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ABOUT THIS BOOK
This Book Is Your AutoCAD 2010 Instructor

The objective of AutoCAD 2010 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 2010 Instructor is written to instruct you in the full range of AutoCAD 2010 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 2010 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 2008 and AutoCAD 2009

AutoCAD 2010 Instructor is helpful if you are already an AutoCAD user but are updating from AutoCAD
2008 or 2009. All new commands, concepts, features, and variables are denoted on the edges of the pages
by a vertical “2009” bar (denoting an update since 2008) or a “2010” bar (denoting an update since 2009).

Pedagogical Progression

AutoCAD 2010 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” (disk) 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 2010 Instructor is structured to be used as a reference guide to AutoCAD. Several important
tables and lists 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 com-
prehensive index gives an alphabetical listing of all AutoCAD commands, command options, and con-
cepts discussed.
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For Professionals and Students in Diverse Areas

AutoCAD 2010 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.

Online Resources

The book’s web page at www.mhhe.com/leach provides students and instructors with access to a variety
of online resources to accompany AutoCAD 2010 Instructor. These resources include seven additional
chapters, 1000 test and review questions, 250 additional drawing exercises for architectural and mechani-
cal engineering applications, an instructor’s solutions manual, an image library, and more.

Additional Chapters

Seven additional chapters are available free at www.mhhe.com/leach, including information on render-
ing, animation, customization, CAD management, Express Tools, and more.

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.L.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. For 18 years, Jim was 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 33 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 18 AutoCAD textbooks
published by Richard D. Irwin and McGraw-Hill.

CONTRIBUTING AUTHORS

Lee Ambrosius works for Autodesk, Inc. as a technical writer on AutoCAD and AutoCAD LT. Prior to
joining Autodesk, he was the owner of an independent consultant business named HyperPics, LLC. He
has been a user of AutoCAD since AutoCAD Release 12 and of 3D Studio Max® for over 10 years. Lee is
well known for customizing and programming AutoCAD with AutoLISP, VBA, and ObjectARX and
teaches at Autodesk University each year on related topics. Lee has authored AutoCAD 2009 and
AutoCAD LT 2009 All-in-One Desk Reference for Dummies and AutoCAD 2008 3D Modeling Workbook for
Dummies. Lee contributed much of the material for the AutoCAD 2009 Instructor chapters on rendering,
animation, customize user interface, and CAD standards.
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Michael Beall is owner of AutoCAD® Trainer Guy, LLC in Shelbyville, Kentucky, near Louisville.
Michael has authored two volumes of Autodesk Official Training courseware published by Autodesk,
Inc. and has authored or co-authored five titles published by New Riders Publishing, including the
popular Inside AutoCAD series. Michael has been presenting CAD training seminars internationally to
the A&D community, corporate facility departments, and the contract furniture industry since 1982,
including presentations at Autodesk University and Mastering Today’s AutoCAD conference series.
Michael received Autodesk’s Instructional Quality Award twice while teaching at the University of
Louisville’s Authorized Autodesk Training center. Michael assisted with several topics in AutoCAD 2010
Instructor and continues to be a source of information about AutoCAD nuances.

Steven H Baldock (B.S., B.Che., M.Eng.) is an engineer at a consulting firm in Louisville, Kentucky and
offers CADD consulting and training as well. Steve is an Autodesk Certified Instructor and teaches
courses at the University of Louisville’s AutoCAD Training Center and at J.B. Speed School of
Engineering. He has also instructed and developed course materials for various community colleges.
He has 21 years experience using AutoCAD in architectural, civil, structural, and process design applica-
tions. Steve prepared material for several sections of AutoCAD 2010 Instructor, such as xrefs, groups,
text, multilines, and dimensioning, and created several hundred figures used in AutoCAD 2010
Instructor.

Tom Heffner has been 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 32 years Tom has
worked for several engineering companies in Canada, spending 20 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 start-
ing with Version 2.6 up to the current Autodesk release. Tom has been a contributing author for
McGraw-Hill for AutoCAD 2008 Instructor, AutoCAD 2007 Instructor, and AutoCAD 2006 Companion
chapter exercises and chapter test/review questions.

Bruce Duffy has been an AutoCAD trainer and consultant for 24 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 2009 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 2010 Instructor.
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The following are trademarks of Autodesk, Inc. in the United States. For additional trademark information, please contact the
Autodesk, Inc., Legal Department: 415-507-6744. The following are trademarks of Autodesk, Inc. in the United States. For additional
trademark information, please contact the Autodesk, Inc., Legal Department: 415-507-6744. 3DEC (design/logo)®, 3December®,
3December.com®, 3ds Max®, ActiveShapes®, ActiveShapes (logo)®, Actrix®, ADI®, AEC Authority (logo)®, Alias®, AliasStudio™,
[Alias] “Swirl Design” (design/logo)®, Alias | Wavefront (design/logo)®, ATC®, AUGI® [Note: AUGI is a registered trademark of
Autodesk, Inc., licensed exclusively to the Autodesk User Group International.], AutoCAD®, AutoCAD Learning Assistance™,
AutoCAD LT®, AutoCAD Simulator™, AutoCAD SQL Extension™, AutoCAD SQL Interface™, Autodesk®, Autodesk Envision®,
Autodesk Insight™, Autodesk Intent™, Autodesk Inventor®, Autodesk Map®, Autodesk MapGuide®, Autodesk Streamline®,
AutoLISP®, AutoSketch®, AutoSnap™, AutoTrack™, Backburner™, Backdraft®, Built with ObjectARX (+product) (logos)™, Burn™,
Buzzsaw®, CAiCE™, Can You Imagine®, Character Studio®, Cinestream™, Civil 3D®, Cleaner®, Cleaner Central™, ClearScale™,
Colour Warper™, Combustion®, Communication Specification™, Constructware®, Content Explorer™, Create>what’s>Next>
(design/logo)®, Dancing Baby, The (image)™, DesignCenter™, Design Doctor™, Designer’s Toolkit™, DesignKids™, DesignProf™,
Design Server™, DesignStudio®, Design | Studio (design/logo)®, Design Your World®, Design Your World (design/logo)®,
Discreet®, DWF™, DWG™, DWG (design/logo)™, DWG TrueConvert™, DWG TrueView™, DXF™, EditDV®, Education by
Design®, Extending the Design Team™, FBX®, Field to Field®, Filmbox®, FMDesktop™, GDX Driver™, Gmax®, Heads-up Design™,
Heidi®, HOOPS®, HumanIK®, i-drop®, iMOUT™, Incinerator®, IntroDV®, Inventor™, Kaydara®, Kaydara (design/logo)®,
LocationLogic™, Lustre®, Maya®, Mechanical Desktop®, MotionBuilder™, Object ARX®, ObjectDBX™, Open Reality®, PolarSnap™,
PortfolioWall®, Powered with Autodesk Technology™, Productstream®, ProjectPoint®, Reactor®, Real DWG™, Real-time Roto™,
Render Queue™, Revit®, Showcase™, SketchBook®, Topobase™, Toxik™, Visual®, Visual Bridge™, Visual Construction®, Visual
Drainage®, Visual Hydro®, Visual Landscape®, Visual LISP®,Visual Roads®, Visual Survey®, Visual Syllabus™, Visual Toolbox®,

Visual Tugboat®, Voice Reality®, Volo®, Wiretap™

All other brand names, product names, or trademarks belong to their respective holders.

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 2009 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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WHAT IS CAD?

CAD is an acronym for Computer-Aided Design. CAD allows you to accomplish design and drafting
activities using a computer. A CAD software package, such as AutoCAD, enables you to create designs
and generate drawings to document those designs.

Design is a broad field involving the process of making an idea into a real product or system. The design
process requires repeated refinement of an idea or ideas until a solution results—a manufactured
product or constructed system. Traditionally, design involves the use of sketches, drawings, renderings,
two-dimensional (2D) and three-dimensional (3D) models, prototypes, testing, analysis, and documenta-
tion. Drafting is generally known as the production of drawings that are used to document a design for
manufacturing or construction or to archive the design.

CAD is a tool that can be used for design and drafting activities. CAD can be used to make “rough” idea
drawings, although it is more suited to creating accurate finished drawings and renderings. CAD can be
used to create a 2D or 3D computer model of the product or system for further analysis and testing by
other computer programs. In addition, CAD can be used to supply manufacturing equipment such as
lathes, mills, laser cutters, or rapid prototyping equipment with numerical data to manufacture a
product. CAD is also used to create the 2D documentation drawings for communicating and archiving
the design.

The tangible result of CAD activity is usually a drawing generated by a plotter or printer but can be a
rendering of a model or numerical data for use with another software package or manufacturing device.
Regardless of the purpose for using CAD, the resulting drawing or model is stored in a CAD file. The
file consists of numeric data in binary form usually saved to a magnetic or optical device such as a
diskette, hard drive, tape, or CD.

WHY SHOULD YOU USE CAD?

Although there are other methods used for design and drafting activities, CAD offers the following
advantages over other methods in many cases:

1. Accuracy
2. Productivity for repetitive operations
3. Sharing the CAD file with other software programs

Accuracy

Since CAD technology is based on computer technology, it offers great accuracy. When you draw with a
CAD system, the graphical elements, such as lines, arcs, and circles, are stored in the CAD file as numeric
data. CAD systems store that numeric data with great precision. For example, AutoCAD stores values
with fourteen significant digits. The value 1, for example, is stored in scientific notation as the equiva-
lent of 1.0000000000000. This precision provides you with the ability to create designs and drawings that
are 100% accurate for almost every case.

Productivity for Repetitive Operations

It may be faster to create a simple “rough” drawing, such as a sketch by hand (pencil and paper), than it
would by using a CAD system. However, for larger and more complex drawings, particularly those
involving similar shapes or repetitive operations, CAD methods are very efficient. Any kind of shape or
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operation accomplished with the CAD system can be easily duplicated since it is stored in a CAD file.
In short, it may take some time to set up the first drawing and create some of the initial geometry, but
any of the existing geometry or drawing setups can be easily duplicated in the current drawing or for
new drawings.

Likewise, making changes to a CAD file (known as editing) is generally much faster than creating the
original geometry. Since all the graphical elements in a CAD drawing are stored, only the affected com-
ponents of the design or drawing need to be altered, and the drawing can be plotted or printed again or
converted to other formats.

As CAD and the associated technology advance and software becomes more interconnected, more pro-
ductive developments are available. For example, it is possible to make a change to a 3D model that
automatically causes a related change in the linked 2D engineering drawing. One of the main advan-
tages of these technological advances is productivity.

Sharing the CAD File with Other Software Programs

Of course, CAD is not the only form of industrial activity that is making technological advances. Most
industries use computer software to increase capability and productivity. Since software is written using
digital information and may be written for the same or similar computer operating systems, it is possible
and desirable to make software programs with the ability to share data or even interconnect, possibly
appearing simultaneously on one screen.

For example, word processing programs can generate text that can be imported into a drawing file, or a
drawing can be created and imported into a text file as an illustration. (This book is a result of that capa-
bility.) A drawing created with a CAD system such as AutoCAD can be exported to a finite element
analysis program that can read the computer model and compute and analyze stresses. CAD files can be
dynamically “linked” to spreadsheets or databases in such a way that changing a value in a spreadsheet
or text in a database can automatically make the related change in the drawing, or vice versa.

Another advance in CAD technology is the automatic creation and interconnectivity of a 2D drawing
and a 3D model in one CAD file. With this tool, you can design a 3D model and have the 2D drawings
automatically generated. The resulting set has bi-directional associativity; that is, a change in either the
2D drawings or the 3D model is automatically updated in the other.

With the introduction of the new Web technologies, designers and related professionals can more easily
collaborate by viewing and transferring drawings over the Internet. CAD drawings can contain Internet
links to other drawings, text information, or other related Web sites. Multiple CAD users can even share
a single CAD session from remote locations over the Internet.

CAD, however, may not be the best tool for every design related activity. For example, CAD may help
develop ideas but probably won't replace the idea sketch, at least not with present technology. A 3D
CAD model can save much time and expense for some analysis and testing but cannot replace the “feel”
of an actual model, at least not until virtual reality technology is developed and refined.

With everything considered, CAD offers many opportunities for increased accuracy, productivity, and
interconnectivity. Considering the speed at which this technology is advancing, many more opportuni-
ties are rapidly obtainable. However, we need to start with the basics. Beginning by learning to create
an AutoCAD drawing is a good start.
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WHY USE AutoCAD?

CAD systems are available for a number of computer platforms: laptops, personal computers (PCs),
workstations, and mainframes. AutoCAD, offered to the public in late 1982, was one of the first PC-
based CAD software products. Since that time, it has grown to be the world leader in market share for
all CAD products. Autodesk, the manufacturer of AutoCAD, is the world’s leading supplier of PC
design software and multimedia tools. At the time of this writing, Autodesk is one of the largest soft-
ware producers in the world and has several million customers in more than 150 countries.

Learning AutoCAD offers a number of advantages to you. Since AutoCAD is the most widely used
CAD software, using it gives you the highest probability of being able to share CAD files and related
data and information with others.

As a student, learning AutoCAD, as opposed to learning another CAD software product, gives you a
higher probability of using your skills in industry. Likewise, there are more employers who use
AutoCAD than any other single CAD system. In addition, learning AutoCAD as a first CAD system
gives you a good foundation for learning other CAD packages because many concepts and commands
introduced by AutoCAD are utilized by other systems. In some cases, AutoCAD features become indus-
try standards. The .DXF file format, for example, was introduced by Autodesk and has become an
industry standard for CAD file conversion between systems.

As a professional, using AutoCAD gives you the highest possibility that you can share CAD files and
related data with your colleagues, vendors, and clients. Compatibility of hardware and software is an
important issue in industry. Maintaining compatible hardware and software allows you the highest
probability for sharing data and information with others as well as offering you flexibility in experiment-
ing with and utilizing the latest technological advancements. AutoCAD provides you with great com-
patibility in the CAD domain.

This introduction is not intended as a selling point but to remind you of the importance and potential of
the task you are about to undertake. If you are a professional or a student, you have most likely already
made up your mind that you want to learn to use AutoCAD as a design or drafting tool. If you have
made up your mind, then you can accomplish anything. Let’s begin.
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CONCEPTS

Coordinate Systems

Any location in a drawing, such as
the endpoint of a line, can be
described in X, Y, and Z coordinate
values (Cartesian coordinates). If a
line is drawn on a sheet of paper,
for example, its endpoints can be
charted by giving the distance over
and up from the lower-left corner of
the sheet (Fig. 1-1).

These distances, or values, can be
expressed as X and Y coordinates; X
is the horizontal distance from the
lower-left corner (origin) and Y is
the vertical distance from that
origin. In a three-dimensional coor-
dinate system, the third dimension,
Z, is measured from the origin in a
direction perpendicular to the plane
defined by X and Y.

Two-dimensional (2D) and three-
dimensional (3D) CAD systems use
coordinate values to define the loca-
tion of drawing elements such as
lines and circles (called objects

in AutoCAD).

In a 2D drawing, a line is defined
by the X and Y coordinate values
for its two endpoints (Fig. 1-2).

In a 3D drawing, a line can be
created and defined by specifying
X,Y, and Z coordinate values

(Fig. 1-3). Coordinate values are
always expressed by the X value
first separated by a comma, then Y,
then Z.

FIGURE 1-1

FIGURE 1-2

FIGURE 1-3
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The CAD Database FIGURE 1-4
A CAD (Computer-Aided Design) file, which is the electronically stored version of the LINE
drawing, keeps data in binary digital form. These digits describe coordinate values for 0 8
all of the endpoints, center points, radii, vertices, etc. for all the objects composing the 62
drawing, along with another code that describes the kinds of objects (line, circle, arc, 0 8
ellipse, etc.). Figure 1-4 shows part of an AutoCAD DXF (Drawing Interchange Format) 15.0
file giving numeric data defining lines and other objects. Knowing that a CAD system 20
stores drawings by keeping coordinate data helps you understand the input that is 85305 89
required to create objects and how to translate the meaning of prompts on the screen. 0.0

11

15.644291

21
Angles in AutoCAD FIGURE 1-5 875
Angles in AutoCAD are measured in a v 0- 8
counterclockwise direction. Angle 0 is LINE
positioned in a positive X direction, . 8
that is, horizontally from left to right. ,/ 62
Therefore, 90 degrees is in a positive Y 8
direction, or straight up; 180 degrees is 180° o 18

in a negative X direction, or to the left;
and 270 degrees is in a negative Y
direction, or straight down (Fig. 1-5).

The position and direction of measur-
ing angles in AutoCAD can be o %
changed; however, the defaults listed "

here are used in most cases.

Draw True Size FIGURE 1-6

When creating a drawing
with pencil and paper tools,
you must first determine a
scale to use so the drawing
will be proportional to the
actual object and will fit on
the sheet (Fig. 1-6). However,
when creating a drawing on a
CAD system, there is no fixed
size drawing area. The
number of drawing units that
appear on the screen is vari-
able and is assigned to fit the
application.

The CAD drawing is not
scaled until it is physically
transferred to a fixed size
sheet of paper by plotter
or printer.
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T The rule for creating CAD drawings FIGURE 1-7
y is that the drawing should be created PO e e sren 0 |
true size using real-world units. The : |

user specifies what units are to be
used (architectural, engineering, etc.)
and then specifies what size drawing
area is needed (in X and Y values)

to draw the necessary geometry

(Fig. 1-7).
Whatever the specified size of the FIGURE 1-8
drawing area, it can be displayed on e i 6 =
the screen in its entirety (Fig. 1-7) or R E G EE -
. . | utociD Clessic NEE BT -
as‘only a portion of the drawing area %l - =TT : T ar:
(Fig. 1-8). - e il P | = == e
=l e AE SR N = L]
?I' ) = _“=b-¢ v = ?E
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I3 3 & g
= ' g
(9 === g
™ .‘.”
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, : : . | : =
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Plot to Scale FIGURE 1-9
As long as a drawing exists as a CAD file or is visible on the Lcalm lﬁt I
screen, it is considered a virtual, full-sized object. Only when 11
the CAD drawing is transferred to paper by a plotter or printer 12
is it converted (usually reduced) to a size that will fit on a sheet. L

A CAD drawing can be automatically scaled to fit on the sheet
regardless of sheet size; however, this action results in a plotted
drawing that is not to an accepted scale (not to a regular propor-
tion of the real object). Usually it is desirable to plot a drawing
so that the resulting drawing is a proportion of the actual object
size. The scale to enter as the plot scale (Fig. 1-9) is simply the
proportion of the plotted drawing size to the actual object.

v Hide Xref scales 4

[ S = - AT
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Assuming that AutoCAD has been installed and configured properly for your system, you are ready to

begin using AutoCAD.

To start AutoCAD 2010, locate the
“AutoCAD 2010” shortcut icon on
the desktop (Fig. 1-10). Double-
clicking on the icon launches
AutoCAD 2010.

FIGURE 1-10 —— FIGURE 1-11

i [3=/ Windows Centacts
B Windows Defender

[# Windows Czlendar

James A Leach

[@ Windows DVD Maker
&5 Windows Live Meszenger Download
) Windows Mail
3 Window: Media Center
|§ Windows Media Player
Windows IMeeting Space
ﬁ Windows Movie Maker
115 Windows Photo Gallery
2 Windows Update
|| Windows_Messaging
Accessonies
. Autodesk
. AuteCAD 2010
Ayach Digital Signatures
AtoC AD 2010 - English
B Eatch Standards Checker
¥ License Transfer Ltility
| Reference Manager
Migrate Custom Settings

Documents

Pictures

Music

If you cannot locate the AutoCAD 2010 shortcut icon on the
desktop, select the “Start” button, highlight “Programs” and
search for “Autodesk.” From the list that appears select
“AutoCAD 2010” (Fig. 1-11).

Computer
B Network

Connect To

Control Panel
Default Programs

Help and Support

Back

g

m AvtoCAD 2010-10r...

THE AutoCAD DRAWING EDITOR

When you start AutoCAD, you see the Drawing Editor. “Drawing Editor” is simply the name of the
AutoCAD screen that allows you to create and edit drawings. The Drawing Editor is composed of a
central drawing area, called the “graphics” area, and an array of toolbars, menus, a command line, and
other elements, depending on the workspace and other settings that you can change.

Workspaces

AutoCAD offers four workspaces:

AutoCAD Classic
2D Drafting & Annotation
3D Modeling
Initial Setup Workspace
FIGURE 1-12

You can set the workspace by selecting the desired option
from the Workspaces pop-up list in the lower-right corner
above the graphics area (Fig. 1-12). For creating 2-dimen-
sional (2D) drawings, use either the AutoCAD Classic or the
2D Drafting & Annotation workspace. The features and capa-
bilities of these two workspaces are essentially the same
except for the configuration and location of the tools (icon —_—
buttons). These two workspaces provide alternate methods
for you to accomplish the same goal—create and edit 2D
drawings.

2D Drafting & Annotation
3D Modeling

v AutoCAD Classic
Initial Setup Workspace

Sawve Current As...

{c;;_} Workspace Settings...

Customize..,
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AutoCAD Classic
Workspace

The AutoCAD Classic
workspace is the traditional
layout used by most
AutoCAD users since it was
the only 2D drawing
workspace in previous
releases of AutoCAD

(Fig. 1-13). The tools (icon
buttons) are located in tool-
bars such as the Draw and
Modify toolbars located
along the top and extreme
left and right sides of the
graphics (drawing) area,
respectively. Additional
toolbars can be activated.
By default, the Tool Palettes
are activated (right side) but
are normally closed to
provide an unobstructed
drawing area. The advan-
tage of this workspace is the
large drawing area.

2D Drafting &

Annotation Workspace
The 2D Drafting &Annotation
workspace has been
updated in AutoCAD 2010.
This workspace offers essen-
tially the same 2D drawing
functions as the AutoCAD
Classic workspace, but with
a different interface. The
Ribbon is located along the
top of the screen (Fig. 1-14)
and consists of tabs, panels,
and tools. Panels such as
Draw, Modify, and Layers
provide tools grouped by
related commands (similar
to toolbars). The panels that
appear are based on the
active tab that is selected,
such as Home, Insert,
Annotate, and so on. For

FIGURE 1-13

i
5
H

]

) Polygon

i
£
£
2| <«—— Toolbar - R
= E D Rectangle i
e c
— ]
If' \_/} -+
A

=

Circle
£ Revision Claud

J,"\.HJ Saline

Tobles | Hrtehe., | structu, |

>HAPEE - Do 0

Tool Palette ——

7% Epe

&7 Elipee e
+ A

WLA[s [ V], Madel | Tayoutt f Loyeun ] |
WSCORRENT =
Enter new value COr WSCURRENT <"AWGOCAD Classie">: =cancelr

—
[~ 3 Tnsert Block

v | Lesders | Comm |

E.‘ 5 attach Xref
£ lowg

= Tool Palettes - 20l Paleties

|B,h DWF Undzday

|

Command:

[stuar [arimoRTHO [PaLar [astuer [oTrack[oucs |Dvw] LT ap JiMoneL [ 1[ELT

ISREENA T

FIGURE 1-14
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example, selecting the Home tab produces the Draw, Modify, Layers, Annotation, Block, Properties, and

Utilities panels.
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3D Modeling Workspace
Use this workspace for creating 3-dimensional objects. See Chapter 35 for information on this setup.

Initial Setup Workspace

If you work in a particular industry such as architecture, civil engineering, manufacturing, etc., you can
configure an Initial Setup Workspace. You can set up an initial workspace when you install AutoCAD
2010 or any time after installation using the Options dialog box. An Initial Setup Workspace controls the
display ribbon tabs and palettes in the workspace, which drawing template (DWT) file is used when
creating a new drawing, and helps you search for industry-related content on the Autodesk Seek
website. See Chapter 6 for more information on initial setup and drawing templates.

Beginning a Drawing

When you open AutoCAD for the first time, normally a “blank” drawing appears in the graphics area
ready for you to begin drawing lines, circles, and so on. When you start AutoCAD or begin a new
drawing, AutoCAD uses a “template” drawing as a starting point. A template drawing contains no
geometry (lines, arcs, circles, etc.) but has specific settings based on what and how you intend to draw.
Template drawing files have a .DWT file extension. For example, if you intend to use inch units, use the
acad.dwt template drawing; whereas, if you intend to use metric units, use the acadiso.dwt.

The Select Template FIGURE 1-15
Dialog Box
If you use the New command, Ay Select template (o
the Select Template dialog box Lockin: [ Temmlate ] B @ XEY Vews v Teds ~
appears (Flg ]‘_15) Here yOu o Mame = Date modified i Preview
can select the desired template [ PTWTemplates 2/4/2009 B:01 AM
to use for beginning a drawing. . SheetSets 2/4/2009 &:01 AM
. . . [mlacad.dwt 8/14/20081:33 PM |2
For creating 2D drawings with <3 e 81412008 102 P
no other specific settings, use [amlacad -Named Plot Styl... 8/14/20081:33 PM
the acad’dwt for lnCh units and Fl—. Fﬂjacad -Mamed Plot Styl... 8/14/2008 1:32 PM
the acadiso.dwt for metric units S| acadicodut SR P
' : T [emlacadiso3D.dut 8/14/2008 1:33 PM
If you want to create a 3D : [l acadiSO -Nared Plot ... 8/14/20081:33 PM
model/ Select either the I’E\ %acadISO -Mamed Plot ... &/14/2008 1:31 PM
. oir| Initial Setup-Architect...  10/30/2008 6:15 P\
aCﬂdsD.dwt or aCﬂdlSO3D.dwt . @Initial Setup-Architect..  10/30/2008 6:15 Pl
template, then change to the 3D "lié'. [smiInitial Setup-Civil-Imp...  10/30/2008 6:15 Pv ™
. n
Modeling workspace. ‘ X
. ! bcad dwi] - Cpen ~
The Startup Dialog Box L [ 7]
Depending on how your system ~| Fiesofyps:  [Draning Tempiate ¢ dni) vJl Coed |

is configured, it is possible that
the Startup dialog box may
appear when you begin AutoCAD or when you use the New command. The Startup dialog box allows
you to begin a new drawing or open an existing drawing. You can begin a new drawing by selecting the
Start from Scratch option, the Use a Template option, or the Use a Wizard option. If you want to begin a 2D
drawing with the default inch or metric settings, select one of these options:

1. Select the Start from Scratch button, select either Imperial (feet and inches) or Metric, then press OK.
2. Select the Use a Template button, select either acad.dwt or acadiso.dwt, then press OK.

Changing the STARTUP system variable to 1 causes AutoCAD to display the Startup dialog box when
AutoCAD is launched and the Create New Drawing dialog box when the New command is used. See
Chapters 2, 6, and 7 for more information on the Startup and Create New Drawing dialog boxes.
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NOTE: If your session automatically starts with a template other than acad.dwt or acadiso.dwt, a different
template was specified by the Qnew setting in the Options dialog box (see “Qnew” in Chapter 2). For the
examples and exercises in Chapters 1-5, use one of the options explained above to begin a drawing.

Graphics Area FIGURE 1-16

The large central area of the
screen is the Graphics area.
It displays the lines, circles,
and other objects you draw
that will make up the
drawing. The cursor is the
intersection of the crosshairs Graphics Area
(vertical and horizontal lines
that follow the mouse or
puck movements). The

default size of the graphics %
~_

area for English settings is
12 units (X or horizontal) by
9 units (Y or vertical). This
usable drawing area (12 x 9)

is called the drawing Limits Command Line

and can be changed to any : / !
size to fit the application. e el - —
As you move the cursor, y

Cursor

i CURRENT <"2D Drafting & Aes calé

Command:

you will notice the numbers —suﬁp|enln|omwnun osnaP [orAACK [ouc s o [ Jap iwoneL [ [ (U [T I 1 = [ [ H._,,znnmnm e |D
in the Coordinate display T w
change (Fig. 1-16, bottom ,
left) e (Flg Coordinate Status Bar

' Display

Command Line

The Command line consists of the three text lines at the bottom of the screen (by default) and is the most
important area other than the drawing itself (see Fig. 1-16). Any command that is entered or any prompt
that AutoCAD issues appears here. The Command line gives the current state of drawing activity. You
should develop the habit of glancing at the Command line while you work in AutoCAD. The Command
line can be set to display any number of lines and /or moved to another location (see “Customizing the
AutoCAD Screen” later in this chapter).

Palettes

Several palettes are available in AutoCAD, and one or more palettes may appear on your screen when
you activate the AutoCAD Classic workspace, such as the Sheet Set Manager, the Properties palette, or the
Tool Palettes (Fig. 1-17). Each palette serves a particular function as explained in later chapters. You can
close the palettes by clicking on the “X” in the upper corner of the palette.

Toolbars

In the AutoCAD Classic workspace, AutoCAD provides a variety of toolbars (Fig. 1-17). Each toolbar
contains a number of icon buttons (tools) that can be PICKed to invoke commands for drawing or
editing objects (lines, arcs, circles, etc.) or for managing files and other functions.
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The Standard toolbar is the FIGURE 1-17

row of icons nearest the top
of the screen. The
Standard toolbar contains
many standard icons used
in other Windows applica-
tions (like New, Open, Save,
Print, Cut, Paste, etc.) and
other icons for AutoCAD-
specific functions (like
Zoom and Pan). The Draw
and Modify toolbars also
appear in the AutoCAD
Classic workspace (extreme
left and right side).

A flyout is a group of
related commands that pop
out in a row or column
when one icon of the group
is selected (Fig. 1-17).
Picking any icon that has a
small black triangle in its
lower-right corner causes

Standard Toolbar
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Command:

the related icons to fly out. If you place the pointer on any tool (icon) and wait momentarily, a Tool Tip
appears, giving a short description of the function. If you wait longer, the Tool Tip expands to give

further help.

Application Menu and Quick Access Toolbar

All workspaces provide the
Application Menu and the
Quick Access Toolbar

(Fig. 1-18). The Application
Menu is accessed by select-
ing the large, red letter “A”
in the upper-left corner of
the AutoCAD window.
Selecting this button pro-
duces a list of options that
allow you to manage
drawing files. For example,
you can create new draw-
ings, open existing draw-
ings, or save, export, and
print drawings. You can
also use the search box on
top of the list to search for
commands. The Quick
Access Toolbar, just to the
right of the letter “A”, con-
tains frequently used com-
mands such as Qnew, Open,
Save, Undo, and Plot.

FIGURE 1-18
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Pull-down Menus

The pull-down menus
appear only in the AutoCAD
Classic workspace. The pull-
down menu bar is at the top
of the window just under the
title bar (Fig. 1-19). Selecting
any of the words in the menu
bar activates, or pulls down,
the respective menu.
Selecting a word appearing
with an arrow activates a cas-
cading menu with other
options. Selecting a word
with ellipsis (. . .) activates a
dialog box (see “Dialog
Boxes”). Words in the pull-
down menus are not neces-
sarily the same as the formal
command names used when
typing commands. Menus
can be canceled by pressing
Escape or PICKing in the
graphics area.

FIGURE 1-19
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Dialog Boxes and Palettes

Dialog boxes and Palettes
provide interfaces for con-

trolling complex commands
or a group of related com-
mands. Depending on the
command, dialog boxes and
palettes allow you to select
among multiple options and
sometimes give a preview of
the effect of selections. The
Layer Properties Manager
palette (Fig. 1-20) gives com-
plete control of layer colors,
linetypes, and visibility.

FIGURE 1-20
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Dialog boxes and palettes can be invoked by typing a command, selecting an icon button, or PICKing
from the menus. For example, typing Layer, PICKing the Layer Properties Manager button, or selecting
Layer from the Format pull-down menu causes the Layer Properties Manager to appear. In the pull-down
menu, all commands that invoke a dialog box end with ellipsis points (...).

The basic elements of a dialog box are listed below.

Button Resembles a push button and triggers some type of action.

Edit box Allows typing or editing of a single line of text.

Image tile A button that displays a graphical image.

List box Alist of text strings from which one or more can be selected.

Drop-down list A text string that drops down to display a list of selections.

Radio button A group of buttons, only one of which can be turned on at a time.
Checkbox A checkbox for turning a feature on or off (displays a check mark when on).

Shortcut Menus
AutoCAD makes use of shortcut menus that are activated by pressing the FIGURE 1-21

right mouse button (sometimes called right-click menus). Shortcut menus Repeat LINE

give quick access to command options. There are many shortcut menus to Recent nput ’

list since they are based on the active command or dialog box. The menus |3é E;y o

fall into five basic categories listed here. @, Copyurth Baze Peint ChtaShitnC
[T past= Crrisy
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Paste es Block

Default Menu
The default menu appears when you right-click in the drawing area and no | e
command is in progress. Using this menu, you can repeat the last Redo Ui

Paste to Onginal Ceordinates

command, select from recent input (like using the up and down arrows), :1 e
use the Windows Cut, Copy, Paste functions, and select from other viewing  |@ sisigwhees
and utlhty commands (Flg 1-21) Action Recorder »
[ QuickSelect..,
B QuickCale
@ Find..
& Options..
Edit-Mode Menu FIGURE 1-22
This menu appears when you right-click when objects have been selected T
but no command is in progress. Note that several of AutoCAD’s Modify Recent Inoct '
commands are available on the menu such as Erase, Move, Copy, Scale, and notative Object Scale
Rotate (Fig. 1-22). ® oo Gl
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Command-Mode Menu FIGURE 1-23
These menus appear when you right-click when a command is in
progress. This menu changes since the options are specific to the Enter
command (Fig. 1-23). Cancel
Recent Input 3
Arc
Halfwidth
Length
Undo
Width
Snap Overrides »
£y Pan
Q Zoom
@ SteeringWheels
QuickCalc
Dialog-Mode Menu FIGURE 1-24
When the pointer is in a dialog box or tab and you right-click, this menu Viw N
appears. The options on this menu can change based on the current
dialog box (Fig. 1-24). Sort By ’
Group By k
Stack By »
Other Menus Refresh
There are other menus that can be invoked. For example, a menu appears Paste
if you right-click in the Command line area.
Paste Shortcut
Undo Rename Ctrl+Z

Because there are so many shortcut menus, don’t be too concerned about
learning these until you have had some experience. The best advice at New 3
this time is just remember to experiment by right-clicking often to display

the possible options. Properties

Screen (Side) Menu

The screen menu, available since the first version of AutoCAD, allows you to select commands and
options from the side of the Drawing Editor. Although the screen menu is rarely used today, it can be
made to appear by selecting this option in the Display tab of the Options dialog box. Keep in mind that
this menu is not needed if you intend to use any other method of invoking commands.

Digitizing Tablet Menu

If you have a digitizing tablet, the AutoCAD commands are available by making the desired selection
from the AutoCAD digitizing tablet menu. Digitizing tablets were popular in years past as a means of
command input but are not used much today. For this reason, the digitizing tablet menu supplied with
AutoCAD has not been updated to include most of the newer commands.
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Command Entry Using the Keyboard

Although commands are accessible using toolbars, the dashboard, pull-down menus, and shortcut
menus, you can enter the command using the keyboard. As you type the letters, they appear on the
Command line (near the bottom of the screen) or in the Dynamic Input box near the cursor (see
“Drawing Aids,” “DYN”). Using the keyboard to type in commands offers several features:

Command name Type in the full command name.

Command alias Type the one- or two-letter shortcut for the command (see App. A and B).
Accelerator keys Type a Ctrl key plus another key to invoke the command (see App. C).

Up and down arrows ~ Use the up and down arrows to cycle through the most recent input.

Tab key Type in a few letters and press the Tab key to “AutoComplete” the command.

Accelerator Keys (Control Key Sequences)

Several control key sequences (holding down the Ctrl key or Alt key and pressing another key simulta-
neously) invoke regular AutoCAD commands or produce special functions (see App. C).

Special Key Functions

Esc The Esc (escape) key cancels a command, menu, or dialog box or interrupts processing of
plotting or hatching.

Space bar In AutoCAD, the space bar performs the same action as the Enter key. Only when you
are entering text into a drawing does the space bar create a space.

Enter If Enter or the space bar is pressed when no command is in use (the open Command:
prompt is visible), the last command used is invoked again.

Mouse Buttons

Depending on the type of mouse used for cursor control, a different number of buttons is available. In
any case, the buttons normally perform the following tasks:

left button PICK Used to select commands or pick locations on the screen.

right button Enter or shortcut menu Depending on the status of the drawing or command, this
button either performs the same function as the enter key
or produces a shortcut menu.

wheel Pan If you press and drag, you can pan the drawing about on
the screen.
Zoom If you turn the wheel, you can zoom in and out centered

on the location of the cursor.

COMMAND ENTRY

Methods for Entering Commands

There are many possible methods for entering commands in AutoCAD depending on your system con-
figuration. Generally, most of the methods can be used to invoke a particular commonly used command
or dialog box.

1. Keyboard Type the command name, command alias, or accelerator keys at the key-
board.
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2. Menus Select the command or dialog box from a pull-down or browser menu.

3. Tools (icon buttons) Select the command or dialog box by PICKing a tool (icon button) from a
toolbar, palette, or control panel on the dashboard.

4. Shortcut menus Select the command from the right-click shortcut menu. Right-clicking

produces a shortcut menu depending on whether a command is active,
objects are selected, or the pointer is in a dialog box.
5. Screen (side) menu Select the command or dialog box from the screen menu (if activated).
6. Digitizing tablet menu Select the command or dialog box from the tablet menu (if available).

Keep in mind that the screen menu and the digitizing tablet menu are older input methods and have not
been updated to include newer commands.

Using the “Command Tables” in this Book to Locate a Particular Command

Command tables, like the one below, are used throughout this book to show the possible methods for
entering a particular command. The table shows the icon used in the toolbars, the palettes, and the
ribbon, gives the selections to make for the pull-down or browser menu, gives the correct spelling for
entering commands and command aliases at the keyboard, gives the shortcut menu and option and indi-
cates the tab and panel on the Ribbon for locating the icon. This example uses the Copy command.

Copy
Ribbon
I:_::.I - co
|":_':|~ Modify or (Edit Mode) Home
S Copy Copy CP Copy Selection | Modify

COMMAND ENTRY METHODS PRACTICE

Start AutoCAD. Use the acad.dwt template. If the Startup dialog box appears, select Start from Scratch,
choose Imperial as the default setting, and click the OK button. Invoke the Line command using each of
the command entry methods as follows.

1. Type the command

STEPS COMMAND PROMPT PERFORM ACTION ‘ COMMENTS
1. press Escape if another
command is in use
2. Command: type Line and press Enter
LINE Specify first point: | PICK any point a “rubberband” line appears
4. Specify next point or PICK any point another “rubberband” line
[Undo]: appears
5. Specify next point or press Enter to complete command

[Undo]:
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2. Type the command alias
STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. press Escape if another
command is in use
2. Command: type L and press Enter
3. LINE Specify first point: | PICK any point a “rubberband” line appears
4. Specify next point or PICK any point another “rubberband” line
[Undo]: appears
5. Specify next point or press Enter to complete command
[Undo]:
3. Menus
STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: select the Draw menu from the
menu bar or menu browser
2. Command: select Line menu disappears
3. LINE Specify first point:| PICK any point a “rubberband” line appears
4. Specify next point or PICK any point another “rubberband” line
[Undo]: appears
5. Specify next point or press Enter to complete command

[Undo]:

4. Toolbar (AutoCAD Classic workspace)

STEPS COMMAND PROMPT PERFORM ACTION

COMMENTS

1. Command: select the Line icon from the the Line tool should be located
Draw toolbar (on the left side at the top of the toolbar
of the screen)
2. LINE Specify first point:| PICK any point a “rubberband” line appears
3. Specify next point or PICK any point another “rubberband” line
[Undo]: appears
4. Specify next point or press Enter to complete command
[Undo]:
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5. Ribbon (2D Drafting & Annotation workspace)

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: select the Line icon from the Line tool is the first icon
the Draw panel on the Home in the Draw panel
tab
2. LINE Specify first point:| PICK any point a “rubberband” line appears
3. Specify next point or PICK any point another “rubberband” line
[Undo]: appears
4. Specify next point or press Enter to complete command
[Undo]:

6. Shortcut menu

COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: right-click in the drawing area | Repeat LINE should be
and select Repeat LINE from first in the list
menu
2. LINE Specify first point:| PICK any point a “rubberband” line appears
3. Specify next point or PICK any point another “rubberband” line
[Undo]: appears
4. Specify next point or press Enter to complete command
[Undol:

When you are finished practicing, use the Application Menu or the Files menu and select Exit to exit
AutoCAD. You do not have to “Save Changes.”

AutoCAD DRAWING AIDS

This section explains several features that appear near the bottom of the Drawing Editor including the
Coordinate display, Status bar (Drawing Aids), Model and Layout tabs, and the Text window.
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Coordinate Display (Coords)

The Coordinate display is located in the lower-left corner of the AutoCAD screen (see Fig. 1-25). The
Coordinate display (Coords) displays the current position of the cursor in one of two possible formats
explained below. This display can be very helpful when you draw because it can give the X, Y, and Z
coordinate position of the cursor or give the cursor’s distance and angle from the last point established.
The format of Coords is controlled by clicking on the Coords display (numbers) at the bottom left of the

screen. Coords can also be toggled off.

FIGURE 1-25

Cursor fracking
When Coords is in this posi-
tion, the values display the

current location of the

I AuroCAD Classic

cursor in absolute Cartesian
(X, Y, and Z) coordinates
(see Fig. 1-25).

Relative polar display
This display is possible only
if a draw or edit command
is in use. The values give
the distance and angle of
the “rubberband” line from
the last point established
(not shown).
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f

Cursor Tracking
I (absolute Cartesian coordinates)
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=
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Status Bar FIGURE 1-26
The Status bar appears at the bottom of the
AutoCAD window and contains a set of toggles Enabled
that allow you to turn drawing aids such as v Uselcons N
SNAP, GRID, and POLAR on and off. You can Settings...
change the buttons to display words or icons Dico X
by right-clicking on any button and checking — T . S
Use Icons to show the icons (Fig. 1-26, top) or i = |ﬁ'“3—'| G D" = '|]4~| +“"| +[E

removing the check to display words (Fig. 1-26,
bottom).

Drawing Aids

[[shap [aRiD [oRTHO [PoLAR [oshap [oTRACKDuCS [ovi LwT [aP [

This section gives a brief introduction to AutoCAD’s Drawing Aids. For a full explanation of the related

commands and options, see Chapters 3 and 6.
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SNAP (F9) FIGURE 1-27
SNAP has two modes in TRIET = T=PTrr=y] —

AutoCAD: Grid Snap and Polar
Snap. Only one of the two
modes can be active at one time.
Grid Snap is a function that
forces the cursor to “snap” to
regular intervals (.5 units is the
default English setting), which
aids in creating geometry accu-
rate to interval lengths. You can
use the Snap command or the
Drafting Settings dialog box to
specify any value for the Grid
Snap increment. Figure 1-27
displays a Snap setting of .5
(note the values in the coordi-
nate display in the lower-left
corner).
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The other mode of Snap is Polar Snap. Polar Snap forces the cursor to snap to regular intervals along
angular lines. Polar Snap is functional only when POLAR is also toggled on since it works in conjunc-
tion with POLAR. The Polar Snap interval uses the Grid Snap setting by default but can be changed to
any value using the Snap command or the Drafting Settings dialog box. Polar Snap is discussed in detail

in Chapter 3.

Since you can have only one SNAP mode on at a time (Grid Snap or Polar Snap), you can select which of
the two is on by right-clicking on the word “SNAP” on the Status bar (Fig. 1-27). You can also access the
Drafting Settings dialog box by selecting Settings... from the menu.

GRID (F7)

A drawing aid called GRID
can be used to give a visual
reference of units of length.
The GRID default value for
English settings is .5 units.
The Grid command or Drawing
Aids dialog box allows you to
change the interval to any
value. The GRID is not part
of the geometry and is not
plotted. Figure 1-28 displays
a GRID of .5. SNAP and GRID
are independent functions—
they can be turned on or off
independently.

FIGURE 1-28
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ORTHO (F8)

If ORTHO is on, lines are forced to an orthogonal alignment (horizontal or vertical) when drawing
(Fig. 1-28). ORTHO is often helpful since so many drawings are composed mainly of horizontal and
vertical lines. ORTHO can be turned only on or off.

POLAR (F10)

POLAR makes it easy to
draw lines at regular
angular increments, such as
30, 45, or 90 degrees. Using
the F10 key or POLAR
button toggles Polar
Tracking on or off. When
Polar Tracking is on, a polar
tracking vector (a faint
dotted line) appears when
the rubber band line
approaches the desired
angular increment as
shown in Figure 1-29. By
default, POLAR is set to 90
degrees, but can be set to
any angular increment by
right-clicking on the
POLAR button and select-
ing an angle option.

OSNAP (F3)

The OSNAP toggle is discussed

in detail in Chapter 7.

OTRACK (F11)
The OTRACK toggle is also
discussed in Chapter 7.

DYN (F12)

DYN, or Dynamic Input, is
a feature that helps you
visualize and specify coor-
dinate values and angular
values when drawing lines,
arcs, circles, etc. DYN may
display absolute Cartesian
coordinates (X and Y
values) or relative polar
coordinates (distance and
angle) depending on the
current command prompt
and the settings you prefer.
Dynamic Input is explained
further in Chapter 3

(Fig. 1-30).

FIGURE 1-29
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FIGURE 1-30
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You can toggle Dynamic Input on or off by using the DYN button or the F12 key. You can also change the
format of the display during input by right-clicking on the DYN button and selecting Settings from the
menu. For example, you can set Dynamic Input to display a “tool tip” that gives the current coordinate
location of the cursor (cursor tracking mode) when no commands are in use.

Lwr
This feature is discussed in Chapter 11.

QP
This feature is discussed in Chapter 16.

MODEL
See Chapter 13 for an explanation of the MODEL/PAPER toggle.

Status Bar Control FIGURE 1-31
Right-clicking in an open area of the Status bar produces the shortcut

menu shown in Figure 1-31. This menu gives you control of which of Y| Cursor Coordinate Yalues
these drawing aids appear in the Status bar. Clearing a check mark Stetus Toggles '
removes the associated drawing aid from the Status bar. It is recom- ¥ || Paper/Model
mended for most new AutoCAD users to keep all the drawing aids j gz:x:;ﬁ: i
visible on the Status bar. 71 pan ’
v Zoom
v SteeringWheel
v ShowMotion
v Annotation Scale
v Annotation Visibility
v AutoScale
¥ Workspaces
__| ¥ Display Locking
wmm ¥ Clean Screen (Ctrl+0) S
Drawing Status Bar
Tray Settings...
s MODEL | & T [ ES [T | |55

Function Keys

Several function keys are usable with AutoCAD. They offer a quick method of turning on or off (tog-
gling) drawing aids and other features.

F1 Help Opens a help window providing written explanations on commands
and variables.

F2 Text window Activates the text window showing the previous command line activity
(command history).

F3 OSNAP Turns OSNAP (Running Object Snaps) on or off. If no Running Object Snaps are
set, F3 produces the Osnap Settings dialog box (discussed in Chapter 7).

F4 Tablet Turns the TABMODE variable on or off. If TABMODE is on, the digitizing tablet
can be used to digitize an existing paper drawing into AutoCAD.

F5 Isoplane When using an Isometric style SNAP and GRID setting, toggles the cursor (with
ORTHO on) to draw on one of three isometric planes.

F6 DUCS Turns Dynamic UCS on or off for 3D modeling (see Chapters 36 and 38).

F7 GRID Turns the GRID on or off.

F8 ORTHO Turns ORTHO on or off.

F9 SNAP Turns SNAP on or off.

F10 POLAR Turns POLAR (Polar Tracking) on or off.

F11 = OTRACK Turns OTRACK (Object Snap Tracking) on or off.

F12 DYN Turns DYN (Dynamic Input) on or off.
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AutoCAD Text Window
Pressing the F2 key acti- FIGURE 1-32
vates the AutoCAD Text y
Wmdow, sometimes called E] AutoCAD Text Window - Drawing2.dwg Cl
the Command History Edit
F. 1 32 H Command: 1
( 1g. 1- ) €re you can LINE Specify first point:
see the text activity that Specify next point or [Undo]: <Polar on>
Specify next point or [Undo]:
occurred at the Command Specify next point or [Close/Undo]:
lm —kln f n Specify next point or [Close/Undo]:
» € d,(,) a . Specify next point or [Close/Undo]: R i C d 5 OPTIONS
expanded” Command line. Specify next point or [Close/Undo]: cent Commands
Press F2 again to ClOSQ the Specify next point or [Close/Undo]: Copy TRIM
. . Specify next point or [Closze/Undo]: * Py ) CIRCLE
text window. The Edit pull- Copy History e
s _~l; s Command: Paste
down or rlght Cth menu n Command: _circle Specify center point Paste To Crdli HELP
this text window provides radius)]: <Osnap on> R ERASE
Specify radius of circle or [Diameter

several options. If you high-
light text in the window,
you can then Paste to
Cmdline (Command line),
Copy it to another program
such as a word processor,
Copy History (entire
command history) to
another program, or Paste
text into the window. The
Options choice invokes the
Options dialog box (dis-
cussed later).

Model Space
and Layouts

When you begin a drawing,
model space is the current
drawing space. This area is
also known as the Model tab
(Fig. 1-33, lower-left). In this
area you should create the

geometry representing the

subject of your drawing,
such as a floor plan, a

mechanical part, or an elec-
trical schematic. Dimensions
are usually created and
attached to your objects in
model space.

|Rutomatic save to C:\Users\JAMESA~1\A

Options...

Command:
Command:
Command:
Command: _trim

Current settings:
Select cutting edges ...

Projection=UCS, Edge=None

Select obiects or <select all>; Specifv opbposite corner:

b2 1 1 9643.svS ...

4 found

Command:

FIGURE 1-33
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Layouts FIGURE 1-34
When you are finished with
your drawing, you can plot

it directly from model

space or switch to a layout
(Fig. 1-34). Layouts, some-
times known as paper space,
represent sheets of paper that
you plot on. You must use
several commands to set up
the layout to display the
geometry and set all the plot-
ting options such as scale,
paper size, plot device, and
so on. Plotting and layouts
are discussed in detail in
Chapters 13, 14, and 33.

2 . @ i ? E% g E Ser terd

Insert Create Black | Define Bt sach  Cii just Tmport | Ficd | Dom Design Center  Find product design fles anline
Editor | Atrbutes  Attribute™ Jr 7 o @ vk B

flack - Ateribustes Data Linking &.. Content

7. B Floar Fumiture Plan | Bh Focr HVAC Flan { Beh Flaar Lghting Flan { B Floor Pawer Plar | ¢

wsm Floor Plan:
Restoring cached rra - Regeneracing layout,

Command:

CUSTOMIZING THE AutoCAD SCREEN

Toolbars

Many toolbars are available, =~ FIGURE 1-35
each with a group of related  =EmmE

1ali Fi= Edit View  Jmel Fomal Tool  Drew  OEEENLLELL
comrr'lands for specialized I omeme
functions. For example, [ o o aus o
when you are ready to 7 | Dot Conseint |2
: : : H= 7 & B M| v e TR 53
dimension a drawing, you 0 ] e T X
can activate the Dimension o et =
tool for efficiency. Right- Z | NP SO T BN ey *
. . . Tnsert
clicking on any tool displays |5 v Lo 1
a list of all toolbars 5 o e
(Fig. 1-35). Selecting any El . i
toolbar name makes that = Messurrent Tl ol
0 Modsling -+
toolbar appear on the screen. i v Maty i
= : fa]
You can also select Toolbars... |, ok =
from the View pull-down 5 o] Otjmasecp [®]
menu or type the command B o 2
. roperties
Toolbar to display the Reat =
Customize User Interface poees
1 Sroath Mesh
dialog box. Toolbars can be — e e L
removed from the screen by sComRm ST g
. . Enter new value for WSCURRENT <"AucoCAD Claagic™:| ¢  Sundaed -
clicking once on the “X” Comnana: Sandaed Aettion T
PoLiR[osan joTRAck]l  ~ : 0

symbol in the upper right of
a floating toolbar.
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By default, the Layer, Properties, and Standard toolbars (top)
and the Draw and Modify toolbars (side) are docked, whereas
toolbars that are newly activated are floating (see Fig. 1-35). A

floating toolbar can be easily moved to any location on the

screen if it obstructs an important area of a drawing. Placing the
pointer in the title background allows you to move the toolbar
by holding down the left button and dragging it to a new loca-
tion (Fig. 1-36). Floating toolbars can also be resized by placing

the pointer on the narrow border until a two-way arrow
appears, then dragging left, right, up, or down.

A floating toolbar can be docked against any border
(right, left, top, bottom) by dragging it to the desired
location (Fig. 1-37). Several toolbars can be stacked in a
docked position. By the same method, docked toolbars
can be dragged back onto the graphics area. Although
the Properties and Standard toolbars can be moved
onto the graphics area or docked on another border, it
is wise to keep these toolbars in their standard position.
The Properties toolbar only displays its full options
when located in a horizontal position.

You can lock the placement of toolbars or panels to
prevent accidental movement on the screen by
right-clicking on the small padlock icon at the
lower-right corner of the screen. Make a selection
from the menu that appears (Fig. 1-38). New tool-

FIGURE 1-36

BB ses s Bl

s

O H

Format Tools

2RECH I XDDE &

| AutoCAD Classic

<
<
o)
=
-~
@
=)
)
e

FIGURE 1-38

4

B SIeL T

AT T

Floating Toolbars/Panels
Docked Toolbars/Panels
Floating Windows

bars can be created and existing toolbars can be
customized. Typically, you would create toolbars
to include groups of related commands that you
use most frequently or need for special activities
(see Chapters 44 and 45).

Ribbon

Docked Windows

FIGURE 1-39

Locked
Unlocked
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Help

If you prefer using the 2D Drafting &
Annotation workspace, you can customize
the Ribbon to your liking. Right-click on
any tab to produce the shortcut menu
shown in Figure 1-39. You can select which
tabs and panels you want to appear. In
addition, you can choose Minimize to Tabs,
Minimize to Panel Titles, or Show Full Ribbon.

REIEE Insert  Annotate

Todl Palctte Group

Minimize

Show Tabs

Show Panels

Show Panel Titles

Undock

Close

\0 2010

QOutput  Express Tools =
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You can choose Minimize to
Panel Titles to increase space
in the graphics area. With
this option, only the panel
titles appear without the
tools (Fig. 1-40). To activate
a panel and display the
tools contained in the panel,
momentarily rest the
pointer on the panel title
until the full panel pops
down to display the full set
of tools.

If you select Undock from
the shortcut menu, the
Ribbon is converted to a
palette. You can right-click
on the undocked palette
and choose to anchor the
palette to the right or left
border.

Clean Screen

You can change the
AutoCAD window from a
normal window to a
window with no toolbars or
ribbon (Fig. 1-41). Notice
that the Command line and
pull-down menus are still
visible. This is useful if you
want to maximize the
drawing area to view a
drawing or to make a pre-
sentation. Activate Clean
Screen by toggling the small
square in the extreme lower-
right corner of the screen, by
toggling the Ctrl+0 (Ctrl and
zero) key sequence, or by
entering the Cleanscreenon
and Cleanscreenoff com-
mands.

Communication Center

FIGURE 1-40
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FIGURE 1-41

_
e W0 st s , ——

N
T

L.,

i AT Te ] Modsl [ Layoutt § Lavoun2 [

| Command: _CleanScre=alH
Command:

Command:

| Liieesa aeen mnca [ s [0 [oATH0 PoLAR [oaHaR [oTRac]pues [ e oF [wone | E1 (00 P4 2]

TR
e 0 [ 320 Dating & pmotation = 1]

The Communication Center feature provides up-to-date product information, software updates, and
marketing announcements. When new information or software updates are available, an information

bubble appears in the lower-right corner of the Status Bar. If the Communication Center icon is not visible
on your system, the icon may be disabled (see “Tray Settings”), or this feature may not have been config-
ured during the installation process. (For more information on Communication Center, see Chapter 23,
Internet Tools and Collaboration.)
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Tray Settings FIGURE 1-42
Communication Center and other services are available through (75 o ings s |
icons in the system tray (lower-left corner of the AutoCAD
window). Use the Traysettings command or right-click in "[')a_"' ‘|°°“5 ":_r“ S_E“"C:S _
the Status bar area to produce the Tray Settings dialog box fspa_ynm '_Cat'_ons e -
(Fig. 1-42). If you chose to Display Icons from Services, icons o Efsp:a"'t'm? s e
appear (for enabled services) such as Communication Center & Pyl cess
or Digital Signature Validation. If Display Notifications from [ ok | [ Cancel | [ Heb

Services is checked, you will receive alert messages, such as

when Communication Center updates are available, digital
signatures are invalid, or externally referenced drawings need reloading.

Command Line

The command line, normally

FIGURE 1-43
Sl TRy
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located near the bottom of the

AutoCAD Classic
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screen, can be resized to display
more or fewer lines of text.
Moving the pointer to the border
between the graphics screen and
the command line until two-way
arrows appear allows you to
slide the border up or down. A
minimum of two lines of text is
recommended. The Command

window can also be moved to
any location and can be floating
or docked. Point to the two verti-
cal bars on the left of the
Command window, then drag
the window to the desired loca-
tion. If the Command window or
any palette is floating, you can
specify transparency by right-clicking on the
title bar, selecting Transparency from the menu,
and setting the Transparency Level in the
Transparency dialog box (Fig. 1-43).

Options

Fonts, colors, and other features of the
AutoCAD drawing editor can be customized
to your liking by using the Options command
and selecting the Display tab. Typing Options
or selecting Options... from the Tools pull-
down menu or default shortcut menu activates
the dialog box shown in Figure 1-44. The
screen menu can also be activated through this
dialog box (second checkbox in the dialog
box). Selecting the Color... tile provides a
dialog box for customizing the screen colors.

FIGURE 1-44
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NOTE: All changes made to the Windows screen by any of the options discussed in this section are auto-
matically saved for the next drawing session. The changes are saved as the current profile. However, if
you are working in a school laboratory, it is likely that the computer systems are set up to present the
same screen defaults each time you start AutoCAD.

CHAPTER EXERCISES

1. Starting and Exiting AutoCAD

Start AutoCAD by double-clicking the “AutoCAD 2010” shortcut icon or selecting “AutoCAD
2010” from the Programs menu. If the Startup dialog box appears, select Start from Scratch, choose
Imperial as the default setting, and click the OK button. Draw a Line. Exit AutoCAD by selecting
the Exit option from the Files pull-down menu. Answer No to the “Save changes to
Drawingl.dwg?” prompt. Repeat these steps until you are confident with the procedure.

2. Using Drawing Aids
Start AutoCAD. Turn on and off each of the following modes:
SNAP, GRID, ORTHO, POLAR, DYN

3. Understanding Coordinates

Begin drawing a Line by PICKing a “Specify first point:”. Toggle DYN on and then toggle Coords
to display each of the three formats. PICK several other points at the “Specify next point or
[Undo]:” prompt. Pay particular attention to the coordinate values displayed for each point and
visualize the relationship between that point and coordinate 0,0 (absolute Cartesian value) or the
last point established and the distance and angle (relative polar value). Finish the command by
pressing Enter.

4. Using the Text Window
Use the Text Window (F2) to toggle between the text window and the graphics screen.

5. Drawing with Drawing Aids

Draw four Lines using each Drawing Aid: GRID, SNAP, ORTHO, POLAR. Toggle on and off
each of the drawing aids one at a time for each set of four Lines. Next, draw Lines using combina-
tions of the Drawing Aids, particularly GRID + SNAP and GRID + SNAP + POLAR.
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AutoCAD DRAWING FILES

Naming Drawing Files

What is a drawing file? A CAD drawing file is the electronically stored data form of a drawing. The
computer’s hard disk is the principal magnetic storage device used for saving and restoring CAD
drawing files. Disks, compact disks (CDs), networks, and the Internet are used to transport files from
one computer to another, as in the case of transferring CAD files among clients, consultants, or vendors
in industry. The AutoCAD commands used for saving drawings to and restoring drawings from files are

explained in this chapter.

An AutoCAD drawing file has a name that you assign and a file extension of “.DWG.” An example of

an AutoCAD drawing file is:

PART-024.DWG

file name extension

The file name you assign must be compliant with the Windows file name conventions; that is, it can have
a maximum of 256 alphanumeric characters. File names and directory names (folders) can be in UPPER-
CAGSE, Title Case, or lowercase letters. Characters such as _-$ # () ~ and spaces can be used in names,
but other characters such as \ / : *? < >lare not allowed. AutoCAD automatically appends the exten-

sion of .DWG to all AutoCAD-created drawing files.

NOTE: The chapter exercises and other examples in this book generally list file names in UPPERCASE

letters for easy recognition. The file names and directory (folder) names on your system may appear as

UPPERCASE, Title Case, or lowercase.

Beginning and Saving an AutoCAD Drawing

When you start AutoCAD, the drawing editor appears and allows you to begin drawing even before
using any file commands. As you draw, you should develop the habit of saving the drawing periodi-
cally (about every 15 or 20 minutes) using Save. Save stores the drawing in its most current state to disk.

The typical drawing session would involve using New to
begin a new drawing or using Open to open an existing
drawing. Alternately, the Startup dialog box that may
appear when starting AutoCAD would be used to begin a
new drawing or open an existing one. Save would be used
periodically, and Exit would be used for the final save and
to end the session.

Accessing File Commands

Proper use of the file-related commands covered in this
chapter allows you to manage your AutoCAD drawing
files in a safe and efficient manner. Although the file-
related commands can be invoked by several methods,
they are easily accessible via the Application Menu

(Fig. 2-1). Most of the selections from this menu invoke
dialog boxes for selection or specification of file names.

FIGURE 2-1
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The Standard toolbar at the top of the AutoCAD screen has tools (icon buttons) for New, Open, and Save.
File commands can also be entered at the keyboard by typing the formal command name, the command
alias, or using the Ctrl keys sequences. File commands and related dialog boxes are also available from
the File screen menu, or by selection from the digitizing tablet menu.

File Navigation Dialog FIGURE 2-2
Box Functions
E Save Drawing As &‘
There are many dialog boxes appear- e (a ] CDAXD v - es -
ing in AutoCAD that help you manage Piaey
. . o Mame Date modified
files. All of these dialog boxes operate L R 1t floor dwg 21242008115 M
in a similar manner. A few guidelines Emﬂom- Standad.zp 2
. - {1t floor architectural dwg 3
will help you use them. The Save i 15t floor lighting.dwg Ly 2/24/20081:15 PM
Drawing As dialog box (Fig. 2-2) is [ 15t floor plan.dwg 2/24/20081:16 PM |
! 5 30-46.dwg 2/24/2008 3:04 PM
used as an eXample. Fl:," L [S Drawings.dwg 3/7/2005 9:18 AM
T Efaciliies.dwg 2/24/2008 3:02 PM
. . [ fioorplan.dwg 2/23/20031210 PN
e The tgp of the box. gives the title F R gueketa g S —
describing the action to be per- ' rE:hammer.dwg 7/30/2001 7:46 PM
: : . ~= interior.dwg 2/24/2008 3:01 FM
formed. Itis Yer LIIL Ortan.t to \Lé:i [ t-plste.dwa 7/20/2001 746 BM
glance at the title before acting, d >
especially when saving or deleting = e e
. ! T 1t floar architectural cwg - Save
files.
¢ The desired file can be selected by T Fleeciiype: [ AkaAD 2010Drmwng (o) )l fmea |

PICKing it, then PICKing OK.
Double-clicking on the selection
accomplishes the same action. File names can also be typed in the File name: edit box.

Every file name has an extension (three letters following the period) called the type. File types
can be selected from the Files of Type: section of the dialog boxes, or the desired file extension can
be entered in the File name: edit box.

The current folder (directory) is listed in the drop-down box near the top of the dialog box. You
can select another folder (directory) or drive by using the drop-down list displaying the current
path, by selecting the Back arrow, or by selecting the Up One Level icon to the right of the list.

(Rest your pointer on an icon momentarily to make the tool tip appear.)

Selecting one of the folders displayed on the left side of the file dialog boxes allows you to navi-
gate to the following locations. The files or locations found appear in the list in the central area.
History: Lists a history of files you have opened from most to least recent.

Documents: Lists all files and folders saved in the Documents folder.

Favorites: Lists all files and folders saved in the Favorites folder.

Desktop: Shows files, folders, and shortcuts on your desktop.

FTP: Allows you to browse through the FTP sites you have saved.

Buzzsaw: Connects you to Buzzsaw—an Autodesk Web site for collaboration of files and information.
You can use the Search the Web icon to display the Browse the Web dialog box (not shown). The
default site is http:/ /www.autodesk.com/.

Any highlighted file(s) can be deleted using the “X” (Delete) button.

A new folder (subdirectory) can be created within the current folder (directory) by selecting the
New Folder icon.

The Views drop-down list allows you to toggle the listing of files to a List or to show Details. The
List option displays only file names, whereas the Details option gives file-related information such
as file size, file type, time, and date last modified (see Fig. 2-2). The detailed list can also be
sorted alphabetically by name, by file size, alphabetically by file type, or chronologically by time
and date. Do this by clicking the Name, Type, Size, or Date Modified tiles immediately above the
list. Double-clicking on one of the tiles reverses the order of the list.
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You can resize the width of a column (Name, Size, Type, etc.) by moving the pointer to the “crack”
between two columns, then sliding the double arrows that appear in either direction. You can
also use the Preview option to show a preview of the highlighted file (see Fig. 2-2) or to disable the
preview.

e Use the Tools drop-down list to add files or folders to the Favorites or FTP folder. Places adds files
or folders to the folder listing on the left side of the dialog box. Options allows you to specify
formats for saving DWG and DXEF files, and Security Options allows you to apply a password or
Digital Signature to the file (see "Saveas").

Windows Right-Click Shortcut Menus

'I'I P AutoCAD utilizes the right-click shortcut menus that operate with the Windows operating systems.
Activate the shortcut menus by pressing the right mouse button (right-clicking) inside the file list area of
a dialog box. There are two menus that give you additional file management capabilities.

Right-Click, No Files Highlighted FIGURE 2-3 —

When no files are highlighted, right-clicking produces a menu for file list

Vi 3
display and file management options (Fig. 2-3). The menu choices are as -
Sort By 2
follows:
Group By *
View Displays the files as Icons, a List (no details), a list with Stack B ,
Details, or Tiles the icons. = Eﬁesh'

Sort, Group By  Arranges the files by Name, Date Modified, file Type, Size,

or Tags.
Paste If the Copy or Cut function was previously used (see Paste Shortcut
“Right-Click, File Highlighted,” Fig. 2-4), Paste can be
used to place the copied file into the displayed folder. New '
Paste Shortcut Use this option to place a Shortcut (to open a file) into Properties

the current folder.

New Creates a new Folder, Shortcut, or document.
Properties Displays a dialog box listing properties of the current folder.
Right-Click, File Highlighted FIGURE 2-4
When a file is highlighted, right-clicking produces a menu with T
options for the selected file (Fig. 2-4). The menu choices are as 5
follows: e N
Enable/Disable Digital Signature Icons
Select Processes the file (like selecting the OK button) Print
according to the dialog box function. For Publish DWF
example, if the SaveAs dialog box is open, Select Publish DWF and Email
saves the highlighted file; or if the Select File F—
dialog box is active, Select opens the drawing. Open With.
Open Opens the application (AutoCAD or other PKZIP v

program) and loads the selected file. Since

AutoCAD can have multiple drawings open, shere
you can select several drawings to open with Send To ’
this feature. Cut
Enable/Disable  This option allows you to toggle the display Copy
Digital... of a small signature designator on the . DWG PR — 1
icon for drawings that have been signed with a Delete
digital signature. Rename
Print Sends the selected file to the configured system Properties
printer.

Publish DWF Select this option to open the drawing and
produce the Plot dialog box (see Chapter 23).
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Send To Copies the selected file to the selected device. This is an easy way to copy a file
from your hard drive to another drive.

Cut In conjunction with Paste, allows you to move a file from one location to another.

Copy In conjunction with Paste, allows you to copy the selected file to another location.
You can copy the file to the same folder, but Windows renames the file to “Copy
of...".

Create Shortcut Use this option to create a Shortcut (to open the highlighted file) in the current
folder.
The shortcut can be moved to another location using drag and drop.

Delete Sends the selected file to the Recycle Bin.

Rename Allows you to rename the selected file. Move your cursor to the highlighted file

name, click near the letters you want to change, then type or use the backspace,
delete, space, or arrow keys.
Properties Displays a dialog box listing properties of the selected file.

Specific features of other dialog boxes are explained in the following sections.

AutoCAD FILE COMMANDS

When you start AutoCAD, one of three situations occur based on how the Options are set on your system:

1. The Startup dialog box appears.

2. No dialog box appears and the session starts with the ACAD.DWT or the ACADISO.DWT template
(determined by the MEASUREINIT system variable setting, O or 1, respectively).

3. No dialog box appears and the session starts with a template specified by the Qnew setting in the
Options dialog box (see "QNEW”).

To control the appearance of the Startup dialog box (and the Create New Drawing dialog box), use the
STARTUP system variable. A setting of 1 (on) enables the dialog boxes, whereas a setting 0 (off) disables
the dialog boxes.

The Startup dialog box allows you to create new drawings and open existing drawings. These options
are the same as using the New and Open commands. Therefore, a description of the New and Open com-
mands explains these functions in the Startup dialog box.

New Command
(Type)
File
New... New Ctrl+N

Working with Files 31
A

The New command begins a new drawing. The new drawing can be a completely “blank” drawing or it
can be based on a template that may already have a title block and some additional desired settings.
Based on the settings for your system, the New command produces one of two methods to start a new
drawing;:

1. The Create New Drawing dialog box appears (identical to the Startup dialog box).

2. The Select Template dialog box appears.

Control these two actions by setting the STARTUP system variable. Setting the variable to 1 (on) causes
the Create New Drawing dialog box to appear when you use the New command. Setting the variable to 0
(off) causes the Select Template dialog box to appear when you use the New command.

TIP
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The Create New Drawing Dialog Box

In the Create New Drawing dialog box (Fig. 2-5), the
options for creating a new drawing are the same as in
the Startup dialog box (shown previously in Fig. 1-16):
Start from Scratch, Use a Template, and Use a Wizard.

Start from Scratch

In the Create New Drawing dialog box select the Start
from Scratch option (Fig. 2-5). Next, choose from either
the Imperial (feet and inches) or Metric default settings.
Selecting Imperial uses the default ACAD.DWT tem-
plate drawing with a drawing area (called Limits) of 12
x 9 units. Choosing Metric uses the ACADISO.DWT
template drawing which has Limits settings of 420 x
297. For more details on these templates, see “Table of
AutoCAD-Supplied Template Drawing Settings” in
Chapter 12.

Use a Wizard

In the Create New Drawing dialog box select the Use a
Wizard option (Fig. 2-6). Next, choose between a
Quick Setup Wizard and an Advanced Setup Wizard.
The Quick Setup Wizard prompts you to select the
type of drawing Units you want to use and to specify
the drawing Area (Limits). The Advanced Setup offers
options for units, angular direction and measure-
ment, and area. The Quick Setup Wizard and the
Advanced Setup Wizard are discussed in Chapter 6,
Basic Drawing Setup.

Use a Template

Use this option if you want to create a new drawing
based on an existing template drawing (Fig. 2-7). A
template drawing is one that may have some of the
setup steps performed but contains no geometry
(graphical objects).

Selecting the ACAD.DWT template begins a new
drawing using the Imperial default settings with a
drawing area of 12 x 9 units (identical to using the Start
from Scratch, Imperial option). Selecting the
ACADISO.DWT template begins a new drawing using
the metric settings having a drawing area of 420 x 279
units (identical to using the Start from Scratch, Metric
option). Details of these and other template drawings
are discussed in Chapter 12, Advanced Drawing Setup.

FIGURE 2-5

EI Create Mew Drawing lg&_‘l‘
& Oy

Defauk Smings' Start from Scratch

@) Imperial fzet and inches)

Start from Scratch

() Metrc

Tip
\Uses the default imperial feet and inches) settings.

Carce
FIGURE 2-6
[ [&] Create New Drawing lg:gj‘
& [ @‘% Use a Wizard
Select 3 Wizard:

Advanced Setup
Guick Setup

Wizard Description
Setsthe units, angle, engle mezsure, angle drection, and area for your rew
drawing. Based on the template acad.dwt.

)
FIGURE 2-7
k] Create New Drawing (o]
y T
G D I}, @ Use a Template
Selecta Template: m
Arad named plot syles dwt "
Acad -named plot sylesdd dwt
ﬂcadm =
Acadid dwt
Acadizo named plot styles.dwt b
Acadizo -named plot styles3d dwt
Acadiso.dwt
Acadiso3d dwt
EBrowse. ..
Template Description
Wormal English feet and inches) drawing template. Uses Color Deperdent Plot
Styles.
G
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|
The Select Template Dialog Box FIGURE 2-8
The Select Template dialog box (Fig. 2-8) (p——
appears when you use the New command
. Lok in: Tempizte -‘ S B K BT Vews v Took v
and your setting for the STARTUP system B = — v
. . . < ame zte modifie i
variable is O (off). The Select Template dialog | TR T 27472008 1 AM
box has the identical outcome as using the o Sheets RN |
Usea Template option in the Create New ik onacaddDdnt B/14/2008 1:32 FM
' : 3 _7\. s G acad -Mamed Plot Styl..  8/14/20081:33 PM
memg dlalog box (see Flg' 2 7)’ that lsf Fr i acad -Mamed Plot Styl.. 8/14/20081:32 PM
you can select from all AutoCAD-supplied J | atscadisadi B/14/2008 1:33 PM
templates (see previous discussion). See | O e er.. ensm1n
Chapter 12, Advanced Drawing Setup, for WE\ Eur_:acadISO-Named Plot .. B/14/20081:31 PM
. . i Initial Sstup-Architect,. 1073072008 6:15 Phv
Complete details of all template dranngS. . zar Initial Setup-Architect..  10/20/2008 6:15 Ph
| ) ‘oo Initial Setup- Civil-Imp...  10/30/2008 6:15 Plv ™
Ve
. . :
NOTE: For the purposes of learning
AutoCAD starting with the basic principles | Flegame: T %=
and commands discussed in this text, it is | Flesciype:  [Drening Templata Cdnt) =] [ Canest

helpful to use the Imperial (inch) settings

when beginning a new drawing. Until you read Chapters 6 and 12, you can begin new drawings for
completing the exercises and practicing the examples in Chapters 1 through 5 by any of the following
methods.

Select Imperial (feet and inches) in the Start from Scratch option.

Select the ACAD.DWT template drawing using any method then perform a Zoom All.

Cancel the Startup dialog when AutoCAD starts (the default setting of 0 for the MEASURINIT system
variable uses the ACAD.DWT).

Qnew Command
(Type) Ribbon
l \ Qnew
Qnew (Quick New) is intended to immedi- FIGURE 2-9
ately bggin anew c?rawing’ using the tem- - .
plate file specified in the Files tab of the s oo BT T ———
OptiOTlS dlalog box. If the proper Settings Fics | Dispiay | Open and Save | Fiot and Fublin | System | User Preferences | Drafing | 30 Modeing | Seiection | Preies|
are made, Qnew is faster to use than the New Seerh path, s naves, i fieccelers:
i E. ‘Waordng Suppor Fils Search Path - Browze...

command since it does not force the Create
New Drawing or the Select Template dialog
box to open, as the New command does.

- [ Device Diiver Fle Search Fath
4@ Project Fise Search Path

| ) Custerization Fise Rsmave
#-I0) Help and Miscelaneous Fie Nemes

#-[) Tea Edtor, Dictionary. and Fort Fle Nans

4a Print Fie, Spaaler, ard Prclog Section Names
i
@
i

m

To set Qnew to operate quickly when
opening a drawing, you must first make two

) Prnter Support Fie Path
- Auonatic Save Fie Locatior
% Coior Back: Locations

settings. 5, Data Sourcse Location
IJE Tempate Settings
1. Specify a default template to use when By Dy Temite e Location
T . ¢ @) Sheet Set Tomplats Fils Location
Qnew is invoked. Open the Options | -9 Defeuk Tenpiate Fis Noms for CNEW
dialog box by selecting Options from the =0y -

Tools pull-down menu. Select the Files
tab and expand the Default Template File
Name for QNEW line (Fig. 2-9). The ok J[ o= | He
default setting is None. Highlight None, L
then pick the Browse button to locate the template file you want to use.

2. Set the STARTUP system variable to 0.
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NOTE: The default setting for the Default Template File Name for QNEW line (in the Options dialog box) is
“None.” That means if you use Qnew without specifying a template drawing, as will be the case for all
users upon first installing AutoCAD, it operates similarly to the New command by opening the Create
New Drawing or Select Template dialog box, depending on your setting for the STARTUP system variable.

NOTE: If you use Initial Setup to Specify a Drawing Template File, AutoCAD automatically sets that tem-
plate file to be used for Qnew.

Since Autodesk has made this new command relatively complex to understand and control, the three
possibilities and controls are explained simply here. Based on the settings for your system, the Qnew
command produces one of three methods to start a new drawing:

Method 1. The Create New Drawing dialog box appears.
Method 2. The Select Template dialog box appears.
Method 3. A new drawing starts with the Qnew template specified in the Options dialog box.

Control the previous actions by the following settings:

Method 1. Set the STARTUP system variable to 1.

Method 2. Set the STARTUP system variable to 0 and ensure the Default Template File Name for
QNEW is set to None.

Method 3. Set the STARTUP system variable to 0 and set the Default Template File Name for QNEW to
the desired template file.

op en Command
Menus (Type) Ribbon
=7 on
Open... Open Ctrl+O
=Use Open to select an existing drawing FIGURE 2-10
to be loaded into AutoCAD. Normally =
P . Select File =
you would open an existing drawing i
(one that is completed or partially com- ook (e g FRAXE W - T -
pleted) so you can continue drawing or to Rams Datemodfed__ g
; . oo Images 11/20/2007 11:47 ...
make a print or plot. You can Open multi- InProgress L3207 1147 .,
ple drawings at one time in AutoCAD. I Misc LLFNAO07 LT
L Misc Projects 11/30/2007 11:47 ...
Project Drawings 11/30/2007 11:47
The Open command produces the Select 13 Fehm 8 Hazs LA LT
. . . . . o Welding Fixture 11/30/2007 11:47 ...
File dialog box (Fig. 2-10). In this dialog R 2/5/2006 1258 PM
: s [ Mount-11A.dwg 1/5/2007 127 PM |2
!
box you an Select.any drawmg from the = FSIRoad Profile.dwg L/L4/2007 11:43 AN
current directory list. PICKing a drawing Pjschemstic.ug 211272003745 AM
name from the list displays a small - ELi-f-“-’--”-T;‘:“' Reaclchvn,... A{TR06I0AEM -

bitmap image of the drawing in the ‘

Preview tile. Select the Open button or 3 Select Il Viow —_—
i i ! Jename:  Stuctura Ease dw . —

double-click on the file name to open the e Fil ura .
Files of type:  |Drawing (".dwa) v| m

highlighted drawing. You could instead
type the file name (and path) of the
desired drawing in the File name: edit box
and press Enter, but a preview of the
typed entry will not appear.
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You can open multiple drawings at one time by holding down the Shift key to select a range (all files TIP
between and including the two selected) or holding down the Ctrl key to select multiple drawings not in

arange. You can open a .DWG (drawing), .DWS (drawing standards), .DXF (drawing interchange

format), or DWT (drawing template) file by selecting from the Files of type: drop-down list.

Using the Open drop-down list (lower right) you can select from these options:

Open Opens a drawing file and allows you to edit the file.
Open Read-Only Opens a drawing file for viewing, but you cannot edit the file.
Partial Open Allows you to open only a part of a drawing for editing. See “Partialopen.”

Partial Open Read-Only  Allows you to open only a part of a drawing for viewing, but you cannot edit
the drawing. See “Partialopen.”

Selecting the Find... option from the Tools drop-down FIGURE 2-11
list in the Select File dialog box (upper right) invokes .
the Find dialog box (Fig. 2-11). The dialog box offers I Fin Flesrerme g
two criteria to locate files: Name & Location and Date [ Neme & Location | Date Madified
Modified. Noont: | e ]
Using the Name & Location tab, you can search for T Doaton °
.DWG, .DWS, .DWT, or .DXF files in any folder, Lookin:  CDwg v [ Bome | | [ ok |
including subfolders if desired. In the Named: edit (¥ clude subfolders [ Carcel ]
box, enter a drawing name to find. Wildcards can be =
used (see Chapter 43, Miscellaneous Commands and
Features, for valid wildcards in AutoCAD). ”3 ::F;':g ZS'ZKE ;.T:cao — :jnjfzdnnﬂd
Eﬂoof dwg ChDwg'Camp.. 11451KE  AutoCAD Draw... 5/6/1398 11:07...
The Date Modified tab of the Find dialog box enables [Ro®dn C\DCorw.  #KE AboCID v 41619617 |-
you to search for files meeting specific date criteria 19 s found.
that you specify. This feature helps you search for
files between two dates, during the previous months, or
during the previous days, based on when the files were last saved.
Recent Documents FIGURE 2-12
You can use the Recent Documents list as an alter- R WEEREDD e
native to the Open command to open current Gy =eion  Modd
drawings. If you select the Application Menu
button (letter “A”), the Recent Documents lists e & e R
appears on the right (Fig. 2-12). Select any [ New , (OSEINE ElE
drawing in the list to open. If you rest your Structure 1dwg
pointer on a drawing name, a preview of the a5 oo ' iteriorave
drawing appears along with the location and | - 1t floor.dg
other information about the drawing. If you are Oldham.dwa
using the AutoCAD Classic workspace, a recent g swens B cpmane |
documents list appears at the bottom of the Files B C\Dwg\Campus drawings\Citymap.dwg
pull-down menu. @ gz U o
o

@ Print ] o

ﬁ@ Publish ]

@ Send ]

s
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Save

Command

(Type) Ribbon

File
Save Save Ctrl+S

The Save command is intended to be used periodically during a drawing session (every 15 to 20 minutes
is recommended). When Save is selected from a menu, the current version of the drawing is saved to
disk without interruption of the drawing session. The first time an unnamed drawing is saved, the Save
Drawing As dialog box (see Fig. 2-2) appears, which prompts you for a drawing name. Typically,
however, the drawing already has an assigned name, in which case Save actually performs a Qsave (quick
save). A Qsave gives no prompts or options, nor does it display a dialog box.

When the file has an assigned name, using Save by selecting the command from a menu or icon button
automatically performs a quick save (Qsave). Therefore, Qsave automatically saves the drawing in the
same drive and directory from which it was opened or where it was first saved. In contrast, typing Save
always produces the Save Drawing As dialog box, where you can enter a new name and/or path to save
the drawing or press Enter to keep the same name and path (see SaveAs).

NOTE: If you want to save a drawing directly to a flash drive, first Save the drawing to the hard drive,
then use the Send To option in the right-click menu in the Save, Save Drawing As, or Select File dialog box
(see “Windows Right-Click Shortcut Menus” and Fig. 2-4).

Qsave

Command

Menus (Type) Ribbon

E \ Qsave e Ctrl+S

Qsave (quick save) is normally invoked automatically when Save is used (see Save) but can also be typed.
Qsave saves the drawing under the previously assigned file name. No dialog boxes appear nor are any
other inputs required. This is the same as using Save (from a menu), assuming the drawing name has
been assigned. However, if the drawing has not been named when Qsave is invoked, the Save Drawing
As dialog box appears.

Saveas Command
(Type) Ribbon
File
Save As... Saveas

The SaveAs command can fulfill four functions:

1. Save the drawing file under a new name if desired.

2. Save the drawing file to a new path (drive and directory location) if desired.

3. In the case of either 1 or 2, assign the new file name and/or path to the current drawing (change
the name and path of the current drawing).

4. Save the drawing in a format other than the default AutoCAD 2010 format or as a different file
type (DWT, .DWS, or .DXF).

Therefore, assuming a name has previously been assigned, SaveAs allows you to save the current

drawing under a different name and/or path; but, beware, SaveAs sets the current drawing name and/or
path to the last one entered. This dialog box is shown in Figure 2-2.
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SaveAs can be a benefit when creating two similar drawings. A typical scenario follows. A design
engineer wants to make two similar but slightly different design drawings. During construction of the
first drawing, the engineer periodically saves under the name DESIGN1 using Save. The first drawing is
then completed and Saved. Instead of starting a New drawing, SaveAs is used to save the current
drawing under the name DESIGN2. SaveAs also resets the current drawing name to DESIGN2. The
designer then has two separate but identical drawing files on disk which can be further edited to
complete the specialized differences. The engineer continues to work on the current drawing DESIGN2.

You can save an AutoCAD 2010
drawing in several formats other than
the default format (AutoCAD 2010
Drawing *.dwg). Use the drop-down list
at the bottom of the Save (or Save
Drawing As) dialog box (Fig. 2-13) to
save the current drawing as an earlier
version drawing (DWG) of AutoCAD
or LT, a template file (DWT), or a .DWS
or a .DXF file. In AutoCAD 2010, a
drawing can be saved to an earlier
release and later Opened in AutoCAD
2010 and all new features are retained
during the “round trip.”

Passwords

FIGURE 2-13
E interinr.dwg_ 2/24/2008 3:01 PM
S t-plate.dwa 7/30/2001 7:46 PM T
« [T r

[7] Update sheet and view thumbnails now

File name: Drawing3.dwg

- Save

T | Fiesoftype: |AuteCAD 2010 Drawing (*.dwag)

[ 2010 Drawing {*.dwg

[T 4 toCAD 2007/LT2007 Drawing (*.dwa)
AutoCAD 2004/LT2004 Drawing (*.dwg)
AutoCAD 2000/LT2000 Drawing (*.dwg)
AutoCAD R14/LT38/LTS7 Drawing {*.dwa)
AutoCAD Drawing Standards (*.dws)
AutoCAD Drawing Template (".dwt)
AutoCAD 2010 DXF ()
AutoCAD 2007/LT2007 DXF (".dd)
AutoCAD 2004/LT2004 DXF (".dd)
AutoCAD 2000/LT2000 DXF (".dd)
AutoCAD R12/LT2 DXF (*.df)

s

S o]

TIP

An added security feature allows you to save your drawings with password protection. If a password is
assigned, the drawing can be opened again in AutoCAD only if you enter the correct password when

using the Open command. Beware: If you lose or forget the password, the drawing cannot be opened or

recovered in any way!

To assign a password during the Save or
SaveAs command, select the Tools drop-

down menu in the Save Drawing As dialog

box, then select Security Options... (Fig.

2-14) to produce the Security Options dialog

box. Passwords are not case sensitive.

Digital Signatures

FIGURE 2-14

=
@ M@ Views +v Toos « |

Preview Add/Modify FTP Locations

Options...

Add Current Folder to Places
Add to Favorites 3

Security Options...

l

g

You can also attach digital signatures to drawings using the Security Options dialog box. If a drawing has
a digital signature assigned, it is designated as an original signed and dated drawing. Users are assured
that the drawing is original and has not been changed in any way. If such a drawing is later modified,
the digital signature is then invalidated, and anyone opening the drawing is notified that the drawing
has been changed and the digital signature is invalid.
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Close Command
(Type) Ribbon
E@ File
Close Close
Use the Close command to close the current drawing. FIGURE 2-15

Because AutoCAD allows you to have several drawings
Open, Close gives you control to close one drawing while
leaving others open. If the drawing has been changed but
not saved, AutoCAD prompts you to save or discard the
changes. In this case, a warning box appears (Fig. 2-15). Yes
causes AutoCAD to Save then close the drawing; No closes Ty [ de ][ cow
the drawing without saving; and Cancel aborts the close
operation so the drawing stays open.

AutoCAD [

9 Save changes to Ci\Dwghn Progressifloorplan.dwg?

Closeall

Window
Closeall Closeall

The Closeall command closes all drawings currently open in your AutoCAD session. If any of the draw-
ings have been changed but not saved, you are prompted to save or discard the changes for each
drawing.

Exit Command
(Type Ribbon
File
Exit Exit .o Ctrl+Q

This is the simplest method to use when you want to exit AutoCAD. If any changes have been made to
the drawings since the last Save, Exit invokes a warning box asking if you want to Save changes to . . .?
before ending AutoCAD (see Fig. 2-15).

An alternative to using the Exit option is to use the standard Windows methods for exiting an
application. The two options are (1) select the “X” in the extreme upper-right corner of the AutoCAD
window;, or (2) select the AutoCAD logo in the extreme upper-left corner of the AutoCAD window.
Selecting the logo in the upper-left corner produces a pull-down menu allowing you to Minimize,
Maximize, etc., or to Close the window. Using this option is the same as using Exit.
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Quit Command

(Type)

Quit EXIT

The Quit command accomplishes the same action as Exit. Quit discontinues (exits) the AutoCAD session
and usually produces the dialog box shown in Figure 2-15 if changes have been made since the last Save.

Partialopen Command
(Type) Ribbon
File
Open
Partial Open Partialopen

This feature in AutoCAD speeds up and simplifies loading, viewing, and working with large drawings.
With versions previous to AutoCAD 2000, you could only Open the entire contents of a drawing (all
layers and all geometry) in order to work with the drawing. (The earlier Xref feature allowed you to
view partial drawings, but you could not edit the geometry.) Since AutoCAD 2000, you can select which
views and layers, and therefore which geometry, you want to load. This feature frees up system
memory, speeds up regenerations, and prevents having to view and manipulate unneeded layers and
geometry.

There are two ways you can use Partialopen: entering the FIGURE 2-16
command at the Command line or using the Open command ‘ ‘

to access the Partial Open dialog box interface. Generally you
should use the Open command to access the Select File dialog
box, then the Partial Open dialog box. Use the Open drop-
down list in the lower-right corner of the Select File dialog
box to access Partial Open (Fig. 2-16). The Command line

Open

Open Read-Only

version of Partialopen is explained at the end of this section. f— Partial Open
Partial Open Read-Only

Choosing the Partial Open option from the FIGURE 2-17
Select File dialog box produces the Partial S — ]
Open dialog box (Fig. 2-17). The dialog box " : s -
allows you to select a View (if a named View i e m:f:: — —
has previously been saved in the drawing) . i}
and select which layers you want to open. Cotorence Cortr BuLDNGS 7

City Hall STREETCAR_A
(See Chapter 10 and Chapter 11 for informa- Subuzy St STREETCAR_B
tion on views and layers.) You can select a o rDaRy

range of layers by holding down Shift when
selecting a layer at both ends of the range.

Index slalus
Spaial ndex: Mo
Layer index: Tes

load Al | | Cearal |

Unlozd 2l Frefs on open [ open | [ cancel Help
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When a drawing is partially open, only the geometry on the selected layers is visible and can be edited.
Although all of the layer names will appear in any list of layers in the drawing, only the geometry on the
selected layers is actually loaded. In addition, all other named objects in the drawing (blocks, dimension
styles, layouts, linetypes, text styles, UCSs, views, and viewport configurations) are loaded into

AutoCAD.

For example, assume a drawing of the downtown
area was partially opened. Selecting only the
BUILDINGS layer (see Fig. 2-17) may yield a
display as shown in Figure 2-18 revealing only the
objects on the BUILDINGS layer.

You can also use Spatial and Layer indexing (see
Fig. 2-17, lower-left corner) if the drawing’s
INDEXCTL variable is set to allow “demand
loading.” This feature speeds loading and saves
system memory for large drawings. Also, any
attached Xref drawings can be unloaded if desired
(see Chapter 30, Xreferences).

If you choose to enter the Partialopen command at
the Command line, a text interface appears instead
of the dialog box.

Command: partialopen

FIGURE 2-18

N | =0 -
POo [—

0ol A e —

NEIIR
s L JoUUL G
IS

B 0

A

]

Enter name of drawing to open: (Enter drawing name)

Enter view to load or [?] <*Extents*>: (Enter view name or press Enter to load the extents)

Enter layers to load or [?]<none>: (Enter desired layer names or an asterisk [*] to load all layers)
Unload all Xrefs on open? [Yes/No] <N>: (Entering “Y” loads all attached Xrefs)

Opening an AutoCAD 2010 format file.
Regenerating model.
AutoCAD menu utilities loaded.

Partiaload

Command
(Type) Ribbon
File
Partial Load Partiaload
You must have a partially opened drawing for FIGURE 2-19
Partiaload to operate (see Partialopen described T =
previously). Partiaload loads additional geometry Ve goomeiy oload Layergecmety o oad
into a partially opened drawing. =T Lae Hame Lsal ey
&E:g:x&a'te' BULDIGE :
Accessing this command by a menu or by typing 1 e SRR =
Partiaload produces the Partial Load dialog. Here e ST %
you select the additional layers or another area of e -
the drawing you want to open. For example,
Figure 2-19 displays the Partial Load dialog box &
displaying Views and Layers from the same e
drawing shown in Figure 2-18. In this case, the e T——
STREETS layer is loaded to reveal the additional o) [cees =
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geometry (see Fig. 2-20). Any information that is FIGURE 2-20
loaded into the file using Partiaload cannot be
unloaded, not even with Undo. The Partial Load dialog
box is essentially the same as the Partial Open dialog
box (see Fig. 2-17) with the exclusion of the Index and ! R
Xref options in the lower-left corner. [ 10 7]

Notice the Pick a Window button in the lower-left corner L1 s
of the dialog box. This feature allows you to return to
the drawing and define an area (window) of the
drawing to view. All geometry within and crossing the
windowed area for the defined layers appears in the
drawing. For example, the Pick a Window feature was
used to select the right side of the drawing shown in
Figure 2-20. Notice how the STREETS layer is dis-
played only on the right side of the drawing. This feature allows you to view two or more areas of the
same drawing, each displaying a different set of layers.

If you enter -Partiaload at the Command line (with the hyphen prefix), the text interface appears at the
Command line.

Recover Command

(Type)

File

Drawing Utilities >
W ] Recover... Recover

This option is used only in the case that Open does not operate on a particular drawing because of
damage to the file. Damage to a drawing file can occur from improper exiting of AutoCAD (such as
power failure) or from damage to a disk. Recover can usually reassemble the file to a usable state and
reload the drawing. The Recover command produces the Select File dialog box. Select the drawing to
recover. Arecovery log is displayed in a text window reporting results of the recover operation.

In the event of a software crash or power outage, you can use the Drawing Recovery Manager to recover
backup files. See "Drawing Recovery."

Dwgprops

EI?; File

Drawing Properties Dwgprops

Invoking Dwgprops by any method produces the Drawing Properties dialog box (Fig. 2-21, on the next
page). This dialog box allows you to input details for better management and tracking of drawings such
as title, author, subject, and other keywords. The information stored in the Drawing Properties dialog box
should be specified by you while other information, such as time and date of last save, is read from the
system. You must Open the drawing to input data into the user fields and Save the drawing to save the
properties you enter.
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The drawing properties can be read from Windows Explorer or My Computer by right-clicking a .DWG
file and selecting Properties. Using an AutoCAD feature called DesignCenter, unopened drawings can be
located by finding keywords stored in the drawing properties (see Chapter 21). The four tabs in the

Drawing Properties dialog box are explained here.

General Tab

This tab (Fig. 2-21) displays the drawing type, location,
size, and other information. All the information here is
supplied by the operating system; therefore, all fields are
read-only.

Summary Tab

This tab is used to input information you want to use to
track the drawing (Fig. 2-22). Data you enter is view-
able through AutoCAD’s DesignCenter and Windows
Explorer Properties. You can enter the drawing title,
subject, author, keywords, comments, and a hyperlink
base. The Hyperlink Base is a base address for all relative
links you insert within the drawing using the Hyperlink
command (see Chapter 23, Internet Tools and
Collaboration). You can enter a URL (an Internet
address) or a path to a folder on a network drive in the
Hyperlink Base field.

FIGURE 2-21

ﬂ Citymap.dwg Properties

Type: AutoCAD Drawing

Location:
Size: 54 60KE (96,820 bytes)

C:\Dwg'Campus drawings',

MS-DOS name:  Citymap.dwg

Created: Saturday, January 05, 2008 12:38:30 FM
Modified Wednesday, March 15, 2003 59:52:20 FM
Accessed: Saturday, January 05, 2008 12:38:30 FM

Attributes:

FIGURE 2-22

ﬂ Citymap.dwg Properties

S5

Title: Minneapolis Regional Bike Routes
Subject: Maps showing roads and bike paths
Author: Michael Anderson

Keywords:  bikes, roads

Comments: Three maps show bike routes in the region. See »

Hyperink

base:

oK |[ Cancel |[ Hep
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Statistics Tab

This tab shows read-only data such as file size and the dates that files were created and last modified
(not shown). You can search for all files created at a certain time or modified on a certain date. The
Created, Modified, and Total Editing Time values are stored in the TDCREATE, TDUPDATE, and
TDINDWG read-only system variables.

Custom Tab

The custom fields can also be used in searches to help locate the drawing using the Find dialog box of
AutoCAD DesignCenter (not shown). AutoCAD also provides access to these properties using its native
programming language, AutoLISP. Enter any data relevant to the drawing that may be useful in a
search.

Savetime Command
(Type) Ribbon
Tools
Options...
Open and Save
File Safety
Precautions Savetime

SAVETIME is actually a system variable that controls AutoCAD’s temporary save feature. AutoCAD
automatically saves a temporary drawing file for you at time intervals that you specify. The default
time interval is 10 (minutes). A value of 0 disables this feature. The value for SAVETIME can also be set
in the Open and Save tab of the Options dialog box (see Fig. 2-23, on the next page).

When automatic saving occurs, the drawing is saved under the current name with a randomly generated
suffix and a .SV$ extension is assigned. For example, if the Electrica. DWG drawing were automatically
saved, the assigned file might be Electrical_1_1_9912.5V$. In this way the current drawing name is not
overwritten. The path (location) of the automatically saved file can be specified using the SAVE-
FILEPATH system variable or the Files tab of the Options dialog box.

NOTE: The automatically saved file is only a temporary file. That is, once you save or close the Tl P
drawing, the temporary save file is automatically deleted. Therefore, this feature is useful when you

experience an improper shutdown of AutoCAD (such as a power outage). In this case, the temporary

file can be retrieved and renamed so all of your work is not lost. See “Drawing Recovery.”

AutoCAD Backup Files

When a drawing is saved, AutoCAD creates a file with a .DWG extension. For example, if you name
the drawing PART1, using Save creates a file named PART1.DWG. The next time you save, AutoCAD
makes a new PART1.DWG and renames the old version to PART1.BAK. One .BAK (backup) file is kept
automatically by AutoCAD by default.
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You can disable the automatic backup function by changing FIGURE 2-23
the ISAVEBAK system variable to 0 or by accessing the Open .
and Save tab in the Options dialog box (Fig. 2-23). g Oprions
Current profile: Initial Setup Profile

You cannot Open a .BAK file. It must be renamed to a .DWG
file. Remember that you already have a .DWG file by the same
name, so rename the extension and the filename. For example,
PART1.BAK could be renamed to PARTIOLD.DWG. Use the
Windows Explorer, My Computer, or the Select File dialog box
(use Open) with the right-click options to rename the file. Also
see “Drawing Recovery.”

The .BAK files can also be deleted without affecting the . DWG
files. The .BAK files accumulate after time, so you may want
to periodically delete the unneeded ones to conserve disk
space.

Files | Display |{Uperi and Save':| Plat and Publish | System |

File Save
Save as:
[AutoCAD 2010 Drawing (" dwa) -]

Maintain visual fidelity for annctative objects l:i:'
Maintain drawing size compatibility ':i)

{ Thumbnail Preview Settings...

50 Incremertal save percentage

File Safety Precautions
Automatic save

10 Minutes between saves
Eate backup copy with each save
™ Tiilltime CRC validation

[ Mairtain a log file

Drawing Recovery FIGURE 2-24
In the case of an unexpected or accidental shutdown, such as a %[ 5] Learn about drawing recovery
power outage, drawings that were open when the shutdown ke
occurred can be recovered. If a shutdown does occur, restart iE| | Backup Files -
your computer system and begin AutoCAD. A Drawing Recovery ‘E f;DPFD _
message automatically appears giving instructions on recovering '
the drawings that were open before the system shutdown. Click
OK to bypass the message and begin recovery. Details = o
File name: PFD.DWG

The Drawing Recovery Manager also automatically appears and Location: C:ADwg'\Rohrn & Haas
allows you to recover any or all drawings that were open when the e e A DecemberD3, |
shutdown occurred (Fig. 2-24). Highlight each of the DWG File size: 76KB (77,830 bytes)
(drawing), .BAK (backup), and SV$ (temporary backup) files that Last edited by:
appear in the Backup Files list to determine which has the most 3 hd
current Last Saved data. Then simply double-click on the most £ =
current file to Open the drawing. If you select a .BAK or .SV file, =
AutoCAD automatically locates the file from its previously stored :
location, renames it with a .DWG file extension, and relocates the &
file in the folder where the last DWG was saved. In this case, you g
should then use SaveAs to rename the file. Z

[

Although the Drawing Recovery Manager is available at any time
by using the DRAWINGRECOVERY command or by selecting it

from the File, Drawing Utilities pull-down menu, the manager has no use until an accidental shutdown
occurs. Anytime after a shutdown you can invoke the command and recover the drawings.

AutoCAD Drawing File Management

AutoCAD drawing files should be stored in folders (directories) used exclusively for that purpose. For
example, you may use Windows Explorer or My Computer to create a new folder called “Drawings” or
“DWG.” This could be a folder in the main C: or D: drive, or could be a subfolder such as

“C:\Documents\ AutoCAD Drawings.”
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You can create folders for different types of drawings or different projects. For example, you may have a
folder named “DWG” with several subfolders for each project, drawing type, or client, such as “COM-
PONENTS” and “ASSEMBLIES,” or “In Progress” and “Completed,” or “TWA,” “Ford,” and “Dupont.”
If you are working in an office or school laboratory, a directory structure most likely already has been
created for you to use.

Safety and organization are important considerations for storage of AutoCAD drawing files. AutoCAD
drawings should be saved to designated folders to prevent accidental deletion of system or other
important files. If you work with AutoCAD long enough or if you work in an office or laboratory,
most likely many drawings are saved on the computer hard drive or network drives. It is imperative
that a logical directory structure be maintained so important drawings can be located easily and saved
safely.

Using Other File Formats

See Chapter 32 for file commands related to importing and exporting images and exchanging files in
other than *.DWG format.

I
CHAPTER EXERCISES

Start AutoCAD. Use the ACAD.DWT template, then select Zoom All from the View pull-down menu. If
the Startup dialog box appears, select Start from Scratch, then use the Imperial default settings. NOTE: The
chapter exercises in this book list file names in UPPERCASE letters for easy recognition. The file names
and directory (folder) names on your system may appear as UPPERCASE, Title Case, or lower case.

1. Create or determine the name of the folder (“working” directory) for opening and saving
AutoCAD files on your computer system

If you are working in an office or laboratory, a folder (directory) has most likely been created for
saving your files. If you have installed AutoCAD yourself and are learning on your home or
office system, you should create a folder for saving AutoCAD drawings. It should have a name
like “C:NACAD\DWG,” “C:\Documents\Dwgs,” or “C:\ Acad\Drawing Files.” (HINT: Use the
SaveAs command. The name of the folder last used for saving files appears at the top of the Save
Drawing As dialog box.)

2. Save and name a drawing file

Draw 2 vertical Lines. Select Save from the File pull-down, from the Standard toolbar, or by
another method. (The Save Drawing As dialog box appears since a name has not yet been
assigned.) Name the drawing “CH2 VERTICAL.”

3. Using Qsave

Draw 2 more vertical Lines. Select Save again from the menu or by any other method except typing.
(Notice that the Qsave command appears at the Command line since the drawing has already been
named.) Draw 2 more vertical Lines (a total of six lines now). Select Save again. Do not Close.

4. Start a New drawing

Invoke New from the File pull-down, the Standard toolbar, or by any other method. If the Startup
dialog box appears, select Start from Scratch, then use the Imperial default settings. Draw 2 hori-
zontal Lines. Use Save. Enter “CH2 HORIZONTAL” as the name for the drawing. Draw 2 more
horizontal Lines, but do not Save. Continue to exercise 5.
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5. Close the current drawing

Use Close to close CH2 HORIZONTAL. Notice that AutoCAD first forces you to answer Yes or
No to Save changes to CH2 HORIZONTAL.DWG? PICK Yes to save the changes.

6. Using SaveAs

The CH2 VERTICAL drawing should now be the current drawing. Draw 2 inclined (angled) Lines
in the CH2 VERTICAL DRAWING. Invoke SaveAs to save the drawing under a new name. Enter

“CH2 INCLINED” as the new name. Notice the current drawing name displayed in the AutoCAD
title bar (at the top of the screen) is reset to the new name. Draw 2 more inclined Lines and Save.

7. Open an AutoCAD sample drawing

Open a drawing named “HOUSE DESIGNER.DWG” usually located in the “C:\Program

Files\ AutoCAD 2010\Sample\DesignCenter” folder. Use the Look in: section of the dialog box to
change drive and folder if necessary. Do not Save the sample drawing after viewing it. Practice
the Open command by looking at other sample drawings in the Sample folder. Finally, Close all
the sample drawings. Be careful not to Save the drawings.

8. Check the SAVETIME setting

At the command prompt, enter SAVETIME. The reported value is the interval (in minutes)
between automatic saves. Your system may be set to 10 (default setting). If you are using your
own system, change the setting to 5.

9. Find and rename a backup file

Close all open drawings. Use the Open command. When the Select File dialog box appears, locate the
folder where your drawing files are saved, then enter “*.BAK” in the File name: edit box ( * is a wildcard
that means “all files”). All of the .BAK files should appear. Search for a backup file that was created the
last time you saved CH2 VERTICAL.DWG, named CH2 VERTICAL.BAK. Right-click on the file
name. Select Rename from the shortcut menu and rename the file “CH2 VERT 2.DWG.” Next, enter
* DWG in the File name: edit box to make all the .DWG files reappear. Highlight CH2 VERT 2.DWG
and the bitmap image should appear in the preview display. You can now Open the file if you wish.
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FIGURE 3-1

AutoCAD OBJECTS

The smallest component of a drawing in AutoCAD is POINT LINE
called an object (sometimes referred to as an entity).

An example of an object is a Line, an Arc, or a Circle

(Fig. 3-1). A rectangle created with the Line command

would contain four objects.

Draw commands create objects. The draw command
names are the same as the object names.

ARC CIRCLE
Simple objects are Point, Line, Arc, and Circle.

Complex objects are shapes such as Polygon, =~ FIGURE 3-2
Rectangle, Ellipse, Polyline, and Spline which

are created with one command (Fig. 3-2).

Even though they appear to have several

segments, they are treated by AutoCAD as

one object.

POLYGON RECTANGLE ELLIPSE

POLYLINE SPLINE

TP [tisnotalways apparent whether a shape is FIGURE 3-3

composed of one or more objects. However,

if you “hover over” an object with the

cursor, an object is “highlighted,” or shown
in a broken line pattern (Fig. 3-3). This - ’
highlighting reveals whether the shape is
composed of one or several objects. ’ = anued

[y
=T

ONE POLYLINE SELECTED

ONE OF FOUR
LINES SELECTED

LOCATING THE DRAW COMMANDS

To invoke Draw commands, any of these three command entry methods can be used depending on your
computer setup.

1. Keyboard Type the command name, command alias, or accelerator keys at the key-
board.

2. Menus Select the command or dialog box from a pull-down or browser menu.

3. Tools (icon buttons) Select the command or dialog box by PICKing a tool (icon button) from a

toolbar, palette, or panel on the ribbon.
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To start a draw command, the Line FIGURE 3-4
command for example, you can —
type LINE or the command alias, L, e IEEEF L
at the keyboard. utoCAD) Classic 2EE EFEETLar :
:} " Tonstruction Line {
. - b, Mukiine !I_'
If you want to select a drawing o > Mo o
i) ine =
command from a menu, choose B o =
. & 1 Rectangle C
from the Draw pull-down menu in & 5
. o A
the AutoCAD Classic workspace o = R e
1 i (@ Damue (@) Centar, Dizen
(Fig. 3-4). A Ol L= “fy £
»-o s"‘“’ Y s eine _L_1
; e &} Tan, Tan, Radius ‘,_.]I
- Paint =
z =
A B oradient, i:
Boundary.
v Regn :

AL A0 (W), Model  ToyoutT [ Lmyoutd | “ '
Coamand: *Canzel®
Command: *Cancelr

Cormand:

Alternately, if you prefer selecting a
tool to activate a draw command,

Ha LutoCAD 2010
PICK its icon button. If you are using Insert Annotste Parametric  View Manage Output  Express Tools
the AutoCAD Classic workspace, select / Flo| B ORI R E 2 EE 88 %59 A -
the command from the Draw toolbar - @ b BEl@ A+ - | unsaved Layer state e L]
(Fig. 3-4). If you are using the 2D @ Conter Ragive .88 (1-]/Q el Mo | Tet ~@
Drafting & Annotation workspace, Dr. : iy - Layers ~ Annotation =
select the command from the ribbon —— @ Center, Diameter
(Fig. 3-5). You can also select draw

commands from the Draw Tool Palette 2-Paint

Q
(not shown). Q 3-Point
3

Tan, Tan, Radius

O Tan, Tan, Tan

COORDINATE ENTRY

All drawing commands prompt you to specify points, or locations, in the drawing. For example, the Line
command prompts you to give the “Specify first point:” and “Specify next point:,” expecting you to
specify locations for the first and second endpoints of the line. After you specify those points, AutoCAD
stores the coordinate values to define the line. A two-dimensional line in AutoCAD is defined and
stored in the database as two sets of X, Y, and Z values (with Z values of 0), one for each endpoint.

Coordinate Formats and Types

There are many ways you can specify coordinates, or tell AutoCAD the location of points, when you
draw or edit objects. You can also use different types and formats for the coordinates that you enter.

Coordinate Formats

1. Cartesian Format 3,7 Specifies an X and Y value.

2. Polar Format 6<45 Specifies a distance and angle, where 6 is the
distance value, the “less than” symbol indicates “angle
of,” and 45 is the angular value in degrees.
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The Cartesian format is useful when AutoCAD prompts you for a point and you know the exact X,Y
coordinates of the desired location. The Polar format is useful when you know the specific length and
angle of a line or other object you are drawing.

Coordinate Types

1. Absolute Coordinates 3,7 or 6<45 Values are relative to 0,0 (the origin).

2. Relative Coordinates @3,7 or @6<45 Values are relative to the “last point,” where the “@” (at)
symbol is interpreted by AutoCAD as the last point
specified.

Absolute coordinates are typically used to specify the “first point” of a line or other object since you are
concerned with the location of the point with respect to the origin (0,0) in the drawing. Relative coordi-
nates are typically used for the “next point” of a line or other object since the location of the next point is
generally given relative to the first point specified. For example, the “next point” might be given as
“@6<45”, meaning “relative to the last point, 6 units at an angle of 45 degrees.”

Typical Combinations

Although you can use either coordinate type in either format, the typical combinations are:

Absolute Cartesian coordinates (such as 3,7 for the “first point”).
Relative Polar coordinates (such as @6<45 for the “next point”).
Relative Cartesian coordinates (such as @3,7 for the “next point”).

Even though you can specify coordinates in any type or format using any of the following three
methods, AutoCAD stores the data in the drawing file in absolute Cartesian coordinate format.

Three Methods of Coordinate Input

While drawing or editing lines, circles, and other objects, you have the choice to use the following three
methods to tell AutoCAD the location of points. Even though you may be simply picking points on the
screen, technically you are entering coordinates.

1. Mouse Input PICK (press the left mouse button to specify a point on the screen).
2. Dynamic Input When DYN is on, you can key values into the edit boxes near the cursor

and press Tab to change boxes.
3. Command Line Input You can key values in any format at the Command prompt.

FIGURE 3-6

Mouse Input

Use mouse input to specify coordinates by simply
moving the cursor and pressing the left mouse
button to pick points. You can use the mouse to
input points at any time regardless of the Status Bar
settings; however, you should always use a drawing
aid with mouse input, such as SNAP and GRID or
OSNAP. With SNAP and GRID on, you can watch
the coordinate display in the lower-left corner of the
screen to locate points (see Fig. 3-6).

Al 4 W]y, Model [ Layout! f Layou /
" Conmand :
Command: _linc Specify first point:

Specify next point or [Undo]:

snar [arip [orTHo [PoLar osnar [oTRack]pucs [ow
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For example, to draw a Line from 1,1 to 4,5, first turn on SNAP and GRID. Then invoke the Line
command and at the “Specify first point:” prompt, watch the coordinate display while moving the
cursor to location 1,1, then press the left mouse button to “pick” that point. Finally, at the “Specify next
point:” prompt, locate position 4,5 and pick (see Fig. 3-6).

Dynamic Input

Turn on Dynamic Input by depressing the DYN
button on the Status Bar. You can then enter exact
values into the edit boxes that appear in the
drawing area instead of pressing the left mouse
button. Press the Tab key to change edit boxes for
input, then press Enter to complete the entries.
After pressing Enter, the values appear on the
Command line. By default, Dynamic Input is in an

absolute Cartesian format for the “first point” and a
relative polar format when entering the “next

oint” (see Fig. 3-7). With Dynamic Input, you do
not use the “@” (at) symbol to specify relative coor-
dinates. You can change Dynamic Input to
Cartesian or relative format if desired. The prompt
line near the cursor (for example “Specify next
point or”) can also be turned off (see “Dynamic
Input Settings”).

FIGURE 3-7

Spacw‘fy next pointor  (E|

4[4[k TP\ Model { Layout] { Layoat2 [
Command:
Command: _lins Specify first point:

Specify next point or [Undo]:
snar [GRID [oRTHO [PoLaR [osnar joTRack[DLcs o i

For example, using Dynamic Input to draw a Line starting at 1,1 and having a length of 5 units and an
angle of 53 degrees, first invoke the Line command. Then, at the “Specify first point:” prompt, key “1”
into the first edit box, press Tab, then key “1” into the second edit box, then Enter. Finally, at the “Specify
next point:” prompt, key “5” into the first edit box, press Tab, then key “53” into the second edit box,
then Enter. For some applications you may prefer instead to key a value into only one edit box, press
Enter, and specify the other value (length or angle) using mouse input. See also “Direct Distance Entry

and Angle Override.”

Command Line Input

You can enter coordinate values in any type or
format at the Command line. If you enter relative
coordinates, you must key in the “@” (at) symbol
before Cartesian or polar values to make them rela-
tive (see Fig. 3-8). The location of the cursor on the
screen has no effect on entering coordinates during
Command line input. See also “Direct Distance
Entry and Angle Override.”

NOTE: To use Command line input, DYN can be on

or off. If DYN is off, values are entered directly at
the Command line. However, if DYN is on, the
values entered appear in the Dynamic Input edit
boxes but do not actually appear on the Command
line until after pressing Enter.

FIGURE 3-8

14 4[» v\ Model  Layoutl § Layout2
Command:
Compand: _line Specify first point: 1,1

Specify next point or [Undo]: B3<50
snap [GRD [oRTHO [PoLa [osnap [oTRACk [Ducs [Dvn ]
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PRACTICE USING THE THREE COORDINATE INPUT METHODS

Because AutoCAD provides three methods to specify coordinates and multiple formats for coordinates,
it allows you to be very efficient in your specific application drawing; however, it will take some practice
to understand the input methods and formats. After completing these practice exercises, you will have a
basic understanding of the methods. Later you will develop a preference for which input methods and
which formats are most appropriate for your applications.

For these exercises, begin a new drawing. Do this by selecting the New command from the File pull-
down menu. If the Select Template dialog box appears, select the ACAD.DWT template, then select Zoom
All from the View pull-down menu. If the Create New Drawing dialog box appears, select Start from
Scratch, choose Imperial as the default setting, and click the OK button. The Line command and the Circle
command can be activated by any one of the methods shown in the command tables below.

Line

Command
Menus (Type) Ribbon
Draw Home
Line Line L - Draw
Circle Command

(Type)

Draw Home
Circle > Circle C Draw

Using Mouse Input to Draw Lines and Circles

You can use the mouse to pick points at any time, no matter if DYN or any other drawing aids appearing on
the Status Bar are on or off. However, for clarity it is best to use the settings given below for this exercise.
Status Bar settings (bottom of

AutoCAD screen) to begin this exer- e TP T e “O%
cise: SNAP, GRID, and MODEL I.*"““ e "l"_‘;' e

2

£ Brlaer -[||— &
should be on (the button appears % 'J
highlighted). All other settings e I

(ORTHO, POLAR, OSNAP, 5
OTRACK, DUCS, DYN, and LWT c
should be off (buttons appear dark)
(see Fig. 3-9). Also ensure Grid Snap
is on, not Polar Snap, by right-click-
ing on the word SNAP and selecting
Grid Snap on. Remember that
AutoCAD stores coordinate values
to an accuracy of 14 places, so it is
important to use SNAP and GRID or

some other appropriate drawing aid

with mouse input to assist you in
picking exact points.

Cr e 8

T

RN
I S
| EEEE

[orrrck]pucs v [ou e Imooe B e [ Bl 7 12 [l Emaca Gone TR0

In the following 4 exercises you will draw three Lines and one Circle in specific locations as shown in
Figure 3-9. Begin by following the steps on the next page to construct the first horizontal Line.
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Steps Command Prompt Perform Action ‘ Comments
1. Command: select or type Line use any method
2. LINE Specify first point: | PICK location 1,1 watch coordinate display,
lower left
3. Specify next point PICK location 3,1 watch coordinate display
or [Undo]:
4. Specify next point press ENTER completes command
or [Undo]:

Check your work with the first Line as shown in Figure 3-9. Then proceed to construct the other two
Lines and the Circle.

2. Draw a vertical Line of 2 units length starting at 4,1.

Steps Command Prompt Perform Action Comments
1. Command: select or type Line use any method
2. LINE Specify first point: | PICK location 4,1 watch coordinate display,
lower left
3. Specify next point PICK location 4,3 watch coordinate display
or [Undo]:
4. Specify next point press ENTER completes command
or [Undo]:

3. Draw a diagonal Line starting at 5,1.

Steps Command Prompt Perform Action
1. Command: select or type Line use any method
2. LINE Specify first point: | PICK location 5,1 watch coordinate display,
lower left
3. Specify next point PICK location 7,3 watch coordinate display
or [Undo]:
4. Specify next point press ENTER completes command
or [Undo]:
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4. Draw a Circle of 1 unit radius with the center at 9,2.

Steps Command Prompt Perform Action ‘ Comments

1. Command: select or type Circle use any method

2. CIRCLE Specify center | PICK location 9,2 watch coordinate display

point...

3. Specify radius of circle... | PICK location 10,2 press F6 to change coordinate
display to Cartesian
coordinates if necessary;
completes command

Check your work with the objects shown in Figure 3-9. Remember that when you use mouse input you
should use SNAP and GRID, OSNAP, or other appropriate drawing aids to ensure you pick exact points.

Using Dynamic Input to Draw Lines and Circles

Turn on Dynamic Input by selecting the DYN button on the Status Bar (bottom of AutoCAD screen). For
this exercise, DYN and MODEL should be on and all other settings (SNAP, GRID, ORTHO, POLAR,
OSNAP, OTRACK, DUCS, and LWT) should be off.

Using the default setting for Dynamic Input, the “first point” specified is absolute Cartesian format and
the “next point:” is relative polar format.

In the following 4 exercises you  FIGURE 3-10
will draw another set of three
Lines and one Circle located
directly above the previous set
as shown in Figure 3-10.
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Steps Command Prompt Perform Action ‘ Comments
1. Command: select or type Line use any method
2. LINE Specify first point: | Enter 1 into first edit box, this is the X value for
then press Tab Cartesian format
3. Enter 4 into second edit box, | this is the Y value;
the press Enter establishes first endpoint
4. Specify next point Enter 2 into first edit box, this is distance value for
or [Undo]: then press Tab relative polar format
5. Enter 0 into second edit box, | this is angular value;
then press Enter establishes second endpoint
6. Specify next point press Enter completes command
or [Undo]:

6. Draw a vertical Line of 2 units length starting at 4,4.

Steps Command Prompt Perform Action ‘ Comments
1. Command: select or type Line use any method
2. LINE Specify first point: | Enter 4 into first edit box, this is the X value for
then press Tab Cartesian format
3. Enter 4 into second edit box, | thisis the Y value;
the press Enter establishes first endpoint
4. Specify next point Enter 2 into first edit box, this is distance value for
or [Undo]: then press Tab relative polar format
5. Enter 90 into second edit box,| this is angular value;
then press Enter establishes second endpoint
6. Specify next point press Enter completes command
or [Undo]:

7. Draw a diagonal Line of 2.8284 units length starting at 5,4.

Steps Command Prompt Perform Action Comments

1. Command: select or type Line use any method

2. LINE Specify first point: | Enter 5 into first edit box, this is the X value for
then press Tab Cartesian format

3. Enter 4 into second edit box, | thisis the Y value;
the press Enter establishes first endpoint

4. Specify next point Enter 2.8284 into first edit this is distance value for

or [Undo]: box, then press Tab relative polar format

(continued)
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Steps Command Prompt Perform Action Comments
5. Enter 45 into second edit box,| this is angular value;
then press Enter establishes second endpoint
6. Specify next point press Enter completes command
or [Undo]:

See Figure 3-10 for an illustration of this exercise.

8. Draw a Circle of 1 unit radius with the center at 9,5.

Steps Command Prompt Perform Action ‘ Comments
1. Command: select or type Circle use any method
2. CIRCLE Specify first Enter 9 into first edit box, this is the X value for
point... then press Tab Cartesian format

3. Enter 5 into second edit box, | this is the Y value;
then press Enter establishes circle center

4. Specify radius of circle... | Enter 1 into edit box, this is distance value;
then press Enter completes command

Using Command Line Input to Draw Lines and Circles

You can use Command line input when DYN is on or off; however, for clarity in this exercise it is best to
toggle DYN off. Although the settings for the other drawing aids do not affect Command line input, in
this exercise it is best to set only MODEL on and all other settings should be off (Fig. 3-11).

With Command line input you

can key in coordinates at the
Command line in any type or
format. When using relative
format, you must key in the
“@” (at) symbol.

FIGURE 3-11
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9. Draw a horizontal Line of 2 units length starting at 1,7. Use absolute Cartesian coordinates.

‘ Comments

Steps Command Prompt Perform Action
1. Command: select or type Line use any method
2. LINE Specify first point: | type 1,7 and press Enter establishes first endpoint
3. Specify next point type 3,7 and press Enter establishes second endpoint
or [Undo]:
4. Specify next point press Enter completes command
or [Undo]:

10. Draw a vertical Line of 2 units length. Use relative Cartesian coordinates.

‘ Comments

Steps Command Prompt Perform Action
1 Command: select or type Line use any method
2. LINE Specify first point: | type @1,0 and press Enter @ means “last point”
3. Specify next point type @0,2 and press Enter establishes second endpoint
or [Undo]:
4. Specify next point press Enter completes command
or [Undo]:

11. Draw a diagonal Line of 2.8284 units length. Use absolute Cartesian and relative polar coordinates.

Steps Command Prompt Perform Action Comments
1. Command: select or type Line use any method
2. LINE Specify first point: | type 5,7 and press Enter establishes first endpoint
3. Specify next point type @2.8284<45 and < means “angle of”;
or [Undo]: press Enter establishes second endpoint
4. Specify next point press Enter completes command
or [Undo]:

12. Draw a Circle of 1 unit radius with the center at 9,8. Use absolute Cartesian coordinates.

Steps Command Prompt Perform Action Comments
1. Command: select or type Circle use any method
2. CIRCLE Specify type 9,8 establishes center
center point...
3. Specify radius of circle... | type 1
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Direct Distance Eniry and Angle Override

When prompted for a “next point,” instead of using relative polar values preceded by the “@” (at)
symbol to specify a distance and an angle, you can key in a distance-only value (called Direct Distance
Entry) or key in an angle-only value (Angle Override). With these features, you can key in one value
(either distance or angle) and specify the other value using mouse input. This capability represents an
older, less graphic version of Dynamic Input. Both Direct Distance Entry and Angle Override can be
used with Command Line Input and with Dynamic Input.

Direct Distance Entry

Direct Distance Entry allows you to directly key in a distance value. Use Direct Distance Entry in
response to the “next point:” prompt. With Direct Distance Entry, you point the mouse so the “rubber-
band” line indicates the angle of the desired line, then simply key in the desired distance value (length)
at the Command line in response to the “next point:” prompt. For example, if you wanted to draw a
horizontal line of 7.5 units, you would first turn on POLAR, point the cursor in a horizontal direction,
key in “7.5,” and press Enter. Direct Distance Entry can be used with DYN on or off.

Direct Distance Entry is best used in conjunction with Polar Tracking (turn on POLAR on the Status Bar).
Polar Tracking assists you in creating a “rubberband” line that is horizontal, vertical, or at a regular
angular increment you specify such as 30 or 45 degrees. Indicating the angle of the line with the mouse
without using POLAR or ORTHO will not likely result in a precise angle. See “Polar Tracking and Polar

Snap.”

Angle Override

If you want to specify that a line is drawn at a specific angle, but specify the line length using mouse
input, use Angle Override. At the “next point” prompt, key in the “<” (less than) symbol and an angular
value, such as “<30”, then press Enter. AutoCAD responds with “Angle Override: 30.” The rubberband
line is then constrained to 30 degrees but allows you to pick a point to specify the length. Angle
Override can be used with Command Line Input and with Dynamic Input.

Dynamic Input Settings

The default setting for Dynamic Input is
absolute Cartesian coordinate input for
the “first point” and relative polar coor-
dinates for the “second point.” To
change these settings, right-click on the
word DYN on the Status Bar and select
Settings.... This action produces the
Dynamic Input tab of the Drafting Settings
dialog box (Fig. 3-12). You can also select
Drafting Settings from the Tools pull-
down menu or type the command alias
DS to produce this dialog box.

The Pointer Input section allows you to
change settings for the type and format
of coordinates that are used during
Dynamic Input. The Dimension Input
section controls the appearance of the
dimension lines that are shown around
the edit boxes during the “next point”
specification.

FIGURE 3-12

| Drafting Settings

=55

| Enable Pointer Input
Pointer Input

[ynamic Prompts
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Snap and Grid | Polar Tracking | Object Snap | Dynamic Input | Quick Properties

Settings... [

+ | Enable Dimension Input where possible

Dimension Input

Settings...

| Show command prompting and
command input near the crosshairs

) In @ dynamic prompt, press the
% Down Amow key to access
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Drafting Tooltip Appearance... |
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Select Settings... in the Pointer Input section to produce the Polar FIGURE 3-13

Input Settings dialog box (Fig. 3-13). Note that Polar format and N
Relative coordinates are the default settings for the “next point” | Pointer Input Settings i)
specification. You cannot change the format for the “first point” Format

specification, which is always absolute Cartesian format. For second or next ponts, defaut to:

@) Polar format

Cartesian format

@) Relative coordinates

Absolute coordinates

Visibility
Show coordinate tooltips:
As soon as I type coordinate data
'@ When a command asks for a peint

Always - even when not in command

OK ] | Cancel ‘ ‘ Help

POLAR TRACKING AND POLAR SNAP

Remember that all draw commands prompt you to specify locations, or coordinates, in the drawing. You
can indicate these coordinates interactively (using the cursor), entering values (at the keyboard), or using
a combination of both. Features in AutoCAD that provide an easy method for specifying coordinate
locations interactively are Polar Tracking and Polar Snap. Another feature, Object Snap Tracking, is dis-
cussed in Chapter 7. These features help you draw objects at specific angles and in specific relationships
to other objects.

Polar Tracking (POLAR) helps the rubberband line snap to angular increments such as 45, 30, or 15
degrees. Polar Snap can be used in conjunction to make the rubberband line snap to incremental lengths
such as .5 or 1.0. You can toggle these features on and off with the SNAP and POLAR buttons on the
Status Bar or by toggling F9 and F10, respectively. First, you should specify the settings in the Drafting
Settings dialog box.

Technically, Polar Tracking and Polar Snap would be considered a variation of the Mouse Input method

since the settings are determined and specified beforehand, then points on the screen are PICKed using
the cursor.

To practice with Polar Tracking and Polar Snap, you should turn DYN, OSNAP, and OTRACK off. Since
some of these features generate alignment vectors, it can be difficult to determine which of the features is
operating when they are all on.

Polar Tracking FIGURE 3-14

Polar Tracking (POLAR) simplifies drawing Lines or performing other 'I'I P
operations such as Move or Copy at specific angle increments. For

example, you can specify an increment angle of 30 degrees. Then when

Polar Tracking is on, the rubberband line “snaps” to 30-degree increments

when the cursor is in close proximity (within the Aperture box) to a speci-

fied angle. A dotted “tracking” line is displayed and a “tracking tip”

appears at the cursor giving the current distance and angle (Fig. 3-14). In

this case, it is simple to draw lines at 0, 30, 60, 90, or 120-degree angles and

SO on.
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Figure 3-15 displays possible positions for Polar
Tracking when a 30-degree angle is specified.
Available angle options are 90, 45, 30, 22.5, 18, 15,
10, and 5 degrees, or you can specify any user-
defined angle. This is a tremendous aid for
drawing lines at typical angles.

V You can access the settings using the Polar

Tracking tab of the Drafting Settings dialog box

(Fig. 3-16). Invoke the dialog box by the follow-
ing methods:

1. Enter Dsettings or DS at the Command line,
then select the Polar Tracking tab.

2. Right-click on the word POLAR on the
Status Bar, then choose Settings... from the
menu.

3. Select Drafting Settings from the Tools pull-
down menu, then select the Polar Tracking
tab.

FIGURE 3-15

FIGURE 3-16

E] Drafting Settings

Snap and Grid | Polar Tracking |0bject Snap I Dynamic Input | Quick Propertie5|

Polar Tracking On (F10)
Polar Angle Settings

Increment angle:

Object Snap Tracking Settings
(@ Track orthogonally onty

() Track using all polar angle settings

Polar Angle measurement
(@ Absolute

() Relative to last segment

L

ok [ Cancel |[ Hel

In this dialog box, you can select the Increment Angle from the drop-down list (as shown) or specify
Additional Angles. Use the New button to create user-defined angles. Highlighting a user-defined angle
and selecting the Delete button removes the angle from the list.

The Object Snap Tracking Settings are used only with Object Snap (discussed in Chapter 7). When the
Polar Angle Measurement is set to Absolute, the angle reported on the “tracking tip” is an absolute angle

(relative to angle O of the current coordinate system).
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Polar Tracking with FIGURE 3-17 TIP
Direct Distance Eniry

With normal Polar Tracking (Polar Snap is off), the
line “snaps” to the set angles but can be drawn to
any length (distance). This option is particularly
useful in conjunction with Direct Distance Entry
since you specify the angular increment in the
Polar Tracking tab of the Drafting Settings dialog
box, but indicate the distance by entering values at
the Command line. In other words, when drawing
a Line, move the cursor so it “snaps” to the desired
angle, then enter the desired distance at the key-
board (Fig. 3-17). See previous discussion, “Direct
Distance Entry and Angle Override.”

Polar Tracking Override

When Polar Tracking is on, you can override the previously specified angle increment and draw to TIP
another specific angle. The new angle is valid only for one point specification. To enter a polar override

angle, enter the left angle bracket (<) and an angle value whenever a command asks you to specify a

point. The following command prompt sequence shows a 12-degree override entered during a Line

command.

Command: line

Specify first point: PICK

Specify next point or [Undo]: <12
Angle Override: 12

Specify next point or [Undo]: PICK

Polar Tracking Override can be used with Command Line Input or Dynamic Input.

Polar Snap FIGURE 3-18

Polar Tracking makes the rubberband line “snap”
to angular increments, whereas Polar Snap makes
the rubberband line “snap” to distance increments
that you specify. For example, setting the distance
increment to 2 allows you to draw lines at intervals
of 2, 4, 6,8, and so on. Therefore, Polar Tracking
with Polar Snap allows you to draw at specific
angular and distance increments (Fig. 3-18).

Using Polar Tracking with Polar Snap off, as
described in the previous section, allows you to
draw at specified angles but not at any specific
distance intervals.
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Only one type of Snap, Polar Snap, or Grid Snap, can
be used at any one time. Toggle either Polar Snap or

Grid Snap on by setting the radio button in the Snap
and Grid tab of the Drafting Settings dialog box (Fig.
3-19, lower left). Alternately, right-click on the word
SNAP at the Status Bar and select either Polar Snap On
or Grid Snap On from the shortcut menu (see Fig. 3-20).
Set the Polar Snap distance increment in the Polar
Distance edit box (Fig. 3-19, left-center).

To utilize Polar Snap, both SNAP (F9) and POLAR
(F10) must be turned on, Polar Snap must be on, and a
Polar Distance value must be specified in the Drafting
Settings dialog box. As a check, settings should be as
shown in Figure 3-20 (SNAP and POLAR are on), with
the addition of some Polar Distance setting in the
dialog box. SNAP turns on or off whichever of the two

snap types is active, Grid Snap or Polar Snap. For example,
if Polar Snap is the active snap type, toggling F9 turns only

Polar Snap off and on.

DRAWING LINES USING
POLAR TRACKING

FIGURE 3-19

r
) Drafting Settings

Sniap and Grid | Polar Tracking | Obisct Snap | Dynamic Input | Quick Propsriies |

[Cgn ClGid On (77
Srap spacing Grd spacing
5000 Giid X spacing. 0.5000
5000 Gnd ¥ spacing: 05000
[#] Egual Kand Y spacing Major line every 5
Palar spacing Grid behavior
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epacing

[ Display gric beyond Limis
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Cancel | |

FIGURE 3-20

PolarSnap On
Grid Snap On
Off

Use Icons

Settings...

Display 4

| S4P | GRID [ORTHO [POLAR [OSNAP [0TRACK DUCS

For these exercises you will use combinations of Polar Tracking with Polar Snap, Grid Snap, and

Dynamic Input. Also, Object Snap and Object Snap Tracking should be turned off. Turn off Object Snap

and Object Snap Tracking by toggling the OSNAP and OTRACK buttons on the Status Bar or using F3

and F11 to do so.

Using Polar Tracking

FIGURE 3-21

and Grid Snap

Draw the shape in Figure 3-21
using Polar Tracking in conjunction
with Grid Snap. Follow the steps

. )\h —4.0000 ———=]
1,4142,

below.

1. Begin a New drawing. Use the
ACAD.DWT template, then
select Zoom All from the View

,41,32,\

pull-down menu. If the Startup 4.00Q0

dialog box appears, select Start .

from Scratch and the Imperial 000

default settings. l .
(2.2)
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Toggle on Grid Snap (rather than Polar Snap) by right-clicking on the word SNAP on the Status
Bar, then selecting Grid Snap On from the menu.

Turn on Polar Tracking and make the appropriate settings. Do this
by right-clicking on the word POLAR on the Status Bar (Fig. 3-22).
Set the Increment Angle to 45.

FIGURE 3-22

225
18
15
10

3

Enabled

Use Icons

Settings...
Display

3

) [POLAROSNAPTOTRACK[DUCS

Make these other settings by single-clicking the words on the Status Bar or using the Function
keys. The Status Bar indicates the on/off status of these drawing aids such that a highlighted

button means on and a dark button means off. The command prompt also indicates the on or off
status when they are changed.

SNAP (F9) is on
GRID (F7) is on
ORTHO (F8) is off
POLAR (F10) is on

Use the Line command.
Starting at location 2.000,
2.000, 0.000 (watch the
COORDS display), begin
drawing the shape shown
in Figure 3-21. The track-
ing tip should indicate the
current length and angle
of the lines as you draw
(Fig. 3-23).

Complete the shape.
Compare your drawing to
that in Figure 3-21. Use
Save and name the
drawing PTRACK-
GRIDSNAP. Close the
drawing.

OSNAP (F3) is off
OTRACK (F11) is off
DUCS (F6) is off
DYN (F12) is off

FIGURE 3-23
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Using Polar Tracking
and Dynamic Input

Draw the shape in Figure 3-24. Since the
lines are at regular angles but irregular
lengths, use Polar Tracking in conjunc-
tion with Dynamic Input. Follow the
steps below.

1. Begin a New drawing. Use the
ACAD.DWT template, then select
Zoom All from the View pull-down
menu. If the Startup dialog box
appears, select Start from Scratch
and the Imperial default settings.

2. Toggle off SNAP on the Status Bar.
No Snap type is used since distances
will be entered at the keyboard.

FIGURE 3-24

>

2.3000
(ALL SIDES)

3. Turn on Polar Tracking and make the appropriate settings. Do this by right-clicking on the word
POLAR on the Status Bar. Ensure the Increment Angle is set to 30, and Polar Tracking is On.

4. Ensure these other settings are correct by clicking the words on the Status Bar or using the

Function keys.

SNAP (F9) is off
GRID (F7) is off
ORTHO (F8) is off
POLAR (F10) is on

5. Use the Line command.
Starting at location 2.000,
2.000, 0.000 (enter absolute
coordinates of 2,2), begin
drawing the shape shown in
Figure 3-24. Use Polar
Tracking by moving the mouse
in the desired direction (Fig.
3-25). When the angle edit box
indicates the correct angle for
each line, enter the distance for
each line (2.3) into the distance
edit box and press Enter.

6. Complete the shape. Compare
your drawing to that in Figure
3-24. Use Save and name the
drawing PTRACK-DYN.
Close the drawing and Exit
AutoCAD.

OSNAP (F3) is off
OTRACK (F11) is off
DUCS (Fé6) is off
DYN (F12) is on

FIGURE 3-25
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Snap, and Dynamic Input

Draw the shape in Figure 3-26. Since
the lines are regular interval lengths,
use Polar Tracking in conjunction with
Polar Snap. Follow the steps below.

1. Begin a New drawing. Use the
ACAD.DWT template, then select
Zoom All from the View pull-down
menu. If the Startup dialog box
appears, select Start from Scratch
and the Imperial default settings.

Lt

2. Toggle on Polar Snap (rather than (A'LZL' O‘BON‘OES‘) :
Grid Snap) by right-clicking on the Uy
word SNAP on the Status Bar, then G '
selecting Polar Snap On from the S
menu.
3. Make the appropriate Polar Snap settings. Do this by FIGURE 3-27
right-clicking on the word SNAP on the Status Bar and — —

selecting Settings from the menu. In the Snap and Grid
tab of the Drafting Settings dialog box that appears, set the
Polar Distance to 1.0000 (see Fig. 3-27). Next, access the
Polar Tracking tab and ensure the Increment Angle is set to
45. Select the OK button.

4. Ensure these other settings are correct by clicking the
words on the Status Bar or using the Function keys.

SNAP (F9) is on OSNAP (F3) is off
GRID (F7) is on OTRACK (F11) is off
ORTHO (F8) is off DUCS (F6) is off
POLAR (F10) is on DYN (F12) is on

Snon ond Gd | Folar Tracking | Object Snap | Dynamic Input | Quick Propertes
[ 5nap 0n F3) ] G On 1F7)

Srap pacng Gnid apacing
: Ciid ¥ spacing: 0.5000
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5. Use the Line command. Starting ~ FIGURE 3-28
at location 3.000, 1.000, 0.000
(enter absolute coordinates of
3,1), begin drawing the shape

shown in Figure 3-26. The edit
boxes should indicate the
current length and angle of the
lines as you draw (Fig. 3-28).

6. Complete the shape. Compare
your drawing to that in
Figure 3-26. Use Save and name
the drawing PTRACK-
POLARSNAP. Close the
drawing. ¥

olars 2020 < 45

e
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Start a New Drawing FIGURE 3-29

Start a New drawing. Use the
ACAD.DWT template, then select
Zoom All from the View pull-
down menu. If the Startup dialog
box appears, select Start from
Scratch and the Imperial default
settings. Next, use the Save
command and save the drawing as

Remember to Save
often as you complete the follow-
ing exercises. The completed exer-
cise should look like Figure 3-29.

Use Mouse Input

Draw a square with sides of 2 unit
length. Locate the lower-left

corner of the square at 2,2. Use the
Line command with mouse input.
(HINT: Turn on SNAP, GRID, and POLAR.)

Use Dynamic Input

Draw another square with 2 unit sides using the Line command. Turn on DYN. Enter the correct
values into the edit boxes.

Use Command Line Input

Draw a third square (with 2 unit sides) using the Line command. Turn off DYN. Enter coordi-
nates in any format at the Command line.

Use Direct Distance Entry

Draw a fourth square (with 2 unit sides) beginning at the lower-left corner of 2,5. Ensure that
DYN is off. Complete the square drawing Lines using direct distance coordinate entry. Don't
forget to turn on ORTHO or POLAR.

Use Dynamic Input and Polar Tracking

Draw an equilateral triangle with sides of 2 units. Turn on POLAR and DYN. Make the appro-
priate angular increment settings in Drafting Settings dialog box. Begin by locating the lower-left
corner at 5,5. (HINT: An equilateral triangle has interior angles of 60 degrees.)

Use Mouse Input

Turn on SNAP and GRID. Use mouse input to draw a Circle with a 1 unit radius. Locate the
center at 9,6.

Use any method

Draw another Circle with a 2 unit diameter. Using any method, locate the center 3 units below
the previous Circle.
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Use Save. Compare your results with Figure 3-29. When you are finished, Close the drawing.

In the next series of steps, you will
create the Stamped Plate shown in
Figure 3-30. Begin a New
drawing. Use the ACAD.DWT
template, then select Zoom All
from the View pull-down menu.

If the Startup dialog box appears,
select Start from Scratch and the
Imperial default settings. Next,
use the Save command and assign

the name LMEEIREH Remember
to Save often as you work.

First, you will create the equilateral
triangle as shown in Figure 3-31.
All sides are equal and all angles
are equal. To create the shape
easily, you should use Polar
Tracking with Dynamic Input.
Access the Polar Tracking tab of
the Drafting Settings dialog box
and set the Increment Angle to 30.
(HINT: Right-click on the word
POLAR and select 30 from the
shortcut menu.) On the Status
Bar, make sure POLAR and DYN
are on, but not SNAP, ORTHO,
OSNAP, OTRACK or DUCS.
GRID is optional.

Use the Line command to create the equilateral triangle. Start at position 3,3 by entering absolute
coordinates. All sides should be 2.5 units, so enter the distance values at the keyboard as you posi-
tion the mouse in the desired direction for each line. The drawing at this point should look like that
in Figure 3-31 (not including the notation). Save the drawing but do not Close it.

®

FIGURE 3-30
FIGURE 3-31
A N
-ALL SIDES-
(3.3)
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13. Next, you should create the outside ~ FIGURE 3-32

shape (Fig. 3-32). Since the dimen-

sions are all at even unit intervals,
use Grid Snap to create the rectan-
gle. (HINT: Right-click on the
word SNAP and select Grid Snap
On.) At the Status Bar, make sure
that SNAP and POLAR are on.

Use the Line command to create the
rectangular shape starting at point
2,2 (enter absolute coordinates).

5.0000

L2

60000 ————]

14. The two inside shapes are most FIGURE 3-33

easily created using Polar
Tracking in combination with
Polar Snap. Access the Grid and
Snap tab of the Drafting Settings
dialog box. (HINT: Right-click on
the word SNAP and select
Settings.) Set the Snap Type to
Polar Snap and set the Polar
Distance to .5. At the Status Bar,
make sure that SNAP, POLAR,
and DYN are on. Next, use the .
Line command and create the two Coee : C
shapes as shown in Figure 3-33. &5
Specify the starting positions for
each shape (5.93,3.25 and
6.80,3.75) by entering absolute
coordinates. Each rectangular

5.75).

93,3.25

shape is .5 units wide.

15. When you are finished, Save the drawing and Exit AutoCAD.
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MODIFY COMMAND CONCEPTS

Draw commands create objects. Modify commands change existing objects or use existing objects to
create new ones. Examples are Copy an existing Circle, Move a Line, or Erase a Circle.

Since all of the Modify commands use or modify existing objects, you must first select the objects that
you want to act on. The process of selecting the objects you want to use is called building a selection set.
For example, if you want to Copy, Erase, or Move several objects in the drawing, you must first select the

set of objects that you want to act on.

Remember that any of these three command entry methods (depending on your setup) can be used to

invoke Modify commands.

1. Keyboard Type the command name or command alias at the keyboard.
2. Pull-down menus Select from the Modify pull-down menu.
3. Tools (icon buttons) Select from the Modify or Modify II toolbar, Modify tool palette, or Modify

panel on the Ribbon.

All of the Modify commands will be discussed in detail later, but for now we will focus on how to build

selection sets.

Two Circles and five Lines, as shown in Figure 4-1, will
be used to illustrate the selection process in this chapter.
In Figure 4-1, no objects are selected.

SELECTION SETS

Selection Preview

When you pass the crosshairs or pickbox over an object
such as a Line or Circle, the object becomes thick and
dashed (broken) as shown by the vertical Line in Figure
4-2. This feature, called selection preview, or sometimes
“rollover highlighting,” assists you by indicating the
objects you are about to select before you actually PICK
them. Selection preview may occur both during a
modify command at the “Select objects:” prompt (when
only the pickbox appears) and also when no commands
are in use (when the “crosshairs” appear). This feature,
turned on with the default settings, can be turned off or
changed if desired.

Highlighting

After you PICK an object using the pickbox or any of the
methods explained next, the objects become “high-
lighted,” or displayed in a dashed linetype, as shown by
the large Circle in Figure 4-2. Highlighted (selected)
objects become part of the selection set.

FIGURE 4-1

O

FIGURE 4-2
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Verb/Noun Selection

There are two times you can select objects. You can select objects before using a command, called
Noun/ Verb (object/command) order or you can select objects during a Modify command when the
“Select objects:” prompt appears, called Verb/Noun (command/object) order. It is recommended that
you begin learning the selection options by using the Modify command first (command/object), then
select objects during the “Select objects:” prompt. (See “Noun/Verb Syntax” for more information.)

Grips

When you select objects before using a command (Noun/ Verb selection), blue squares called Grips may
appear on the selected objects. Grips offer advanced editing features that are discussed in Chapter 19.
When you begin AutoCAD, Grips are most likely turned on by default. It is recommended to turn off
Grips until you learn the basic selection options and Modify commands. Turn Grips off by typing in
Grips at the Command line and changing the setting to 0 (zero).

Selection

No matter which of the five methods you use to invoke a Modify command, you must specify a selection
set during the command operation. For example, examine the command syntax that would appear at
the Command line when the Erase command is used.

Command: erase
Select objects:

The “Select objects:” prompt is your cue to use any of several methods to PICK the objects to erase. Asa
matter of fact, most Modify commands begin with the same “Select objects:” prompt (unless you
selected immediately before invoking the command). When the “Select objects:” prompt appears, the
“crosshairs” disappear and only a small, square pickbox appears at the cursor.

Use the pickbox to select one object at a time. Once an object is selected, it becomes highlighted. The
Command line also verifies the selection by responding with “1 found.” You can select as many addi-
tional objects as you want, and you can use many selection methods as described on the next few pages.
Therefore, object selection is a cumulative process in that selected objects remain highlighted while you
pick additional objects. AutoCAD continually responds with the “Select objects:” prompt, so press Enter
to indicate when you are finished selecting objects and are ready to proceed with the command.

Selection Set Options

The pickbox is the default option, which can automatically be changed to a window or crossing window
by PICKing in an open area (PICKing no objects). Since the pickbox, window, and crossing window
(sometimes known as the AUto option) are the default selection methods, no action is needed on your
part to activate these methods. The other methods can be invoked by typing the capitalized letters
shown in the option names following.

All the possible selection set options are listed if you enter a “?” (question mark symbol) at the “Select TIP
objects:” prompt.

Command: move

Select objects: ?

*Invalid selection™

Expects a point or

Window/Last/Crossing/BOX/ALL/Fence/WPolygon/CPolygon/Add/Remove/Multiple/Previous/
Undo/AUto/Single/SUboject/Object

Select objects:

Use any option by typing the indicated uppercase letters and pressing Enter.
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pickbox

This default option is used for selecting one object at a
time. Locate the pickbox so that an object crosses through
it and PICK (Fig. 4-3). You do not have to type or select
anything to use this option.

window (AUfo option)

Only objects completely within the window are selected,
not objects that cross through or are outside the window
(Fig. 4-4). The window border is a solid linetype
rectangular box filled with a transparent blue color.

To use this option, you do not have to type or select any-
thing from a menu. Instead, when the pickbox appears,
position it in an open area (so that no objects cross through
it); then PICK to start a window. If you drag to the right, a
window is created. Next, PICK the other diagonal corner.

Window

You can also type the letter W at the “Select objects:”
prompt to create a selection window as shown in

Figure 4-4. In this case, no pickbox appears, and you can
PICK the diagonal corners of the window by dragging in
either direction.

crossing window (AUfo option)

Note that all objects within and crossing through a crossing
window are selected (compare Fig. 4-5 with Fig. 4-4). The
crossing window is displayed as a broken linetype rectangu-
lar box filled with a transparent green color.

This option is similar to using a window in that when the
pickbox appears you can position it in an open area and
PICK to start the window. However, drag to the left to form
a crossing window. Dragging to the right creates a window
instead.

Crossing Window

You can also type the letters CW at the “Select objects:”
prompt to create a crossing window as shown in Figure 4-5.
With this option, no pickbox appears, and you can PICK the
diagonal corners by dragging in either direction to form the
crossing window.

FIGURE 4-3

FIGURE 4-4

\J

FIGURE 4-5

A
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Window Polygon

Type the letters WP at the “Select objects:” prompt to
use this option. Note that the Window Polygon operates
like a Window in that only objects completely within the
window are selected, but the box can be any irregular
polygonal shape (Fig. 4-6). You can pick any number
of corners to form any shape rather than picking just

two diagonal corners to form a regular rectangular

Window.

Crossing Polygon

Type the letters CP at the “Select objects:” prompt to
use this option. The Crossing Polygon operates like a
Crossing Window in that all objects within and crossing
through the Crossing Polygon are selected; however, the
polygon can have any number of corners (Fig. 4-7).

Fence

To invoke this option, type the letter F at the “Select
objects:” prompt. A Fence operates like a crossing line.
Any objects crossing the Fernce are selected. The Fernce

can have any number of segments (Fig. 4-8).

FIGURE 4-6

FIGURE 4-7

FIGURE 4-8
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Last
This option automatically finds and selects only the last object created. Last does not find the last object
modified (with Move, Stretch, etc.).

Previous

Previous finds and selects the previous selection set, that is, whatever was selected during the previous
command (except after Erase). This option allows you to use several editing commands on the same set
of objects without having to respecify the set.

ALL
This option selects all objects in the drawing except those on Frozen or Locked layers (Layers are covered
in Chapter 11).

BOX

This option is equivalent to the AlUtfo window /crossing window option without the pickbox. PICKing
diagonal corners from left to right produces a window and PICKing diagonal corners from right to left
produces a crossing window (see AlUto).

Multiple

The Multiple option allows selection of objects with the pickbox only; however, the selected objects are
not highlighted. Use this method to select very complex objects to save computing time required to
change the objects” display to highlighted.

Single

This option allows only a single selection using one of the AUto methods (pickbox, window, or crossing
window), then automatically continues with the command. Therefore, you can select multiple objects (if
the window or crossing window is used), but only one selection is allowed. You do not have to press
Enter after the selection is made.

Undo
Use Undo to cancel the selection of the object(s) most recently added to the selection set.

Remove
Selecting this option causes AutoCAD to switch to the “Remove objects:” mode. Any selection options
used from this time on remove objects from the highlighted set.

Add
The Add option switches back to the default “Select objects:” mode so additional objects can be added to
the selection set.

Shift + Left Button

Holding down the Shift key and pressing the left mouse button simultaneously removes objects selected
from the highlighted set. This method is generally quicker than, but performs the same action as,
Remove. The advantage here is that the Add mode is in effect unless Shift is held down.

Group
The Group option selects groups of objects that were previously specified using the Group command.
Groups are selection sets to which you can assign a name (see Chapter 20).

SUobject/Object
3D solids can be composed of several faces, edges, and primitive solids. These options are used for
selecting components of 3D solids.
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Select

Select

The Select command can be used to PICK objects to be saved in the selection set buffer for subsequent
use with the Previous option. Any of the selection methods can be used to PICK the objects.

Command: select

Select objects: PICK (use any selection option)

Select objects: Enter (completes the selection process)
Command:

The selected objects become unhighlighted when you complete the command by pressing Enter. The
objects become highlighted again and are used as the selection set if you use the Previous selection option
in the next editing command.

NOUN/VERB SYNTAX

An object is the noun and a command is the verb. Noun/Verb syntax order means to pick objects
(nouns) first, then use an editing command (verb) second. If you select objects first (at the open
Command: prompt) and then immediately choose a Modify command, AutoCAD recognizes the
selection set and passes through the “Select objects:” prompt to the next step in the command.

Verb/Noun means to invoke a command and then select objects within the command. For example, if
the Erase command (verb) is invoked first, AutoCAD then issues the prompt to “Select objects:”; there-
fore, objects (nouns) are PICKed second. In the previous examples, and with much older versions of
AutoCAD, only Verb/Noun syntax order was used.

You can use either order you want (Noun/Verb or Verb/Noun) and AutoCAD automatically under-
stands. If objects are selected first, the selection set is passed to the next editing command used, but if
no objects are selected first, the editing command automatically prompts you to “Select objects:”.

If you use Noun/Verb order, you are limited to using only the AUto options for object selection (pickbox,
Window, and Crossing Window). You can only use the other options (e.g., Crossing Polygon, Fence,
Previous) if you invoke the desired Modify command first, then select objects when the “Select objects:”
prompt appears.

The PICKFIRST variable (a very descriptive name) enables Noun/Verb syntax. The default setting is 1
(On). If PICKFIRST is set to 0 (Off), Noun/ Verb syntax is disabled and the selection set can be specified
only within the editing commands (Verb/Noun).

Setting PICKFIRST to 1 provides two options: Noun/Verb and Verb/Noun. You can use either order you
want. If objects are selected first, the selection set is passed to the next editing command, but if no
objects are selected first, the editing command prompts you to select objects. See Chapter 20 for a com-
plete explanation of PICKFIRST and advanced selection set features.

SELECTION SETS PRACTICE

NOTE: While learning and practicing with the editing commands, it is suggested that GRIPS be turned
off. This can be accomplished by typing in GRIPS and setting the GRIPS variable to a value of 0. The
AutoCAD default has GRIPS on (set to 1). GRIPS are covered in Chapter 19.

TIP
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Begin a New drawing to complete the selection set practice exercises. Use the ACAD.DWT template,
then select Zoom All from the View pull-down menu. If the Startup dialog box appears, select Start from
Scratch and the Imperial default settings. The Erase, Move, and Copy commands can be activated by any
one of the methods shown in the command tables that follow.

Using Erase

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

Erase

& Modify (Edit Mode) | Home
i A Erase Erase E Erase Modify

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

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
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 objects 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

2. Draw several more Lines and Circles. Practice using the Erase command with the AUto Window
and AUto Crossing Window options as indicated below.

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS

1. Command: select the Modify menu, 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 through
select objects Window are highlighted

4. Select objects: press Enter objects are erased
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Using Move

The Move command specifically prompts you to (1) select objects, (2) specify a “base point,” a point to
move from, and (3) specify a “second point of displacement,” a point to move to.

Move

Modify
Move

Command

(Type)

Move M

Ribbon
(Edit Mode) Home
Move Modify

1. Draw a Circle and two Lines. Use the Move command to practice selecting objects and to move
one Line and the Circle as indicated in the following table.

COMMAND PROMPT ‘ PERFORM ACTION COMMENTS

1. Command: type M and press Spacebar | M is the command alias
for Move

2. MOVE Select objects: use pickbox to select one objects are highlighted

Line and the Circle
3. Select objects: press Spacebar or Enter
4. Specify base point or PICK near the Circle center | base point is the handle,
displacement: or where to move from

5. Specify second point: PICK near the other Line second point is where to

move to

2. Use Move again to move the Circle back to its original position. Select the Circle with the Window

option.
STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: select the Modify menu,
then Move
2. MOVE Select objects: type W and press Spacebar | select only the circle;
object is highlighted
Select objects: press Spacebar or Enter
4. Specify base point or PICK near the Circle center | base point is the handle,
displacement: or where to move from
5. Specify second point: PICK near the original second point is where
location to move to
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Using Copy

The Copy command is similar to Move because you are prompted to (1) select objects, (2) specify a “base
point,” a point to copy from, and (3) specify a “second point of displacement,” a point to copy to.

Copy
)3 Modify
LA Copy

CO or

Copy CP

(Edit Mode)
Copy Selection

Home
Modify

1. Using the Circle and 2 Lines from the previous exercise, use the Copy command to practice select-
ing objects and to make copies of the objects as indicated in the following table.

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: type CO and press Enter CO is the command
or Spacebar alias for Copy
2. COPY Select objects: type F and press Enter F invokes the Fence
selection option
Specify first fence point: PICK a point near two Lines | starts the “fence”
4. Specify next fence point: PICK a second point across | lines are highlighted
the two Lines
5. Specify next fence point: Press Enter completes Fence option
6. Select objects: Press Enter completes object
selection
7. Specify base point or PICK between the Lines base point is the handle,
displacement: or where to copy from
8. Specify second point: enter @2<45 and press Enter | copies of the lines are
created 2 units in dis-
tance at 45 degrees from
the original location

2. Practice removing objects from the selection set by following the steps given in the table below.

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: type CO and press Enter CO is the command
or Spacebar alias for Copy
2. COPY Select objects: PICK in an open area near all objects within and

the right of your drawing,
drag Window to the left
to select all objects

crossing the Window are
highlighted

(continued)
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STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
3. Select objects: hold down Shift and PICK | holding down Shift
all highlighted objects while PICKing removes
except one Circle objects from the
selection set
4. Select objects: press Enter only one circle is
highlighted
5. Specify base point or PICK near the circle’s base point is the handle,
displacement: center or where to copy from
6. Specify second point: turn on ORTHO, move the a copy of the circle is
cursor to the right, type 3 created 3 units to the
and press Enter right of the original circle

Noun/Verb Command Syntax Practice

1.

Practice using the Move command using Noun/Verb syntax order by following the steps in the
table below.
STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: PICK one Circle circle becomes high-
lighted (grips may
appear if not disabled)
2. Command: type M and press Enter M is the command alias
or Spacebar for Move
3. MOVE 1 found PICK near the Circle’s center | command skips the
Specify base point or “Select objects:” prompt
displacement: and proceeds
4. Specify second point: enter @-3,-3 and press Enter | circle is moved -3 X
units and -3 Y units
from the original
location
2. Practice using Noun/Verb syntax order by selecting objects for Erase.
STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: PICK one Line line becomes high-
lighted (grips may
appear if not disabled)
2. Command: type E and press Enter E is the command alias
or Spacebar for Erase
3. ERASE 1 found command skips the
“Select objects:” prompt
and erases highlighted
line
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CHAPTER EXERCISES

Open drawing [@sE)WEY that you created in Chapter 3 Exercises. Turn off SNAP (F9) to make object
selection easier.

1.

Use the pickbox to select objects

Invoke the Erase command by anymethod.
Select the lower-left square with the
pickbox (Fig. 4-9, highlighted). Each Line
must be selected individually. Press Enter
to complete Erase. Then use the Oops
command to unerase the square. (Type
Oops.)

Use the AUto Window and AUto Crossing
Window

Invoke Erase. Select the center square on
the bottom row with the AUto Window and
select the equilateral triangle with the
Alto Crossing Window. Press Enter to com-
plete the Erase as shown in Figure 4-10.
Use Oops to bring back the objects.

Use the Fence selection option

Invoke Erase again. Use the Fence option
to select all the vertical Lines and the Circle
from the squares on the bottom row.
Complete the Erase (see Fig. 4-11). Use
Oops to unerase.

FIGURE 4-9

/N O

FIGURE 4-10

FIGURE 4-11

2
\__/

)
N
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Use the ALL option and deselect

Use Erase. Select all the objects with ALL.
Remove the four Lines (shown highlighted
in Fig. 4-12) from the selection set by
pressing Shift while PICKing. Complete
the Erase to leave only the four Lines.
Finally, use Oops.

Use Noun/Verb selection

Before invoking Erase, use the pickbox or
AUto Window to select the triangle. (Make
sure no other commands are in use.) Then
invoke Erase. The triangle should disap-
pear. Retrieve the triangle with Oops.

Use Move with Wpolygon

Invoke the Move command by any
method. Use the WP option (Window
Polygon) to select only the Lines compris-
ing the triangle. Turn on SNAP and PICK
the lower-left corner as the “Base point:”.
Move the triangle up 1 unit. (See Fig.
4-13.)

Use Previous with Move

Invoke Mowve again. At the “Select
objects:” prompt, type P for Previous. The
triangle should highlight. Using the same
base point, move the triangle back to its
original position.

Exit AutoCAD and do not save changes.

FIGURE 4-12

FIGURE 4-13

7
N
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CONCEPTS

There are several commands that do not draw or edit objects in AutoCAD, but are intended to assist you
in using AutoCAD. These commands are used by experienced AutoCAD users and are particularly
helpful to the beginner. The commands, as a group, are not located in any one menu, but are scattered

throughout several menus.

He’p Command
(Type) Ribbon
o Help
Help Help ? F1
Help gives you an explanation for FIGURE 5-1
any AutoCAD command or system
variable as well as help for using R fecO e ==
the menus and toolbars. Help dis- o & a8 i

plays a window that gives a variety
of methods for finding the informa-
tion that you need. There is even
help for using Help!

Help can be used two ways: (1)
entered as a command at the open
Command: prompt or (2) used
transparently while a command is
currently in use.

1. If the Help command is entered
at an open Command: prompt
(when no other commands are
in use), the Help window
appears (Fig. 5-1).

When Help is used transpar-
ently (when a command is in
use), it is context sensitive; that
is, help on the current command
is given automatically. For
example, Figure 5-2 displays the
window that appears if Help is
invoked during the Line
command. (If typing a trans-
parent command, an apostrophe
() symbol is typed as a prefix to
the command, such as, ‘HELP or
*2. If you PICK Help from the
menus or press F1, it is automat-
ically transparent.)

Conients ] Index:

Search |

] =
H 8 Command Reference
) Driver and Peripheral Guids
] Instalation and Licensng Guides
= @ Customization Guide
2] AutoLISF, Viaual LISP, and DXF
7] ActiveX Atomation and VBA

AutoCAD 2010

systam.
4 T

o Use the three tabs in the upperlaft to navigate through the Help

1 [ |

FIGURE 5-2
-
[ AutoCAD 2010 Help
& @ W &
Hde  Eack Home  Pant
Conterits | ipgexc | ssaren |
LAYISD
LAYLCK
= @ LAYMCH
@ LaYMCLUR
3l LAYMRG
[3] LevvoFF
[7] Levon
2] Lavour

= @ LAYOUTWIZARD
LaYTHW
= @ LATTRANS
LAYULK
LAYUNISO
3 Larvrl
4 @ LAYWALK
|2] LFaDER

5]
LIGHT
# g LIGHTLIST
LGHTLISTCLOSE
LTS
[2] LNE |,
= @ LINETWRE
usT
2] LVESECTION
B

eig

Ovlons

LINE I

A
/

e

Button

workspaca

8 Menu: Draw > Line

A
#

/
® Toolbar: Draw ¢
[E command antry: line

Quick Reference

Creates straight line segments.

8 ribbon: Not available on the ribbon in the current
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Much of the text that appears in the window can be PICKed to reveal another level of help on that item.
This feature, called hypertext, is activated by moving the pointer to a word (usually underlined) or an
icon. When the pointer changes to a small hand, click on the item to activate the new information.

The three tabs in the AutoCAD 2010 Help window, Contents, Index, and Search, are described next.

Contents

Several levels of the
Contents tab are available,
offering an overwhelming
amount of information
(Fig. 5-3). Each main level
can be opened to reveal a
second (chapter level) or
third level of information.
The main levels are:

AutoCAD Help

User’s Guide

Command Reference

Driver and Peripheral Guide

Installation and Licensing
Guides

Customization Guide

Visual Lisp, AutoLISP,
and DXF

ActiveX and VBA

Index

FIGURE 5-3
[ AutoCAD 2010 Help
e fa
Hide Back Home: Frirtt

Conterts ]I:ldex ] ﬁsan:h]

=

[EAE- e

9] AutaCAD Help

V] User's Guide|

= @ Get Information

B The User Interface

# Start, Organize, and Save a Drawin

@ Corirol ths Drawing Visws

= @ Choose a Work Process Before Yor

[ @ Crezte and Modfy Chjects

= @ Work with 30 Modsls

& @ Annotate Drawings

H @ Plot and Publish Drawings

= @ Share Data Between Drawings and

=] g Waork with Other People and Crgan

@ Render o Draving for Presentation
@ Glossary

@ Commard Reference

@ Driver and Peripherl Guide

Q Installation and Licensing Guides

@ Customization Guidz

[5] AutoLISP. Visual LISP. and DKF

@ ActiveX Automation and VBA

m b

-

Cptions

AutoCAD 2010

The Users Guide explains AutaCAD

concepts, provides step-by-step procedures
and associated commands, and includes a
glossary with definifons of AutoCAD terms.

To browsethe Users Guide, use the
Contents tab on the left side of the Help
window.

Get Information

The User Interface

Control the Drawing Views

Beqin

Create and Modify Objects
Work with 30 Models
Annotate Drawings

Plot and Publish Drawings

Share Data Between Drawings and
Applications

Werk with Other People and

Start, Organize, and Save a Drawing

Choose a Work Process Betore You

General Information

Hew Features
Workshop

Show Me Animations

Use the Help System
Efficienily

View the Product
Readme

Help Files

P User's Guide
Command Reference
Driver and Peripheral

Guide
Installation and
Licensing Guides
Customization Guide
AutoLISP, Visual LISP,
and DXF
ActiveX Avtomation
and VBA

Resources on the Web

Learning Resources
AutoCAD Tutorials

Antar AN Ak Dann

In this section, you can type two or three letters of a word that you want information about. As you
type, the list below displays the available contents beginning with the letters that you have entered. The
word you type can be a command, system variable, term, or concept used in AutoCAD. Once the word
you want information on is found, press Enter or click the Display button to display the related informa-
tion on the right side of the window.

Search

Search operates like the Index function, except you can enter several words describing the topic you want
help with. There are two steps to using the Search function: (1) type in word or words in the top edit box,
(2) select a topic from the list below to narrow your search. The related information appears on the right.
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Search

Search is another method you can use to access
Help. Search is located at the top of the AutoCAD
screen in the title bar near the upper-right corner.
Search is a search function that operates by enter-
ing any item (word or words) you want help on,
then pressing Enter. A window drops down
giving a list of sources in Help where the
requested item appears (Fig. 5-4). Make a selec-
tion from the list to automatically invoke the Help
window displaying the information.

Note that Search normally lists multiple locations within Help FIGURE 5-5
(including Autodesk Online) you can select from to find infor-

mation. To refine your search to a specific area of Help before the
drop-down list appears, select the down arrow just to the right of

the input box. This action produces a list of Help categories Click below to search a single locat
(Fig. 5-5). Make a selection, for example the User’s Guide or the AutaCAD Help
Command Reference, and Search automatically displays selections User's Guide

only from the selected category.

Oops

FIGURE 5-4

rectangle

User's Guide
@ Change Existing Objects
@ Draw Geometric Objects
@ add a Fixed Constraint (Concept)
@ Draw Rectangles and Polygons (Concept)
@ Draw Linear Objects
Command Reference
(@ RECTANG (Quick Reference)
@ -HYPERUINK [Quick Reference]
@ -MTEXT (Quick Reference)

@ Adjust Background Image Dialog Box (Quick
Reference)

() SELECT (Quick Reference)

Customization Guide
Mo results found
Mew Features Workshop

Mo razults found

-+
04

EJDJUJ-JIJJI@DD G4 TEEC

Command Reference
Customization Guide

Mew Features Workshop
Autodesk Cnline

Add Search Location..

Search Settings

4

[ 1
BN F B

k.

™

]|
]

0

Command

(Type) Ribbon

Oops

SH1C

The Oops command unerases whatever was erased with the last Erase command. Oops does not have to
be used immediately after the Erase, but can be used at any time after the Erase. Oops is typically used

after an accidental erase. However, Erase could be used intentionally to remove something from the

screen temporarily to simplify some other action. For example, you can Erase a Line to simplify PICKing
a group of other objects to Move or Copy, and then use Oops to restore the erased Line.
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Oops can be used to restore the original set of objects after the Block or Wblock command is used to
combine many objects into one object (explained in Chapter 21).

The Oops command is available only from the side menu; there is no icon button or option available in
the pull-down menu. Oops appears on the side menu only if the Erase command is typed or selected.
Otherwise, Oops must be typed.

u

Command

(Type)

Crtl+Z or
<:q Edit (Default Menu)
Undo u . Undo

The U command undoes only the last command. U means “undo one command.” If used after Erase, it
unerases whatever was just erased. If used after Line, it undoes the group of lines drawn with the last TIP
Line command. Both U and Undo do not undo inquiry commands (like Help), the Plot command, or com-

mands that cause a write-to-disk, such as Save.

If you type the letter U, select the icon button, or select Undo from the pull-down menu or screen (side)
menu, only the last command is undone. Typing Undo invokes the full Undo command. The Undo
command is explained next.

Undo

Command

(Type)

ﬁv

Undo

The full Undo command (as opposed to the U command) can be typed or can be selected using the Undo
button drop-down list. This command has the same effect as the U command in that it undoes the previ-
ous command(s). However, the Undo command allows you to undo multiple commands in reverse
chronological order.

In the AutoCAD Classic workspace, Undo includes a drop-down FIGURE 5-6
list appearing with the Undo icon button. This feature allows

you to select a range of commands to undo. Bring your pointer | 1005 UrawHimensian - Vintiy |

down to the last command you want to undo and select (Fig. 5-6). E& | <R - | £Qa Q& |
]

If you type the Undo command, the command prompt below !E[ -

appears. The default option of Undo is “<1>,” which means to Circle L

undo only the last command (the same action as using the U Trim

command). Do this by pressing Enter. All of the Undo options are Trim

listed next. Line T

Undo 2 commands

Command: undo
Current settings: Auto = On, Control = All, Combine = Yes
Enter the number of operations to undo or [Auto/Control/BEgin/End/Mark/Back] <1>:

<number>
Enter a value for the number of commands to Undo. This is the default option.

Mark
This option sets a marker at that stage of the drawing. The marker is intended to be used by the Back
option for future Undo commands.
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This option causes Undo to go back to the last marker encountered. Markers are created by the Mark
option. If a marker is encountered, it is removed. If no marker is encountered, beware, because Undo
goes back to the beginning of the session. A warning message appears in this case.

BEgin
This option sets the first designator for a group of commands to be treated as one Undo.

End
End sets the second designator for the end of a group.

Auto
If On, Auto treats each command as one group; for example, several lines drawn with one Line command
would all be undone with U.

Control
This option gives the following controls.

All
All turns on the full Undo command functions.

None
None turns off the U and Undo commands. If you do use Undo while it is turned off, only the All, None,
and One options are displayed at the command line.

One
This option limits Undo to a single operation, similar to using the U command.

Combine
Combine controls whether multiple, consecutive zoom and pan commands are combined as a single oper-
ation for undo and redo operations (on by default).

Redo

Command

(Type) Ribbon

Crtl+Y or
[f:|l> Edit (Default Menu)
Redo Redo Redo

TI P The Redo command undoes an Undo. Redo must be used as the next command after the Undo. The result
of Redo is as if Undo was never used. Redo automatically reverses the action of the previous Undo, even
when multiple commands were undone. Remember, U or Undo can be used at any time, but Redo has no
effect unless used immediately after U or Undo.

Mredo

Command

(Type) Ribbon

F>v

Mredo

The Redo command reverses the total action of the last Undo command. In contrast, Mredo (multiple
redo) allows you to select how many of the commands, in reverse chronological order, you want to redo.
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Mredo is useful only when the Undo command or drop-down list was just used (as the last command)
and multiple commands were undone. Then you can immediately use Mredo to reverse the action of any
number of the previous Undos. This feature is available (the icon is enabled) only if Undo was just used.

FIGURE 5-7

In the AutoCAD Classic workspace, you can achieve a Mredo using
the Redo drop-down list to select from the list of previously undone
commands to reverse the action of the Undo (Fig. 5-7). Remember,

G- QAR IDEHB
1595

the list includes only commands that were undone during the previ- — ====
ous Undo command. —
Typing Mredo yields the following prompt: g“:e s
rcie
Command: mredo Opions...
Enter number of actions or [All/Last]: biedo i icomm s

Enter a value for the number of commands you want to redo. All will redo all of the undos (all the
undos shown in the Redo drop-down list), the same as using the Redo command. The Last option gener-
ally has the same result as the All option; however, when the U command was used multiple times in
succession, the Last option undoes only the last U.

Regen

Command
(Type)
View
Regen Regen RE

The Regen command reads the database and redisplays the drawing accordingly. A Regen is caused by
some commands automatically. Occasionally, the Regen command is required to update the drawing to
display the latest changes made to some system variables. Regenall is used to regenerate all viewports
when several viewports are being used.

I
CHAPTER EXERCISES

Start AutoCAD. If the Startup dialog box appears, select Start from Scratch, choose Imperial as the
default setting, and click the OK button. Alternately, select the ACAD.DWT template, then Zoom All.
Complete the following exercises.

1. Help

Use Help by any method to find information on the following commands. Use the Contents tab
and select the Command Reference to locate information on each command. (Use Help at the open
Command: prompt, not during a command in use.) Read the text screen for each command.

New, Open, Save, SaveAs
Oops, Undo, U
2. Context-sensitive Help

Invoke each of the commands listed below. When you see the first prompt in each command, enter
‘Help or “? (transparently) or select Help from the menus or Standard toolbar. Read the explanation
for each prompt. Select a hypertext item in each screen (underlined).

Line, Arc, Circle, Point
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3. Oops

Draw 3 vertical Lines. Erase one line; then use Oops to restore it. Next, Erase two Lines, each
with a separate use of the Erase command. Use Oops. Only the last Line is restored. Erase the
remaining two Lines, but select both with a Window. Now use Oops to restore both Lines (since
they were Erased at the same time).

4. Delayed Oops

Oops can be used at any time, not only immediately after the Erase. Draw several horizontal Lines
near the bottom of the screen. Draw a Circle on the Lines. Then Erase the Circle. Use Mowve, select
the Lines with a Window, and displace the Lines to another location above. Now use Oops to make
the Circle reappear.

5. U

Press the letter U (make sure no other commands are in use). The Circle should disappear (U
undoes the last command—OQOops). Do this repeatedly to Undo one command at a time until the
Circle and Lines are in their original position (when you first created them).

6. Undo

Use the Undo command and select the Back option. Answer Yes to the warning message. This
action should Undo everything.

Draw a vertical Line. Next, draw a square with four Line segments (all drawn in the same Line
command). Finally, draw a second vertical Line. Erase the first Line.

Now type Undo and enter a value of 3. You should have only one (the first) Line remaining.
Undo reversed the following three commands:

Erase  The first vertical Line was unerased.
Line The second vertical Line was removed.
Line The four Lines comprising the square were removed.

7. Multiple Undo

Draw two Circles and two more Lines so your drawing shows a total of two Circles and three Lines.
Now use the Multiple Undo drop-down list. The list should contain Line, Line, Circle, Circle, Line.
Highlight the first two lines and the two circles in the list, then left-click. Only one Line should
remain in your drawing.

8. Multiple Redo

Select the Multiple Redo drop-down list. The list should contain Circle, Circle, Line, Line. Highlight
the first two Circles in the list, then left-click. The two Circles should reappear in your drawing, now
showing a total of two Circles and one Line.

9. Exit AutoCAD and answer No to “Save Changes to...?”
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STEPS FOR BASIC DRAWING SETUP

Assuming the general configuration (dimensions and proportions) of the geometry to be created is
known, the following steps are suggested for setting up a drawing:

Determine and set the Units that are to be used.
Determine and set the drawing Limits; then Zoom All.
Set an appropriate Snap type and increment.

Set an appropriate Grid value to be used.

L e

These additional steps for drawing setup are discussed also in Chapter 12, Advanced Drawing Setup.

Change the LTSCALE value based on the new Limits.

Create the desired Layers and assign appropriate linetype and color settings.

Create desired Text Styles (optional).

Create desired Dimension Styles (optional).

Activate a Layout tab, set it up for the plot or print device and paper size, and create a viewport (if
not already existing).

10. Create or insert a title block and border in the layout.

O 0 NG

When you start AutoCAD or use the New command to begin a new drawing, the Select Template, Startup,
or Create New Drawing dialog box appears. These tools make available three options for setting up a new
drawing. The three options represent three levels of automation/preparation for drawing setup.

The Select Template dialog box allows you to select from a list of AutoCAD-supplied drawing templates.
(Chapter 12, Advanced Drawing Setup, explains how to create your own drawing templates to appear in
the list.) The Start from Scratch option requires you to step through each of the individual commands
listed above to set up a drawing to your specifications. The Use a Wizard option provides two wizards,
the Quick Setup and the Advanced Setup wizard. These two wizards lead you through the first two steps
listed above.

STARTUP OPTIONS

When you start AutoCAD or use the New or Qnew command, you are presented with one of three
options, depending on how your system has been configured:

1. the Startup or Create New Drawing dialog box appears;
2. the Select Template dialog box appears; or
3. anew drawing starts with the Qnew template specified in the Options dialog box.

To control which of these actions occurs, make the following settings:

For method 1.  Set the STARTUP system variable to 1.

For method 2. Set the STARTUP system variable to 0 and use the New command.

For method 3. Set the STARTUP system variable to 0 and set the Default Template File Name for QNEW
to the desired template file, then use the Qnew command.

NOTE: The New command only presents options 1 and 2. To use the specified drawing template set for
Qnew in the Options dialog box, you must use the Qnew command or restart AutoCAD. See “AutoCAD
File Commands,” “New” and “Qnew,” in Chapter 2 for more information on these settings.
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DRAWING SETUP OPTIONS

There are three general options to set up a new drawing FIGURE 6-1
based on which of the three startup options you have
configured. They are:

L Create New Drawing @

> IDF 4y Startfrom Scraich
==

Default Settings

1. Start from Scratch;
2. Use a Template or the Select Template dialog box; and
3. Usea Wizard.

@ Impenal feet and inches)

Memnc

All three methods, Start From Scratch, Use a Template, and = = (M
Use a Wizard, are available in the Startup or Create New Tin

Drawing dialog boxes (Fig. 6-1). The Select Template dialog ettt mperl ok nclinetes st

(Fig. 6-2) is the same as the Use a Template option in the
Startup or Create New Drawing dialog box.

Goncel

However, no matter which of the three methods you select, you can accomplish essentially the same

setup to begin a drawing. Despite all the methods AutoCAD supplies, all of these startup options and

drawing setup options generally start the drawing session with one of two setups, either the

ACAD.DWT (inch) or the ACADISO.DWT (metric) drawing template. In fact, using Start from Scratch or TI P
selecting the defaults in either setup Wizard from any source, or selecting either of these templates by

any method produces the same result—beginning with the ACAD.DWT (inch) or the ACADISO.DWT

(metric) drawing template! The template used by the Wizards is determined by the MEASUREINIT

system variable setting (0 for ACAD. DWT, 1 for ACADISO.DWT).

Start from Scratch

The Start from Scratch option is available in the Startup or Create New Drawing dialog box (see Fig. 6-1).
Use this option to begin a drawing with basic drawing settings, then determine your own system vari-
able settings using the individual setup commands such as Units, Limits, Snap, and Grid.

Imperial (feet and inches)

Use the Imperial (feet and inches) option if you want to begin with the traditional inch-based AutoCAD
default drawing settings, such as Limits settings of 12 x 9. This option normally causes AutoCAD to use
the ACAD.DWT template drawing. See the “Table of Start from Scratch, Imperial Settings (ACAD.DWT).”
The same setup can be accomplished by any of the following methods.

Select the Start from Scratch, Imperial option in the Startup or Create New Drawing dialog box.
Select the ACAD.DWT by any Template method.
Set the STARTUP system variable to 0, then set the Default Template File Name for
Qnew in the Files tab of the Options dialog box to ACAD.DWT.
Set the MEASUREINIT system variable to 0, then cancel the Startup dialog box that appears when
AutoCAD starts.

Metric

Use the Metric option for setting up a drawing for use with metric units. This option causes AutoCAD to
use the ACADISO.DWT template drawing. The drawing has Limits settings of 420 x 279, equal to a
metric A3 sheet measured in mm. See the “Table of Start from Scratch, Metric Settings (ACADISO.DWT).”
The same setup can be accomplished by any of the following methods.

Select the Start from Scratch, Metric option in the Startup or Create New Drawing dialog box.
Select the ACADISO.DWT by any Template method.
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Set the STARTUP system variable to 0, then set the Default Template File Name for Qnew in the Files tab
of the Options dialog box to ACADISO.DWT.

Set the MEASUREINIT system variable to 1, then cancel the Startup dialog box that appears when
AutoCAD starts.

Template FIGURE 6-2

=5
v P @ XEY Vens v Toos v

The Template option is available in the P Select template

Startup or Create New Drawing dialog box
(see Fig. 6-1) and from the Select Template

Lock in: Tempiste

Preview

MName Date modificd

dialog box (see Fig. 6—2). PTWTemplates 2/0/2000 8:01 AM
SheetSets 2/4/2009 801 AM
[ca acaddnt 8/14/20081:33 PM | =
Use the Template option if you want to w2 I acacD.ch 8/14/2008 132 PM
. . . .. o acad -Named Plot Styl...  8/14/2006 133 PM
begin a drawing using an existing tem- i~ 62| acadl -Namad Plot Styl...  8/14/20081:22 PM
plate drawing (.DWT) as a starting point. 'ai'aca:iw;:v: e 008133
. || acadise3D.dwt 14/ 33
A template drawing can have many of the - [ acadlS0 -Named Plct .. §/14/2008 133 PM
[_F |cur| acadSO -Mamed Plet

drawing setup steps performed but con-
tains no geometry. Several templates are

w 8714/2008 131 PM
. 10/30/2008 6:15 PN
« 10/30/72008 6:15 PN

provided by AutOCAD, including the "-ng rc..?]mt\al Seriruu-ciwl-]mu... 10/20/2002 6:15 Prl\ S
default inch (Imperial) template

ACAD.DWT and the default metric tem- |4 File gane <[ me ][]
plate ACADISO.DWT. See the “Table of = | Fles of . | Crawing Templais [* dut) <|[ Canesl |

Start from Scratch, Imperial Settings
(ACAD.DWT)” and the “Table of Start
from Scratch, Metric Settings
(ACADISO.DWT).” More information on this option, including creating

template drawings and using templates provided by AutoCAD, is given in Chapter 12, Advanced
Drawing Setup.

NOTE: After selecting the ACAD.DWT template drawing, it is recommended that you perform a Zoom
with the All option. Do this by selecting Zoom, All from the View pull-down menu or type Z, press Enter,
then type A and Enter. This action ensures that the drawing displays all of the drawing Limits.

The following two tables list the AutoCAD settings for the two template drawings, ACAD.DWT
and ACADISO.DWT. Many of these settings, such as Units, Limits, Snap, and Grid, are explained
in the following sections.

Units linear units LUNITS 2 (decimal)
Limits drawing area LIMMAX 12.0000,9.0000

Snap snap increment SNAPUNIT .5000, .5000

Grid grid increment GRIDUNIT .5000, .5000
LTSCALE linetype scale LTSCALE 1.0000
DIMSCALE dimension scale DIMSCALE 1.0000
Text, Mtext text height TEXTSIZE .2000
Hatch hatch pattern scale HPSCALE 1.0000
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Table of Start from Scratch Imperial Settings (ACAD.DWT)

Related Command Description System Variable Default Setting

Units linear units LUNITS 2 (decimal)
Limits drawing area LIMMAX 420.0000, 297.0000
Snap snap increment SNAPUNIT 10.0000, 10.0000
Grid grid increment GRIDUNIT 10.0000, 10.0000
LTSCALE linetype scale LTSCALE 1.0000
DIMSCALE dimension scale DIMSCALE 1.0000
Text, Mtext text height TEXTSIZE 2.5000
Hatch hatch pattern scale HPSCALE 1.0000

Table of Start from Scratch Metric Settings (ACADISO.DWT)

The metric drawing setup is intended to be used with ISO linetypes and ISO hatch patterns, which are
pre-scaled for these Limits, hence the LTSCALE and hatch pattern scale of 1. The individual dimension-
ing variables for arrow size, dimension text size, gaps, and extensions, etc. are changed so the dimen-
sions are drawn correctly with a DIMSCALE of 1 with the ISO-25 dimension style.

Wizard

Selecting the Use a Wizard option in the Startup or Create New Drawing dialog box (see Fig. 6-1) gives a
choice of using the Quick Setup or Advanced Setup wizard. The Advanced Setup wizard is an expanded
version of the Quick Setup wizard.

The wizards use default settings based on either the ACAD.DWT or the ACADISO.DWT template. The
template used by the wizards is determined by the MEASUREINIT system variable setting for your
system (0 = ACAD.DWT, English template, and 1 = ACADISO.DWT, metric template). To change the
setting, type MEASUREINIT at the Command prompt.

FIGURE 6-3
Quick Setup Wizard
The Quick Setup wizard automates QuickSenly )
only the first two steps listed under
“Steps for Basic Drawing Setup” on > Unis Selectthe unt of mezeurement
the chapter’s first page. Those func- Area ®) Decimal
tions, simply stated, are: Engineeing
Architectural
1. Units Fractional
2. Limits Sciertfic

Choosing the Quick Setup wizard
invokes the QuickSetup dialog box
(Fig. 6-3). There are two steps, Units
and Area.

=
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Units
Press the desired radio button to display the units you want to use for the drawing. The options are:

Decimal Use generic decimal units with a precision 0.0000.
Engineering  Use feet and decimal inches with a precision of 0.0000.
Architectural Use feet and fractional inches with a precision of 1/16 inch.
Fractional Use generic fractional units with a precision of 1/16 units.
Scientific Use generic decimal units showing a precision of 0.0000.

Use Architectural or Engineering units if you want to specify coordinate input using feet values with the
apostrophe (‘) symbol. If you want to set additional parameters for units such as precision or system of
angular measurement, use the Units or -Units command. Keep in mind the setting you select in this step
changes only the display of units in the coordinate display area of the Status Bar (Coords) and in some
dialog boxes, but not necessarily for the dimension text format. Select the Next button after specifying
Units.

Area FIGURE 6-4
Enter two values that constitute the X —
and Y measurements of the area you Qoo
want to work in (Fig. 6-4). These

Enter the area you want to represent using ful scale

values set the Limits of the drawing. e e e R L e
The first edit box labeled Width speci- b frea
fies the X value for Limits. The X W

value is usually the longer of the two —
measurements for your drawing area
and represents the distance across the
screen in the X direction or along the
long axis of a sheet of paper. The
second edit box labeled Length speci-
fies the Y value for Limits (the Y dis-
tance of the drawing area). (Beware:
The terms “Width” and “Length” are
misleading since “length” is normally
the longer of two dimensions. When
setting AutoCAD Limits, the Y measurement is generally the shorter of the two measurements.) The two
values together specify the upper right corner of the drawing Limits. When you finish the two steps, you

should use Zoom All to display the entire Limits area in the screen.

Length:

5.0000

12.0000

< Back ][ Firiish ll Cancel

Advanced Setup Wizard

The Advanced Setup wizard performs the same tasks as the Quick Setup wizard with the addition of
allowing you to select units precision and other units options (normally available in the Units dialog
box). Selecting Advanced Setup produces a series of dialog boxes (not all shown). There are five steps
involved in the series.

The following list indicates the “steps” in the Advanced Setup wizard and the related “Steps for Basic
Drawing Setup” on the chapter’s first page.

1. Units and Precision ~ Units command
2. Angle Units command
3. Angle Measure Units command
4. Angle Direction Units command
5. Area Limits command
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Units FIGURE 6-5
You can select the units of measurement for
the drawing as well as the unit’s Precision in
this first step (Fig. 6-5). These are the same
options available in the Drawing Units dialog
box (see “Units,” this chapter). This is similar
to the first step in the Quick Setup wizard but o P

with the addition of Precision. oot
HArea

Advonced Setup ===

» Lniis Select the unit of measuremart

Pege @ Decimal

Enginesing
Gl 15,5000

Scierific
Similar to using the Units or -Units
command, your choices in this and the next Presson.

three dialog boxes determine the display of )
units for the coordinate display area of the
Status Bar (Coords) and in dialog boxes. If = | —
you want to use feet units for coordinate
input, select Architectural or Engineering.

Angle
This step (not shown) provides for your input of the desired system of angular measurement. Select the
drop-down list to select the angular Precision.

Angle Measure
This step sets the direction for angle 0. East (X positive) is the AutoCAD default. This has the same
function as selecting the Angle 0 Direction in the Drawing Units dialog box.

Angle Direction

Select Clockwise if you want to change the AutoCAD default setting for measuring angles. This setting
(identical to the Drawing Units dialog box option) affects the direction of positive and negative angles in
commands such as Rotate, Array Polar, and dimension commands that measure angles, but does not
affect the direction Arcs are drawn (always counterclockwise).

Area

Enter values to define the upper right corner for the Limits of the drawing. The Width refers to the X
Limits component and the Length refers to the Y component. Generally, the Width edit box contains the
larger of the two values unless you want to set up a vertically oriented drawing area. If you plan to print
or plot to a standard scale, your input for Area should be based on the intended plot scale and sheet size.
See the “Tables of Limits Settings” in Chapter 14 for appropriate values to use.

SETUP COMMANDS

If you want to set up a drawing using individual commands instead of the Quick Setup or Advanced Setup
wizard, use the commands given in this section. The Quick Setup and Advanced Setup wizards use only
the first two commands discussed in this section, Units and Limits.

Units

m Format Units or UN or
Units... -Units -UN

The Units command allows you to specify the type and precision of linear and angular units as well as
the direction and orientation of angles to be used in the drawing. The current setting of Units determines
the display of values by the coordinates display (Coords) and in some dialog boxes.
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You can select Units ... from the Format pull-down or type Units FIGURE 6-6
(or command alias UN) to invoke the Drawing Units dialog box p - .
(Fig. 6-6). Type -Units (or -UN) to produce a text screen (Fig. 6-7). ) Drauing urees '
T Tom
iv|  [Decimal Degrees -
Pracison Pracison:
0.0000 -] (@ -
] Cackwise
Insertion scale
Units to scale inszned content:
Sample Outpud
1.5000,2.0035,0 0000
3.0000<45.0.0000
Lighting

Unita for apecifying the intensiy of lighting

Intemational -

[ ok || cancel || oDrection. || hHep
The linear and angular units options are dis- FIGURE 6-7
played in the dialog box format (Fig. 6-6) and in
. . . i =T )
Command line format (Fig. 6-7). The choices AR S S T
. . . Edi
for both linear and angular Units are shown in . -
the figures (Command: -units
: Report Lormacs: (EXamples)
1. Scientific 1.535E+01
2. Decimal 15.50
3. Engineesring 17-3.50m
4. Architsctural 1r-3 1/2"
5. Fractional 15 142

With the excseption of Engineering and Architectural formats,
These fOrmats can De used with any basic unit of NEASUCEmEnt.
For example, Decimal mode iz perfect for metric units as well
a3 decimal English units.

Enter choiee, 1 to 5 <3
[Enter number of digits to right of decimal point (0 to 8) <4>:

Systems of angle measure: (Examples)

1. Decimal degrees 45.0000

2. Degrees/minuces/seconds 45doton il

In:er Z:;;;e, 1 to 5 <1m: | B ‘ '

Units Format
1. Scientific 1.55E + 01 Generic decimal units with an exponent.
2. Decimal 15.50 Generic decimal usually used for applications in metric or decimal inches.
3. Engineering 1'-3.50” Explicit feet and decimal inches with notation, one unit equals one inch.
4. Architectural 1'-31/2”  Explicit feet and fractional inches with notation, one unit equals one inch.
5. Fractional 151/2 Generic fractional units.
Precision

When setting Units, you should also set the precision. Precision is the number of places to the right of
the decimal or the denominator of the smallest fraction to display. The precision is set by making the
desired selection from the Precision pop-up list in the Drawing Units dialog box (Fig. 6-6) or by keying in
the desired selection in Command line format.

Precision displays only the display of values in the Coords display and in dialog boxes. The actual preci-
sion of the drawing database is always the same in AutoCAD, that is, 14 significant digits.

Angles
You can specify a format other than the default (decimal degrees) for expression of angles. Format
options for angular display and examples of each are shown in Figure 6-6 (dialog box format).
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The orientation of angle 0 can be changed from the default position FIGURE 6-8
(east or X positive) to other options by selecting the Direction tile in the
Drawing Units dialog box. This produces the Direction Control dialog & Direction Control S
box (Fig. 6-8). Alternately, the -Units command can be typed to select Base Andle
these options in Command line format. _— 0
Notth 90.00
The direction of angular measurement can be changed from its default Yes 1
of counterclockwise to clockwise. The direction of angular measure- Soun 20
ment affects the direction of positive and negative angles in com- e ek /e
mands such as Array Polar, Rotate and dimension commands that ]
measure angular values but does not change the direction Arcs are —
drawn, which is always counterclockwise. [ st ]

Insertion Scale

This section in the Drawing Units dialog box specifies the units to use when you drag-and-drop Blocks
from AutoCAD DesignCenter or Tool palettes into the current drawing. There are many choices includ-
ing Unitless, Inches, Feet, Millimeters, and so on. If you intend to insert Blocks into the drawing (you are
currently setting units for) using drag-and-drop, select a unit from the list that matches the units of the
Blocks to insert. If you are not sure, select Unitless. See Chapter 21, Blocks, DesignCenter, and Tool
Palettes, for more information on this subject.

Keyboard Input of Units Values

When AutoCAD prompts for a point or a distance, you can respond by entering values at the keyboard.
The values can be in any format—integer, decimal, fractional, or scientific—regardless of the format of
Units selected.

You can type in explicit feet and inch values only if Architectural or Engineering units have been specified
as the drawing units. For this reason, specifying Units is the first step in setting up a drawing.

Type in explicit feet or inch values by using the apostrophe (‘) symbol after values representing feet and
the quote (“) symbol after values representing inches. If no symbol is used, the values are understood by
AutoCAD to be inches.

Feet and inches input cannot contain a blank, so a hyphen (-) must be typed between inches and
fractions. For example, with Architectural units, key in 6°2-1/2”, which reads “six feet, two and one-half
inches.” The standard engineering and architectural format for dimensioning, however, places the
hyphen between feet and inches (as displayed by the default setting for the Coords display).

The UNITMODE variable set to 1 changes the display of Coords to remind you of the correct format for
input of feet and inches (with the hyphen between inches and fractions) rather than displaying the
standard format for feet and inch notation (standard format, UNITMODE of 0, is the default setting).
If options other than Architectural or Engineering are used, values are read as generic units.

Limits Command
(Type) Ribbon
Format
Drawing Limits Limits

The Limits command allows you to set the size of the drawing area by specifying the lower-left and
upper-right corners in X,Y coordinate values.



v

v

‘ Leach: AutoCAD® 2010 6. Basic Drawing Setup Text © The McGraw-Hill
Instructor Companies, 2010

100 Chapter 6
.

Command: 1imits

Reset Model space limits

Specify lower left corner or [ON/OFF] <0.0000,0.0000>: X, Y or Enter (Enter an X,Y value or accept
the 0,0 default—normally use 0,0 as lower-left corner.)

Specify upper right corner <12.0000,9.0000>: X, Y (Enter new values to change upper-right corner to
allow adequate drawing area.)

The default Limits values in the FIGURE 6-9

ACAD.DWT are 12 and 9; that is, [ . ERSEAIGE =0 X
12 units in the X direction and 9 EEC IR ; QG LD 5 IS T T T
units in the Y direction (Fig. 6-9). TG R T - - o —w

& o [l M ByLaver

Starting a drawing by thg fpllow— L - 5
ing methods results in Limits of = g ﬂ:
12 x9: 12,9 =
s
Selecting the ACAD.DWT N - i
template drawing. :,‘ a UNTS [
Selecting the Imperial defaults |5 5
in the Start from Scratch o &
. - a
option. ~———— 12 UNITS - =
With the default settings for the Z,
ACAD.DWT, the Grid is dis- .0 =
played only over the Limits. The />
grid display can be controlled ot ] =
using the Limits option of Grid :
(See "Gi’id"). The units are generic swa[aRin joRTHo [FoLen [ostiee [oTRach oucs (o uwr e Bl weoe [ (00 IS [T ER I2 r ~ [ ] [ E53 utoao G~ [0 v 1

decimal units that can be used to

represent inches, feet, millimeters,

miles, or whatever is appropriate for the intended drawing. Typically, however, decimal units are used
to represent inches or millimeters. If the default units are used to represent inches, the default drawing
size would be 12 x 9 inches.

Remember that when a CAD system is used to create a drawing, the geometry should be drawn full size
by specifying dimensions of objects in real-world units. A completed CAD drawing or model is virtually
an exact dimensional replica of the actual object. Scaling of the drawing occurs only when plotting or
printing the file to an actual fixed-size sheet of paper.

Before beginning to create an AutoCAD drawing, determine the size of the drawing area needed for the
intended geometry. After setting Units, appropriate Limits should be set in order to draw the object or
geometry to the real-world size in the actual units. There are no practical maximum or minimum
settings for Limits.

The X,Y values you enter as Limits are understood by AutoCAD as values in the units specified by the
Units command. For example, if you previously specified Architectural units, then the values entered are
understood as inches unless the notation for feet (*) is given (240,180 or 20’,15" would define the same
coordinate). Remember, you can type in explicit feet and inch values only if Architectural or Engineering
units have been specified as the drawing units.

If you are planning to plot the drawing to scale, Limits should be set to a proportion of the sheet size you
plan to plot on. For example, setting limits to 22 x 17 (2 times 11 by 8.5) would allow enough room for
drawing an object about 20” x 15” and allow plotting at 1/2 size on the 11” x 8.5” sheet. Simply stated,
set Limits to a proportion of the paper.




Leach: AutoCAD® 2010
Instructor

6. Basic Drawing Setup Text

© The McGraw-Hill
Companies, 2010

Limits also defines the display area when a Zoom All is used. Zoom All forces the full display of the
Limits. Zoom All can be invoked by typing Z (command alias) then A for the All option.

Changing Limits
does not automati-
cally change the
display. As a
general rule, you
should make a
habit of invoking a
Zoom All immedi-
ately following a
change in Limits to
display the area
defined by the new
limits (Fig. 6-10).

If you are already
experimenting
with drawing in
different Linetypes,
a change in Limits

FIGURE 6-10
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(0.0)
LIMITS CHANGE BEFORE ZOOM ALL

]

AFTER ZOOM ALL

(24,18)

and Zoom All affects the display of the hidden and dashed lines. The LTSCALE variable controls the
spacing of non-continuous lines. The LTSCALE is often changed proportionally with changes in Limits.

ON/OFF

If the ON option of Limits is used, limits checking is activated. Limits checking prevents you from
drawing objects outside of the limits by issuing an outside-limits error. This is similar to drawing “off
the paper.” Limits checking is OFF by default.

Snap

Command
(Type)
Tools
Drafting Settings...
Snap and Grid Snap

Ribbo

F9 or
Ctrl+B

n

Snap in AutoCAD has two possible types, Grid Snap and Polar Snap. When you are setting up the

drawing, you should set the desired Snap type and increment. You may decide to use both types of Snap,

so set both increments initially. You can have only one of the two Snap types active at one time. (See
Chapter 3, Draw Command Concepts, for further explanation and practice using both Snap types.)

Grid Snap forces the cursor to preset positions on the screen, similar to the Grid. Grid Snap is like an
invisible grid that the cursor “snaps” to. This function can be of assistance if you are drawing Lines and
other objects to set positions on the drawing, such as to every .5 unit. The default value for Grid Snap

is .5, but it can be changed to any value.

Polar Snap forces the cursor to move in set intervals from the previously designated point (such as the
“first point” selected during the Line command) to the next point. Polar Snap operates for cursor move-
ment at any previously set Polar Tracking angle, whereas Grid Snap (since it is rectangular) forces regular
intervals only in horizontal or vertical movements. Polar Tracking must also be on (POLAR or F10) for

Polar Snap to operate.

TIP
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Set the desired snap type and increments using the FIGURE 6-11
Snap command or the Drafting Settings dialog box. In , .
the Drafting Settings dialog box, select the Snap and B Draing Settings —
Grid tab (Fig. 6-11). "Snap and Grid | Poler Tracking | Objsct Snap | Dynamic nput | uick Propeties

[¥] Srap On (F3) |71 Grd On F7)
To set the Polar Snap increment, first select Polar Snap Sn= spacing e seeng )
in the Snap Type section (lower left). This action — G"_d ‘ang. E;Ei
causes the Polar Spacing section to be enabled. Next, | 77 o vigaens R
enter the desired Polar Distance in the edit box. B Vg i

Polar spacing Giid behayicr

To set the Grid Snap increment, first select Grid Snap P B2 M;E:L oo
in the Snap Type section. This action causes the Snap Snan ype spacng
section to be enabled. Next, enter the desired Snap X SEEe= (7] Deplay grd bayond Limte
Spacing value in the edit box. If you want a non- h— [l Folln Dyramic UGS
square snap grid, remove the check by Equal X and Y © P
spacing, then enter the desired values in the Snap X
spacing and Snap Y spacing edit boxes. [(Gre ) ok S| [k

The Command line format of Snap is as follows:

Command: snap
Specify snap spacing or [ON/OFF/Aspect/Style/Type] <0.5000>:

Value
Entering a value at the Command line prompt sets the Grid Snap increment only. You must use the
Drafting Settings dialog box to set the Polar Snap distance.

ON/OFF

Selecting ON or OFF accomplishes the same action as toggling the F9 key or selecting the word SNAP on
the Status Bar.

Aspect
The Aspect option allows specification of unequal X and Y spacing for the snap grid. This is identical to
entering unequal Snap X Spacing and Snap Y Spacing in the dialog box.

Rotate

Although the Rotate option is not listed, the Grid Snap can be rotated about any point and set to any
angle. When Snap has been rotated, the GRID, ORTHO, and the “crosshairs” automatically follow this
alignment. This action facilitates creating objects oriented at the specified angle, for example, creating an
auxiliary view of drawing part or a floor plan at an angle. To do this, use the Rotate option in Command
line format (see Chapter 27, Auxiliary Views).

Style

The Style option allows switching between a Standard snap pattern (square or rectangular) and an
Isometric snap pattern. If using the dialog box, toggle Isometric snap. When Snap Style or Rotate (Angle) is
changed, the Grid automatically aligns with it (see Chapter 25, Pictorial Drawings).

Type
This option switches between Grid Snap and Polar Snap. Remember, you can have only one of the two
snap types active at one time.
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Once your snap type and increment(s) are set, you can begin FIGURE 6-12
drawing using either snap type or no snap at all. While drawing,
you can right-click on the word SNAP on the Status Bar to invoke

the shortcut menu shown in Figure 6-12. Here you can toggle Grid Snap Oﬂ%
between Grid Snap and Polar Snap or turn both off (POLAR must Off |
also be on to use Polar Snap). Left-clicking on the word SNAP or — Uselcons
pressing F9 toggles on or off whichever snap type is current. > Seftings.

Display 3

;SNAP|GF{ID ORTHO |POLAR |OSNAP |OTRACK | DUC

The process of setting the Snap Type, Grid Snap Spacing, Polar Snap Spacing, and Polar Tracking Angle is

usually done during the initial stages of drawing setup, although these settings can be changed at any TIP
time. The Grid Snap Spacing value is stored in the SNAPUNIT system variable and saved in the drawing

file. The other settings (Snap Type, Polar Snap Spacing, and Polar Tracking Angle) are saved in the system

registry (as the SNAPTYPE, POLARDIST, and POLARANG system variables) so that the settings remain

in affect for any drawing until changed.

Grid

Command
(Type) Ribbon
Tools
Drafting Settings... F7 or
Snap and Grid Grid Ctrl+G

Grid is visible on the screen, whereas Grid Snap is invisible. Grid is only a visible display of some regular
interval. Grid and Grid Snap can be independent of each other. In other words, each can have separate
spacing settings and the active state of each (ON, OFF) can be controlled independently. The Grid
follows the Snap if Snap is rotated or changed to Isometric Style. Although the Grid spacing can be differ-
ent than that of Snap, it can also be forced to follow Snap by using the Snap option. The default Grid
setting is 0.5.

The Grid cannot be plotted. It is not comprised of Point objects and therefore is not part of the current
drawing. Grid is only a visual aid.

Grid can be accessed by Command line format (shown below) or set via the Drafting Settings dialog box
(Fig. 6-11). The dialog box can be invoked by menu selection or by typing Dsettings or DS.

NOTE: When you draw in 3D (normally by beginning with a 3D template drawing, ACAD3D.DWT or
ACADISO3D.DWT), lines rather than dots are used to designate the Grid.

Command: grid
Specify grid spacing(X) or [ON/OFF/Snap/Major/aDaptive/Limits/Follow/Aspect] <0.5000>:

ON/OFF
The ON and OFF options simply make the Grid visible or not (like toggling the F7 key, pressing Ctrl+G,
or clicking GRID on the Status bar).

Grid Spacing

If you supply a value in Command line format or in the Grid X spacing and Grid Y spacing edit boxes, the
Grid is displayed at the specified spacing regardless of the Snap spacing. If you key in an X as a suffix to
the value (for example, 2X), the Grid is displayed at that value times the current Snap spacing.
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Limits (Display grid beyond Limits)

This option determines whether or not the Grid is displayed beyond the area set by the Limits command.
For example, if you chose to display the grid beyond the Limits, the grid pattern is displayed to the edge
of the drawing area no matter how far you Zoom in or out. If you chose not to display the Grid beyond
the Limits, when Zoomed out you can “see” the Limits by the area filled with the grid pattern. Regardless
of this setting, Zoom All displays the area defined by the Limits.

Adaptive grid

When the grid is not adaptive, dots (or lines used instead of dots for 3D drawings) are displayed at the
value specified for Grid spacing regardless of how far you Zoom in or out. With this setting, at some point
the grid becomes too small to display if you Zoom out far enough.

If Adaptive grid is turned on, the grid adapts to changes in the display due to Zooming. For example, if
you Zoom out, the Grid dots may be displayed every 2.5 units instead of every .5 units (the frequency of
these grid dots or lines is determined by the setting of the Major grid lines). This Adaptive grid setting is
stored in the GRIDDISPLAY system variable.

Allow subdivision below grid spacing

If Adaptive grid is turned on, but this option is off, the grid adapts only when you Zoom out by increasing
the Grid spacing. If Allow subdivision below grid spacing is turned on, the grid adapts by adding more grid
dots (or lines) when you Zoom in. For example, if you Zoom in, the Grid dots may be displayed every .1
units instead of every .5 units. However, keep in mind that even though the grid dots are more closely
spaced, the Snap setting does not change. Therefore, the closely spaced dots do not improve the Snap
accuracy.

Major lines

This value specifies the frequency of grid dots (or lines) that appear if Adaptive grid is turned on. For
example, if Grid spacing is set to 1 and the Major lines setting is 2, grid dots (or lines) would appear at
intervals of 2, 4, 8, and so on, as you continually Zoom out. Since Adaptive grid requires a Regen (regener-
ation) to display the new settings, a lower Major lines value requires Regens more often than a higher
value. This setting is stored in the GRIDMAJOR system variable.

Follow

This option is used only for drawing in 3D. If this option is on, the grid pattern (lines for 3D drawings)
automatically follow the XY plane of the Dynamic UCS. This setting is stored in the GRIDDISPLAY
system variable.

Aspect
The Aspect option of Grid allows different X and Y spacing (causing a rectangular rather than a square
Grid).

Dsettings Command
(Type) Ribbon
Status Bar
Tools (right-click)
Drafting Settings... Dsettings DS Settings...

You can access controls to Snap and Grid features using the Dsettings command. Dsettings produces the
Drafting Settings dialog box described earlier (see Fig. 6-11). The three tabs in the dialog box are Snap and
Grid, Polar Tracking, and Object Snap. Use the Snap and Grid tab to control settings for Snap and Grid as
previously described. The Polar Tracking and Object Snap tabs are explained in Chapter 7.
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Using Snap and Grid

Using Snap and Grid for drawing is a personal preference and should be used whenever appropriate for
the drawing. Using Snap and Grid can be beneficial for some drawings, but may not be useful for others.

Generally, Snap and Grid can be useful in cases where many of the lines to be drawn or other measure-
ments used are at some regular interval, such as 1 mm or 1/2”. Typically, small mechanical drawings
and some simple architectural drawings may fall into this category. On the other hand, if you anticipate
that few of the measurements in the drawing will be at regular interval lengths, Snap and Grid may be of
little value. Drawings such as civil engineering drawings involving site plans would fall into this category.
Grid and Snap are useful only in cases where the interval is set to a large enough value relative to the
screen size (or Limits) to facilitate seeing and PICKing points easily.

INTRODUCTION TO LAYOUTS AND PRINTING

The last several steps listed in the “Steps for Basic Drawing Setup” on this chapter’s first page are also
listed below.

Change the LTSCALE value based on the drawing Limits.

Create the desired Layers and assign appropriate linetype and color settings.

Create desired Text Styles.

Create desired Dimension Styles.

Activate a Layout tab, set it up for the plot or print device and paper size, and create a viewport (if
not already created).

10. Create or insert a title block and border in the layout.

OO

Part of the process of setting the LTSCALE, creating Text, and creating Dimension Styles, (steps 5,7, and 8)
is related to the size of the drawing. Steps 9 and 10 prepare the drawing for making a print or plot.
Although steps 9 and 10 are often performed after the drawing is complete and just before making a
print or plot, it is wise to consider these steps in the drawing setup process. Because you want hidden
line dashes, text, dimensions, hatch patterns, etc. to have the correct size in the finished print or plot, it
would be sensible to consider the paper size of the print or plot and the drawing scale before you create
text, dimensions, and hatch patterns in the drawing. In this way, you can more accurately set the neces-
sary sizes and system variables before you draw, or as you draw, instead of changing multiple settings
upon completion of the drawing.

To put it simply, to determine the size for linetypes (LISCALE), text, and dimensions, use the proportion
of the drawing to the paper size. In other words, if the size of the drawing area (Limits) is 22 x 17 and the
paper size you will print on is 11 x 8.5, then the drawing is 2 times the size of the paper. Therefore, set the
LTSCALE to 2 and create the text and dimensions twice as large as you want them to appear on the print.

This chapter gives an introduction to layouts and creating paper space viewports. Advanced features of
drawing setup, layouts, viewports, and plotting are discussed in Chapter 12, Advanced Drawing Setup,
Chapter 13, Layouts and Viewports, and Chapter 14, Printing and Plotting.

Model Tab and Layout Tabs

At the bottom of the drawing area you should see one Model ~ FIGURE 6-13
tab and two Layout tabs. If the tabs are not displayed, right-
click on the Layout 1 toggle on the Status Bar and select
Display Layout and Model Tabs (Fig 6-13).
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When you start AutoCAD and begin a drawing, the Model tab is active by default. Objects that represent
the subject of the drawing (model geometry) are normally drawn in the Model tab, also known as “model
space.” Traditionally, dimensions and notes (text) are also created in model space.

A layout is activated by selecting the FIGURE 6-14
Layout1, Layout2, or other layout tab
(Fig. 6-14). Alayout represents the
sheet of paper that you intend to print
or plot on (sometimes called paper
space). The dashed line around the
“paper sheet” in Figure 6-14 represents
the maximum printable area for the
configured printer or plotter.

paper space

You can have multiple layouts (Layout1,
Layout2, etc.), each representing a differ-
ent sheet size and/or print or plot
device. For example, you may have one
layout to print with a laser printer on a
8.5 x 11 inch sheet and another layout
set up to plot on an 24 x 18 (“C” size)
sheet of paper.

v

With the default options set when
AutoCAD is installed, a viewport is
automatically created when you acti-
vate a layout. However, you can create layouts using the Vports command. A viewport is a “window”
that looks into model space. Therefore, you first create the drawing objects in model space (the Model
tab), then activate a layout and create a viewport to “look into” model space. Typically, only drawing
objects such as a title block, border, and some text are created in a layout. Creating layouts and view-
ports is discussed in detail in Chapter 13, Layouts and Viewports.

e osnap rtmack [oues [ [ ae [leseer 1 O G [ [vews] [ [ J5) amcan come - T[]

printable area

Since a layout represents the actual printed sheet, you normally print the layout full size (1:1). However,
the view of the drawing objects appearing in the viewport is scaled to achieve the desired print scale. In
other words, you can control the scale of the drawing by setting the “viewport scale”—the proportion of
the drawing objects that appear in the viewport relative to the paper size, or simply stated, the propor-
tion of model space to paper space. (This is the same idea as the proportion of the drawing area to the

paper size, discussed earlier.)
FIGURE 6-15

One easy way to set the viewport scale is to use the Viewport |
Scale pop-up list near the lower-right corner of the Drawing |
Editor (Fig. 6-15). To set the scale of objects in the viewport | .
relative to the paper size, select the desired scale from the | nr
list. Setting the scale of the drawing for printing and plot- | 15
I
I
|

Scale to fit
11

ting using this and other methods is discussed in detail in
Chapter 13, Layouts and Viewports, and Chapter 14,

1:8
1:10

Printing and Plotting. 1:16
—— 174" =10
38" =10
. 12" =1-0" \
34" =1-0" -
{17 = A7

o

Custom...

2
D=l [vemax] [0 [@os378 W& [0 [ A l-[O]
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Setting the Viewport Scale
changes the size of the geometry
in the viewport relative to the
paper (Layout). Note in Figure
6-16 that selecting 1:1 from the
Viewport Scale pop-up list
changes the size of the drawing
in the viewport compared to the
drawing shown in Fig. 6-14.

Using a Layout tab to set up a
drawing for printing or plotting
is recommended, although you
can also make a print or plot
directly from the Model tab
(print from model space). This
method is also discussed in
Chapter 14, Printing and
Plotting.

Step 10 in the “Steps for Basic
Drawing Setup” is to create a
titleblock and border for the
layout. The titleblock and text
that you want to appear only in
the print but not in the drawing
(in model space) are typically
created in the layout (in paper
space). Figure 6-17 shows the
drawing after a titleblock has
been added.

The advantage of creating a title-
block early in the drawing
process is knowing how much
space the titleblock occupies so
you can plan around it. Note
that in Figure 6-17 no drawing
objects can be created in the
lower-right corner because the
titleblock occupies that area.

FIGURE 6-16
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Command:

Creating a titleblock is often accomplished by using the Insert command to bring a previously created
Block into the layout. A Block in AutoCAD is a group of objects (Lines, Arcs, Circles, Text, etc.) that is
saved as one object. In this way, you do not have to create the set of objects repeatedly—you need create
them only once and save them as a Block, then use the Insert command to insert the Block into your
drawing. For example, your school or office may have a standard titleblock saved as a Block that you can
Insert. Blocks are covered in Chapter 21, Blocks and DesignCenter.



TIP

‘ Leach: AutoCAD® 2010 6. Basic Drawing Setup Text © The McGraw-Hill
Instructor Companies, 2010

108 Chapter 6
.

Why Set Up Layouts Before Drawing?

Knowing the intended drawing scale before completing the drawing helps you set the correct size for
linetypes, text, dimensions, hatch patterns, and other size-related drawing objects. Since the text and
dimensions must be readable in the final printed drawing (usually 1/8” to 1/4” or 3mm-6mm), you
should know the drawing scale to determine how large to create the text and dimensions in the drawing.
Although you can change the sizes when you are ready to print or plot, knowing the drawing scale early
in the drawing process should save you time.

You may not have to go through the steps to create a layout and viewport to determine the drawing scale,
although doing so is a very “visible” method to achieve this. The important element is knowing ahead of
time the intended drawing scale. If you know the intended drawing scale, you can calculate the correct
sizes for creating text and dimensions and setting the scale for linetypes. This topic is a major theme dis-
cussed in Chapters 12, 13, and 14.

AutoCAD 2008 introduced annotative objects. Annotative objects offer an alternative method for deter-
mining and specifying a static size for “annotation” in drawings such as text, dimensions, and hatch pat-
terns. Annotative objects are dynamic in that the size of these objects can be easily changed to match the
viewport scale. Using this method is particularly helpful for displaying the same text and dimensions in
multiple viewports at different scales. Annotative objects are introduced in Chapters 12, 13, and 14 and
are explained in detail in Chapter 33, Advanced Layouts, Plotting, and Annotative Objects.

Printing and Plotting FIGURE 6-18
The Plot command allows you to print a (5] Plot - Mode! ==
drawing (using a printer) or plot a i) Leam about Plotting
drawing (using a plotter). The Plot Page setup
command invokes the Plot dialog box Name:  [ddones =l
(Fig. 6-18). You can type the Plot
command, select the Plot icon button from Printer plotter _
the Standard toolbar, or select Plot from Rane ][ properses... |
the File pull-down menu, as well as use Flotter: HP LaserJet 4 Plus - Windows System Driver - by Autodesk k—g.57—]
other methods (see “Plot,” Chapter 14). Where:  Dell 2008

Description:
If you want to print the drawing as it [T Plot to fle

appears in model space, invoke Plot while

the Model tab is active. Likewise, if you peper e Numbe; ofcopes
want to print a layout, invoke Plot while et ) =
the desired Layout tab is active. Plotarea Plot scale
What to plot: [¥]Fit to paper
The Plot dialog box allows you to specify Dispiy v Scale: [Custom
several options with respect to printing _ _ .
Plot offset (i t to printabl ) 1 inches =
and plotting, such as selecting the plot DI ’ DIZDD:;QDIH = . c: " EDarZa . loer )
device, paper size, and scale for the plot. . ’ -
If you are printing the drawing from the v: |0.000000 finch Scale lnensights
Model tab, you would select an appropri-
ate scale (such as 1:1, 1:2, or Scaled to Fit) (review... ] Lo e o J[ cons J[ v |®

in the Scale drop-down list so the drawing
geometry would fit appropriately on the
printed sheet (see Fig. 6-18). If you are printing the drawing from a layout, you would select 1:1 in the
Scale drop-down list. In this case, you want to print the layout (already set to the sheet size for the plot
device) at full size. The drawing geometry that appears in the viewport can be scaled by setting the
viewport scale, as described earlier.
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Any plot specifications you make with the Plot dialog box (or the Page Setup dialog box) are saved with
each Layout tab and the Model tab; therefore, you can have several layouts, each saved with a particular
print or plot setup (scale, device, etc.).

Details of printing and plotting, including all the options of the Plot dialog box, printing to scale, and
configuring printers and plotters, are discussed in Chapter 14.

Setting Layout Options and Plot Options

In Chapters 12, 13, and 14 you will learn advanced steps in setting up a drawing, how to create layouts
and viewports, and how to print and plot drawings. Until you study those chapters, and for printing
drawings before that time, you may need to go through a simple process of configuring your system for
a plot device and to automatically create a viewport in layouts. However, if you are at a school or office,
some settings may have already been prepared for you, so the following steps may not be needed.
Activating a Layout tab automatically creates a viewport if you use AutoCAD’s default options that
appear when it is first installed.

As a check, start AutoCAD and draw a Circle in model space. When you activate a Layout for the first
time in a drawing, you see either a “blank” sheet with no viewport, or a viewport that already exists, or
one that is automatically created by AutoCAD. The viewport allows you to view the circle you created
in model space. (If the Page Setup Manager appears, select Cancel this time.) If a viewport exists, but no
circle appears, double-click inside the viewport and type Z (for Zoom), press Enter, then type A (for All)
and press Enter to make the circle appear.

If your system has not previously been configured for you at your school or office, follow the procedure
given in “Configuring a Default Output Device” and “Creating Automatic Viewports.” After doing so,
you should be able to activate a Layout tab and AutoCAD will automatically match the layout size to the
sheet size of your output device and automatically create a viewport.

Configuring a Default FIGURE 6-19

Output Device g

If no default output device has K] Options 5|
been specified for your system or Cunsnt profle: <elbnamed Profie> i) Cumertdrawing:  DrwingT2.dwg

to CheCk to see lf one haS already | Files I Lisplay |Oper| and Save | Flot and Publish |System | User Preferences | Drafting |3D Modeling ISeIac:liun | Pruﬁlesl

been specified for you, follow the
steps below (Fig. 6-19).

Badgult plot settings for new drawings General plot options

je as default output device When changing the plot device:

3 DeiD P aserdet 4 Bis

@ Keep the layout paoer size f possible
) Use last successful plot settings " Use the plot device papersize

Add or Corfigure Platters... ]

1. Invoke the Options dialog box [

System printer spool alert

2. In the Plot and Publish tab, ) Save one Iog per plot
1 at th D lt lt tt o publis!
ocate the efau prot seftings Nﬁmi:‘l;c DWF Publish ( Plct Stamp Setings... J
for new drawings cluster near Ty
omatic 'ubli ettings..
the top-left corner of the = (L Plo S Table Setrs.. |
dialog box. Select the desired
! g x ¢ e oK Cancel Help

3.

by rlght-Cthlng in the Plot to file [P‘Iways alett {and log emors) v]

drawing area and selecting Defaul location for plat to file operations: OLE plot quality

Options... from the bottom of Gtem [Automaticaly selec -]

the shortcut menu, or select- Background processing opfiors iy [] Use OLE appiication when plotting OLE
Enable background plot when: objects

ing Options... from the [ Pitting [¥] Publishing [7] Hide sygem oriters

bottom of the Tools pull-
down menu.

plot device from the list (such
as a laser printer), then select

Plot and publish log file
Automaticaly save plot and publish log
@) Save one cortinuous plot log

Spedify plot offset refative to

@ Pintable area *) Edge of paper

the Use as default output device button.

Select OK.
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If output devices that are connected to your system do not appear in the list, see “Configuring Plotters
and Printers” in Chapter 14.

Creating Automatic Viewports FIGURE 6-20
If no viewport exists on your screen, configure your system e
to automatically create a viewport by following these steps s ;
F' 6_20) Currert profie zzlUnnamed Profilex> |:_| Curen
( lg' . Display ‘Open and Save I Flot and Pubiish ISystem I LUzer Prefe
. . . Window Elements Display r
1. Invoke the Options §11alog box again. - =T
2. Inthe Display tab, find the Layout elements cluster near the 7 Display seral bars incraning windom
lower-left corner of the dialog box. Select the Create view- Diplay Cranuirg stat.s bar 2 e
port in new layouts checkbox from the bottom of the list. Dreley seeen e B
Use large buttons for Toobars
3. Select OK 7] Show Teol Tipe >
| Show shortcut keys in Tool Tips =
Lo . 7] Show extended TooTips
Printing the Drawing 2 Humber of seconds to delay Disply §
Once an output device has been configured for your system, Show rolbver TealTips RE
you are ready to print. For simplicity, you need to perform ST e———— R E
only three steps to make a print of your drawing, either from Leyout lemerts b
| Display Layout and Mode! tabs
the Model tab or from a Layout tab. 7] Diplay pritato area -
/| Digplay paper background .;Dsmal
1. Invoke the Plot dialog box. Set the desired scale in the Dy peperatacon . -
. . . . | oW Fage Up Manager rornew ayo! =
Plot Scale section, Scale drop-down list. If you are printing e vienpot i new layouts 50
from a Layout tab, select 1:1. If you are printing from the K
Model tab, select Scaled to Fit or other appropriate scale. (o

2. Select the Preview button to ensure the drawing will be
printed as you expect.
3. Assuming the preview is as you expect, select the OK button to produce the print or plot.

This section, “Introduction to Layouts and Printing,” will give you enough information to create prints
or plots of drawings for practice and for the next several Chapter Exercises. You also have learned some
important concepts that will help you understand all aspects of setting up drawings, creating layouts
and viewports, and printing and plotting drawings, as discussed in Chapters 12, 13, and 14.

I
CHAPTER EXERCISES

1. Adrawing is to be made to detail a mechanical part. The part is to be manufactured from sheet
metal stock; therefore, only one view is needed. The overall dimensions are 16 x 10 inches,
accurate to the nearest .125 inch. Complete the steps for drawing setup:

A. The drawing will be automatically “scaled to fit” the paper (no standard scale).

1. Begin a New drawing. If a dialog box appears, either select the ACAD.DWT template or

select Start from Scratch, and Imperial default settings.

2. Units should be Decimal. Set the Precision to 0.000.

3. Set Limits in order to draw full size. Make the lower-left corner 0,0 and the upper right
at 24,18. This is a 4 x 3 proportion and should allow space for the part and dimensions
or notes.

. Zoom All. (Type Z for Zoom; then type A for All.)

. Set the Grid to 1.

6. Set the Grid Snap increment to .125. Since the Polar Snap increment and Snap Type are not

saved with the drawing (but are saved in the system registry), it is of no use to set these
options at this time.

Q1 =~
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7.

Save this drawing as [@s[JHEEY (to be used again later). (When plotting at a later time,
“Scale to Fit” can be specified.)

The drawing will be printed from a layout to scale on engineering A size paper (11”7 x 8.5”).

1.

N

[S20

Begin a New drawing. If a dialog box appears, either select the ACAD.DWT template or
select Start from Scratch, and Imperial default settings.

. Units should be Decimal. Set the Precision to 0.000.
. Set Limits to a proportion of the paper size, making the lower-left corner 0,0 and the

upper-right at 22,17. This allows space for drawing full size and for dimensions or notes.

. Zoom All. (Type Z for Zoom; then type A for All.)
. Set the Grid to 1.
. Set the Grid Snap increment to .125. Since the Polar Snap increment and Snap Type are not

saved with the drawing (but are saved in the system registry), it is of no use to set these
options at this time.

. Activate a Layout tab. Assuming your system is configured for a printer using an 11 x 8.5

sheet and is configured to automatically create a viewport (see “Setting Layout Options
and Plot Options” in this chapter), a viewport should appear. If the Page Setup Manager
appears, select Close.

. Double-click inside the viewport, then select 1:2 from the Viewport Scale list (in the lower-

right corner). Next, double-click outside the viewport or toggle the MODEL button on the
Status bar to PAPER.

. Activate the Model tab. Save the drawing as [@s{3DEV:A

2. A drawing is to be prepared for a house plan. Set up the drawing for a floor plan that is approxi-

mately 50" x 30". Assume the drawing is to be automatically “Scaled to Fit” the sheet (no standard
scale).

A.

mEmg 0w

G.

Begin a New drawing. If a dialog box appears, either select the ACAD.DWT template or
select Start from Scratch, and Imperial default settings.

Set Units to Architectural. Set the Precision to 0’-0 1/4”. Each unit equals 1 inch.

Set Limits to 0,0 and 807,60’. Use the apostrophe (‘) symbol to designate feet. Otherwise,
enter 0,0 and 960,720 (size in inch units is: 80x12=960 and 60x12=720).

Zoom All. (Type Z for Zoom; then type A for All.)

Set Grid to 24 (2 feet).

Set the Grid Snap increment to 6”. Since the Polar Snap increment and Snap Type are not
saved with the drawing (but are saved in the system registry), it is of no use to set these
options at this time.

Save this drawing as [@5{:) N

3. Amultiview drawing of a mechanical part is to be made. The partis 125mm in width, 30mm in
height, and 60mm in depth. The plot is to be made on an A3 metric sheet size (420mm x 297mm).
The drawing will use ISO linetypes and ISO hatch patterns, so AutoCAD’s Metric default settings
can be used.

A.

B.
C.

Begin a New drawing using either the ACADISO.DWT template or select Start from Scratch,
and Metric default settings.

Units should be Decimal. Set the Precision to 0.00.

Calculate the space needed for three views. If Limits are set to the sheet size, there should be
adequate space for the views. Make sure the lower-left corner is at 0,0 and the upper right is
at 420,297. (Since the Limits are set to the sheet size, a plot can be made later at 1:1 scale.)

Set the Grid Snap increment to 10. Make Grid Snap current.

Save this drawing as [@s[J#€] (to be used again later).

Basic Drawing Setup 111
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4. Assume you are working in an office that designs many mechanical parts in metric units.
However, the office uses a standard laser jet printer for 11” x 8.5” sheets. Since AutoCAD does
not have a setup for metric drawings on non-metric sheets, it would help to carry out the steps
for drawing setup and save the drawing as a template to be used later.

A.

B.

C.

™o

L.

Begin a New drawing. If a dialog box appears, either select the ACAD.DWT template or
select Start from Scratch, and Imperial default settings.

Set the Units Precision to 0.00.

Change the Limits to match an 11”7 x 8.5” sheet. Make the lower-left corner 0,0 and the upper
right 279,216 (11 x 8.5 times 25.4, approximately). (Since the Limits are set to the sheet size,
plots can easily be made at 1:1 scale.)

Zoom All. (Type Z for Zoom, then A for All).

Change the Grid Snap increment to 2. When you begin the drawing in another exercise, you
may want to set the Polar Snap increment to 2 and make Polar Snap current.

Change Grid to 10.

At the Command prompt, type LTSCALE. Change the value to 25.

Activate a Layout tab. Assuming your system is configured for a printer using an 11 x 8.5
sheet and is configured to automatically create a viewport (see “Setting Layout Options and
Plot Options” in this chapter), a viewport should appear. (If the Page Setup Manager appears,
select Close and the viewport should appear.)

Produce the Page Setup Manager by selecting it from the File pull-down menu or typing
Pagesetup at the Command prompt. Select Modify so the Page Setup dialog box appears. In
this dialog box, find the Printer/Plotter section and select your configured printer if not
already configured. Ensure the Paper size is set to Letter. In the Plot Scale section, use the
drop-down list to change inches to mm. Then select 1:1 in the Scale drop-down list. This
action causes AutoCAD to measure the 11 x 8.5 inch sheet in millimeters (as shown by the
image in the Printer/Plotter section) and print the sheet at 1:1. Select OK in the Page Setup
dialog box and Close in the Page Setup Manager. Using the Page Setup Manager saves the print
settings with the layout for future use.

Examining the layout, it appears the viewport is extemely small in relation to the printable
area. Erase the viewport.

To make a new viewport, type -Vports at the Command prompt (don’t forget the hyphen) and
press Enter. Accept the default (Fit) option by pressing Enter. A viewport appears to fit the
printable area.

Double-click inside the viewport, then select 1:1 from the Viewport Scale list (in the lower-right

corner).

Next, double-click outside the viewport or toggle the MODEL button on the Status bar to
PAPER.

M. Activate the Model tab. Save the drawing as FaX\1 JIS(@R

5. Assume you are commissioned by the local parks and recreation department to provide a layout
drawing for a major league sized baseball field. Follow these steps to set up the drawing:

A.

B.
C.

Begin a New drawing. If a dialog box appears, either select the ACAD.DWT template or
select Start from Scratch, and Imperial default settings.

Set the Units to Architectural and the Precision to 1/2”.

Set Limits to an area of 512 x 384’ (make sure you key in the apostrophe to designate feet).
Zoom All.

Type DS to invoke the Drafting Settings dialog box. Change the Grid Snap to 10" (don’t forget
the apostrophe). When you are ready to draw (at a later time), you may want to set the Polar
Snap increment to 10" and make Polar Snap the current Snap Type.

Use the Grid command and change the value to 20". Ensure SNAP and GRID are on.

Save the drawing and assign the name [EZNBRYIIRDEE s (X
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CAD ACCURACY

Because CAD databases store drawings as digital information with great precision (fourteen numeric
places in AutoCAD), it is possible, practical, and desirable to create drawings that are 100% accurate; that
is, a CAD drawing should be created as an exact dimensional replica of the actual object. For example,
lines that appear to connect should actually connect by having the exact coordinate values for the match-
ing line endpoints. Only by employing this precision can dimensions placed in a drawing automatically
display the exact intended length, or can a CAD database be used to drive CNC (Computer Numerical
Control) machine devices such as milling machines or lathes, or can the CAD database be used for rapid
prototyping devices such as Stereo Lithography Apparatus. With CAD/CAM technology (Computer-
Aided Design/Computer-Aided Manufacturing), the CAD database defines the configuration and accu-
racy of the finished part. Accuracy is critical. Therefore, in no case should you create CAD drawings
with only visual accuracy such as one might do when sketching using the “eyeball method.”

OBJECT SNAP

AutoCAD provides a capability called “Object Snap,” or OSNAP for short, that enables you to “snap” to
existing object endpoints, midpoints, centers, intersections, etc. When an OSNAP mode (Endpoint,
Midpoint, Center, Intersection, etc.) is invoked, you can move the cursor near the desired object feature
(endpoint, midpoint, etc.) and AutoCAD locates and calculates the coordinate location of the desired
object feature. Available Object Snap modes are:

Endpoint, Midpoint, Intersection, Center, Quadrant, Tangent, Perpendicular, Parallel, Extension, Nearest, Insert,
Node, Mid Between Two Points, Temporary Tracking, From, and Apparent Intersection

For example, when you want FIGURE 7-1
to draw a Line and connect
its endpoint to an existing

. . Do 85060 KD o € Q0 B M S 0| O ol s | 5
Line, you can invoke the L= S EEET T | =
Endpoint OSNAP mode at the = T T
“Specify next point or - I
[Undo]:” prompt, then snap = =
exactly to the desired line - y &
end by moving the cursor B
near it and PICKing - o =
(Fig. 7-1). OSNAPs can be 5 -
used for any draw or modify  |* o
operation—whenever a
AutoCAD prompts for a =
point (location). ]

E
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AutoCAD displays a “Snap Marker” indicating the particu- FIGURE 7-2

lar object feature (endpoint, midpoint, etc.) when you move
the cursor near an object feature. Each OSNAP mode
(Endpoint, Midpoint, Center, Intersection, etc.) has a distinct
symbol (Snap Marker) representing the object feature. This
innovation allows you to preview and confirm the snap
points before you PICK them (Fig. 7-2).

AutoCAD provides two other aids for previewing and confirming OSNAP points before you PICK. A
“Snap Tip” appears shortly after the Snap Marker appears (hold the cursor still and wait one second).
The Snap Tip gives the name of the found OSNAP point, such as an Endpoint, Midpoint, Center, or
Intersection, (Fig. 7-2). In addition, a “Magnet” draws the cursor to the snap point if the cursor is within
the confines of the Snap Marker. This Magnet feature helps confirm that you have the desired snap
point before making the PICK.

A visible target box, or “Aperture,” can be displayed at the cursor (invisible by FIGURE 7-3 =
default) whenever an OSNAP mode is in effect (Fig. 7-3). The Aperture is a square
box larger than the pickbox (default size of 10 pixels square). Technically, this target
box (visible or invisible) must be located on an object before a Snap Marker and

related Snap Tip appear. The settings for the Aperture, Snap Markers, Snap Tips, and _EH_
Magnet are controlled in the Drafting tab of the Options dialog box (discussed later).

OBJECT SNAP MODES

The Object Snap modes are explained in this section. Each mode, and its relation to the AutoCAD
objects, is illustrated.

Object Snaps must be activated in order for you to “snap” to the desired object features. Two methods
for activating Object Snaps, Single Point Selection and Running Object Snaps, are discussed in the sec-
tions following Object Snap Modes. The OSNAP modes (Endpoint, Midpoint, Center, Intersection, etc.)
operate identically for either method.

Center FIGURE 7-4
This OSNAP option finds the center of a Circle, Arc,

or Donut (Fig. 7-4). You can PICK the Circle object or

————  where you think the center is.

Bt

LOCATES CENTER LOCATES CENTER



‘ Leach: AutoCAD® 2010 7. Object Snap and Object Text
Instructor Snap Tracking

116 Chapter 7
N

© The McGraw-Hill
Companies, 2010

Endpoint

5 The Endpoint option snaps to the endpoint of a
/ Line, Pline, Spline, or Arc (Fig. 7-5). PICK the
' object near the desired end.

Insert

This option locates the insertion point of Text
% or a Block (Fig. 7-6). PICK anywhere on the
Block or line of Text.

Intersection
Using this option causes AutoCAD to calcu-
late and snap to the intersection of any two
objects (Fig. 7-7). You can locate the cursor
(Aperture) so that both objects pass near
(through) it, or you can PICK each object indi-
vidually.

Even if the two objects that you PICK do not physically
intersect, you can PICK each one individually with

the Intersection mode and AutoCAD will find the
extended intersection (Fig. 7-8).

FIGURE 7-5

LOCATES ENDPOINT

FIGURE 7-6

LOCATES ENDPOINT

LOCATES INSERTION POINT

FIGURE 7-7

LOCATES INTERSECTION

LOCATES INTERSECTION

FIGURE 7-8

LOCATES INTERSECTION

LOCATES
INTERSECTION



Leach: AutoCAD® 2010 7. Object Snap and Object Text © The McGraw-Hill ‘ @
Instructor Snap Tracking Companies, 2010

Object Snap and Object Snap Tracking 117

Midpoint FIGURE 7-9
/ The Midpoint option snaps to the point of a LOCATES MIDPOINT

Line or Arc that is halfway between the end-
points. PICK anywhere on the object (Fig. 7-9).

\ LOCATES MIDPOINT

Nearest FIGURE 7-10

/% The Nearest option locates the point on an object | .| .-

nearest to the cursor position (Fig. 7-10). Place POINT ON OBJECT
the cursor center nearest to the desired location,

then PICK.

Nearest cannot be used effectively with ORTHO or
POLAR to draw orthogonal lines because the Nearest

point takes precedence over ORTHO and POLAR. Iy

However, the Intersection mode (in Running Osnap mode

only) in combination with POLAR does allow you to con-
struct orthogonal lines (or lines at any Polar Trackin
angle) that intersect with other objects.

Node FIGURE 7-11
This option snaps to a Point object (Fig. 7-11). X
) The Point must be within the Aperture (visible X SNAPS TO A
or invisible Aperture). % /PONT OBJECT

N !
SNAPS TO A

POINT OBUJECT

Perpendicular FIGURE 7-12
I Use this option to snap perpendicular to the
L se:lected ob!ect (F1g. 7-12). PICK anywhere on a N
Line or straight Pline segment. The
Perpendicular option is typically used for the \
second point (“Specify next point:” prompt) of \

the Line command.

SNAPS PERPENDICULAR TO
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Quadrant FIGURE 7-13

SNAPS TO NEAREST QUADRANT

270 degree quadrant of a Circle (Fig. 7-13). PICK

Q The Quadrant option snaps to the 0, 90, 180, or
———! nearest to the desired Quadrant.

Tangent FIGURE 7-14
This option calculates and snaps to a tangent
‘@ point of an Arc or Circle (Fig. 7-14). PICK the Arc

or Circle as near as possible to the expected

Tangent point.
/
/
/
SNAPS TANGENT TO
Apparent intersection

-| Use this option when you are working with a 3D drawing and want to snap to a point in space
X where two objects appear to intersect (from your viewpoint) but do not actually physically inter-
< sect.

Acquisition Object Snap Modes

Three Object Snap modes require an “acquisition” step: Parallel, Extension, and Temporary Tracking.
When you use these Object Snap modes a dotted line appears, called an alignment vector, that indicates
a vector along which the selected point will lie. These modes require an additional step—you must
“acquire” (select) a point or object. For example, using the Parallel mode, you must “acquire” an object
to be parallel to. The process used to “acquire” objects is explained here and is similar to that used for
Object Snap Tracking (see “Object Snap Tracking” later in this chapter).

To Acquire an Object FIGURE 7-15
To acquire an object to use for an Extension or Parallel Object Snap mode,

move the cursor over the desired object and pause briefly, but do not pick

the object. A small plus sign (+) is displayed when AutoCAD acquires the

object (Fig. 7-15). A dotted-line “alignment vector” appears as you move

the cursor into a parallel or extension position (Fig. 7-16). You can acquire

multiple objects to generate multiple vectors. 3

To clear an acquired object (in case you decide not to use that object), move
the cursor back over the acquisition marker until the plus sign (+) disap-
pears. Acquired points also clear automatically when another command is
issued.
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The Parallel Osnap option snaps the rubberband line
/ | into a parallel relationship with any acquired object
(see “To Acquire an Object,” earlier this section).

Start a Line by picking a start point. When AutoCAD prompts
to “Specify next point or [Undo]:,” acquire an object to use as
the parallel source (a line to draw parallel to). Next, move the
cursor to within a reasonably parallel position with the
acquired line. The current rubberband line snaps into an exact
parallel position (Fig. 7-16). A dotted-line parallel alignment
vector appears as well as a tool tip indicating the current Line
length and angle. The parallel Osnap symbol appears on the
source parallel line. Pick to specify the current Line length.

Keep in mind multiple lines can be acquired, giving you several FIGURE 7-17

parallel options. The acquired source objects lose their acquisi-
tion markers when each Line segment is completed.

Consider the use of Parallel Osnap with other commands such
as Move or Copy. Figure 7-17 illustrates using Move with a Circle
in a direction Parallel to the acquired Line.

Extension
The Extension Osnap option snaps the rubberband line
—...| so that it intersects with an extension of any acquired
object (see “To Acquire an Object,” earlier this
section).

For example, assume you use the Line command, then the Extension FIGURE 7-18
Osnap mode. When another existing object is acquired, the current

Line segment intersects with an extension of the acquired object.

Figure 7-18 depicts drawing a Line segment (upper left) to an

Extension of an acquired Line (lower right). Notice the acquisition

marker (plus symbol) on the acquired object.

Consider drawing a Line to an Extension of other objects, such as FIGURE 7-19
shown in Figure 7-19. Here a Line is drawn to the Extension of an Arc.
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If you set Extension as a Running Osnap mode, each newly created Line FIGURE 7-20

segment automatically becomes acquired; therefore, you can draw an
extension of the previous segment (at the same angle) easily
(Fig. 7-20). (See “Osnap Running Mode” later in this chapter.)

Object Snap Modifiers

Three Object Snap modes can be thought of as Object Snap modifiers—that is, they are intended to be
used with other Object Snap options. They are Temporary Tracking or TT (also requires an acquisition
point), From, and Mid Between Two Points or M2p.

Temporary Tracking (TT)
Temporary Tracking sets up a temporary Polar Tracking point. This option allows you to “track”
w—0 |  in a polar direction from any point you select. Tracking is the process of moving from a selected
point in a preset angular direction. The preset angles are those specified in the Increment Angle
section in the Polar Tracking tab of the Drafting Settings dialog box (see “Polar Tracking” in
Chapter 3, Fig. 3-17).

For example, if you use the Line command, then use FIGURE 7-21
the Temporary Tracking button or type TT at the
“Specify first point:” prompt, you can select a point
anywhere and that point becomes the temporary
tracking point. The cursor moves in a preset angle
from that point (Fig. 7-21). The next point selected
along the alignment path becomes the Line’s first
point. POLAR does not have to be on to use TT. Note
that the temporary tracking point is indicated by an
acquisition marker, so it appears similar to any other
acquired point.

Temporary Tracking should be used in conjunction with FIGURE 7-22
another Osnap mode (use 1T, then another Osnap mode to
specify the point). As an example, assume you wanted to
begin drawing a Line directly above the corner of an existing
rectangular shape. To do this, use the Line command and at
the “Specify first point:” prompt invoke TT. Then use
Endpoint to acquire the desired corner of the rectangle. A
temporary tracking alignment vector appears from the corner
as indicated in Figure 7-22. To specify an exact distance, enter
a value (Direct Distance Entry with DYN off). The resulting
point is the point that satisfies the “Specify first point:”
prompt for the Line.
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Normally Temporary Tracking is used when only one point is required for the operation or possibly for the
“first point” of a Line or other object. Instead of using Temporary Tracking for the “next point,” use Object
Snap Tracking (see “Object Snap Tracking” later in this chapter).

From
—= | The From option is similar to the Temporary Tracking mode; however, instead of using a tracking
: vector to place the desired point, you specify a distance using relative Cartesian or relative
] polar coordinates. Like Temporary Tracking, you use another Osnap mode to specify the point to
track from, except with the From option no tracking vector appears. There are two steps: first,
select a “base point” (use another Osnap mode to select this point), then specify an “Offset”
(enter relative Cartesian or relative polar coordinates).

Like Temporary Tracking, the From mode is used for the “first point” or when only one point is required.
Use Object Snap Tracking for the “next point” specification rather than From.

Mid Between 2 Points (M2p)

M2p finds the midpoint between two points. M2p is intended to find a point not necessarily on an
object—the point can be anywhere between the two selected points. Other Osnap modes should be used
to designate the desired two points.

For example, assume you wanted to draw a Circle in FIGURE 7-23
the middle of a doorway of a floor plan (Fig. 7-23).
Begin the Circle command, then at the “Specify center

point for circle:” prompt, enter “m2p.” Select the two K
points on each side of the doorway as shown. ;
FIRST POINT OF MID

MID BETWEEN 2 POINTS

AutoCAD locates the midpoint between and uses it
as the center of the Circle. SECOND POINT OF MID

Command: circle

Specify center point for circle or [3P/2P/Ttr (tan
tan radius)]: m2p

First point of mid: PICK

Second point of mid: PICK

Specify radius of circle or [Diameter]:

M2p runs only as a single-point mode and should be typed or selected from the OSNAP shortcut menu
(Shift+right-click). M2p is not available as a “running OSNAP mode” option (not found in the Object
Snap tab of the Drafting Settings dialog box), but is intended to be used with running OSNAPs.

OSNAP SINGLE POINT SELECTION

0bieCf Command Short- Cursor Menu
Snaps (Type) i Ribbon (Shift+button 2)

(Single
Point End, Mid, etc.
oint) (first three Endpoint
letters) | Il - 1 | Midpoint, etc.
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There are many methods for
invoking OSNAP modes for
single point selection, as shown in
the command table. If you prefer
to type, enter only the first three
letters of the OSNAP mode at the
“Specify first point: “ prompt,
“Specify next point or [Undo]:”
prompt, or any time AutoCAD
prompts for a point.

If desired, an Object Snap toolbar
(Fig. 7-24) can be activated in the
AutoCAD Classic workspace by
right-clicking on any icon button
and selecting Object Snap from
the list of toolbars.

In addition to these options, a
special menu called the cursor
menu can be used. The cursor
menu pops up at the current
location of the cursor and
replaces the cursor when
invoked (Fig. 7-25). This

menu is activated by pressing
Shift+right-click (hold down the
Shift key while clicking the right
mouse button).

FIGURE 7-24
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With any of these methods, OSNAP modes are active only for selection of a single point. If you want to

OSNAP to another point, you must select an OSNAP mode again for the second point. With this
method, the desired OSNAP mode is selected transparently (invoked during another command opera-
tion) immediately before selecting a point when prompted. In other words, whenever you are prompted
for a point (for example, the “Specify first point:” prompt of the Line command), select or type an
OSNAP option. Then PICK near the desired object feature (endpoint, center, etc.) with the cursor.
AutoCAD snaps to the feature of the object and uses it for the point specification. Using OSNAP in this
way allows the OSNAP mode to operate only for that single point selection.
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For example, when using OSNAP during the Line command, the Command line reads as shown:

Command: _line Specify first point: endp of (PICK)
Specify next point or [Undo]: endp of (PICK)
Specify next point or [Undo]: Enter

Command:

Temporary Override Keys for Object Snap

Temporary Override keys allow you to access some AutoCAD drawing aids only while the key
sequences are held down. (The keys are called “overrides” because they temporarily override the
current settings that appear on the Status Bar without toggling the drawing aid on or off.) For example,
the Endpoint Osnap mode can be used during a Line command if you hold down the “Shift” key and the
letter “E” key while specifying the “first point” or “next point.” Using one of the Temporary Override
Keys shown below is identical to selecting one of these Osnaps from the Object Snap toolbar or from the
Shift+right-click shortcut menu in that the Osnap mode is active only for one pick.

Only three Osnap modes are programmed as Temporary Override Keys: Endpoint, Midpoint, and Center.
For each of these modes two key sequences are available—one on the right side of the keyboard and one
on the left. For example, to specify an Endpoint for the “next point” of a Line, hold down the Shift+E
sequence (left side of the keyboard) or the Shift+P sequence (right side of the keyboard). When you then
move the cursor near an endpoint, the square Endpoint Snap Marker appears so you can pick the end-
point. When you release the keys, the Endpoint mode is no longer available.

Left Side Right Side Function
Shift+E Shift+P Endpoint
Shift+V Shift+M Midpoint
Shift+C Shift+, (comma) Center

Temporary Overrides can be used only if the TEMPOVERRIDES system variable is set to 1. See
Appendix C for the complete list of default Temporary Override Keys.

OSNAP RUNNING MODE

A more effective method for using Object Snap is called “Running FIGURE 7-26
Object Snap” because one or more OSNAP modes (Endpoint, Center,
Midpoint, etc.) can be turned on and kept running indefinitely. Turn
on Running Object Snap by selecting the OSNAP button on the Status
Bar (Fig. 7-26) or by pressing the F3 key or Ctrl+F key sequence.

ORTHO [POLAR [0sNAPaTRACK |DUC

OSNAP mode each time you need to use one. For example, suppose you have several Endpoints to
connect. It would be most efficient to turn on the running Endpoint OSNAP mode and leave it running
during the multiple selections. This is faster than continually selecting the OSNAP mode each time
before you PICK.

This method can obviously be more productive because you do not have to continually invoke an v



v
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You normally want several OSNAP modes running at the same time. A common practice is to turn on
the Endpoint, Center, Midpoint modes simultaneously. In that way, if you move your cursor near a Circle,
the Center Marker appears; if you move the cursor near the end or the middle of a Line, the Endpoint, or
the Midpoint mode Markers appear.

Ob-’ ect Short- Cursor Menu
Snaps cut Ribbon (Shift+button 2)

(Running)
- Tools
n Drafting Settings... Osnap or OS or Osnap
Q Object Snap | -Osnap | -os | .. 1| | Settings...
Running Object Shap Modes FIGURE 7-27
All features of Running Object Snaps are con- &) Diafting Settings o)

trolled by the Drafting Settings dialog box
(Fig. 7-27). This dialog box can be invoked by the
following methods (see the previous Command

Snap and Grd | Polar Tracking | Obiect Snap | Dyramic Input | Quick Properies

Obiject Snap On (F3) Obiect Snap Tracking On (F11)
Object Snap medes

Table): O Zrelpoint

B [ hsettion | Selectal |
£ [ Miport b [Clfeperdeds [ CearAl |
1. Type the OSNAP command. O iCenter T [1Tamgent
2. Type OS, the command alias. B [ Node 2 [Neareet
3. Select Drafting Settings... from the Tools pull- & [uadar Spparent intsrsction
down menu. X [ imersscton % Eparatel
4. Select Osnap Settings... from the bottom of the -+ [0 Esersion
cursor menu (Shlft + right'Cth)~ 7) o treckfrom an Osrap point, paves aver the poirt while in 3
5. Select the Osnap Settings icon button from kg s v o s e e cumer
the Object Snap toolbar.
6. Right-click on the words OSNAP or OTRACK
on the Status Bar, then select Settings... from e ok [ Cenemt ][ b

the shortcut menu that appears.

Use the Object Snap tab to select the desired Object Snap settings. FIGURE 7-28
Try using three or four commonly used modes together, such as

Endpoint, Midpoint, Center, and Intersection. The Snap Markers indi- /| Endpaint
cate which one of the modes would be used as you move the cursor /| Midpoint
near different object features. @©| Center
o Node
AutoCAD 2009 introduced access to Object Snap modes by right- ©  Quadmant
clicking on the Osnap button or word on the Status bar. This s ::rse_m"
- ension
action produces a list of running Osnaps you can select from to ol
toggle on or off (Fig. 7-28). Although this method appears quicker L Perpendicular
and easier than using the Drafting Settings dialog box, you can € Tangent
toggle only one mode in the list at a time since the list disappears A Nearest
after one selection. X Apparent Intersection
// Parallel
57 v lEJnal;Iel:I |—
Settings... |
Display 4

iTHO [POLAR
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Running Object Snap Toggles

Another feature that makes Running Object Snap effective is Osnap Toggle. If you need to PICK a point
without using OSNAP, use the Osnap Toggle to temporarily override (turn off) the modes. With
Running Osnaps temporarily off, you can PICK any point without AutoCAD forcing your selection to an
Endpoint, Center, or Midpoint, etc. When you toggle Running Object Snap on again, AutoCAD remem-
bers which modes were previously set.

The following methods can be used to toggle Running Osnaps on and off:

1. click the word OSNAP that appears on the Status Bar (at the bottom of the screen)
2. press F3
3. press Ctrl+F

None
The None OSNAP option is a Running Osnap override effective for only one PICK. None is
ﬁ similar to the Running Object Snap Toggle, except it is effective for one PICK, then Running
<) Osnaps automatically come back on without having to use a toggle. If you have OSNAP
modes running but want to deactivate them for a single PICK, use None in response to
“Specify first point:” or other point selection prompt. In other words, using None during a draw or edit
command overrides any Running Osnaps for that single point selection. None can be typed at the
command prompt (when prompted for a point) or can be selected from the bottom of the Object Snap
toolbar.

FIGURE 7-29
Object Snap Options e 1
YOu can set Other Options fOI' uSIrlg Cument profie: cclinnamed Frofies> D Curent diawing: Drawing3.dwg
Obiect Snap in the Dmftin tab of the | Fles | Dispiay | Open znd Save | Flat and Publish | System | User Freferences | Uidfiing | 30 Madeling | Selection | Frofies
) - : P . Y utoSnap Setiings AutoTrack Setings
Options dialog box (Fig. 7-29). Here, 7] e 2 Dislay coer econg vector
more advanced preferences are set such HlMagret I7 Dy lscezn g vector

. [#! Display Ao Treck tootip
as size and color for the markers and [l msslay Acsraicote

. . ] Dieplay AutoSrap aperture ko .
Aperture, and the display of tracking N " R Fors feaster
vectors and tool tips. Access the Options g - S o oo
dlalog bOX by typlng Optlons’ seleCtmg HutaSnap Madeer Size Fperire Size
the Options button from the Drafting
Settings dialog box, or right-clicking in U 4# U
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Marker

When this box is checked, a Snap Marker appears when the cursor is moved near an object feature. Each
OSNAP mode (Endpoint, Center, Midpoint, etc.) has a unique Marker. Normally this box should be
checked, especially when using Running Object Snap, because the Markers help confirm when and
which OSNAP mode is in effect.

Magnet

The Magnet feature causes the cursor to “lock” onto the object feature (Endpoint, Center, Midpoint, etc.)
when the cursor is within the confines of the Marker. The Magnet helps confirm the exact location that
will be snapped to for the subsequent PICK.
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Display AutoSnap fooltip

The Snap Tip (similar to a Tool Tip) is helpful for beginners because it gives a verbal indication of the
OSNAP mode in effect (Endpoint, Center, Midpoint, etc.) when the cursor is near the object feature.
Experienced users may want to turn off the Snap Tips once the Marker symbols are learned.

Display AutoSnap Aperture box

This checkbox controls the visibility of the Aperture. Whether the Aperture is visible or not, its size
determines how close the cursor must be to an object before a Marker appears and the displayed OSNAP
mode takes effect.

AutoSnap Marker size

This control determines the size of the Markers. Remember that if the Magnet is on, the cursor locks to
the object feature when the cursor is within the confines of the Magnet. Therefore, the larger the Marker,
the greater the Magnet effective area, and the smaller the Marker, the smaller the Magnet effective area.

Colors

Use this button to select a color for the Markers. You may want to change Marker color if you change the
color of the Drawing Editor background. For example, if the background is changed to white, you may
want to change the Marker color to dark blue instead of yellow.

Display polar tracking vector

Removing the check from this box disables the display of the alignment vector that appears only when
you use Polar Tracking. This option does not affect the display of Object Snap alignment vectors. You
can also change the setting of the TRACKPATH system variable to 2.

Display full-screen fracking vector

When the check is removed from this box, tracking vectors that appear are displayed from the acquired
point to the cursor only, not across the entire screen. You can also change the setting of the TRACKPATH
system variable to 0 (full-screen vectors) or 1 (short vectors).

Display Auto Track fooltip
Removing this check disables the tool tips that appear for Polar Tracking, single point selection Object
Snaps such as Temporary Tracking or Extension, and Object Snap Tracking.

Automatic (Alignment Point Acquisition)
Resting the cursor on an existing object for one second automatically acquires that point.

Shift fo acquire (Alignment Point Acquisition)

With this option you must hold down the Shift key when resting the cursor on an object to acquire. This
is sometimes helpful when you use Object Snap Tracking (discussed later in this chapter) since many unin-
tended points can be automatically acquired.

Aperture size

Notice that the Aperture Size can be adjusted through this dialog box (or through the use of the Aperture
command). Whether the Aperture is visible or not (see Fig. 7-29, Display AutoSnap aperture box), its size
determines how close the cursor must be to an object before the Marker appears and the displayed
OSNAP mode takes effect. In other words, the smaller the Aperture, the closer the cursor must be to the
object before a Marker appears and the OSNAP mode has an effect, and the larger the Aperture, the
farther the cursor can be from the object while still having an effect. The Aperture default size is 10
pixels square. The Aperture size influences Single Point Osnap selection as well as Running Osnaps.
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Ignore hatch objects

The default setting is to Ignore Hatch Objects for OSNAPs. In other words, with this setting you cannot
OSNAP to a hatch object—the hatch objects are “invisible” to OSNAP modes. If this box is unchecked,
an Endpoint option, for example, would find endpoints for all hatch pattern lines. You can also use the
OSOPTIONS system variable. (See Chapter 26, Section Views, for information on Hatch.)

Replace Z value with current elevation

Normally (with this box unchecked) you can OSNAP to any point in 3D space and AutoCAD finds the X,
Y, and Z values of the selected point. When this feature is checked and you OSNAP to a point in 3D
space, AutoCAD uses the selected X and Y coordinates but substitutes the Z value with whatever value
you set as the Elevation. You could instead use the OSNAPZ system variable to turn this feature on and
off. (See “Elevation” in Chapter 40.)

Ignore Negative Z Object Snaps for Dynamic UCS
Intended for drawing in 3D, this option specifies that object snaps ignore geometry with negative Z
values during use of a Dynamic UCS (OSOPTIONS system variable).

OBJECT SNAP TRACKING

A feature called Object Snap Tracking helps you draw objects at specific angles and in specific relation-
ships to other objects. Object Snap Tracking works in conjunction with object snaps and displays tempo-
rary alignment paths called “tracking vectors” that help you create objects aligned at precise angular
positions relative to other objects. You can toggle Object Snap Tracking on and off with the OTRACK
button on the Status Bar or by toggling F11.

To practice with Object Snap Tracking, try turning the Extension and Parallel Osnap options off. Since
these two new options require point acquisition and generate alignment vectors, it can be difficult to
determine which of these features is operating when they are all on.

Object Snap Tracking is similar to Polar Tracking in that it displays and snaps to alignment vectors, but
the alignment vectors are generated from other existing objects, not from the current object. These other
objects are acquired by Osnapping to them. Once a point (Endpoint, Midpoint, etc.) is acquired, alignment
vectors generate from them in proximity to the cursor location. This process allows you to construct
geometry that has orthogonal or angular relationships to other existing objects.

Using Object Snap Tracking is essentially the same as using the Temporary Tracking Osnap option, then
using another Osnap mode to acquire the tracking point. (See previous Fig. 7-22 and related explanation
to refresh your memory.) Object Snap Tracking can be used with either Single Point or Running Osnap
mode.

FIGURE 7-30
For example, Figure 7-30 displays an alignment vector
generated from an acquired Endpoint (top of the left Line).
The current Line can then be drawn to a point that is hori-
zontally aligned with the acquired Endpoint. Note that in
Figure 7-30 and the related figures following, the Osnap
Marker (Endpoint marker in this case) is anchored to the
acquired point. The alignment vector always rotates
about, and passes through, the acquired point (at the
Endpoint marker). The current Line being constructed is at
the cursor location.
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Moving the cursor to another location causes a different alignment FIGURE 7-31
vector to appear; this one displays vertical alignment with the
same Endpoint (Fig. 7-31).

In addition, moving the cursor around an acquired point causes an FIGURE 7-32
array of alignment vectors to appear based on the current angular

increment set in the Polar Tracking tab of the Drafting Settings dialog

box (see Chapter 3, Fig. 3-17, and related discussion). In Figure

7-32, alignment vectors are generated from the acquired point in

30-degree increments.

To acquire a point to use for Object Snap Tracking (When AutoCAD prompts to FIGURE 7-33 —
specify a point), move the cursor over the object point and pause briefly when the

Osnap Marker appears, but do not pick the point. A small plus sign (+) is dis-

played when AutoCAD acquires the point (Fig. 7-33). The alignment vector

appears as you move the cursor away from the acquired point. You can acquire

multiple points to generate multiple alignment vectors.

In Figure 7-33, the Endpoint object snap is on. Start a Line by picking its start point,
move the cursor over another line’s endpoint to acquire it, and then move the
cursor along the horizontal, vertical, or polar alignment vector that appears (not
shown in Fig. 7-33) to locate the endpoint you want for the line you are drawing.

To clear an acquired point (in case you decide not to use an alignment vector from that point), move the
cursor back over the point’s acquisition marker until the plus sign (+) disappears. Acquired points also
clear automatically when another command is issued.

To Use Object Snap Tracking:

1. Turn on both Object Snap and Object Snap Tracking (press F3 and F11 or toggle OSNAP and
OTRACK on the Status Bar). You can use OSNAP single point selection when prompted to specify a
point instead of using Running Osnap.

2. Start a Draw or Modify command that prompts you to specify a point.

3. Move the cursor over an Object Snap point to temporarily acquire it. Do not PICK the point but only
pause over the point briefly to acquire it.
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4. Move the cursor away from the acquired point until the desired vertical, horizontal, or polar align-
ment vector appears, then PICK the desired location for the line along the alignment vector.

Remember, you must set an Object Snap (single or running) before you can track from an object’s snap
point. Object Snap and Object Snap Tracking must both be turned on to use Object Snap Tracking. Polar

tracking can also be turned on, but it is not necessary.

Object Snap Tracking with Polar Tracking

For some cases you may want to use Object Snap Tracking in
conjunction with Polar Tracking. This combination allows
you to track from the last point specified (on the current Line
or other operation) as well as to connect to an alignment
vector from an existing object.

Figure 7-34 displays both Polar Tracking and Object Snap
Tracking in use. The current Line (dashed vertical line) is
Polar Tracking along a vertical vector from the last point
specified (on the horizontal line above). The new Line’s end-
point falls on the horizontal alignment vector (Object Snap
Tracking) acquired from the Endpoint of the existing diagonal
Line. Note that the tool tip displays the Polar Tracking angle
(“Polar: <270”) and the Object Snap Tracking mode and
angle (“Endpoint: <0”).

If the cursor is moved from the previous location (in the
previous figure), additional Polar Tracking options and
Object Snap Tracking options appear. For example, in
Figure 7-35, the current Line endpoint is tracking at 210
degrees (Polar Tracking) and falls on a vertical alignment
vector from the Endpoint of the diagonal line (Object Snap
Tracking).

You can accomplish the same capabilities available with the
combination of Polar Tracking and Object Snap Tracking by
using only Object Snap Tracking and multiple acquired
points. For example, Figure 7-36 illustrates the same situa-
tion as in Figure 7-34 but only Object Snap tracking is on
(Polar Tracking is off). Notice that two Endpoints have been
acquired to generate the desired vertical and horizontal
alignment vectors.

FIGURE 7-34

FIGURE 7-35

FIGURE 7-36
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Object Snap Tracking Settings

FIGURE 7-37

You can set the Object Snap Tracking Settings in the Drafting
Settings dialog box (Fig. 7-37). The only options are to
Track orthogonally only or to Track using all polar angle set-
tings. The Object Snap Tracking vectors are determined by

& Drafting Setfings

Ealar Tracking Cn (FI0)
Pdar &nge Seffings

Incemert angle

the Increment angle and Additional angles set for Polar 3 -]

Tracking (left side of dialog box). If you want to track
using these angles, select Track using all polar angle settings.

OSNAP APPLICATIONS

OSNAP can be used any time AutoCAD prompts you for a point. This means that you can invoke an
OSNAP mode during any draw or modify command as well as during many other commands. OSNAP
provides you with the potential to create 100% accurate drawings with AutoCAD. Take advantage of
this feature whenever it will improve your drawing precision. Remember, any time you are prompted
for a point, use OSNAP if it can improve your accuracy.

OSNAP PRACTICE

Single Point Selection Mode

1. Turn off SNAP, POLAR, OSNAP, OTRACK, DUCS, and DYN. Draw two (approximately) vertical
Lines. Follow these steps to draw another Line between Endpoints.

Addtiond angles

| optore... |

==

Snap and Grd | Poler Trackng | Dbject Sniap | Dynamic Inpet | Queck Properties

Cbject Srap Tracking Selings
Track orhagenaly crly

@ E‘m using al pokerangle settnon:
¢

Mew |
Pelar Angje messurement

@ pAbanlae

Belative to last seqmert

[ ok Cancel Hep

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: select Line by any method
2. LINE Specify first point:| type END and press Enter (or
Spacebar)
3. endp of move the cursor near the end of endpoint Marker appears
one of the Lines (square box at Line end),
“Endpoint” Snap Tip may
appear
4. PICK while the Marker is visible rubberband line appears
5. Specify next point type END and press Enter (or
or [Undo]: Spacebar)
6. endp of move the cursor near the end of endpoint Marker appears
the second Line (square box at Line end),
“Endpoint” Snap Tip may
appear
7. PICK while the Marker is visible Line is created between
endpoints
8. Specify next point press Enter completes command
or [Undo]:
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2. Draw two Circles. Follow these steps to draw a Line between the Centers.

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: select Line by any method
2. LINE Specify first point:| invoke the cursor menu (press
Shift+right-click) and select Center
3. cen of move the cursor near a Circle the Snap Marker
object (or where you think the appears (small circle at
center is) center), “Center” Snap Tip
may appear
4. PICK while the Marker is visible rubberband line appears
5. Specify next point invoke the cursor menu (press
or [Undo]: Shift+right-click) and select Center
6. cen of move the cursor near the second the Snap Marker
Circle object (or where you think appears (small circle at
the center is) center), “Center” Snap Tip
may appear
7. PICK the other Circle while Line is created between
the Marker is visible Circle centers
8. Specify next point press Enter completes command
or [Undo]:

3. Erase the Line only from the previous exercise. Draw another Line anywhere, but not attached to
the Circles. Follow the steps to Move the Line endpoint to the Circle center.

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS
1. Command: select Move by any method
2. MOVE Select objects: PICK the Line the Line becomes highlighted
3. Select objects: press Enter completes selection set
4. Specify base point or Select the Endpoint icon button
displacement: from the Object Snap toolbar
5. endp of move the cursor near a Line Snap Marker appears
endpoint (square box), “Endpoint”
Snap Tip may appear
6. PICK while Marker is visible endpoint becomes the
“handle” for Move
7. Specify second point of | select Center from Object Snap
displacement: toolbar
8. cen of move the cursor near a Circle Snap Marker appears
(small circle), “Center” Snap
Tip may appear
9. PICK the Circle object while selected Line is moved to
Marker is visible Circle center
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Running Object Snap Mode

4. Draw several Lines and Circles at random. To draw several Lines to Endpoints and Tangent to the
Circles, follow these steps.

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS

1. Command: turn on OSNAP at the Status Drafting Settings dialog box
Bar, then type OSNAP or OS appears
2. select Endpoint and Tangent turns on the Running Osnap
then press OK modes
3. Command: invoke the Line command use any method
4. LINE Specify first point:l move the cursor near one Line | Snap Marker appears
endpoint (square box), “Endpoint”
Snap Tip may appear
5. PICK while Marker is visible rubberband line appears,
connected to endpoint
6. Specify next point move cursor near endpoint of Snap Marker appears
or [Undo]: another Line (square box), “Endpoint”
Snap Tip may appear
7. PICK while Marker is visible a Line is created between
endpoints
8. Specify next point move the cursor near a Circle Snap Marker appears
or [Undo]: object (small circle with tangent line
segment), “Tangent” Snap Tip
may appear
9. PICK Circle while Marker is a Line is created Tangent to
visible the Circle
10. Specify next point press Enter ends Line command
or [Undo]:
11. Command: invoke the Line command use any method
12. LINE Specify first point:| move cursor near a Circle Snap Marker appears
(small circle with tangent line
segment), “Deferred
Tangent” Snap Tip may appear
13. PICK Circle while Marker is rubberband line appears
visible
14. Specify next point move the cursor near a second | Snap Marker appears
or [Undo]: Circle object (small circle with tangent line
segment), “Deferred Tangent”
Snap Tip may appear
15. PICK Circle while Marker is a Line is created tangent to
visible the two Circles
16. Specify next point click the word OSNAP on the temporarily toggles Running
or [Undo]: Status Bar, press F3 orCtrl+F Osnaps off

(continued)
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17. PICK a point near a Line end Line is created, but does not
snap to Line endpoint
18. Specify next point click the word OSNAP on the toggles Running Osnaps
or [Undo]: Status Bar, press F3 or Ctrl+F back on
19. PICK near a Circle (when Line is created that snaps
Marker is visible tangent to Circle
20. Specify next point Enter ends Line command
or [Undo]:
21. Command: invoke the cursor menu Osnap Settings dialog box
(Shift+right-click) and select appears
Osnap Settings...
22. Press the Clear all button, running OSNAPS are turned
then OK off
Object Snap Tracking

5. Begin a New drawing. Create an "L" shape by drawing one vertical and one horizontal Line, each 5
units long. To draw several Lines that track from Endpoints and Midpoints, follow these steps.

STEPS COMMAND PROMPT PERFORM ACTION COMMENTS

1. Command: type OSNAP or OS Drafting Settings dialog box
appears, Object Snap tab
2. select Endpoint and Midpoint | turns on the Running Osnap
options modes
3. select Polar Tracking tab and sets tracking angle for Object
set Increment Angle to 45, Snap Tracking
then select OK
4. toggle on OSNAP and OTRACK)] select the words on the Status
and toggle off SNAP, ORTHO, | Bar (recessed is on and
and POLAR protruding is off)
5. Command: invoke the Line command
6. LINE Specify first point:{ move the cursor to the right Snap Marker appears
horizontal Line endpoint and (square box) and acquisition
rest the cursor until the point marker (plus) appears
is acquired
7. PICK while Marker is visible rubberband line appears
connected to endpoint and
tracking vectors appear at
45 and 90 positions
8. Specify next point move the cursor to endpoint of | Snap Marker appears
vertical Line and rest the cursor | (square box) and acquisition
until the point is acquired but | marker (plus) appears
do not PICK the point

(continued)
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9. move the cursor so two Line is drawn from first
90-degree alignment vectors endpoint at 90-degree
appear (forming a square), alignment to both endpoints
then PICK

10. Specify next point: move cursor near top endpoint | Line is drawn from last
of vertical Line and PICK the endpoint at 90-degree
point alignment to endpoint of

vertical Line to form a square

11. Specify next point: press Enter ends Line command

12. Command: invoke the Line command use any method

13. LINE Specify next move the cursor to the vertical | Snap Marker appears

point: Line endpoint (top) and rest the | (square box) and acquisition
cursor until the point is acquired| marker (plus) appears

14. PICK Line while Marker is rubberband line appears
visible connected to endpoint and

tracking vectors appear at
45 and 90 positions
15. Specify next point: move cursor to midpoint of Snap Marker appears
original (bottom) horizontal (triangle) and acquisition
Line and rest the cursor until the | marker (plus) appears
point is acquired but do not
PICK the point
16. move the cursor to the square’s | diagonal Line is drawn above
center so vertical alignment midpoint and aligned (45
vector from horizontal line and | degrees) to vertical line
45-degree vector from vertical | endpoint (to center of square)
line appears, then PICK
17. Specify next point: press Enter ends Line command
.

CHAPTER EXERCISES

1.

Open the [Ms[IWENY drawing and begin constructing the
sheet metal part. Each unit in the drawing represents one

OSNAP Single Point Selection

inch.

A. Create four Circles. All Circles have a radius of 1.685.
The Circles’ centers are located at 5,5, 5,13, 19,5, and

19,13.

Draw four Lines. The Lines (highlighted in Fig.
7-38) should be drawn on the outside of the Circles by

FIGURE 7-38

O
()

O
O

using the Quadrant OSNAP mode as shown for each

Line endpoint.
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C. Draw two Lines from the Center of the existing
Circles to form two diagonals as shown in Figure
7-39.

D. At the Intersection of the diagonals create a Circle
with a 3 unit radius.

E. Draw two Lines, each from the Intersection of the
diagonals to the Midpoint of the vertical Lines on
each side. Finally, construct four new Circles with a
radius of .25, each at the Center of the existing ones
(Fig. 7-40).

E  SaveAs CH7EX1.

2. OSNAP Single Point Selection
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FIGURE 7-39

FIGURE 7-40

A multiview drawing of a mechanical part is to be constructed using the RSN drawing.
All dimensions are in millimeters, so each unit equals one millimeter.

A. Open A-METRIC from Chapter 6 Exercises. Draw a Line FIGURE 7-41

from 60,140 to 140,140. Create two Circles with the centers
at the Endpoints of the Line, one Circle having a diameter of

60 and the second Circle having a diameter of 30. Draw

two Lines Tangent to the Circles as shown in Figure 7-41.

SaveAs 1YRAOV:NY { @ s VA

B. Draw a vertical Line down from the far left Quadrant
of the Circle on the left. Specify relative polar coordi-
nates using any input method to make the Line 100
units at 270 degrees. Draw a horizontal Line 125 units
from the last Endpoint using relative polar or direct dis-
tance entry coordinates. Draw another Line between
that Endpoint and the Quadrant of the Circle on the
right. Finally, draw a horizontal Line from point 30,70
and Perpendicular to the vertical Line on the right
(Fig. 7-42).

FIGURE 7-42
100 < D>
30,70 iy
s F]

125

&
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C. Draw two vertical Lines from the
Intersections of the horizontal Line
and Circles and Perpendicular to the
Line at the bottom. Next, draw two
Circles concentric to the previous
two and with diameters of 20 and 10
as shown in Figure 7-43.

D. Draw four more vertical Lines as
shown in Figure 7-44. Each Line is
drawn from the new Circles’
Quadrant and Perpendicular to the
bottom line. Next, draw a miter
Line from the Intersection of the
corner shown to @150<45. Save the
drawing for completion at a later
time as another chapter exercise.

3. Running Osnap

Create a cross-sectional view of a door header composed of two 2 x 6
wooden boards and a piece of 1/2” plywood. (The dimensions of a

2 x 6 are actually 1-1/2” x 5-3/8".)

A. Begin a New drawing and assign the name HEADER. Draw four
vertical lines as shown in Figure 7-45.

B. Use the OSNAP command or select Drafting Settings... from the
Tools menu and turn on the Endpoint and Intersection modes.

FIGURE 7-44

FIGURE 7-43

s
T

AN
A

FIGURE 7-45

i v e

5 3/8
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C. Draw the remaining lines as shown in Figure 7-46 to complete the header = FIGURE 7-46 =———
cross-section. Save the drawing.

4. Running Object Snap and OSNAP toggle

Assume you are commissioned by the local parks and recreation department to provide a layout
drawing for a major league sized baseball field. Lay out the location of bases, infield, and out-
field as follows.

A. Open the BENARYINBDEE s(NBYY[€] that you set up in Chapter 6. Make sure Limits are set to
512’,384’, Snap is set to 10’, and Grid is set to 20’. Ensure SNAP and GRID are on. Use SaveAs
to save and rename the drawing to BALL FIELD CH?7.

B. Begin drawing the baseball diamond by using the Line command FIGURE 7-47
and using Dynamic Input. PICK the “Specify first point:” at
207,20’ (watch Coords). Draw the foul line to first base by turning
on POLAR, move the cursor to the right (along the X direction)
and enter a value of 90’ (don’t forget the apostrophe to indicate
feet). At the “Specify next point or [Undo]:” prompt, continue by
drawing a vertical Line of 90’. Continue drawing a square with 90
between bases (Fig. 7-47).

@

C. Invoke the Drafting Settings dialog box by any method. Turn on the Endpoint, Midpoint,
and Center object snaps.

D. Use the Circle command to create a “base” at the lower-right corner of the square. At the
“Specify center point for circle or [3P/2P/Ttr]:” prompt, PICK the Line Endpoint at the lower-
right corner of the square. Enter a Radius of 1" (don’t forget the apostrophe). Since Running
Object Snaps are on, AutoCAD should display the Marker (square box) at each of the Line
Endpoints as you move the cursor near; therefore, you can easily “snap” the center of the bases
(Circles) to the corners of the square. Draw Circles of the same Radius at second base (upper-
right corner), and third base (upper-left corner of the square). Create home plate with a Circle
of a 2’ Radius by the same method (see Fig. 7-47).

E. Draw the pitcher’s mound by first drawing a Line between home plate and second base. PICK
the “Specify first point:” at home plate (Center or Endpoint), then at the “Specify next point or
[Undo]:” prompt, PICK the Center or the Endpoint at second base. Construct a Circle of 8
Radius at the Midpoint of the newly constructed diagonal line to represent the pitcher’s
mound (see Fig. 7-47).
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E.  Erase the diagonal Line between home plate and second FIGURE 7-48
base. Draw the foul lines from first and third base to the
outfield. For the first base foul line, construct a Line with
the “Specify first point:” at the Endpoint of the existing first
base line or Center of the base. Move the cursor (with
POLAR on) to the right (X positive) and enter a value of 240’
(don’t forget the apostrophe). Press Enter to complete the
Line command. Draw the third base foul line at the same
length (in the positive Y direction) by the same method (see
Fig. 7-48).

G. Draw the home run fence by using the Arc command from FIGURE 7-49
the Draw pull-down menu. Select the Start, Center, End
method. PICK the end of the first base line (Endpoint object
snap) for the Start of the Arc (Fig. 7-49, point 1), PICK the
pitcher’s mound (Center object snap) for the Center of the
Arc (point 2), and the end of the third base line (Endpoint
object snap) for the End of the Arc (point 3). Don’t worry
about POLAR in this case because OSNAP overrides
POLAR.

Oa.

H. Now turn off POLAR. Construct an Arc to represent the FIGURE 7-50
end of the infield. Select the Arc Start, Center, End method
from the Draw pull-down menu. For the Start point of the
Are, toggle Running Osnaps off by pressing F3, Ctrl+F, or
clicking the word OSNAP on the Status Bar and PICK loca-
tion 1407, 20, 0’ on the first base line (watch Coords and
ensure SNAP and GRID are on). (See Fig. 7-50, point 1.)
Next, toggle Running Osnaps back on, and PICK the Center
of the pitcher’s mound as the Center of the Arc (point 2). 3
Third, toggle Running Osnaps off again and PICK the End
point of the Arc on the third base line (point 3).

I.  Lastly, the pitcher’s mound should be moved to the correct distance from home plate. Type
M (the command alias for Move) or select Move from the Modify pull-down menu. When
prompted to “Select objects:” PICK the Circle representing pitcher’s mound. At the “Specify
base point or displacement:” prompt, toggle Running Osnaps on and PICK the Center of the
mound. At the “Specify second point of displacement:” prompt, enter @3'2”<225. This
should reposition the pitcher’s mound to the regulation distance from home plate (60"-6").
Compare your drawing to Figure 7-50. Save the drawing (as BALL FIELD CH?).
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Activate a Layout tab. Assuming your system is configured for a printer using an 11 x 8.5 sheet
and is configured to automatically create a viewport (see “Setting Layout Options and Plot
Options” in Chapter 6), a viewport should appear. (If the Page Setup Manager automatically
appears, select Close.) If a viewport appears, proceed to step L. If no viewport appears, com-
plete step K.

To make a viewport, type -Vports at the Command prompt (don’t forget the hyphen) and press
Enter. Accept the default (Fit) option by pressing Enter. A viewport appears to fit the printable
area.

Double-click inside the viewport, then type Z for Zoom and press Enter, and type A for All and
press Enter. From the VP Scale list (near the lower-right corner of the Drawing Editor), select
1/64”=1". Make a print of the drawing on an 11 x 8.5 inch sheet.

M. Activate the Model tab. Save the drawing as [BLENRRJIBDEEs VA

5. Polar Tracking and Object Snap Tracking

A. In this exercise, you will create a table base using Polar Tracking and Object Snap Tracking to

B.

C.

locate points for construction of holes and other geometry. Begin a New drawing and use the

ACAD.DWT template. Save the drawing and assign the name BBGIBFHC)N Set the drawing
limits to 48 x 32.

Invoke the Drafting Settings dialog box. In the Snap and Grid tab, set Polar Distance to 1.00
and make Polar Snap current. In the Polar Tracking tab, set the Increment Angle to 45. In the
Object Snap tab, turn on the Endpoint, Midpoint, and Center Osnap options. Select OK. On the
Status Bar ensure SNAP, POLAR, OSNAP, and OTRACK are on.

Use a Line and create the three line segments represent- FIGURE 7-51
ing the first leg as shown in Figure 7-51. Begin at the 2.%

indicated location. Use Polar Tracking and Polar Snap
to assist drawing the diagonal lines segments. (Do not
create the dimensions in your drawing.)

12.00
20.25

25,16

D. Place the first drill hole at the end of the leg using Circle with the FIGURE 7-52

Center, Radius option. Use Object Snap Tracking to indicate the

center for the hole (Circle). Track vertically and horizontally from s
the indicated corners of the leg in Figure 7-52. Use Endpoint
Osnap to snap to the indicated corners. (See Fig. 7-51 for hole
dimension.)

@
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E. Create the other 3 legs in a similar fashion. You can track FIGURE 7-53
from the Endpoints on the bottom of the existing leg to
identify the “first point” of the next Line segment as shown
in Figure 7-53.

F. Use Line to create a 24” x 24” square FIGURE 7-54
table top on the right side of the A
drawing as shown in Figure 7-54. ik
Use Object Snap Tracking and Polar
Tracking with the Move command to
move the square’s center point to the
center point of the 4 legs (HINT: At
the “Specify base point or displace-
ment:” prompt, Osnap Track to the
square’s Midpoints. At the “Specify
second point of displacement:”
prompt, use Endpoint Osnaps to

locate the legs’ center. /
0,4

G. Create a smaller square (Line) in the center of the table which FIGURE 7-55
will act as a support plate for the legs. Track from the Midpoint

of the legs to create the lines as indicated (highlighted) in A "
Figure 7-55. % y

H. Save the drawing. You will finish the table base in Chapter 9.

&
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CONCEPTS

Draw Commands—Simple and Complex

Draw commands create objects. An object is the smallest component of a drawing. The draw commands
listed immediately below create simple objects and are discussed in this chapter. Simple objects appear
as one entity.

Line, Circle, Arc, and Point

Other draw commands create more complex shapes. Complex shapes appear to be composed of several
components, but each shape is usually one object. An example of an object that is one entity but usually
appears as several segments is listed below and is also covered in this chapter:

Pline

Other draw commands discussed in Chapter 15 (listed below) are a combination of simple and complex
shapes:

Xline, Ray, Polygon, Rectangle, Donut, Spline, Ellipse, Divide, Mline, Measure, Sketch, Solid, Region, and
Boundary

Draw Command Access

As a review from Chapter 3, Draw Command Concepts, remember that there are many methods you can
use to access the draw commands. For example, you can enter the command names or command aliases
at the keyboard. Alternately, you can select the command from the Draw menu (Fig. 8-1). If you are
using the AutoCAD Classic workspace, access to drawing commands is provided on the Draw toolbar
(Fig. 8-1, left side). If you prefer the 2D Drafting and Annotation workspace, you can select the desired
tool (icon button) from the Draw panel on the Ribbon (Fig. 8-2). Note that many of the draw commands
are only accessible through flyouts. Draw commands can also be accessed using the Draw tool palette.

FIGURE 8-1 FIGURE 8-2
A0 X[
o d Windo CEUEN Incert  Annotate  Parsmetric View  Manage |
Medeing - sl son B Ee s aE
] = = | e @ o ”fm Bl b v | Unsaved Layer State
/’ Ry () corrasns B8 D7 9 Sf WO
[ Construction Line D )} fy Layers =
[ " Multiline U Center. Diameter
) . Polyline Y mﬁ
=] A 30 Polyline |/ ZPeint
i i Palygen & 500
@ T Rectangle o Fhent
3 = Helix -
™ @ Tan, Ten, fadus
Arc 3
k= Circle b (D Center Radius O Tan, Ten, Tan
= (@ Donur @ center Diaﬁﬂer
@ e SR € ZPoints
‘? Fllipse v 0 < Poinss
Block ¥
12 @4 Tan, Tan, Radius
i M Table. 4 Tan, Tan, Tan
= Paint v
= B Hatch.
A Bl Grodient..
I Boundary...
v B Region y
T4 Wipeout !
£ Revision Cloud I
Test L3
X — 8
] A[k (M), Modd { Layout] { Loyouz [/ S A4 W]\ Modsl [ ayout] J Layoud? /
WECURRENT Commond: cptiona
Enter new value for WSCURRENT <"AutoCAD Classlc®»: *Cancels Command:

Command : Conmand:
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Coordinate Entry Input Methods

When creating objects with draw commands, AutoCAD always prompts you to indicate points (such as
endpoints, centers, radii) to describe the size and location of the objects to be drawn. An example you
are familiar with is the Line command, where AutoCAD prompts for the “Specify first point:”.
Indication of these points, called coordinate entry can be accomplished by three input methods:

1. Mouse Input PICK (press the left mouse button to specify a point on the
screen).

2. Dynamic Input When DYN is on, you can key values into the edit boxes
near the cursor and press Tab to change boxes.

3. Command Line Input You can key values in any format at the Command prompt.

Any of these methods can be used whenever AutoCAD prompts you to specify points. (For practice
with these methods, see Chapter 3, Draw Command Concepts.)

Drawing Aids TIP

Also keep in mind that you can specify points interactively using the following AutoCAD features indi-
vidually or in combination: Grid Snap, Polar Snap, Ortho, Polar Tracking, Object Snap, and Object Snap
Tracking. Use these drawing tools whenever AutoCAD prompts you to select points. (See Chapters 3
and 7 for details on these tools.)

COMMANDS

Line

Command

(Type) Ribbon

n/n Draw Home
Line Line L Draw

This is the fundamental drawing command. The Line command creates straight line segments; each
segment is an object. One or several line segments can be drawn with the Line command.

Command: Line

Specify first point: PICK or (coordinates) (A point can be designated by interactively selecting with
the input device or by entering coordinates. Use any of the drawing tools to assist with
interactive entry.)

Specify next point or [Undo]: PICK or (coordinates) (Again, device input or keyboard input can
be used.)

Specify next point or [Undo]: PICK or (coordinates)

Specify next point or [Close/Undo]: PICK or (coordinates) or C

Specify next point or [Close/Undo]: press Enter to finish command

Command:
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FIGURE 8-3
INTERACTIVE ENTRY RELATIVE CARTESIAN
(WITH SNAP ON) (PICK) COORDINATES @11
(PICK) @0,1
FROM POINT (PICK) FROM POINT @1,0
(PICK) 2,3
ABSOLUTE is RELATIVE POLAR
COORDINATES ' COORDINATES @1.414<45
3,4 @1<90
FROM POINT 3.3 FROM POINT @1<0
2,3 2,3

Figure 8-3 shows four examples of creating the same Line segments using different formats of coordinate
entry. Refer to Chapter 3, Draw Command Concepts, for examples of drawing vertical, horizontal, and
inclined lines using the formats for coordinate entry.

Circle

Command

(Type)

@ Draw Home
Circle > Circle C Draw

The Circle command creates one object. Depending on the option selected, you can provide two or three
points to define a Circle. As with all commands, the Command line prompt displays the possible options:

Command: Circle

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: PICK or (coordinates) or (option).
(PICKing or entering coordinates designates the center point for the circle. You can enter 3P, 2P, or
T for another option.)

As with most commands, the default and other options are displayed on the Command line. The default
option always appears first. The other options can be invoked by typing the numbers and/or uppercase
letter(s) that appear in brackets [ ].

All of the options for creating Circles are available from the Draw menu and from the Draw panel. The
tool (icon button) for only the Center, Radius method is included in the Draw toolbar. Although the Circle
options are not available on the Draw toolbar, you can use the Circle button, then right-click for a shortcut
menu showing all the options.
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The options, or methods, for drawing Circles are listed below. Each figure gives several possibilities for

each option, with and without OSNAPs.

Center, Radius
Specify a center point, then a radius (Fig. 8-4).

The Radius (or Diameter) can be specified by
entering values or by indicating a length inter-
actively (PICK two points to specify a length
when prompted). As always, points can be
specified by PICKing or entering coordinates.
Watch Coords for coordinate or distance (polar
format) display. Grid Snap, Polar Snap, Polar
Tracking, Object Snap, and Object Snap Tracking
can be used for interactive point specification.

Center, Diameter
Specify the center point, then the diameter
(Fig. 8-5).

2 Points
The two points specify the location and
diameter.

The Tangent OSNAPs can be used when
selecting points with the 2 Point and 3 Point
options, as shown in Figures 8-6 and 8-7.

FIGURE 8-4

RADIUS (END)

\ CENTER
(INT)

* RADIUS (TAN)

RADIUS

‘®
©

@ RADIUS = "1" @

CENTER
(END)

WITH (OSNAPS)

FIGURE 8-5

DIAMETER
DIAMETER (CEN)

WITH (OSNAPS)

©) DIAMETER = 2" ®

rx |
I

= |l
CENTER] DIAMETER (END)

FIGURE 8-6

O] ®

ND

280 (TAN)

E :
N

WITH (OSNAPS)

® 15 (MID)

1sT

(END)

2 ND
(END)

o

vy
28 (TAN)
WITH (OSNAPS) WITH (OSNAPS)
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3 Points FIGURE 8-7
The Circle passes through all three points
specified (Fig. 8-7). ® 50
5% (1)
18T
248 21 (TAN)
&) ®
— e 3% (TAN)
1St 3R0
(END) (END) L
210 T (TAN)
(END)
WITH (OSNAPS)
28 (TAN)
Tangent, Tangent, Radius FIGURE 8-8
Specify two objects for the Circle to be ® . ®
tangent to; then specify the radius (Fig. 8-8). A R="5"
15T (TAN) 2m (TAN)
The TTR (Tangent, Tangent, Radius) method g
is extremely efficient and productive. The
OSNAP Tangent modes are automatically 250 (TAN) 15 (TN
invoked. This is the only draw command
option that automatically calls OSNAPs. @ (*)

15T (TAN)

280 (TAN)

Arc

Command

(Type)

f/-n Draw Home
Arc > Arc A Draw

An arc is part of a circle; it is a regular curve of less than 360 degrees. The Arc command in AutoCAD
provides eleven options for creating arcs. An Arc is one object. Arcs are always drawn by default in a
counterclockwise direction. This occurrence forces you to decide in advance which points should be
designated as Start and End points (for options requesting those points). For this reason, it is often easier
to create arcs by another method, such as drawing a Circle and then using Trim or using the Fillet
command. (See “Use Arcs or Circles?” at the end of this section on Arcs.) The Arc command prompt is:

Command: Arc
Specify start point of arc or [Center]: PICK or (coordinates) or C (Interactively select or enter coor-
dinates in any format for the start point. Type C to use the Center option.)

The prompts displayed by AutoCAD are different depending on which option is selected. At any time
while using the command, you can select from the options listed on the Command line by typing in the
capitalized letter(s) for the desired option.
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Alternately, to use a particular option of the Arc command, you can select from the Draw menu or from
the Draw panel. The tool (icon button) for only the 3 Points method is included in the Draw toolbar.
However, you can select the Arc button, then right-click for a shortcut menu at any time during the Arc
command to show other possible options at that point. These options require coordinate entry of points
in a specific order.

FIGURE 8-9

3Points
Specify three points through which the Arc 3m 12
passes (Fig. 8-9). @ ®

m

15 380 2N

® 21 (END)
@
24D .
e e 157 (END) 9% (END)
WITH (OSNAPS)
Start, Center, End
The radius is defined by the first two points that
you specify (Fig. 8-10).
L€ (MiD)
(Eno) | £(END)
c
WITH (OSNAPS)
®
@ € (END) E(END)
il
c
S
——=
£ S (END)
WITH (OSNAPS)

Start, Center, Angle FIGURE 8-11
The angle is the included angle between the sides

from the center to the endpoints (Fig. 8-11). A )
negative angle can be entered to generate an Arc Q) © R
in a clockwise direction.

S

llC (END)

o+

WITH (OSNAPS)
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Start, Center, Length

Length means length of chord. The length of
chord is between the start and the other point
specified (Fig. 8-12). A negative chord length
can be entered to generate an Arc of 180+
degrees.

Start, End, Angle

The included angle is between the sides from
the center to the endpoints (Fig. 8-13).
Negative angles generate clockwise Arcs.

Start, End, Radius

The radius can be PICKed or entered as a
value (Fig. 8-14). A negative radius value
generates an Arc of 180+ degrees.

FIGURE 8-12

FIGURE 8-13

@ ///\\

\
/ \
/

Ny 04
e

\

S (END) C (END)

L (END)

WITH (OSNAPS)

\/

A

s e b

®

S (END)

®
S (END) 4 5 £ (END)

£ (END)

i g
A = 180"
WITH (OSNAPS)

A = "—180"
WITH (OSNAPS)

R (END)

£ (END)

S (END)

WITH (OSNAPS)
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Start, End, Direction FIGURE 8-15
The direction is tangent to the start point (Fig.
8-15).
E(END)
l ) S(END) | ‘ o
WITH (OSNAPS)
S (END) £ (END)
L

<~_/U o wm (OSNAPS)

Center, Start, End FIGURE 8-16

This option is like Start, Center, End but in a
different order (Fig. 8-16).

C (END)

E@ENDY |

WITH (OSNAPS) S (END)

Hey
o E

C(INT)

+

S (QUA)
WITH (OSNAPS)

Center, Start, Angle FIGURE 8-17

This option is like Start, Center, Angle but in a
@ /AT'» @ KA N
S ¢

different order (Fig. 8-17).
) X"» ® A= "180"
45°
j C(MID)
5}7777;27777 o s (EnD)]
N
\\//

WITH (OSNAPS)
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Center, Start, Length FIGURE 8-18
This is similar to the Start, Center, Length

option but in a different order (Fig. 8-18). .
Length means length of chord. ©) ©) e

® L (END)

@
N s S (END)
¢ c(ENDﬂ‘ =
Lo WITH (OSNAPS)

Continue FIGURE 8-19
The new Arc continues from and is tangent

to the last point (Fig. 8-19). The only other

point required is the endpoint of the Arc. O ®

This method allows drawing Arcs tangent (END)

to the preceding Line or Arc. Cv
/ _/

Arcs are always created in a counterclock- AST PONT
wise direction. This fact must be taken LAST POINT
into consideration when using any method

except the 3-Point, the Start, End, Direction, ® (END)
and the Continue options. The direction is @ g
explicitly specified with Start, End, -
Direction, and Continue methods, and /
direction is irrelevant for 3-Point method.

__—

LAST POINT

As usual, points can be specified by PICKing or entering coordinates. Watch Coords to display coordi-
nate values or distances. Grid Snap, Polar Snap, Polar Tracking, Object Snap, and Object Snap Tracking
can be used when PICKing. The Endpoint, Intersection, Center, Midpoint, and Quadrant OSNAP options
can be used with great effectiveness. The Tangent OSNAP option cannot be used effectively with most of
the Arc options. The Radius, Direction, Length, and Angle specifications can be given by entering values or
by PICKing with or without OSNAPs.

Use Arcs or Circles?

Although there are sufficient options for drawing Arcs, usually it is easier to use the Circle command fol-
lowed by Trim to achieve the desired arc. Creating a Circle is generally an easier operation than using
Arc because the counterclockwise direction does not have to be considered. The unwanted portion of the
circle can be Trimmed at the Intersection of or Tangent to the connecting objects using OSNAP. The Fillet
command can also be used instead of the Arc command to add a fillet (arc) between two existing objects
(see Chapter 9, Modify Commands I).
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Point Command
(Type)
Draw
Point >
o Single Point or Home
Multiple Point Point PO Draw

A Point is an object that has no dimension; it only has FIGURE 8-20
location. A Point is specified by giving only one coor-
dinate value or by PICKing a location on the screen.

Figure 8-20 compares Points to Line and Circle objects.

Command: point LINE
Current point modes: PDMODE=0 PDSIZE=0.0000
Specify a point: PICK or (coordinates)

(Select a location for the Point object.) o - T Q
Points are useful in construction of drawings to locate
points of reference for subsequent construction or loca- FPOINT OBJECTS CIRCLE

tional verification. The Node OSNAP option is used to
snap to Point objects.

Points are drawing objects and therefore appear in prints and plots. The default “style” for points is a
tiny dot. The Point Style dialog box can be used to define the format you choose for Point objects
(the Point type [PDMODE] and size [PDSIZE]).

The Draw menu offers the Single Point and the Multiple Point options. The Single Point option creates one
Point, then returns to the command prompt. This option is the same as using the Point command by any
other method. Selecting Multiple Point continues the Point command until you press the Escape key.

Ddptype Command
(Type) Ribbon
Format
Point Style... Ddptype

The Point Style dialog box (Fig. 8-21) is available only through the methods FIGURE 8-21
listed in the command table above. This dialog box allows you to define .
the format for the display of Point objects. The selected style is applied B Poin Stye
immediately to all newly created Point objects. The Point Style controls
the format of Points for printing and plotting as well as for the computer
display.

EiEE]
EEEN
EEEE
B
EEEE]:

You can set the Point Size in Absolute units or Relative to Screen (default
option). The Relative to Screen option keeps the Points the same size on

the display when you Zoom in and out, whereas setting Point Size in Pein gzo: 50000
Absolute Units gives you control over the size of Points for prints and & S5 Fmtin o S
plots. The Point Size is stored in the PDSIZE system variable. The et Sas in Absclic Unis

o

K Cancel Help

selected Point Style is stored in the PDMODE variable. (
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Pline Command
(Type) Ribbon
:| Draw Home
Polyline Pline PL - Draw
A Pline (or Polyline) has special features that make this FIGURE 8-22
object more versatile than a Line. Three features are most
noticeable when first using Plines: o S
TI P 1. A Pline can have a specified width, whereas a Line has e —_

no width.

2. Several Pline segments created with one Pline
command are treated by AutoCAD as one object,
whereas individual line segments created with one ONE PLINE WO LINES

. e . ONE ARC
use of the Line command are individual objects.
3. A Pline can contain arc segments.
Figure 8-22 illustrates Pline versus Line and Arc compar- :'""':
isons. | |
i
The Pline command begins with the same prompt as Line; b i ol ———

however, after the “start point:” is established, the Pline /

t ibl OBJECT SELECTED (HIGHLIGHTED)
options are accessible. AT "SELECT OBJECTS” PROMPT

Command: Pline

Specify start point: PICK or (coordinates)

Current line-width is 0.0000

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]:

Similar to the other drawing commands, you can invoke the Pline command by any method, then right-
click for a shortcut menu at any time during the command to show other possible options at that point.

The options and descriptions follow.

Width FIGURE 8-23

You can use this option to specify start-

ing and ending widths. Width is mea- WIDTH HALF WIDTH

sured perpendicular to the centerline

of the Pline segment (Fig. 8-23). Plines STARTING ENDING STARTING ENDING
2 : WIDTH WIDTH HALFWIDTH HALFWIDTH

can be tapered by specifying different i i i i

starting and ending widths. See — 7-7

NOTE at the end of this section. T —( r j

Halfwidth

This option allows specifying half of ENDING

the Pline width. Plines can be tapered ENDING STARTING HALFWﬂ

P

by specifying different starting and SIARTING WipTH HALFWIDTH
ending widths (Fig. 8-23). ‘

T
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Arc FIGURE 8-24
This option (by default) creates an arc segment in a

manner similar to the Arc Continue method (Fig. 8-24).

Any of several other methods are possible (see “Pline

Arc Segments”).
START POINT
/ & PLINE
: ; ARC
Close FIGURE 8-25
The Close option creates the closing segment connecting
the first and last points specified with the current Pline LAST POINT s .

command as shown in Figure 8-25.

LOSE
This option can also be used to close a group of connected \\ V4
Pline segments into one continuous Pline. (A Pline closed /
by PICKing points has a specific start and endpoint.) A
Pline Closed by this method has special properties if you
use Pedit for Pline editing or if you use the Fillet command
with the Pline option (see Fillet in Chapter 9 and Pedit in

Chapter 16). 27 > TS =

Length FIGURE 8-26

Length draws a Pline segment at the same angle as and connected to

the previous segment and uses a length that you specify. If the previ- LENGTH

ous segment was an arc, Length makes the current segment tangent to

the ending direction (Fig. 8-26). 1 3 i
Undo 1

Use this option to Undo the last Pline segment. It can be used repeat-
edly to undo multiple segments. i LENCTH i

NOTE: If you change the Width of a Pline, be sure to respond to both 3 4 TIP
prompts for width (“Specify starting width:” and “Specify ending

width:”) before you draw the first Pline segment. It is easy to hastily

PICK the endpoint of the Pline segment after specifying the “Specify 1

starting width:” instead of responding with a value (or Enter) for the

“Specify ending width:”. In this case (if you PICK at the “Specify ending width:” prompt), AutoCAD
understands the line length that you interactively specified to be the ending width you want for the

next line segment (you can PICK two points in response to the “Specify starting width:” or “Specify

ending width:” prompts).

Command: Pline

Specify start point: PICK

Current line-width is 0.0000

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: w

Specify starting width <0.0000>: . 2

Specify ending width <0.2000>: Enter a value or press Enter—do not PICK the “next point.”
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Pline Arc Segments

When the Arc option of Pline is selected, the prompt changes to provide the various methods for con-
struction of arcs:

Specify endpoint of arc or [Angle/CEnter/CLose/Direction/Halfwidth/Line/Radius/Second pt/Undo/Width]:

Angle
You can draw an arc segment by specifying the included angle (a negative value indicates a clockwise
direction for arc generation).

CEnter
This option allows you to specify a specific center point for the arc segment.

Close
This option closes the Pline group with an arc segment.

Direction
Direction allows you to specify an explicit starting direction rather than using the ending direction of the
previous segment as a default.

Line
This switches back to the line options of the Pline command.

Radius
You can specify an arc radius using this option.

Second pt
Using this option allows specification of a 3-point arc.

Because a shape created with one Pline command is one object, manipulation of the shape is generally
easier than with several objects. For some applications, one Pline shape can have advantages over
shapes composed of several objects (see “Offset,” Chapter 9). Editing Plines is accomplished by using the
Pedit command. As an alternative, Plines can be “broken” back down into individual objects with
Explode.

Drawing and editing Plines can be somewhat involved. As an alternative, you can draw a shape as you
would normally with Line, Circle, Arc, Trim, etc., and then convert the shape to one Pline object using
Pedit. (See Chapter 16 for details on converting Lines and Arcs to Plines.)

I
CHAPTER EXERCISES

Create a New drawing. Use the ACAD.DWT template, then Zoom All, or select Start from Scratch and
select Imperial settings. Set Polar Snap On and set the Polar Distance to .25. Turn on SNAP, POLAR,
OSNAP, OTRACK, and DYN. Save the drawing as CH8EX. For each of the following problems, Open
CHBSEX, complete one problem, then use SaveAs to give the drawing a new name.
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Open CHSEX. Create the geometry
shown in Figure 8-27. Start the first Circle
center at point 4,4.5 as shown. Do not
copy the dimensions. SaveAs ERNIS
(HINT: Locate and draw the two small

FIGURE 8-27

155

4.00

®1.00

Circles first. Use Arc, Start, Center, End or

Center, Start, End for the rounded ends.)

Open CH8EX. Create the
geometry as shown in
Figure 8-28. Do not copy the
dimensions. Assume sym-
metry about the vertical axis.

SaveAs E1NOIVGWN YL@ LR

Open CHSEX. Create the shapes
shown in Figure 8-29. Do not copy
the dimensions. SaveAs CHSEX3.

Draw the Lines at the bottom first,
starting at coordinate 1,3. Then
create Point objects at 5,7, 5.4,7,
5.8,7, etc. Change the Point Style
to an X and Regen. Use the
NODe OSNAP mode to draw the
inclined Lines. Create the Arc on
top with the Start, End, Direction
option.

FIGURE 8-28
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4. Open CH8EX. Create the shape shown in Figure
8-30. Draw the two horizontal Lines and the ver-
tical Line first by specifying the endpoints as
given. Then create the Circle and Arcs. SaveAs
CHBSEX4.

HINT: Use the Circle 2P method with Endpoint
OSNAPs. The two upper Arcs can be drawn by
the Start, End, Radius method.

Open CHSEX. Draw the shape FIGURE 8-31
shown in Figure 8-31. Assume
symmetry along a vertical axis.
Start by drawing the two hori-

zontal Lines at the base.

Next, construct the side Arcs by
the Start, Center, Angle method

FIGURE 8-30

45

(you can specify a negative
angle). The small Arc can be

drawn by the 3P method. Use |

OSNAPs when needed (espe- \
cially for the horizontal Line on

top and the Line along the vertical

axis). SaveAs CH8EXS.

Open CHSEX. Complete the FIGURE 8-32
geometry in Figure 8-32. Use

the coordinates to establish the

Lines. Draw the Circles using

the Tangent, Tangent, Radius

method. SaveAs CHSEXe6.
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7. Retaining Wall

A contractor plans to

stake out the edge of a
retaining wall located
at the bottom of a hill.

The following table

lists coordinate values
based on a survey at

the site. Use the

drawing you created
in Chapter 6 Exercises

named CH6EX2.

Save the drawing as

RET-WALL.

FIGURE 8-33

BEGINNING OF PROJECT

END OF PROJECT

N TANGENCY POINT

Place Points at each coordinate value in order to create a set of data points. Determine the loca-
tion of one Arc and two Lines representing the centerline of the retaining wall edge. The center-
line of the retaining wall should match the data points as accurately as possible (Fig. 8-33). The

data points given in the following table are in inch units.

bt# X

1 60.0000
2 81.5118
3 101.4870
4. 122.2305
5. 141.4375
6 158.1949
7 192.0000
8. 215.3914
9. 242.3905
10. 266.5006
11. 285.1499
12. 299.5069
13. 314.2060
14. 328.3813
15. 343.0811
16. 355.6808
17. 370.3805
18. 384.0000

Y

108.0000
108.5120
108.2560
107.4880
108.5120
108.0000
108.0000
110.5185
119.2603
133.6341
151.0284
168.1924
183.4111
201.7784
216.4723
232.2157
249.0087
264.0000

Recommended tangency point

Recommended tangency point

(Hint: Change the Point Style to an easily visible format.)
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m 8. Pline
@/ Create the shape shown in

Figure 8-34. Draw the outside
shape with one continuous
Pline (with 0.00 width).

When finished, SaveAs

FIGURE 8-34
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CONCEPTS

Draw commands are used to create new objects. Modify commands are used to change existing objects or
to use existing objects to create new and similar objects. The Modify commands covered first in this

chapter (listed below) only change existing objects.

Erase, Move, Rotate, Scale, Stretch, Lengthen, Trim, Extend, and Break

The Modify commands covered near the end of this chapter (listed below) use existing

objects to create new and similar objects. For example, the Copy command prompts you
to select an object (or set of objects), then creates an identical object (or set).

Copy, Mirror, Offset, Array, Fillet, and Chamfer

Several commands are found in the Edit pull-down menu such as Cut, Copy, and Paste.
Although these command names appear similar (or the same in the case of Copy) to some
of those in the Modify menu, these AutoCAD command names are actually Cutclip,
Copyclip, and Pasteclip. These commands are for OLE operations (cutting and pasting)
between two different AutoCAD drawings or other software applications. See

Chapter 31, Object Linking and Embedding, for more information.

Remember that there are many methods you can use to access the modify commands. If
you are using the AutoCAD Classic workspace, select tools (icon buttons) for modify
commands from the Modify toolbar that appears on the right side of the Drawing Editor
(Fig. 9-1).

FIGURE 9-1

You can also select the FIGURE 9-2

modify commands from the
Modify menu available from
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Command:
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If you are using the 2D Drafting & Annotation FIGURE 9-3
workspace you can access the Modify commands
using the Ribbon, Home tab, Modify panel (Fig. 9-3).

] N

2009
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Since all Modify commands affect or use existing geometry, the first step in using most Modify commands
is to construct a selection set (see Chapter 4). This can be done by one of two methods:

1. Invoking the desired command and then creating the selection set in response to the “Select
Objects:” prompt (Verb/Noun syntax order) using any of the select object options;

2. Selecting the desired set of objects with the pickbox or Auto Window or Crossing Window before
invoking the edit command (Noun/Verb syntax order).

The first method allows use of any of the selection options (Last, All, WPolygon, Fence, etc.), while the
latter method allows only the use of the pickbox and Auto Window and Crossing Window.

COMMANDS
Erase Command

(Type) Ribbon
_&i Modify (Edit Mode) Home

Erase Erase E Erase Modify

The Erase command deletes the objects you select from the drawing. Any of the object selection methods
can be used to highlight the objects to Erase. The only other required action is for you to press Enter to
cause the erase to take effect.

Command: erase

Select objects: PICK (Use any object selection method.)

Select objects: PICK (Continue to select desired objects.)

Select objects: Enter (Confirms the object selection process and causes Erase to take effect.)
Command:

If objects are erased accidentally, U can be used immediately following the mistake to undo one step, or
Oops can be used to bring back into the drawing whatever was Erased the last time Erase was used (see
Chapter 5). If only part of an object should be erased, use Trim or Break.



‘ Leach: AutoCAD® 2010
Instructor

9. Modify Commands | Text

© The McGraw-Hill
Companies, 2010

162 Chapter 9

.
Move
Menus Ribbon
*a* Modify (Edit Mode) Home
+ Mowve Mowve M Move Modify
Move allows you to relo- FIGURE 9-4
cate one or more objects
from the existing position INTERACTIVE RELATIVE POLAR

in the drawing to any COORDINATES

other position you specify.
After selecting the objects .
to Move, you must specify " SECOND POINT: (PICK)
the “base point” and
“second point of displace- i
ment.” You can use any BASE POINT: (PICK)
of the five coordinate
entry methods to specify
these points. Examples
are shown in Figure 9-4.

S

// SECOND POINT: @2<30

BASE POINT: XY

INTERACTIVE
WITH OSNAP

ST N
I’ AY
I \
{ @& [
AY 7

BASE POINT: CEN OF

SECOND POINT: END OF

Command: move

Select objects: PICK (Use any of the object selection methods.)

Select objects: PICK (Continue to select other desired objects.)

Select objects: Enter (Press Enter to indicate selection of objects is complete.)

Specify base point or displacement: PICK or (coordinates) (This is the point to move from. Select a
point to use as a “handle.” An Endpoint or Center, etc., can be used.)

Specify second point or <use first point as displacement>: PICK or (coordinates) (This is the point
to move to. OSNAPs can also be used here.)

Command:

Keep in mind that OSNAPs can be used when PICKing any point. It is often helpful to toggle ORTHO or
POLAR ON to force the Move in a horizontal or vertical direction.

If you know a specific distance and an angle that the set of objects should be moved, Polar Tracking or
relative polar coordinates can be used. In the following sequence, relative polar coordinates are used to
move objects 2 units in a 30 degree direction (see Fig. 9-4, relative polar coordinates).

Command: move

Select objects: PICK

Select objects: PICK

Select objects: Enter

Specify base point or displacement: X, Y (coordinates)
Specify second point or <use first point as displacement>: @2<30
Command:
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Dynamic Input and FIGURE 9-5
direct distance entry can

be used effectively with

Move. For example,

I
|
\
assume you wanted to @ }
\
[
[
T
|

move the right side
view of a multiview
drawing 20 units to the
right (Fig. 9-5). First,
invoke the Move
command and select all
of the objects compris-

ing the right side view ﬂ —
in response to the = =
“Select Objects:” ﬁ L1

prompt. The command
sequence is as follows:

3. TYPE "20"

\_,y 0,0 (BASE POINT) \-2. MOVE CURSOR THIS DIRECTION 4. PRESS ENTER

Command: move

Select objects: PICK

Select objects: Enter

Specify base point or displacement: 0,0 (or any value)

Specify second point or <use first point as displacement>: 20 (with ORTHO or POLAR on, move cursor
to right), then press Enter

In response to the “Specify base point or displacement:” prompt, PICK a point or enter any coordinate
pairs or single value. At the “Specify second point:” prompt, move the cursor to the right any distance
(using Polar Tracking or ORTHO on), then type “20” and press Enter. The value specifies the distance,
and the cursor location from the last point indicates the direction of movement.

In the previous example, note that any value can be entered in response to the “Specify base point or dis-
placement:” prompt. If a single value is entered (“3,” for example), AutoCAD recognizes it as direct dis-
tance entry. The point designated is 3 units from the last PICK point in the direction specified by wher-
ever the cursor is at the time of entry.

Rotate

Command

Menus (Type) Ribbon

( ! ) Modify
Rotate Rotate

(Edit Mode)
Rotate

Home

RO Modify

Selected objects can be rotated to any position with this command. After selecting objects to Rotate,
you select a “base point” (a point to rotate about) then specify an angle for rotation. AutoCAD
rotates the selected objects by the increment specified from the original position.

TIP
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For example, specifying a value of 45  FIGURE 9-6
would Rotate the selected objects 45 COORDINATE ENTRY INTERACTIVE
degrees counterclockwise from their POLAR TRACKING
current position; a value of -45

would Rotate the objects 45 degrees in
a clockwise direction (Fig. 9-6).

BASE POINT: XY BASE POINT:  PICK
ANGLE: 45 ANGLE: TRACK (45)

Command: rotate

Current positive angle in UCS: ANGDIR=counterclockwise ANGBASE=0

Select objects: PICK

Select objects: PICK

Select objects: Enter (Indicates completion of object selection.)

Specify base point: PICK or (coordinates) (Select a point to rotate about.)

Specify rotation angle or [Copy/Reference]: PICK or (coordinates) (Interactively rotate the set or
enter a value for the number of degrees to rotate the object set.)

Command:

The base point is often selected interactively with OSNAPs. When specifying an angle for rotation, you
can enter an angular value, use Polar Tracking, or turn on ORTHO for 90-degree rotation. Note the
status of the two related system variables is given: ANGDIR (counterclockwise or clockwise rotation)
and ANGBASE (base angle used for rotation).

The Copy option allows you to make a copy of the selected objects—that is, the original set of objects
remains in its original orientation while you create rotated copies. After selecting a “base point,” type
“C” or right-click and select Copy at the following prompt.

Specify rotation angle or [Copy/Reference] <0>: €

Next, enter a rotation angle value or PICK a point. Using this option would result in, using Figure 9-6 for
example, a drawing with both sets of objects: the original set (shown with dashed lines) and the new set.

The Reference option can be used to specify a vector as the original FIGURE 9-7
angle before rotation (Fig. 9-7). This vector can be indicated interac-
tively (OSNAPs can be used) or entered as an angle using keyboard
entry. Angular values that you enter in response to the “New angle:”
prompt are understood by AutoCAD as absolute angles for the
Reference option only.

Specify rotation angle or [Reference]: R (Indicates the Reference
option.)

Specify the reference angle <0>: PICK or (value) (PICK the first
point of the vector.)

Specify second point: PICK (Indicates the second point of the
vector.) BASE POINT: PICK 1, 2

Specify the new angle: (value) (Indicates the new angle.) NEW ANGLE: 90

Command:
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Scale

Command

(Type) Ribbon

I:' | Modify (Edit Mode) Home
Scale | Scale | SC | Scale Modify

The Scale command is used to increase or decrease the size of objects in a drawing. The Scale command
does not normally have any relation to plotting a drawing to scale.

After selecting objects to FIGURE 9-8
Scale, AutoCAD prompts
you to select a “Base
point:”, which is the sta-
tionary point. You can
then scale the size of the
selected objects interac-
tively or enter a scale
factor (Fig. 9-8).

BASE POINT BASE POINT
SCALE FACTOR: 1.5 SCALE FACTOR: .75

Using interactive input, you are presented with a rubberband line connected to the base point. Making
the rubberband line longer or shorter than 1 unit increases or decreases the scale of the selected objects by
that proportion; for example, pulling the rubberband line to two units length increases the scale by a
factor of two.

Command: scale

Select objects: PICK or (coordinates) (Select the objects to scale.)

Select objects: Enter (Indicates completion of the object selection.)

Specify base point: PICK or (coordinates) (Select the stationary point.)

Specify scale factor or [Copy/Reference]: PICK or (value) or R (Interactively scale the set of objects or
enter a value for the scale factor.)

Command:

The Copy option allows you to make a copy of the selected objects—that is, the original set of objects
remains in its original orientation while you create scaled copies. Type “C” or right-click and select Copy
in response to “Specify rotation angle or [Copy/Reference] <0>:”. Similar to the Copy option of the
Rotate command, using this option would result in two sets of objects: the original selection set and the
new set.

It may be desirable in some cases to use the Reference option to specify a value or two points to use as
the reference length. This length can be indicated interactively (OSNAPs can be used) or entered as a
value. This length is used for the subsequent reference length that the rubberband uses when interac-
tively scaling. For example, if the reference distance is 2, then the “rubberband” line must be stretched
to a length greater than 2 to increase the scale of the selected objects.

Scale normally should not be used to change the scale of an entire drawing in order to plot on a specific TIP
size sheet. CAD drawings should be created full size in actual units.
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Streich

Modify
Stretch

Command
Ribbon

(Type)

Home

Stretch Modify

Objects can be made longer or shorter
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 or
shorter. Circles do not stretch; rather,
they move if the center is selected
within the Crossing Window.

Objects to Stretch should be selected
by a Crossing Window or Crossing
Polygon only. The Crossing Window or
Polygon should be created so the
objects to Stretch cross through the
window. Stretch actually moves the
object endpoints that are located
within the Crossing Window.

Command: stretch

FIGURE 9-9

CROSSING
WINDOW

|— BASE
POINT

/
I

SECOND POINT
OF DISPLACEMENT

— BASE
POINT

'

1 SECOND POINT
OF DISPLACEMENT

/BASE
POINT SECOND POINT
OF DISPLACEMENT

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
while shortening another. Application of
this ability would be repositioning a door
or window on a wall (Fig. 9-10).

In summary, the Stretch command

stretches objects that cross the selection

Window and moves objects that are com-
pletely within the selection Window, as

shown in Figure 9-10.

The Stretch command allows you to
select objects with other selection
methods, such as a pickbox or normal
(non-crossing) Window. Doing so,
however, results in a Move since only

objects crossing through a crossing
window get stretched.

FIGURE 9-10

[ —

SECOND POINT
OF DISPLACEMENT

1

CROSSING
WINDOW

BASE
POINT

:
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Lengthen
Ribbon
i\ Modify Home
o Lengthen Lengthen LEN . Modify

Lengthen changes the length (longer or shorter) of linear objects and arcs. No additional objects are
required (as with Trim and Extend) to make the change in length. Many methods are provided as dis-
played in the command prompt.

Command: lengthen
Select an object or [DElta/Percent/Total/DYnamic]:

Select an object
Selecting an object causes AutoCAD to report the current length of that object. If an Arc is selected, the
included angle is also given.

DElta FIGURE 9-11
Using this option returns the prompt shown
next. You can change the current length of an
object (including an arc) by any increment that
you specify. Entering a positive value
increases the length by that amount, while a
negative value decreases the current length. P 4
The end of the object that you select changes ! 1
while the other end retains its current end-

point (Fig. 9-11).

Enter delta length or [Angle] <0.0000>: /’s\g‘ /""’ B
(value)ora =1 1\/

LENGTHEN DELTA
BEFORE AFTER

p

The Angle option allows you to change the included FIGURE 9-12
angle of an arc (the length along the curvature of the

X . LENGTHEN DELTA, ANGLE
arc can be changed with the Delta option). Enter a

i, . BEFORE AFTER
positive or negative value (degrees) to add or sub- (ENTER 30)
tract to the current included angle, then select the end
of the object to change (Fig. 9-12).
INCLUDED
ANGLE
INCLUDED
L ANGLE
T

30

e
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Percent

Use this option if you want to
change the length by a percent-
age of the current total length
(Fig. 9-13). For arcs, the percent-

age applied affects the length and

the included angle equally, so
there is no Angle option. A value
of greater than 100 increases the

current length, and a value of less

than 100 decreases the current
length. Negative values are not
allowed. The end of the object
that you select changes.

Total
This option lets you specify a
value for the new total length

(Fig. 9-14). Simply enter the value

and select the end of the object to

change. The angle option is used
to change the total included angle

of a selected arc.

Specify total length or [Angle]
<1.0000)>: (value) or A

DYnamic

This option allows you to change
the length of an object by
dynamic dragging (Fig. 9-15).
Select the end of the object that
you want to change. Object
Snaps and Polar Tracking can be
used.

FIGURE 9-13

LENGTHEN PERCENT
BEFORE (100%)

-
=

ENTER 133

ENTER 67

FIGURE 9-14

AFTER

133%

LENGTHEN TOTAL
BEFORE (3 UNITS)

—
==

ENTER 4

ENTER 2

FIGURE 9-15

AFTER

LENGTHEN DYNAMIC
BEFORE

0

AFTER
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Trim
Ribbon

Home

—A- Modify
Trim Trim TR . Modify

The Trim command allows you to trim  FIGURE 9-16
(shorten) the end of an object back to BEFORE TRIM
the intersection of another object

(Fig. 9-16). The middle section of an N CUTTING EDGES
object can also be Trimmed between two = T
intersecting objects. There are two steps ; )
to this command: first, PICK one or g’

more “cutting edges” (existing objects); \

then PICK the object or objects to Trim - — - 4
(portion to remove). The cuttingedges {7
are highlighted after selection. Cutting
edges themselves can be trimmed if
they intersect other cutting edges, but
lose their highlight when trimmed.

AFTER ALL TRIMS

M

Command: Trim
Current settings: Projection=UCS, N
Edge=None 0 i
Select cutting edges ...
Select objects or <select all>: PICK or
press Enter to use all objects as cutting edges

Select objects: Enter
Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/eRase/Undo]: PICK (Select

the part of an object to trim away.)
Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/eRase/Undo]: PICK

Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/eRase/Undo]: Enter

0

Select all
If you need to select many objects as cutting edges, you can press Enter at the “Select objects or <select all>:”

prompt. In this case, all objects in the drawing become cutting edges; however, the objects are not highlighted.

Fence FIGURE 9-17

The Fence and Crossing Window options

are available for selecting the objects you BEFORE TRIM AFTER TRIM
want to trim. Rather than selecting each FENCE

object that you want to trim individually CUTTING EDGE

with the pickbox, the Fence option allows : 74

you to select multiple objects using a cross- ,

ing line. The Fence can have several line i
segments (see “Fence” in Chapter 3). This i

option is especially useful when you have ,

many obijects to trim away that are in close .
proximity to each other such as shown in /
Figure 9-17.
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Crossing
You can also use a Crossing window to select the parts of objects you want to trim. This option may be
more efficient than using the pickbox to select objects individually.

Edge FIGURE 9-18
The Edge option can be set to Extend or No extend. In the BEFORE TRIM AFTER TRIM
Extend mode, objects that are selected as trimming edges EDGE EXTEND

will be imaginarily extended to serve as a cutting edge. :
In other words, lines used for trimming edges are treated :
as having infinite length (Fig. 9-18). The No extend mode 7
considers only the actual length of the object selected as TRIM
trimming edges. :

Select object to trim or shift-select to extend or m
[Fence/Crossing/Project/Edge/eRase/Undo]: Edge \
Enter an implied edge extension mode [Extend/No I = TRIMMING
extend] <No extend>: i EDCE
Projection

The Projection switch controls how Trim and Extend operate in 3D space. Projection affects the projection
of the cutting edge and boundary edge. The three options are described here:

Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/eRase/Undo]: project
Enter a projection option [None/Ucs/View] <Ucs>:

None

The None option does not project the cutting edge. This mode is used for normal 2D drawing when all
objects (cutting edges and objects to trim) lie in the current drawing plane. You can use this mode to
Trim in 3D space when all objects lie in the plane of the current UCS or in planes parallel to it and the
objects physically intersect. In any case, the objects must physically intersect for trimming to occur.

The other two options (UCS and View) allow you to trim objects that do not physically intersect in 3D
space.

ucs FIGURE 9-19

This option projects the cutting edge perpendicular TRIM
to the UCS. Any objects crossing the “projected”
cutting edge in 3D space can be trimmed. For
example, selecting a Circle as the cutting edge
creates a projected cylinder used for cutting

(Fig. 9-19).

CUTTING EDGE
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View FIGURE 9-20
The View option allows you to trim objects that appear to

intersect from the current viewpoint. The objects do not CUTTING EDGE
have to physically intersect in 3D space. The cutting
edge is projected perpendicularly to the screen (parallel
to the line of sight). This mode is useful for trimming
“hidden edges” of a wireframe model to make the sur-
faces appear opaque (Fig. 9-20).

eRase

The eRase option actually allows you to erase entire
objects during the Trimt command. This option operates
just like the Erase command. When you are finished
erasing, you are returned to the “Select object to trim...”
prompt.

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo]: r

Select objects to erase or <exit>: PICK

Select objects to erase: Enter (Selected objects are erased.)

Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/eRase/Undo]:

Undo
The Undo option allows you to undo the last Trim in case of an accidental trim.

Shift-Select
See “Trim and Extend Shift-Select Option.”

Extend
Ribbon
N l/' Modify Home
Extend Extend EX . Modify
Extend can be thought of as the FIGURE 9-21
opposite of Trim. Objects such as BEFORE EXTEND AFTER EXTEND

Lines, Arcs, and Plines can be

Extended until intersecting

another object called a boundary BOUNDARY EDCE
edge (Fig. 9-21). The command ¥

first requires selection of existing
objects to serve as boundary
edge(s) which become high-
lighted; then the objects to
extend are selected. Objects
extend until, and only if, they
eventually intersect a boundary
edge. An Extended object
acquires a new endpoint at the
boundary edge intersection.

4‘,
-

H

\\\\\
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Command: extend

Current settings: Projection=UCS, Edge=None

Select boundary edges ...

Select objects or <select all>: PICK (Select boundary edge.)

Select objects: Enter

Select object to extend or shift-select to trim or [Fence/Crossing/Project/Edge/Undo]: PICK (Select object
to extend.)

Select object to extend or shift-select to trim or [Fence/Crossing/Project/Edge/Undo]: Enter

Command:

Select all
Pressing Enter at the “Select objects or <select all>:” prompt automatically makes all objects in the
drawing boundary edges. The objects are not highlighted.

Fence
Use the Fence option (a crossing line) to select multiple objects that you want to extend. This operates
similar to the Fence option of Trim.

Crossing
Similar to the same option of the Trim command, you can use a Crossing window to select multiple

objects to extend.

Edge/Projection FIGURE 9-22
The Edge and Projection switches operate identically BEFORE EXTEND AFTER EXTEND
to their function with the Trim command. Use Edge EDGE EXTEND

with the Extend option if you want a boundary edge
object to be imaginarily extended (Fig. 9-22).

Shift-Select : i EXTEND

See “Trim and Extend Shift-Select Option.”

/E o

i - BOUNDARY
! EDGE

Trim and Extend Shift-Select Option

With this feature, you can toggle between Trim and Extend by holding down the Shift key. For example,
if you invoked Trim and are in the process of trimming lines but decide to then Extend a line, you can
simply hold down the Shift key to change to the Extend command without leaving Trim.

Command: trim

Current settings: Projection=UCS, Edge=None

Select cutting edges ...

Select objects or <select all>: PICK

Select objects: Enter

Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/eRase/Undo]: PICK (to
trim)

Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/eRase/Undo]: Shift, then
PICK to extend
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Not only does holding down the Shift key toggle between Trim and Extend, but objects you selected as iIP
cutting edges become boundary edges and vice versa. Therefore, if you want to use this feature effectively,

during the first step of either command (Trim or Extend), you must anticipate and select edges you might
potentially use as both cutting edges and boundary edges.

Break

| Modify Home
Break Break BR Modify

Break allows you to break a space in an object or break ~ FIGURE 9-23

the end off an object. You can think of Break as a BEFORE BREAK AFTER BREAK
partial erase. If you choose to break a space in an

object, the space is created between two points that

you specify (Fig. 9-23). In this case, the Break creates

two objects from one.

If Breaking a circle (Fig. 9-24), the break is in a coun- FIGURE 9-24
terclockwise direction from the first to the second BEFORE BREAK AFTER BREAK
point specified. yo COUNTERCLOGKAISE |

DIRECTION OF BREAK
COUNTERCLOCKWISE

W 2 T

If you want to Break the end off a Line or Arc, the first FIGURE 9-25
point should be specified at the point of the break and
the second point should be just off the end of the Line
or Arc (Fig. 9-25).

BEFORE BREAK AFTER BREAK

Oro

The Modify toolbar includes icons for only the default 1

option (see Select, Second) and the Break at Point /
option. Four methods are available only from the

screen menu. If you are typing, the desired option is

selected by keying the letter F (for First point) or
symbol @ (for “last point”).

s

L~
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Select, Second

This method (the default method) has two steps: select the object to break; then select the second point
of the break. The first point used to select the object is also the first point of the break (see Fig. 9-23,
Fig. 9-24, Fig. 9-25).

Command: break

Select object: PICK (This is the first point of the break.)

Specify second break point or [First point]: PICK (This is the second point of the break.)
Command:

Select, 2 Points

This method uses the first selection only to indicate the object to Break. You then specify the point that is
the first point of the Break, and the next point specified is the second point of the Break. This option can
be used with OSNAP Intersection to achieve the same results as Trim. The command sequence is as
follows:

Command: break

Select object: PICK (This selects only the object to break.)

Specify second break point or [First point]: £ (Indicates respecification of the first point.)
Specify first break point: PICK (This is the first point of the break.)

Specify second break point: PICK (This is the second point of the break.)

Command:
Break at Point FIGURE 9-26
This option creates a break with no BEFORE BREAK AFTER BREAK
|: space; however, you can select the object

you want to Break first and the point of
the Break next (Fig. 9-26).

SELECT 1 5 LINES L

Command: break

Select object: PICK (This selects only the object
to break.)

Specify second break point or [First point]: £
(Indicates respecification of the first point.) ﬂ \ $>\

Specify first break point: PICK (This is the first SELECT
point of the break.) 2 ARCS

Specify second break point: @ (The second
point of the break is the last point.)

Join Command

(Type) Ribbon

| Modify
Join | Join

Home
Modify

The Join command allows you to combine two of the same objects (for example, two collinear Lines) into
one object (for example, one Line). You can also use Join to Close an Arc to form a complete Circle or close
an elliptical arc to form a complete Ellipse. You can Join the following objects:

Arecs, Elliptical arcs, Lines, Polylines, and Splines

Objects to be joined must be located in the same plane. Sample prompts and restrictions for each type of
object are given on the next page.
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Lines FIGURE 9-27
The Lines to join must be collingar, but they BEFORE JOIN AFTER JOIN
can have gaps between them (Fig. 9-27).

LINE TO JOIN
Command: Join
Select source object: PICK

Select lines to join to source: PICK

Select lines to join to source: Enter
1 line joined to source SOURCE OBUECT

Command:

Arc FIGURE 9-28

The Arc objects must lie on the same imagi- BEFORE JOIN AFTER JOIN
nary circle but can have gaps between them.

The Close option converts the source arc into a
Circle (Fig. 9-28).
Command: Join
Select source object: PICK SOURCE OBUECT
Select arcs to join to source or [cLose]: 1 TO CLOSE
Arc converted to a circle.
Command:

Polyline

Objects to Join to Plines can be Plines, Lines, or Arcs. The objects cannot have gaps between them and
must lie on the UCS XY plane or on a plane parallel to it. If Arcs and Lines are joined to the Pline, they are
converted to one Pline.

Elliptical Arc
The elliptical arcs must lie on the same ellipse shape but can have gaps between them. The Close option
closes the source elliptical arc into a complete Ellipse.

Spline
The Spline objects must lie in the same plane, and the end points to join must be connected.

Copy
'-;-'?'F Modify (Edit Mode) Home
A Copy Copy CO or CP | Copy Selection | Modify

Copy creates a duplicate set of the selected objects and allows placement of those copies. The Copy oper-
ation is like the Move command, except with Copy the original set of objects remains in its original loca-
tion. You specify a “base point:” (point to copy from) and a “specify second point of displacement or
<use first point as displacement>:" (point to copy to). See Figure 9-29, on the next page. The command
syntax for Copy is as follows.
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Command: Copy

Select objects: PICK

Select objects: Enter

Specify base point or [Displacement/mOde] <Displacement>:
PICK (This is the point to copy from. Select a point, usually
on an object, as a “handle.”)

Specify second point or <use first point as displacement>: PICK
(This is the point to copy to. OSNAPs or coordinate entry
should be used.)

Specify second point or [Exit/Undo] <Exit>: Enter

In many applications it is desirable to use OSNAP options to
PICK the “base point:” and the “second point of displacement
(Fig. 9-30).

Alternately, you can PICK the “base point:” and use Polar
Tracking or enter relative Cartesian coordinates, relative polar
coordinates, or direct distance entry to specify the “second
point of displacement:” (Fig. 9-31).

FIGURE 9-29

SELECTION SET COPIES

—————

,,,,,

.....

AN
, N
/ “\
.. S,
Naene?

~~~~~

+ = +
1. BASE POINT 2. SECOND POINT
FIGURE 9-30
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mOde: (Single/Mulfiple) FIGURE 9-32 TIP

Copy has a Multiple mode. Activate the multiple BASE POINT

mode by typing an O at the “Specify base point or (INT)

[Displacement/mOde] <Displacement>:" prompt, |

then type M for Multiple. Next, continue to specify a 4 I

“second point” to create additional copies. The Copy o Ko

command will continue to operate in the Multiple  SECOND POINT

mode until you specify the Single mode. + 4 8ET>D\SPLACEMENT
Command: copy R L

Select objects: PICK $'y X
Select objects: Enter |
Current settings: Copy mode = Multiple O DSPLACEENT
Specify base point or [Displacement/mQOde] SECSE[;LZS‘ENMTENT (NT)
<Displacement>: o (for mOde option) (INT)
Enter a copy mode option [Single/Multiple]
<Multiple>: m (for Multiple option)
Specify base point or [Displacement/mOde] <Displacement>: PICK
Specify second point or <use first point as displacement>: (This creates the first copy)
Specify second point or [Exit/Undo] <Exit>: (This creates the second copy)
Specify second point or [Exit/Undo] <Exit>: Enter (completes the command)

SECOND POINT

Mirror

Command

(Type) Ribbon

A ‘ B Modify Home
Mirror Mirror MI Modify

This command creates a mirror image  FIGURE 9-33
of selected existing objects. You can MIRROR IN_ EXECUTION

retain or delete the original objects ESEL?N?%NESU 7 imeoR (ne VIRRORED. IMAGE
(“source objects”). After selecting e

objects, you create two points specify-
ing a “rubberband line,” or “mirror i)
line,” about which to Mirror.

O
\ \ 1
The length of the mirror line is unim- \ FRST PONT OF
portant since it represents a vector or MIRROR LINE
axis (Fig. 9-33).

RESULT IF OLD OBJECTS NOT DELETED RESULT IF OLD OBJECTS DELETED

Command: mirror

Select objects: PICK (Select object _ _ _
or group of objects to mirror.) ) (

Select objects: Enter (Press Enter
to indicate completion of object
selection.)

Specify first point of mirror line: PICK or (coordinates) (Draw first endpoint of line to represent
mirror axis by PICKing or entering coordinates.)

Specify second point of mirror line: PICK or (coordinates) (Select second point of mirror line by
PICKing or entering coordinates.)

Erase source objects? [Yes/No] <N>: Enter or Y (Press Enter to yield both sets of objects or enter Y to
keep only the mirrored set.)

Command:

1



‘ Leach: AutoCAD® 2010 9. Modify Commands | Text © The McGraw-Hill
Instructor Companies, 2010

178 Chapter 9
N

If you want to Mirror only in a vertical or FIGURE 9-34
horizontal direction, toggle ORTHO or
POLAR On before selecting the “second
point of mirror line.”

BEFORE MIRROR AFTER MIRROR

Mirror can be used to draw the other half of
a symmetrical object, thus saving some
drawing time (Fig. 9-34).

You can control whether text is mir- FIGURE 9-35
rored by using the MIRRTEXT vari-

able. Type MIRRTEXT at the
Command prompt and change the
KILCHEN — O| KITCHEN —
O

value to 1 if you want the text to be ©
reflected; otherwise, the default O L7J
setting of 0 does not mirror text ) }@@‘ I }@@‘
along with other selected objects - —— 3
TIP (Fig. 9-35). Dimensions are not - -
affected by the MIRRTEXT variable = ———— e —
and therefore are not reflected (that = }@@‘ -t }@@‘
is, if the dimensions are associative).

@) O
(See Chapter 28 for details on Ol KITCHEN L — Ol KITCHEN L —
dimensions.)

MIRRTEXT = 1 MIRRTEXT = 0

Offset

Ribbon
,_l?_ll_ Modify Home
'-& | Offset Offset o) Modify
Offset creates a parallel copy of selected FIGURE 9-36

objects. Selected objects can be Lines, Arcs,
Circles, Plines, or other objects. Offset is a very
useful command that can increase productivity
greatly, particularly with Plines.

Depending on the object selected, the resulting
Offset is drawn differently (Fig. 9-36). Offset LINE SPLINE ARC
creates a parallel copy of a Line equal in length
and perpendicular to the original. Arcs and
Circles have a concentric Offset. Offsetting closed

Plines or Splines results in a complete parallel
shape.

/N

PLINE CIRCLE
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Distance FIGURE 9-37
The default option (distance) prompts
you to specify a distance between the
original object and the newly offset
object (Fig. 9-37, left).

OFFSET
(THROUGH
END)

1o, | OFFSET
(SPECIFIED DISTANCE)

OFFSET  OPTIONS

Command: offset

Current settings: Erase source=No Layer=Source OFFSETGAPTYPE=0

Specify offset distance or [Through/Erase/Layer] <1.0000>: (value) or PICK (Specify an offset distance
by entering a value or picking two points.)

Select object to offset or [Exit/Undo] <Exit>: PICK (Select the object to offset.)

Specify point on side to offset or [Exit/Multiple/Undo] <Exit>: PICK (Specify which side of original object
to create the offset object.)

Select object to offset or [Exit/Undo] <Exit>: Enter

Command:

Through
Use the Through option to offset an object so it passes through a specified point (Fig. 9-37, right).

Command: offset

Current settings: Erase source=No Layer=Source OFFSETGAPTYPE=0

Specify offset distance or [Through/Erase/Layer] <1.0000>: t

Select object to offset or [Exit/Undo] <Exit>: PICK

Specify through point or [Exit/Multiple/Undo] <Exit>: PICK (Select a point for the object to be offset
through. Normally, an OSNAP mode is used to specify the point.)

Erase

Note that the default Erase source setting is No. With this setting, the original object to offset remains in
the drawing. Changing the Erase setting to Yes causes the selected (source) object to be erased automati-
cally when the offset is created.

Specify offset distance or [Through/Erase/Layer] <1.0000>: e
Erase source object after offsetting? [Yes/No] <No>: y

Layer

You can use this setting to create an offset object on a different layer than the original layer of the source
object. First, using the Layer command (see Chapter 11) change the current layer to the desired layer,
next change the Layer setting of the Offset command to Current, then create the offset.

Specify offset distance or [Through/Erase/Layer] <1.0000>: 1
Enter layer option for offset objects [Current/Source] <Source>: ¢
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TIP Notice the power of using Offset with closed FIGURE 9-38
Pline or Spline shapes (Fig. 9-38). Because a
Pline or a Spline is one object, Offset creates one
complete smaller or larger “parallel” object.
Any closed shape composed of Lines and Arcs
can be converted to one Pline object (see “Pedit,”
Chapter 16).

OFFSETGAPTYPE FIGURE 9-39
When you create an offset of a “closed”
Pline shape with sharp corners, such as the
rectangle shown in Figure 9-38, the
corners of the new offset object are also
sharp (with the default setting of 0). The
OFFSETGAPTYPE system variable con-
trols how the corners (potential gaps)
between the line segments are treated
when closed Plines are offset (Fig. 9-39).

OFFSETGAPTYPE = 1 OFFSETGAPTYPE = 2

0 Fills the gaps by extending the polyline segments

1 Fills the gaps with filleted arc segments (the radius of each arc segment is equal to the offset
distance)

2 Fills the gaps with chamfered line segments (the perpendicular distance to each chamfer is equal
to the offset distance)

Array
Q0 Modify Home
[ Array Array AR . Modify
The Array command creates either a Rectangular or a FIGURE 9-40

Polar (circular) pattern of existing objects that you
select. The pattern could be created from a single

Py Array L&J

object or from a group of objects. Array copies a el Gy sebct ot

duplicate set of objects for each “item” in the array. = MCdurrs: 4 et
Dfiset distance and direction

The Array command produces a dialog box to enter I g922

the desired array parameters and to preview the Fowotest L k Ly 2322

pattern (Fig. 9-40). The first step is to select the type Covan cffs oo (L )

of array you want (at the top of the box): Rectangular Lresesr v (&)

Array or Polar Array. T e

calumn offset & negative, columns are

T acdedto e left By
Help
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Rectangular Array

A rectangular array is a pattern of objects gener-
ated into rows and columns. Selecting a
Rectangular Array produces the central area of the
box and preview image as shown in Figure 9-40.
Follow these steps to specify the pattern for the
Rectangular Array.

1. Pick the Select objects button in the upper-right
corner of the dialog box to select the objects
you want to array:.

2. Enter values in the Rows: and Columns: edit
boxes to indicate how many rows and columns
you want. The image area indicates the
number of rows and columns you request, but
does not indicate the shape of the objects you
selected.

3. Enter values in the Row offset: and Column
offset: edit boxes to indicate the distance
between the rows and columns (see Fig. 9-41).
Enter positive values to create an array to the
right (+X) and upward (+Y) from the selected
set, or enter negative values to create the array
in the -X and -Y directions. You can also use
the small select buttons to the far right of these
edit boxes to interactively PICK two points for
the Row offset and Column offset. Alternately,
select the large button to the immediate right of
the Row offset and Column offset edit boxes to
use the “unit cell” method. With this method,
you select diagonal corners of a window to
specify both directions and both distances for
the array (see Fig. 9-42).

FIGURE 9-41

r

DISTANCE BETWEEN ROWS

L )
/ = Ld ==
FIRST POINT OF UNIT CELL
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— = =

= < =

EXAMPLE OF 3 x 2
RECTANGULAR ARRAY

sy PN Py
A C 7Y
rC) T 0T

1

~ _ o I~ skLecTion
T e e SET
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FIGURE 9-42
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= ~—4
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fan )
=

il T e g
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= =
EXAMPLE OF 3 x 2
RECTANGULAR ARRAY

4. If you want to create an array at an angle (instead of generating the rows vertically and columns
horizontally), enter a value in the Angle of array edit box or use the select button to PICK two

points to specify the angle of the array.

5. Select the Preview button to temporarily close the dialog box and return to the drawing where you
can view the array and choose to Accept or Modify the array. Selecting Modify returns you to the

Array dialog box.

Polar Array

The Polar Array option generates a circular pattern of
the selection set. Selecting the Polar Array button pro-
duces the central area of the box and preview image
similar to that shown in Figure 9-43. Typical steps are
as follows.

1. Pick the Select objects button in the upper-right
corner of the dialog box to select the objects you
want to array.

2. Enter values for the Center point of the circular
pattern in the X and Y edit boxes, or use the select
button to PICK a center point interactively.

Ban Aray X
Bectangular Aray i Pl Kmayt ﬁJ Select abjects
0 chjacts selantad
Cemerport: & 30000 Y 60000 Im
Method end velues
Method D
Tolal rumber of itens & Angls Lo il -] =
4
Tecal number of fems: 4 o
Anale to fil: 250 M] A
Argle between items: 5 [
W) Ferangste fill, 2 positive valus epecifins
g counterclockwse roiaion. Anegative vaue CK
T ecifes dockniae otaton. —
ncs
V| Ratate tems as copied More ¥ —
Help
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3. Select the Method from the drop-down list. The three possible methods are:

Total number of items & Angle to fill
Total number of items & Angle between items
Angle to fill & Angle between items

Whichever option you choose enables the two applicable edit boxes below.
4. You must supply two of the three possible parameters following to specify the configuration of
the array based on your selection in the Method drop-down list.
Total number of items (the total number includes the selected object set)

Angle to fill
Angle between items

Arrays are generated counterclockwise by default. To produce a clockwise array, enter a negative
value in Angle to fill; or enter a negative value in Angle to fill, then switch to the Total number of
items & Angle between items. The image area indicates the configuration of the array according to
the options you selected and values you specified in the Method and values section. The image
area does not indicate the shape of the object(s) you selected to array.

5. If you want the set of objects to be rotated but remain in the same orientation, remove the check

in the Rotate items as copied box.

6. Select the Preview button to temporarily close the dialog box and return to the drawing where you
can view the array and chose to Accept or Modify the array. Selecting Modify returns you to the

Array dialog box.

Figure 9-44 illustrates a Polar Array created using 8
as the Total number of items, 360 as the Angle to fill, and
selecting Rotate items as copied.

Figure 9-45 illustrates a Polar Array created using 5 as
the Total number of items, 180 as the Angle to fill, and
selecting Rotate items as copied.

FIGURE 9-44
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Occasionally an unexpected pattern may result if you
remove the check from Rotate items as copied. In such a
case, the objects may not seem to rotate about the speci-
fied center, as shown in Figure 9-46. The reason is that
AutoCAD must select a single base point from the set of
objects to use for the array such as the end of a line. This
base point is not necessarily at the center of the set of
objects.

The solution to this problem is to use the More button

near the bottom of the Array dialog box to open the lower
section of the dialog box shown in Figure 9-47. In this

area, remove the check for Set to object’s default, then specify
a Base point at the center of the selected set of objects by
either entering values or PICKing a point interactively.

As an alternative to using the Array command to produce the
Array dialog box, you can type -Array to use the Command

line version. After selecting objects, enter the letter “1” or “p”
to produce a Rectangular Array or Polar Array as shown in the

following sequence.

Command: -~array

Select objects: PICK

Select objects: Enter

Enter the type of array [Rectangular/Polar] <R>: r
Enter the number of rows (—-) <1>: (value)
Enter the number of columns (lll) <1> (value)

Modify Commands | 183
|
FIGURE 9-46

SELECTION
SET

= =
£33 eTny CENTER POINT
() = =
ATy OF ARRAY
| | aa
Y
S TQZ2  EXAMPLE OF A POLAR ARRAY
WITH 360" ANGLE TO FILL
AND ITEMS NOT ROTATED
— =
= =
= =
= =
= =
= =
= =
T T

Less 2

/| Rotate items as copied
Object base point

Y: 0.0000

El

Enter the distance between rows or specify unit cell (—-): PICK or (value)

Specify opposite corner: PICK
Command:

Fillet

Ribbon
."/’ Modify Home
Fillet Fillet F Modify
The Fillet command automatically rounds a sharp corner FIGURE 9-48

(intersection of two Lines, Arcs, Circles, or Pline vertices)
with a radius (Fig. 9-48). You specify only the radius and
select the objects” ends to be Filleted. The objects to fillet do
not have to completely intersect or can overlap. You can
specify whether or not the objects are automatically
extended or trimmed as necessary (see Fig. 9-49).

2

BEFOREFILLET AFTER FILLET
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Command: Fillet

Current settings: Mode = TRIM, Radius = 0.5000

Select first object or [Undo/Polyline/Radius/Trim/Multiple]: PICK (Select one Line, Arc, or Circle near the
point where the fillet should be created.)

Select second object or shift-select to apply corner: PICK (Select the second object near the desired fillet
location.)

Command:

The fillet is created at the corner selected. FIGURE 9-49

Treatment of Arcs and Circles with Fillet is shown in SEFORE ATTER

Figure 9-49. Note that the objects to Fillet do not have -
to intersect or can overlap. (

Radius
Use the Radius option to specify the desired radius for the fillets. Fillet uses the specified radius value for
all new fillets until the value is changed.

TP If parallel objects are selected, the Fillet is automati- FIGURE 9-50
cally created to the correct radius (Fig. 9-50). BEFORE AFTER
Therefore, parallel objects can be filleted at any time

without specifying a radius value.

Polyline FIGURE 9-51
Fillets can be created on Polylines in the same manner as

two Line objects. Use Fillet as you normally would for

Lines. However, if you want a fillet equal to the speci-

fied radius to be added to each vertex of the Pline PICK POLYLINE
(except the endpoint vertices), use the Polyline option; AT ANT POINT
then select anywhere on the Pline (Fig. 9-51).

BEFORE FILLET AFTER FILLET
WITH POLYLINE OPTION WITH POLYLINE OPTION
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Closed Plines created by the Close option of Pedit react dif-  FIGURE 9-52
ferently with Fillet than Plines connected by PICKing

matching endpoints. Figure 9-52 illustrates the effect of
Fillet Polyline on a Closed Pline and on a connected Pline.

PLINE CONNECTED WITH PICK CLOSED PLINE
AFTER FILLET AFTER FILLET
In the previous figures, the objects are shown having been filleted in the Trim
mode—that is, with automatically trimmed or extended objects to meet the /

end of the new fillet radius. The Notrim mode creates the fillet without any
extending or trimming of the involved objects (Fig. 9-53). Note that the
command prompt indicates the current mode (as well as the current radius)
when Fillet is invoked.

Command: Fillet

Current settings: Mode = TRIM, Radius = 0.5000

Select first object or [Undo/Polyline/Radius/Trim/Multiple]: T (Invokes the
Trim/No trim option)

Enter Trim mode option [Trim/No trim] <Trim>: n (Sets the option to No trim)

Select first object or [Undo/Polyline/Radius/Trim/Multiple]:

FILLET — NOTRIM

The Notrim mode is helpful in situations similar to that in Figure 9-54. In  FIGURE 9-54
this case, if the intersecting Lines were trimmed when the first fillet was
created, the longer Line (highlighted) would have to be redrawn in order
to create the second fillet.

Changing the Trim/Notrim option sets the TRIMMODE system variable to
0 (Notrim) or 1 (Trim). This variable controls trimming for both Fillet and
Chamfer, so if you set Fillet to Notrim, Chamfer is also set to Notrim.

FILLET ~ NOTRIM

Multiple

Normally the Fillet command allows you to create one fillet, then the command ends. Use the Multiple
option if you want to create several filleted corners. For example, if you wanted to Fillet the four corners
of a rectangular shape you could use the Multiple option instead of using the Fillet command four sepa-
rate times.

Undo
The Undo option operates only in conjunction with the Multiple option. Undo will remove the most
recent of multiple fillets.
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.
Shift-select FIGURE 9-55
If you want to create a sharp corner instead of a BEFORE AFTER

rounded (radiused) corner, you can use the Shift- !
select option. After selecting the first line, hold
down the Shift key and select the second line.
Because Fillet can automatically trim and extend as
needed, a sharp corner is created (Fig. 9-55). This
action is identical to setting a Radius of 0 and
selecting two lines normally. The Trim mode
setting does not affect using Shift-select to create
sharp corners.

Command: Fillet

Current settings: Mode = TRIM, Radius = 0.5000

Select first object or [Undo/Polyline/Radius/Trim/Multiple]: PICK (Select the first line.)

Select second object or shift-select to apply corner: Shift and PICK (Hold down the Shift key and PICK
the second line.)

Chamfer

/ Modify Home
Chamfer Chamfer CHA . Modify

Chamfering is a manufacturing process used to replace a sharp corner with an angled surface. In
AutoCAD, Chamfer is commonly used to change the intersection of two Lines or Plines by adding an
angled line. The Chamfer command is similar to Fillet, but rather than rounding with a radius or “fillet,”
an angled line is automatically drawn at the distances (from the existing corner) that you specify.

Chamfers can be created by two methods: Distance (specify two distances) or Angle (specify a distance
and an angle). The current method and the previously specified values are displayed at the Command
prompt along with the options:

Command: chamfer
(TRIM mode) Current chamfer Dist1 = 0.0000, Dist2 = 0.0000
Select first line or [Undo/Polyline/Distance/ Angle/Trim/mEthod/Multiple]:

mEthod
Use this option to indicate which of the two methods you want to use: Distance (specify 2 distances) or
Angle (specify a distance and an angle).



corner (intersection of two lines) to each chamfer end-
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Distance FIGURE 9-56
The Distance option is used to specify the two values FIRST
applied when the Distance Method is used to create the - DISTANCE,
chamfer. The values indicate the distances from the LINE SELECTED

point (Fig. 9-56).

Command: chamfer

(TRIM mode) Current chamfer Dist1 = 0.0000,
Dist2 = 0.0000

Select first line or [Undo/Polyline/
Distance/Angle/Trim/mEthod/Multiple]: d

Specify first chamfer distance <0.0000>: (value)
(Enter a value for the distance from the existing

SECOND
DISTANCE

= =

h SECOND
LINE SELECTED

corner to the endpoint of the chamfer on the first
line.)

Specify second chamfer distance <0.7500>: Enter or (value) (Press Enter to use the same value as the

first, or enter another value.)

Select first line or [Undo/Polyline/Distance/Angle/Trim/mEthod/Multiple]:

Angle FIGURE 9-57

The Angle option allows you to specify the values that
are used for the Angle Method. The values specify a

distance along the first line and an angle from the first

LINE SELECTED

DISTANCE

FIRST (LENGTH)

line (Fig. 9-57).

Select first line or [Undo/Polyline/Distance/
Angle/Trim/mEthod/Multiple]: a

Specify chamfer length on the first line <0.0000>:
(value)

Specify chamfer angle from the first line <0>:
(value)

fhowy Lo’ o

ANGLE FROM
FIRST LINE

SECOND
LINE SELECTED

Trim/Notrim

The two lines selected for chamfering do not have to intersect
but can overlap or not connect. The Trim setting automatically
trims or extends the lines selected for the chamfer (Fig. 9-58),
while the Notrim setting adds the chamfer without changing
the length of the selected lines. These two options are the
same as those in the Fillet command (see “Fillet”). Changing
these options sets the TRIMMODE system variable to 0
(Notrim) or 1 (Trim). The variable controls trimming for both
Fillet and Chamfer.

FIGURE 9-58

BEFORE CHAMFER AFTER CHAMFER

]

CHAMFER WILL
TRIM OR EXTEND
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Polyline FIGURE 9-59
The Polyline option of Chamfer creates chamfers on all
vertices of a Pline. All vertices of the Pline are cham-
fered with the supplied distances (Fig. 9-59). The first
end of the Pline that was drawn takes the first distance.
Use Chamfer without this option if you want to chamfer
only one corner of a Pline. This is similar to the same
option of Fillet (see “Fillet”).

BEFORE CHAMFER AFTER CHAMFER

A POLYLINE CHAMFER EXECUTES
A CHAMFER AT EACH VERTEX

Multiple

Normally the Chamfer command ends after you create one chamfer, similar to the operation of the Fillet
command. Instead of using the Chamfer command several times to create several chamfered corners, use
the Multiple option.

Undo
The Undo option operates only in conjunction with the Multiple option. Undo will remove the most
recent of multiple chamfers.

Shift-select

Similar to the same feature of the Fillet command, use the Shift-select option if you want to create a sharp
corner instead of a chamfered corner. After selecting the first line to chamfer, hold down the Shift key
and select the second line.

I
CHAPTER EXERCISES

1. Move FIGURE 9-60

Begin a New drawing and create 21.50 ?1.00
the geometry in Figure 9-60A
using Lines and Circles. If

desired, set Polar Distance to J K/
.25 to make drawing easy and

accurate.

For practice, turn SNAP OFF /\
(F9). Use the Move command to 5.00 U
move the Circles and Lines into

the positions shown in Fig. 9-
60B. OSNAPs are required to
Move the geometry accurately
(since SNAP is off). Save the
drawing as MOVEL

‘ 3.00 |
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2. Rotate FIGURE 9-61

Begin a New drawing and create the
geometry in Figure 9-61A.

3.00

Rotate the shape into position shown T
in step B. SaveAs ROTATEL. 200

Use the Reference option to Rotate
the box to align with the diagonal A B
Line as shown in C. SaveAs

ROTATE2.

- |
C

3. Scale FIGURE 9-62

Open ROTATET1 to again use the shape shown in Figure
9-62B and SaveAs SCALE1L. Scale the shape by a factor of
1.5.

Open ROTATE?2 to again use the shape shown in C. Use
the Reference option of Scale to increase the scale of the
three other Lines to equal the length of the original diago-
nal Line as shown. (HINT: OSNAPs are required to
specify the Reference length and New length.) SaveAs
SCALE2. . ¢

4. Stretch FIGURE 9-63

A design change has been requested. Open the

IS WY WY@ K] drawing and make the follow-
ing changes.

A. The top of the plate (including the slot) must be
moved upward. This design change will add
1” to the total height of the Slot Plate. Use
Stretch to accomplish the change, as shown in
Figure 9-63. Draw the Crossing Window as
shown.

B. The notch at the bottom of the plate must be FIGURE 9-64

adjusted slightly by relocating it .50 units to
the right, as shown in Figure 9-64. Draw the / \

Crossing Window as shown. Use SaveAs to C// \)
reassign the name to [S1KOJ N W.NYPX
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5. Trim FIGURE 9-65

A. Create the shape shown in o

Figure 9-65A. SaveAs TRIM-EX.

B. Use Trim to alter the shape as shown in B. 3.00 +
SaveAs TRIML.

C. Open TRIM-EX to create the shapes 0350
shown in C and D using Trim. SaveAs A ‘ B
TRIM2 and TRIM3.

6. Extend

Open each of the drawings created as solu-
tions for Figure 9-65 (TRIM1, TRIM2, and

TRIM3). Use Extend to return each of the
drawings to the original form shown in
Figure 9-65A. SaveAs EXTEND1, EXTEND2,
and EXTEND3.

7. Break FIGURE 9-66

A. Create the shape shown in Figure 9-66A.
SaveAs BREAK-EX.

B. Use Break to make the two breaks as shown

the Intersections or Quadrants as shown.) 93.80
C. Open BREAK-EX each time to create the
shapes shown in C and D with the Break
command. SaveAs BREAK2 and BREAK3.

5.00
in B. SaveAs BREAK1. (HINT: You may
have to use OSNAPs to create the breaks at
A
c

8. Complete the Table Base FIGURE 9-67

A. Open the drawing you created in the
Chapter 7 Exercises. The last step in the previous exercise
was the creation of the square at the center of the table base.
Now, use Trim to edit the legs and the support plate to look
like Figure 9-67.
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B. Use Circle with the Center, Radius option to create a 4” FIGURE 9-68
diameter circle to represent the welded support for the
center post for this table. Finally, add the other 4 drill holes
(.25” diameter) on the legs at the intersection of the vertical
and horizontal lines representing the edges of the base.

Use Polar Tracking or Intersection OSNAP for this step.
The table base should appear as shown in Figure 9-68. Save
the drawing.

Lengthen FIGURE 9-69
$5

Five of your friends went to the horse races, each
with $5.00 to bet. Construct a simple bar graph
(similar to Fig. 9-69) to illustrate how your
friends’ wealth compared at the beginning of the
day.

Modify the graph with Lengthen to report the
results of their winnings and losses at the end of
the day. The reports were as follows: friend 1
made $1.33 while friend 2 lost $2.40; friend 3
reported a 150% increase and friend 4 brought
home 75% of the money; friend 5 ended the day
with $7.80 and friend 6 came home with $5.60.
Use the Lengthen command with the appropriate
options to change the line lengths accordingly.

Who won the most? Who lost the most? Whowas  FIGURE 9-70
closest to even? Enhance the graph by adding
width to the bars and other improvements as you
wish (similar to Fig. 9-70). SaveAs FRIENDS
GRAPH.

#5
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10. Trim, Extend FIGURE 9-71

A. Open the IAYOIVN§@sV] drawing from

the Chapter 7 Exercises. Use Trim to remove
the upper sections of the vertical Lines con-
necting the top and front views. Compare
your work to Figure 9-71.

B. Next, draw a horizontal Line in the front FIGURE 9-72

view between the Midpoints of the vertical
Line on each end of the view, as shown in
Figure 9-72. Erase the horizontal Line in the
top view between the Circle centers.

C. Draw vertical Lines from the Endpoints of FIGURE 9-73
the inclined Line (side of the object) in the
top view down to the bottom Line in the
front view, as shown in Figure 9-73. Use the
two vertical lines as Cutting edges for O 0
Trimming the Line in the middle of the front
view, as shown highlighted.

D. Finally, Erase the vertical lines used for FIGURE 9-74

Cutting edges and then use Trim to achieve
the object as shown in Figure 9-74. Use
SaveAs and name the drawing

PIVOTARM CHO.
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11. GASKETA FIGURE 9-75

) ) o 4X R0.50
Begin a New drawing. Set Limits |

to 0,0 and 8,6. Set SNAP and /;l\ !
GRID values appropriately. Create 075
the Gasket as shown in Figure 9-75.
Construct only the gasket shape,
not the dimensions or centerlines.
(HINT: Locate and draw the four
.5” diameter Circles, then create
the concentric .5” radius arcs as
full Circles, then Trim. Make use

+
of OSNAPs and Trim whenever \\EJ
applicable.) Save the drawing and g 4X 90.50

assign the name [ELEIGHV.W <00
DIMENSIONS IN INCHES

4X R0O.50

2X R3.00

12. Chemical Process Flow FIGURE 9-76

Diagram +@+

Begin a New drawing and re-
create the chemical process flow +@+
diagram shown in Figure 9-76. _
Use Line, Circle, Arc, Trim, —
Extend, Scale, Break, and other

commands you feel necessary to

complete the diagram. Because

this is diagrammatic and will not

be used for manufacturing,

dimensions are not critical, but

try to construct the shapes with

proportional accuracy. Save the

drawing as FLOWDIAG.

13. Copy FIGURE 9-77

6.00
Begin a New drawing. Set the Limits to 24,18. Set Polar

Snap to .5 and set your desired running OSNAPs. Turn
On SNAP, GRID, OSNAP, and POLAR. Create the sheet
metal part composed of four Lines and one Circle as
shown in Figure 9-77. The lower-left corner of the part is
at coordinate 2,3.

2,3 1.00
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Use Copy to create two copies ~ FIGURE 9-78

of the rectangle and hole in a

side-by-side fashion as shown
in Figure 9-78. Allow 2 units
between the sheet metal

layouts. SaveAs RYBLNYH

A. Use Copy to create the
additional 3 holes equally
spaced near the other o
corners of the part as

@)

o O

shown in Figure 9-78A.
Save the drawing,.

B. Use Copy to create the hole configuration as shown in Figure 9-78B. Save.

B

C. Use Copy to create the hole placements as shown in C. Each hole center is 2 units at 125
degrees from the previous one (use relative polar coordinates or set an appropriate Polar

Angle). Save the drawing.

Mirror

A manufacturing cell is displayed in
Figure 9-79. The view is from above,
showing a robot centered in a work
station. The production line requires 4
cells. Begin by starting a New drawing,
setting Units to Engineering and Limits
to 40" x 30". It may be helpful to set Polar
Snap to 6”. Draw one cell to the dimen-
sions indicated. Begin at the indicated
coordinates of the lower-left corner of the

cell. SaveAs NIEWI{GHR

Use Mirror to create the other three FIGURE 9-80

manufacturing cells as shown in

FIGURE 9-79

1

4
xl

®3’

6'—0.00",21'-0.00"

*‘l PB’ TYP.

-

Figure 9-80. Ensure that there is suf-
ficient space between the cells as
indicated. Draw the two horizontal
Lines representing the walkway as
shown. Sawve.

=0
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15. Offset FIGURE 9-81
Create the electrical schematic as shown in D1 D203 D405

Figure 9-81. Draw Lines and Plines, then Offset as
needed. Use Point objects with an appropriate (cir-

cular) Point Style at each of the connections as
shown. Check the Set Size to Absolute Units radio c1
button (in the Point Style dialog box) and find an c2

appropriate size for your drawing. Because this is
a schematic, you can create the symbols by approxi- U1
mating the dimensions. Omit the text. Save the

w
2

drawing as FJESIAENUGN Create a Plot and 5
check Scaled to Fit. g
6

7

u2

16. Array, Polar FIGURE 9-82

Begin a New drawing. Create the starting geome- ’
try for a Flange Plate as shown in Figure 9-82. 21.50
SaveAs ARRAY.

A. Create the Polar Array ~ FIGURE 9-83
as shown in Figure
9-83A. SaveAs

B. Open ARRAY. Create
the Polar Array as
shown in Figure 9-83B.

SaveAs
(HINT: Use a negative
angle to generate the
Array in a clockwise
direction.)
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Array, Rectangular

Begin a New drawing. Use Save and assign
the name LIBRARY DESKS. Create the
Array of study carrels (desks) for the library
as shown in Figure 9-84. The room size is
36" x 27’ (set Units and Limits accordingly).
Each carrel is 30” x 42”. Design your own
chair. Draw the first carrel (highlighted) at
the indicated coordinates. Create the
Rectangular Array so that the carrels touch
side to side and allow a 6’ aisle for walking
between carrels (not including chairs).

Array, Rectangular

FIGURE 9-84

(

FIGURE 9-85

Create the bolt head with one thread as shown in

Figure 9-85A. Create the small line segment at the

end (0.40 in length) as a Pline with a Width of .02. A
Array the first thread (both crest and root lines, as
indicated in B) to create the schematic thread repre-
sentation. There is 1 row and 10 columns with .2

units between each. Add the Lines around the

outside to complete the fastener. Erase the Pline at
the small end of the fastener (Fig. 9-85B) and replace

it with a Line. Save as 30NN

Fillet

Create the “T” Plate shown in Figure 9-86.
Use Fillet to create all the fillets and rounds
as the last step. When finished, Save the

drawing as EEYPNYY and make a plot.

(Y (Y (Y (Y (Y (N

(Y (Y (Y (Y (Y (N

(N (Y (Y (Y (Y (N

1.06 — 0.40 0.50
Ly
\\PL//\/E
0.34 0.50
KA/?RAY
: HIUHTHN
FIGURE 9-86
‘ 4.00
7:—‘ 50 ﬁ 1.50 .50\& ‘&
| 50 T
‘ ﬁj 1.00
. J '
8X R.125 i
4.00 | / 4X 9.25
T PLATE
T
75
1t
.50
. | J
!
50 |~
— 1.00 —
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20. Copy, Fillet

Create the Gasket shown in Figure 9-87. Include center-lines in your drawing. Save the drawing

Ftll GASKETB.

FIGURE 9-87

4X ©.500

21. Array

Create the perforated plate as shown in Figure 9-88. Save the drawing as PERFPLAT. (HINT:
For the Rectangular Array in the center, create 100 holes, then Erase four holes, one at each corner
for a total of 96. The two circular hole patterns contain a total of 40 holes each.)

FIGURE 9-88

260 176X 1.5

00000
[eNeXeNe]

[eNeNeNe]

0000000000

O0O0000O0O0O0O0

0000000000
|

00000

246

52
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22. Chamfer FIGURE 9-89

52

i
/

Begin a New drawing.
Set the Limits to 279,216. P
Next, type Zoom and use 6
the All option. Set Snap T
to 2 and Grid to 10.

Create the Catch Bracket
shown in Figure 9-89. l
Draw the shape with all
vertical and horizontal " CATCH BRACKET

Lines, then use Chamfer f

to create the six chamfers.
Save the drawing as ‘

[ETYXS and create 4 O— —D—

a plot.

104
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CONCEPTS

The accepted CAD practice is to draw full size using actual units. Since the drawing is a virtual dimen-
sional replica of the actual object, a drawing could represent a vast area (several hundred feet or even
miles) or a small area (only millimeters). The drawing is created full size with the actual units, but it can
be displayed at any size on the screen. Consider also that CAD systems provide for a very high degree
of dimensional precision, which permits the generation of drawings with great detail and accuracy.

Combining those two CAD FIGURE 10-1
capabilities (great precision and
drawings representing various
areas), a method is needed to
view different and detailed seg-
ments of the overall drawing
area. In AutoCAD the com-
mands that facilitate viewing O rete
different areas of a drawing are o
Zoom, Pan, and View. b

()_C\ Scale
If you are using the 2D Drafting @ e
& Annotation workspace, the @ v
View commands are available @

from the View tab on the Ribbon Qo
(Fig. 10-1). Also, Zoom and Pan
icons are permanently displayed
on the bottom of the AutoCAD
window in all workspaces

(Fig. 10-1, lower-right).

In the AutoCAD Classic workspace, viewing commands are also FIGURE 10-2
available from the View pull-down menu and from the Standard
toolbar (Fig. 10-2). The Realtime options of Pan and Zoom, and Zoom
Previous have icons permanently displayed on the toolbar, whereas
the other Zoom options are located on flyouts.

Like other commands, the viewing commands can also be invoked
by typing the command or command alias.

The commands discussed in this chapter are:

Zoom, Pan, View, Dsviewer, Viewres, Ucsicon, Viewgo, Navswheel,
Qudrawing, and Vports

The Realtime options are the default options for both the Pan and

Zoom commands. Realtime options of Pan and Zoom allow you to
interactively change the drawing display by moving the cursor in
the drawing area.

G,
&
&
@
@,
@
Q
0y
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ZOOM AND PAN WITH THE MOUSE WHEEL

Zoom and Pan

To zoom in means to magnify a small segment of a drawing and to zoom out means to display a larger
area of the drawing. Zooming does not change the size of the drawing objects; zooming changes only
the display of those objects—the area that is displayed on the screen. All objects in the drawing have the
same dimensions before and after zooming. Only your display of the objects changes.

To pan means to move the display area slightly without changing the size of the current view window.
Using the pan function, you “drag” the drawing across the screen to display an area outside of the

current view in the Drawing Editor.

Although there are many ways to change the area of the drawing you want to view using either the Zoom
or Pan commands, the fastest and easiest method for simple zoom and pan operations is to use the mouse

wheel (the small wheel between the two
mouse buttons) if you have one. Using
the mouse wheel to zoom or pan does
not require you to invoke the Zoom or
Pan commands. Additionally, the mouse
wheel zoom and pan functions are trans-
parent, meaning that you can use this
method while another command is in
use. So, if you have a mouse wheel, you
can zoom and pan at any time without
using any commands.

Zoom with the Mouse Wheel

If you have a mouse wheel, you can
zoom by simply turning the wheel.
Turn the wheel forward to zoom in and
turn the wheel backward to zoom out.
The current location of the cursor is the
center for zooming. In other words, if
you want to zoom in to an area, simply
locate your cursor on the spot and turn
the wheel forward. This type of zooming
can be done transparently (during
another command operation). You can
also pan using the wheel (see “Pan with
the Mouse Wheel or Third Button”).

For example, Figure 10-3 displays a
floor plan of a dorm room. Notice the
location of the cursor in the upper-right
corner of the drawing area. By turning
the mouse wheel forward, the display
changes by zooming in (enlarging) to
the area designated by the cursor loca-
tion. The resulting display (after
turning the mouse wheel forward) is
shown in Figure 10-4.

FIGURE 10-3
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Using the same method, you could zoom out, or change the display from Figure 10-4 to Figure 10-3, by
turning the wheel backward. When zooming out, the cursor location also controls the center for
zooming.

The amount of zooming in or out that occurs with each turn of the mouse wheel is controlled by the
ZOOMEFACTOR system variable. The default value is 60. Increasing this value causes a greater degree
of zooming with each increment of the mouse wheel’s forward or backward movement; whereas,
decreasing the value results in smaller changes in zooming with the wheel movement. The setting for
ZOOMEFACTOR can be between 3 and 100 and is stored with the individual computer (in the registry).

Pan with the Mouse Wheel or Third Butiton

If you have a mouse wheel or third FIGURE 10-5
mouse button, you can pan by holding
down the wheel or button so the
“hand” appears (Fig. 10-5), then move
the hand cursor in any direction to
“drag” the drawing around on the

screen. Panning is typically used when _ % _ % \T / EL

you have previously zoomed in to an
area but then want to view a different

J
area that is slightly out of the current l ’
viewing area (off the screen). Panning °

with the mouse wheel or third button, =
similar to zooming with the mouse
wheel, does not require you to invoke
any commands. In addition, the pan
feature is transparent, so you can pan
with the wheel or third button while
another command is in operation.
Using the mouse wheel or third button
to pan is essentially the same as using
the Pan command with the Realtime option, except you do not have to invoke the Pan command.

h—1

: [

[poian [nsnap[Trark ucs oo [vu [ee Jiwonet [ [l CUTE [i]a 0t = 2 [ [ buoftan s = [ 1|

Your ability to pan with the wheel or third button is based on the MBUTTONPAN system variable
setting. If MBUTTONPAN is set to 1, then pressing the wheel or third button activates the Realtime Pan
feature. If MBUTTONPAN is set to 0, pressing the wheel or button triggers the action defined in the
ACAD.CUI file, normally set to activate the Osnap shortcut menu. The MBUTTONPAN setting is saved
on the individual computer (in the registry).

COMMANDS

Zoom Command
(Type) Ribbon
View (Default Menu) | View
Zoom > Zoom V4 Zoom Navigate

The Zoom options described next can be typed or selected by any method. Unlike most commands,
AutoCAD provides a tool (icon button) for each option of the Zoom command. If you type Zoom, the options
can be invoked by typing the first letter of the desired option or pressing Enter for the Realtime option.
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The Command prompt appears as follows.
Command: zoom

Specify corner of window, enter a scale factor (nX or nXP), or
[All/Center/Dynamic/Extents/Previous/Scale/Window/Object] <real time>:

Realtime (Rfzoom) FIGURE 10-6

Realtime is the default option of EEL] omm‘y L R »é\-'l P I' EEFEE e
Zoom. If you type Zoom, just — Bl EEESLE EFE (= e =
“ press Enter to activate the I EF
Realtime option. Alternately, you can B n
type Rtzoom to invoke this option 2 %

N

3

—3

>

l‘_ﬂ
Cr b 28 [0 &

directly.

With the Realtime option you can interac-
tively zoom in and out with vertical
cursor motion. When you activate the
Realtime option, the cursor changes to a
magnifying glass with a plus (+) and a
minus (-) symbol. Move the cursor to
any location on the drawing area and
hold down the PICK (left) mouse button.
Move the cursor up to zoom in and down
to zoom out (Fig. 10-6). Horizontal
movement has no effect. You can zoom
in or out repetitively. Pressing Esc or
Enter exits Realtime Zoom and returns to
the Command prompt.

WE - Do g

= Zoomout -

>H B

[T R

| -
[

The current drawing window is used to determine the zooming factor. Moving the cursor half the
window height (from the center to the top or bottom) zooms in or out to a zoom factor of 100%. Starting
at the bottom or top allows zooming in or out (respectively) at a factor of 200%.

If you have zoomed in or out repeatedly, you can reach a zoom limit. In this case the plus (+) or
minus (-) symbol disappears when you press the left mouse button. To zoom further with Rtzoom, first

type Regen.

Pressing the right mouse button produces a small cursor menu with other FIGURE 10-7
viewing options (Fig. 10-7). This same menu and its options can also be dis- ;
played by right-clicking during Realtime Pan. The options of the cursor menu Exit
are described below. Pan

. v Zoom
Exit 3D Orbit
Select Exit to exit Realtime Pan or Zoom and return to the Command prompt.
The Escape or Enter key can be used to accomplish the same action. Zoom Window N

Zoom Original

Pan 7

. . . . . oom Extents
This selection switches to the Realtime option of Pan. A check mark appears

here if you are currently using Realtime Pan. See “Pan” next in this chapter.

Zoom
A check mark appears here if you are currently using Realtime Zoom. If you are using the Realtime option
of Pan, check this option to switch to Realtime Zoom.
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Zoom Window

Select this option if you want to display an area to zoom in to by specifying a Window. This feature oper-
ates differently but accomplishes the same action as the Window option of Zoom. With this option,
window selection is made with one PICK. In other words, PICK for the first corner, hold down the left
button and drag, then release to establish the other corner. With the Window option of the Zoom
command, PICK once for each of two corners. See “Window.”

Zoom Original

Selecting this option automatically displays the area of the drawing that appeared on the screen immedi-
ately before using the Realtime option of Zoom or Pan. Using this option successively has no effect on the
display. This feature is different from the Previous option of the Zoom command, in which ten successive
previous views can be displayed.

Zoom Extents
Use this option to display the entire drawing in its largest possible form in the drawing area. This option
is identical to the Exfents option of the Zoom command. See “Extents.”

Window FIGURE 10-8
To Zoom with a Window is to SELECTION WINDOW
draw a rectangular window
around the desired viewing area.
You PICK a first and a second corner (diag-
onally) to form the rectangle. The win-
dowed area is magnified to fill the screen
(Fig. 10-8). Itis suggested that you draw
the window with a 4 x 3 (approximate) pro-
portion to match the screen proportion. If
you type Zoom or Z, Window is an automatic
option so you can begin selecting the first
corner of the window after issuing the Zoom
command without indicating the Window
option as a separate step.

RESULT OF ZOOM WINDOW

O

A

All FIGURE 10-9
This OptiOI‘l displays all of ALL OBJECTS DRAWN DRAWING OBJECTS
- WITHIN LIMITS OUTSIDE LIMITS
the objects in the drawing
and all of the Limits. In
Figure 10-9, notice the effects of Zoom
All, based on the drawing objects and
the drawing Limits.

ZOOM ALL

Extents

This option results in the
largest possible display of all
* of the objects, disregarding
the Limits. (Zoom All includes the

Limits.) See Figure 10-9.

12,9)

ZOOM EXTENTS

(0,0)
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Zoom Object

any object, such as a Line, Circle, or Pline, then AutoCAD automatically zooms to display the

You can think of this option as “zoom to extents of object.” Zoom Object allows you to select

entire object as large as possible on the screen.

Scale (X/XP)
This option allows you to enter

a scale factor for the desired

¢ display. The value that is entered
can be relative to the full view (Limits) or to
the current display (Fig. 10-10). A value of
1, 2, or .5 causes a display thatis 1,2, or .5
times the size of the Limits, centered on the
current display. A value of 1X, 2X, or .5X
yields a display 1, 2, or .5 times the size of
the current display. If you are using paper
space and viewing model space, a value of
1XP, 2XP, or .5XP yields a model space
display scaled 1, 2, or .5 times paper space
units.

If you type Zoom or Z, you can enter a scale

factor at the Zoom command prompt
without having to type the letter S.

In

FIGURE 10-10

CURRENT LIMITS

TIP

—_ 2

ZOOM 0.5X

Zoom In magnifies the current display by a factor of 2X (2 times the current display). Using this
@ option is the same as entering a Zoom Scale of 2X.

Out

Zoom Out makes the current display smaller by a factor of .5X (.5 times the current display).
Using this option is the same as entering a Zoom Scale of .5X.

Center
First, specify a location as the
center of the zoomed area; then
4 specify either a Magnification
factor (see Scale X/XP), a Height value for
the resulting display, or PICK two points

forming a vertical to indicate the height for
the resulting display (Fig. 10-11).

FIGURE 10-11

SELECTION OF CENTER
RESULT OF ZOOM CENTER — 2X
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Previous
'S Selecting this option automatically changes to the previous display. AutoCAD saves the
LN previous ten displays changed by Zoom, Pan, and View. You can successively change back
through the previous ten displays with this option.

== With this option you can change the display from CRRENT
L one windowed area in a drawing to another e

without using Zoom All (to see the entire
drawing) as an intermediate step. Zoom Dynamic causes
the screen to display the drawing Extents bounded by a
box. The current view or window is bounded by a box in a
broken-line pattern. The view box is the box with an “X”
in the center which can be moved to the desired location
(Fig. 10-12). The desired location is selected by pressing
Enter (not the PICK button as you might expect).

Pressing the left button allows you to resize the view box
(displaying an arrow instead of the “X”) to the desired size.
Move the mouse or puck left and right to increase and
decrease the window size. Press the left button again to set
the size and make the “X” reappear.

Zoom Is Transparent

Zoom is a transparent command, meaning it can be invoked while another command is in operation.

You can, for example, begin the Line command and at the “Specify next point or [Undo]:” prompt “Zoom
with a Window to better display the area for selecting the endpoint. This transparent feature is automati-
cally entered if Zoom is invoked by the screen, pull-down, or tablet menus or toolbar icons, but if typed it
must be prefixed by the apostrophe (‘) symbol, e.g., “Specify next point or [Undo]: “Zoom.” If Zoom has
been invoked transparently, the >> symbols appear at the command prompt before the listed options as
follows:

Command: line

Specify first point: ‘zoom

>>Specify corner of window, enter a scale factor (nX or nXP), or
[All/Center/Dynamic/Extents/Previous/Scale/Window/Object] <real time>:

Pan
Ribbon
View Pan or (Default Menu) View
Pan -Pan Por-P Pan Navigate

Using the Pan command by typing or selecting from the tool, screen, or digitizing tablet menu produces
the Realtime version of Pan. The Point option is also available from the menus or by typing -Pan. The
other “automatic” Pan options (Left, Right, Up, Down) can be selected from the menus.

The Pan command is useful if you want to move (pan) the display area slightly without changing the
size of the current view window. With Pan, you “drag” the drawing across the screen to display an area
outside of the current view in the drawing area.
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Realfime (RTPAN)
Realtime is the default option of Pan. It is invoked by selecting Pan by any method, including
typing Pan or Rtpan. Realtime Pan is essentially the same as using the mouse wheel or third
button to pan. That is, Realtime Pan allows you to interactively pan by “pulling” the drawing
across the screen with the cursor motion. After activating the command, the cursor changes to a hand
cursor. Move the hand to any location on the drawing, then hold the PICK (left) mouse button down
and drag the drawing around on the screen to achieve the desired view (see Fig. 10-5). When you release

the mouse button, panning is discontinued. You can move the hand to another location and pan again
without exiting the command.

You must press Escape or Enter or use Exit from the shortcut menu to exit Realtime Pan and return to the
Command prompt. The following Command prompt appears during Realtime Pan.

Command: pan
Press Esc or Enter to exit, or right-click to display shortcut menu.

If you press the right mouse button (#2 button), a small cursor menu pops up. This is the same menu
that appears during Realtime Zoom (see Fig. 10-7). This menu provides options for you to Exit, Zoom or
Pan (realtime), Zoom Window, Zoom Original, or Zoom Extents. See “Zoom” earlier in this chapter.

Point FIGURE 10-13
The Point option is available through the PAN  DISPLACEMENT
menus or by typing “-Pan” (some com- RESULT OF PAN POINT

mands can be typed with a hyphen [-]
prefix to invoke the command line version
of the command without dialog boxes,
etc.). Using this option produces the fol-
lowing Command prompt.

Command: -pan

Specify base point or displacement:
PICK or (value)

Specify second point: PICK or
(value)

Command:

The “base point:” can be thought of as a “handle,” or point to move from, and the “second point:” as the
new location to move to (Fig. 10-13). You can PICK each of these points with the cursor.

You can also enter coordinate values rather than interactively PICKing points with the cursor. The
command syntax is as follows:

Command: -pan

Specify base point or displacement: 0, -2
Specify second point: Enter

Command:

Entering coordinate values allows you to Pan to a location outside of the current display. If you use the
interactive method (PICK points), you can Pan only within the range of whatever is visible on the screen.

The following Pan options are available from the menus only.
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Left
Automatically pans to the left, equal to about 1/8 of the current drawing area width.

Right
Pans to the right—similar to but opposite of Left.

Up
Automatically pans up, equal to about 1/8 of the current drawing area height.

Down
Pans down—similar to but opposite of Up.

Pan Is Transparent

Pan, like Zoom, can be used as a transparent command. The transparent feature is automatically entered
if Pan is invoked by the screen, pull-down, or tablet menus or icons. However, if you type Pan during
another command operation, it must be prefixed by the apostrophe (*) symbol.

Command: 1ine

Specify first point: ‘pan

>>Press ESC or ENTER to exit, or right-click to display shortcut menu. (Pan, then) Enter
Resuming LINE command.

Specify next point or [Undo]:

Zoom and Pan with Undo and Redo FIGURE 10-14 —
By default, consecutive uses of Zoom and Pan are treated as one command for -
Undo and Redo operations. For example, if you Zoomed three times consecu- Thumb wheel

tively but then wanted to return to the original display, you would have to
Undo only once. You can change this setting (Combine zoom and pan commands)
in the lower-right corner of the User Preference tab of the Options dialog box.

Scroll Bars

You can also use the horizontal and vertical scroll bars directly below and to the
right of the graphics area to pan the drawing (Fig. 10-14). These scroll bars pan
the drawing in one of three ways: (1) click on the arrows at the ends of the
scroll bar, (2) move the thumb wheel, or (3) click inside the scroll bar. The scroll
bars can be turned on or off by using the Display tab in the Options dialog box.

View Command

(Type) Ribbon

f View View or View
= Named Views... -View Vor-V Views

The View command provides a dialog box called the View Manager for you to create New views of a speci-
fied display window and restore them (make Current) at a later time. For typical applications you would
use View, New to save that display under an assigned name. Later in the drawing session, the named
View can be made Current any number of times. This method is preferred to continually Zooming in and
out to display several of the same areas repeatedly. Making a named View the Current view requires no
regeneration time.
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FIGURE 10-15

Using View invokes the View Manager

(Fig. 10-15) and -View produces the B View Manager ——
Command line format. The options of et e Canent
the View command are described below. iews
L_ % m@ﬂs | View = setCu
Camera X 0.0000

The left side of the View Manager lists the = it ComeraY [00000
saved views contained in the current £ SEDROON ComernZ L9000

. . [£5 BEDROOM2 Target X 0.0000
drawing. The central area gives several FroNT TagetV (0000
input fields that allow you to change b= P Tl
Camera and Target settings, Perspective, _j e Height 110119
Field of view, and Clipping plane settings. ; % Lavout views fﬂmiw 21:013
These features are used almost exclu- EeslEonihl{m150.0000
sively for 3D views (see Chapter 35, 3D —_—
Basics, Navigation, and Visual Styles). .
New FIGURE 10-16
Using the New button in the View Manager box produces the e Vo Ses P ==
New View/Shot Properties dialog box (Fig. 10-16) that you —— =
should use to create and specify options for a new named G o .
view. Enter a View Name and (optional) View Category, a ventes [qw .
description field (such as “Elevation” or “Plan”). Ve Propertes gt Frapertes|

Boundary
The Boundary section allows you to specify the area of the . E:.E;:Ef ]
drawing you want to display when the view is restored. If setnge
already zoomed into the desired view area, select Current ¥ savs e sapsnotuh e
Display. Otherwise, select Define window or press the Define il .
View Window button to return to the drawing to specify a fre—
window. T 7]
Vil stde:

Under Settings you can choose to Save layer snapshot with view m@:ﬂ .
so that when the view is later restored the layer visibility set- e —
tings return to those when the view was defined or later
updated using the Update Layers button. In this way, when S rcp s i
the view is restored, AutoCAD resets the layer visibility back et ovrtides fene
to when the view was created no matter what the current vis-
ibility settings may be at the time you restore the view. — — V=

(Layers are discussed in detail in Chapter 11.) The

Background options (Default, Solid, Gradient, Image, Sun & Sky, and Save sun properties) are used primarily

for 3D applications (see Chapters 35, 36, 39, and 41).

Set Current

To Restore a named view, double-click on the name from the list or highlight the name and select Set
Current, then press OK. This action makes the selected view current in the drawing area. If the view you
saved was in another Layout tab or Model tab, then using Set Current will return to the correct layout and

display the desired view.

Update Layers

If the layer settings were stored when the view was created (the Store Current Settings with View option
was used) and you want to reset the layer visibility for the view, use this option. Pressing this button
causes the layer visibility information saved with the selected named view to update to the current set-
tings (match the layer visibility in the current model space or layout viewport).



TIP

‘ Leach: AutoCAD® 2010 10. Viewing Commands Text © The McGraw-Hill
Instructor Companies, 2010

210 Chapter 10
I

Edit Boundaries

The Edit Boundaries button returns to the drawing with the selected view highlighted. With this unique
feature, the screen displays the current view (boundary) in the central area of the screen with the normal
background color and the additional area surrounding the old view boundary in a grayed-out represen-
tation. Select the new boundary with a window.

Delete
Highlight any named view from the list, then select Delete to remove the named view from the list of
saved views.

General
Selecting a saved view from the Views list on the left changes the central area to list the features of the
view that were specified when the view was created (using the New option), such as Name, Category, and

layer snapshot. You can change any of these specifications by entering the new information in the input
fields.

Dsviewer Command
(Type) Ribbon
View
Aerial View Dsviewer AV
Aerial View is a tool for navigating in a drawing. It can be used to FIGURE 10-17

Zoom and Pan while in another command. Invoking the Dsviewer ) =

command displays the window shown in Figure 10-17. The options o Aeral Vew - 1017wy [ =101 e
. . View | Options | Hel

and operations are described next. [Options] e

@ v AutoViewport
- v Dynamic Update
Rea"lme Zoom ¥ Realtime Zoom

When Aerial View is used in Realtime Zoom mode, you can Zoom and =
Pan inside the viewer which causes the windowed area to be =
dynamically displayed in the main drawing area. Pan by clicking A m
inside the viewer to Pan the current view box inside the viewer.
N =~

Click a second time to resize the view box by moving left and right.
This process is similar to using Zoom Dynamic. Right-click to release |
the cursor from the Aerial Viewer and

fix the view box. When Realtime Zoom FIGURE 10-18
is disabled, all these features are avail-
able except the dynamic display
(tracking the view box) in the graphics
area.

This option is the most unique and r /)
useful feature of Aerial View. It allows (“—%’%?\ =

. . (AT i
you to dynamically move the view box  |= — ]
around in the viewer while the magni- '
fied area is displayed instantaneously a
and dynamically in the main drawing T

area (Fig. 10-18). This feature is espe- ‘] s

e e

Flo  Edit  View

(

cially helpful for locating small details
in the drawing, like reading text.

e s oo I woe [ S A . B T
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Dynamic Update

When this option is enabled, the Aerial View window is updated while you edit the drawing. When
Dynamic Update is off, AutoCAD does not update the Aerial View window until you click in the Aerial
View window.

Auto Viewport

Use this option when you are using multiple model space (tiled) viewports (see the Vports command
later in this chapter). When AutoViewport is active, the view of the active viewport is automatically dis-
played in the Aerial Viewer.

Zoom In
PICKing this option causes the display in the viewer to be magnified 2X. This does not affect the display
in the main graphics area.

Zoom Out
This option causes the display in the viewer to be reduced to .5X. This does not affect the display in the
main graphics area.

Global
Selecting this option will resize the drawing display in the viewer to its maximum size.

NOTE: The Zoom Out and Zoom In options may be disabled. For example, when the entire drawing is
displayed in the Aerial View, Zoom Out is disabled. When the current view nearly fills the Aerial View
window, Zoom In is disabled.

Viewres

Command
(Type) Ribbon
Tools
Options...
Display
Display Resolution Viewres
Viewres controls the resolution of FIGURE 10-19
curved shapes for the screen display
. VIEWRES 10 VIEWRES 1000
only. Its purpose is to speed regenera-
tion time by displaying curved shapes ‘
as linear approximations of curves; that
is, a curved shape (such as an Arc, @ Q
Circle, or Ellipse) appears as several

short, straight line segments (Fig. 10-
19). The drawing database and the
plotted drawing, however, always
define a true curve. The range of

Viewres is from 1 to 20,000 with 1000

being the default. The higher the value /\ /\ /\ /\
(called “circle zoom percentage”), the

more accurate the display of curves and
the slower the regeneration time.
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The lower the Viewres value, the faster is the regeneration time but the more “jagged” the curves. A
value of 1,000 to 5,000 is suggested for most applications. The command syntax is shown here.

Command: viewres

Do you want fast zooms? [Yes/No] <Y>: Y

Enter circle zoom percent (1-20000) <1000>: 5000
Command:

Fast zooms are no longer a functioning part of this command, so your response to “Do you want fast
zooms?” is irrelevant. The prompt is kept only for script compatibility.

Ucsicon Command
Menus (Type) Ribbon
View
Display >
UcCsS Icon > Ucsicon

The icon that may appear in the lower-left corner of the AutoCAD Drawing Editor ~FIGURE 10-20 —
is the Coordinate System Icon (Fig. 10-20). The icon is sometimes called the “UCS Y

icon” because it automatically orients itself to the new location of a coordinate

system that you create, called a “UCS” (User Coordinate System).

The Ucsicon command controls the appearance and positioning of the Coordinate

System Icon. Itis important to display the icon when working with 3D drawings

so that you can more easily visualize the orientation of the X, Y, and Z coordinate X
system. However, when you are working with 2D drawings, it is not necessary to

display this icon. (By now you are accustomed to normal orientation of the posi-

tive X and Y axes—X positive is to the right and Y positive is up.)

Command: ucsicon FIGURE 10-21
Enter an option [ON/OFF/All/Noorigin/ORigin/Properties] <OFF>: -
Options
ON/OFF Curert profil <¢Unnamed Frofile>>

Files | Digplay | Open and Save | Plot and Publigh | Sy=

Use the ON and OFF options to turn the display of the Uscicon on

and off. For example, .if you draw primarily in 2D, you may want to e,
turn the icon off since it is not necessary to constantly indicate the Label axes in standard crosshairs
origin and the XY directions. Show labels for dynamic LICS
Crosshair labels
. . . @ Use X, Y. Z
NOTE: The setting for the Display UCS Icon section of the Options Use NLE 2

dialog box, 3D Modeling tab, overrides the ON and OFF options of Use custom Iabels
the Ucsicon command. In other words, if the check is removed for ' : z
Display in 2D model space in the dialog box (Fig. 10-21), the icon is

permanently off and cannot be turned on by using the Ucsicon PR Vieube or UGS eon

lzy UCS lzon in 2D model space

command.
Display in 30 model space
N 3 . . /| Display ViewCube
See Chapter 35 for more information and 3D applications of the UCS 7] Display LICS lcon
icon.

Dynamic Input
Show Z field for pointer input
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Viewgo

Command

(Type)

Viewgo VGO

Viewgo is a command you can use to quickly restore any named view without having to use the View
Manager. 1f a layer state, UCS, live section, visual style, or background setting was saved with the view,
the settings are also restored.

Command: viewgo
Enter view name to go:

Navswheel

Command
(Type) Ribbon
-
i View
- SteeringWheels Navswheel WHEEL
The Navswheel (navigation steering wheel) command produces the FIGURE 10-22

current “steering wheel.” Steering wheels were introduced with
AutoCAD 2009. Steering wheels provide multiple navigation methods in
a single tool. For example, you can pan, zoom, or manipulate a 3D model
in different ways. Although the steering wheels are a useful 3D naviga-
tion tool, the wheels have limited use in the 2D environment even though
a 2D wheel is available (Fig. 10-22).

The 2D steering wheel allows you to Zoom (realtime), Pan (realtime), and
Rewind (like Zoom Previous). When the wheel is displayed, it follows the
location of your pointer to any location in the drawing. Activate one of
the available navigation options by first moving your pointer to the
desired location, then selecting Zoom or Pan on the wheel and holding
down the button. Once the button is held down, dragging the pointer causes the current view to change
(drag any direction during Pan, up and down only during Zoom). Releasing the button returns you to
the wheel.

The steering wheel remains on the screen only until another command is used, then it disappears (or
press the Esc key to remove the wheel). Therefore, the steering wheel is useful only if you want to
perform successive Zooms, Pans, and Rewinds without drawing or editing—it is not a tool that you can
keep available at all times.

The only real advantage of FIGURE 10-23

using the 2D wheel over the r o)
Zoom, Pan, and Zoom Previous

commands is that Rewind (like

Zoom Previous) provides the

ability to see each of the previ- L i

ous views as you “rewind.”

For example, Figure 10-23

shows the display during a

Rewind operation. Note that previous views appear in thumbnail format and you can slide the view
“brackets” to the desired view while the graphics area changes to display each of the views.

2009



2009
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In order to use the 2D steering wheel, you must first change the NAVSWHEELMODE system variable
manually by typing NAVSWHEELMODE at the Command: prompt and setting the variable to 3. Next,
use the Navswheel command, select SteeringWheels from a menu, or select the SteeringWheels tool to
produce the 2D wheel.

You can control the size and opacity of the 2D navigation wheel. To change these settings, right-click on
the wheel, select SteeringWheel Settings... from the menu and change the Wheel size or Wheel opacity in the
SteeringWheels Settings dialog box. See “Navswheel” in Chapter 35 for more information on the 3D steer-
ing wheels.

Qvdrawing Command
(Type) Ribbon
— e Qudrawing QVD
Qudrawing was introduced with FIGURE 10-24
AutoCAD 2009. Qudrawing, or Quick = = :
View Drawings, displays preview e eI g

AulsCAD Clasic EEE =TT Byl »|| — B

:—‘Inef.m.

images of all drawings currently open
in the AutoCAD session. A two-level
structure appears of at the bottom of
the AutoCAD window—the first level
displays the images of open drawings
and the second level displays the
images for model space and layouts in
each drawing. Activate the command
by typing Qudrawing at the Command
prompt or select the Quick View
Drawings button at the bottom of the
screen (Fig. 10-24).

£

4
a

) [
11
[ o [

Select one of the preview images to
make the drawing the current drawing
displayed in the graphics area. Select
the “X” in the preview image to close
the drawing and select the diskette icon to save the drawing.

You can also choose to display model space or a layout of any open drawing as you make it current.
Note that two or more smaller images (depending on the number of layouts) appear above each preview
image as you hover the pointer on the drawing image. Select the desired model space or layout to
display in the graphics area. (See Chapters 13 and 33 for more information on layouts.)

Vports

Command
(Type)
|| . )
= View Vports or View
N

Viewports > -Vports e Viewports

A “viewport” is one of several simultaneous views of a drawing on the screen. The Vports command
invokes the Viewports dialog box. With this dialog box you can create model space viewports or paper
space viewports, depending on which space is current when you invoke Vports. Model tab (model space)
viewports are sometimes called “tiled” viewports because they fit together like tiles with no space
between.



Leach: AutoCAD® 2010
Instructor

10. Viewing Commands

© The McGraw-Hill
Companies, 2010

Viewing Commands 215

Layout tab (paper space) viewports can be any shape and configuration and are used mainly for setting
up several views on a sheet for plotting. Only an introduction to Model tab viewports is given in this
chapter. Using model space viewports for constructing 3D models is discussed in Chapter 35. Layout tab
(paper space) viewports are discussed in Chapters 13 and 33, and using paper space viewports for 3D

applications is discussed in Chapter 42.

If the Model tab is active and you use
the Vports command, you will create
model space viewports. Several view-
port configurations are available.
Vports in this case simply divides the
screen into multiple sections, allowing
you to view different parts of a
drawing. Seeing several views of the
same drawing simultaneously can
make construction and editing of
complex drawings more efficient than
repeatedly using other display com-
mands to view detailed areas. Model
space Vports affect only the screen
display. The viewport configuration
cannot be plotted. If the Plot
command is used from Model space,
only the current viewport is plotted.

Figure 10-25 displays the AutoCAD
drawing editor after the Vports

FIGURE 10-25
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command was used to divide the screen into viewports. Tiled viewports always fit together like tiles
with no space between. The shape and location of the viewports are not variable as with paper space

viewports.

The View pull-down menu can be used
to display the Viewports dialog box
(Fig. 10-26). The dialog box allows
you to PICK the configuration of the
viewports that you want. If you are
working on a 2D drawing, make sure
you select 2D in the Setup box.

After you select the desired layout, the
previous display appears in each of the
viewports. For example, if a full view
of the office layout is displayed when
you use the Vports command, the
resulting display in each viewport
would be the same full view of the
office (see Fig. 10-25). Itis up to you
then to use viewing commands (Zoom,
Pan, etc.) in each viewport to specify
what areas of the drawing you want to
see in each viewport. There is no auto-
matic viewpoint configuration option
for Vports for 2D drawings.

FIGURE 10-26

( Viewports
] Viewpo

New Viewports | Named Viewports

New name:

Standard viewports:

Preview

“Active Mode! Configuration™
Single

Two: Vertical

Two: Horizortal

Three: Left

Three: Above

Three: Below

Three: Vertical

Three: Horizontal

Four: Egual

View: “Cumrert”
Visual style: 2D Wirsframe

View: “Cumert™

Visual etyle: 20 Wirsframe

Four: Right View: “Cument”
Four: Left Visual style: 20 Wirsframe:
Apply to Setup: Change view to: Visual Style:
[Display -] [20 -] [cument ~] [2D Wireframe -
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A popular arrangement of viewpoints for =~ FIGURE 10-27
construction and editing of 2D drawings

T = TaeEm

is a combination of an overall view and T T R R S S T T T
one or two Zoomed views (Fig. 10-27). You [Lwmoams oo m

cannot draw or project from one viewport [ _

to another. Keep in mind that there is & = =

only one model (drawing) but several ALE | (Bl E]] q |

views of it on the screen. Notice thatthe || | = = = ‘&

active or current viewport displays the of [ =

cursor, while moving the pointing device afl ..
to another viewport displays only the
pointer (small arrow) in that viewport.

Jennifer Greg

5
(=3 Cox Lovett

A viewport is made active by PICKing in
it. Any display commands (Zoom, Pan,
Redraw, etc.) and some drawing aids
(SNAP, GRID) used affect only the current
viewport. Draw and modify commands
that affect the model are potentially
apparent in all viewports (for every display of the affected part of the model). Redrawall and Regenall can
be used to redraw and regenerate all viewports.
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You can begin a drawing command in one viewport and finish in another. In other words, you can
toggle viewports within a command. For example, you can use the Line command to PICK the “first
point:” in one viewport, then make another viewport current to PICK the “next point:”.

You can save a viewport configuration (including the views you prepare) by entering a name in the New
Name box. If you save several viewport configurations for a drawing, you can then select from the list in
the Named Viewports tab.

You can type -Vports to use the Command line version. The format is as follows:

Command: -vports
Enter an option [Save/Restore/Delete/Join/SIngle/?/2/3/4] <3>:

Save

Allows you to assign a name and save the current viewport configuration. The configuration can be
Restored at a later time.

Restore
Redisplays a previously Saved viewport configuration.

Delete
Deletes a named viewport configuration.

Join

This option allows you to combine (join) two adjacent viewports. The viewports to join must share a
common edge the full length of each viewport. For example, if four equal viewports were displayed,
two adjacent viewports could be joined to produce a total of three viewports. You must select a dominant
viewport. The dominant viewport determines the display to be used for the new viewport.

Single
Changes back to a single screen display using the current viewport’s display.
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?

Displays the identification numbers and screen positions of named (saved) and active viewport configu-
rations. The screen positions are relative to the lower-left corner of the screen (0,0) and the upper-right
corner (1,1).

2,34
Use these options to create 2, 3, or 4 viewports. You can choose the configuration. The possibilities are
illustrated if you use the Viewports dialog box.

I
CHAPTER EXERCISES

1. Zoom Extents, Realtime, Window, Previous,
Center

FIGURE 10-28

Open the sample drawing named 5
DB_SAMPLE.DWG. This drawing is 5
available from the McGraw-Hill website at
www.mhhe.com/leach. Download the
Exercise Download Drawings under Student
Resources. The drawing shows an office build-
ing layout (Fig. 10-28). Use SaveAs and rename
the drawing to ZOOM TEST and locate it in
your working folder (directory). (When you
view sample drawings, it is a good idea to copy
them to another name so you do not acciden-
tally change the original drawings.)

A. First, use Zoom Extents to FIGURE 10-29
display the office drawing _
as large as possible on your =
screen. Next, use Zoom ‘ o
Realtime and zoom in to
the center of the layout (the
center of your screen). You
should be able to see rooms
6002 and 6198 located
against the exterior wall
(Fig. 10-29). Right-click and
use Zoom Extents from the
cursor pop-up menu to
display the entire layout
again. Press Esc, Enter, or
right-click and select Exit to
exit Realtime.

B. Use Zoom Window to closely examine room 6050 at the top left of the building. Whose office is
it? What items on the desk are magenta in color? What item is cyan (light blue)?

C. Use Zoom Center. PICK the telephone on the desk next to the computer as the center. Specify a
height of 24 (2’). You should see a display showing only the telephone. How many keys are on
the telephone’s number pad (Point objects)?
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D. Next, use Zoom Previous repeatedly until you see the same display of rooms 6002 and 6198 as
before (Fig. 10-29). Use Zoom Previous repeatedly until you see the office drawing Extents.

2. Pan Realtime

A. Using the same drawing as exercise 1 (ZOOM TEST.DWG, originally DB_SAMP.DWG), use
Zoom Extents to ensure you can view the entire drawing. Next, Zoom with a Window to an area
about 1/4 the size of the building.

B. Invoke the Real Time option of Pan. Pan about the drawing to find a coffee room. Can you find
another coffee room? How many coffee rooms are there?

3. Pan and Zoom with the Mouse Wheel

In the following exercise, Zoom and Pan using the wheel on your mouse (turn the wheel to Zoom
and press and drag the wheel to Pan). If you do not have this capability, use Realtime Pan and
Zoom in concert to examine specific details of the office layout.

A. Find your new office. It is room 6100. (HINT: It is centrally located in the building.) Your assis-
tant is in the office just to the right. What is your assistant’s name and room number?

B. Although you have a nice office, there are some disadvantages. How far is it from your office
door to the nearest coffee room (nearest corner of the coffee room)? HINT: Use the Dist
command with Endpoint OSNAP to select the two nearest doors.

C. Pan and/or Zoom to find the copy room 6006. How far is it to the copy room (direct distance,
door to door)?

D. Perform a Zoom Extents. Use the wheel to zoom in to Kathy Ragerie’s office (room 6150) in the
lower-right corner of the building. Remember to locate the cursor at the spot in the drawing that
you want to zoom in to. If you need to pan, hold down the wheel and “drag” the drawing across
the screen until you can view all of room 6150 clearly. How many chairs are in Kathy’s office?
Finally, use Zoom Extents to size the drawing to the screen.

4. Pan Point

A. Zoom in to your new office (room 6100) so that you can see the entire room and room number.
Assume you were listening to music on your computer with the door open and calculated it
could be heard about 100" away. Naturally, you are concerned about not bothering the company
CEO who has an office in room 6048. Use Pan Point to see if the CEO’s office is within listening
range. (HINT: enter 100’<0 at the “Specify base point or displacement:” prompt.) Should you
turn down the system?

B. Do not Exit the ZOOM TEST drawing.

5. Viewres, Zoom Dynamic

A. Open the sample drawing named TABLET.DWG. This drawing is also included in the Exercise
Download Drawings available from the McGraw-Hill website at www.mhhe.com/leach. Use
SaveAs, name the new drawing TABLET TEST, and locate it in your working folder.
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D.

Use Zoom with the Window option (or you can try Realtime Zoom). Zoom in to the first several
command icons located in the middle left section of the tablet menu. Your display should reveal
icons for Zoom and other viewing commands. Pan or Zoom in or out until you see the Zoom
icons clearly.

Notice how the Zoom command icons are shown as polygons instead of circles? Use the Viewres
command and change the value to 5000. Do the icons now appear as circles? Use Zoom
Realtime again. Does the new setting change the speed of zooming?

Use Zoom Dynamic, then try moving the view box immediately. Can you move the box before
the drawing is completely regenerated? Change the view box size so it is approximately equal to
the size of one icon. Zoom in to the command in the lower-right corner of the tablet menu. What
is the command? What is the command in the lower-left corner? For a drawing of this complex-
ity and file size, which option of Zoom is faster and easier for your system—Realtime or Dynamic?

If you wish, you can Exit the TABLET TEST drawing.

6. View

A.

Make the ZOOM TEST drawing that you used in previous exercises the current drawing. Zoom
in to the office that you will be moving into (room 6100). Make sure you can see the entire office.
Use the View command and create a New view named 6100. Next, Zoom or Pan to room 6048.
Save the display as a View named 6048.

Use the View dialog box again and make view 6100 Current.

In order for the CEO to access information on your new computer, a cable must be stretched from
your office to room 6048. Find out what length of cable is needed to connect the upper left corner
of office 6100 to the upper right corner of office 6048. (HINT: Use Dist to determine the distance.
Type the *-View command transparently [prefix with an apostrophe and hyphen] during the Dist

command and use Running Endpoint OSNAP to select the two indicated office corners. The View
dialog box is not transparent.) What length of cable is needed? Do not Exit the drawing.

7. Aerial View

A.

It has been decided to connect several other computers to your office computer. Using a similar
technique as in the previous exercise (using Distance), determine cable lengths to other locations.
Rather than saving a View for each location, activate Aerial View.

Use the Global option in Aerial View to display the entire office. Next, click inside the viewer and
make the view box about the size of your office and right-click to zoom in to it (inside Aerial
View). Your office should appear in the main drawing area.

Ensure that Endpoint is checked in the Running Osnap dialog box. Activate Dist and PICK the
lower-left corner of your office (in the main graphics display). Next, in Aerial View, select a Zoom
Window box around the room 6105 (just to the right of your office). What length of cable is
needed to connect to the nearest left corner of the room?

Use the same technique to connect the lower corner of office space 6092 to your office (upper-
right corner), the lower corner of room 6093 to your office. What lengths of cable are needed?

If you want, Exit the ZOOM TEST drawing for the next exercise.



‘ Leach: AutoCAD® 2010 10. Viewing Commands Text © The McGraw-Hill
Instructor Companies, 2010

220 Chapter 10

NOTE: If you view and experiment with other sample drawings, remember to immediately use
Saveas to create new drawings so the originals are not accidentally changed.

8. Zoom All, Extents FIGURE 10-30

A.

Begin a New drawing using the
ACAD.DWT or using the Start from
Scratch, Imperial options. Zoom All. Right-
click on the GRID button on the Status bar,
select Settings, and remove all checks from
the Grid behavior section in the Drafting
Settings dialog box. Turn on the SNAP (F9)
and GRID (F7). Draw two Circles, each with
a 1.5 unit radius. The Circle centers are at 3,5
and at 5,5. See Figure 10-30.

B. Use Zoom All. Does the display change?
Now use Zoom Extents. What happens?
Now use Zoom All again. Which option
always shows all of the Limits?

C. Draw a Circle with the center at 10,10 and with a radius of 5. Now use Zoom All. Notice the
GRID appears only on the area defined by the Limits. Can you move the cursor to 0,072 Now use
Zoom Extents. What happens? Can you move the cursor to 0,0?

D. Erase the large Circle. Use Zoom All. Can you move the cursor to 0,0? Use Zoom Extents. Can
you find point 0,0?

E. Exit the drawing and discard changes.

9. Vports

A. Open the ZOOM TEST drawing again. Perform a Zoom Extents. Invoke the Viewports dialog
box by any method. When the dialog box appears, choose the Three: Right option. The resulting
viewport configuration should appear as Figure 10-25, shown earlier in the chapter.

B. Using Zoom and Pan in the individual viewports, produce a display with an overall view on the
top and two detailed views as shown in Figure 10-27.

C. Type the Vports command. Use the New option to save the viewport configuration as 3R.

D. Click in the bottom-left viewport to make it the current viewport. Use Vports again and change
the display to a Single screen. Now use Realtime Zoom and Pan to locate and zoom to room
6100.

E. Use the Viewports dialog box again. Select the Named Viewports tab and select 3R as the view-
port configuration to restore. Ensure the 3R viewport configuration was saved as expected,
including the detail views you prepared.

F. Invoke a Single viewport again. Finally, use the Vports dialog box to create another viewport

configuration of your choosing. Save the viewport configuration and assign an appropriate
name. Save the ZOOM TEST drawing.
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CONCEPTS

In a CAD drawing, layers are used to group related objects in a drawing. Objects (Lines, Circles, Arcs,
etc.) that are created to describe one component, function, or process of a drawing are perceived as
related information and, therefore, are typically drawn on one layer. A single CAD drawing is generally
composed of several components and, therefore, several layers. Use of layers provides you with a
method to control visible features of the components of a drawing. For each layer, you can control its
color on the screen, the linetype and lineweight it will be displayed with, and its visibility setting (on or
off). You can also control if the layer is plotted or not.

Layers in a CAD drawing can FIGURE 11-1
be compared to clear overlay
sheets on a manual drawing.
For example, in a CAD archi-
tectural drawing, the floor plan
can be drawn on one layer,
electrical layout on another,
plumbing on a third layer, and
HVAC (heating, ventilating,
and air conditioning) on a
fourth layer (Fig. 11-1). Each
layer of a CAD drawing can be
assigned a different color, line-
type, lineweight, and visibility
setting similar to the way clear
overlay sheets on a manual
drawing can be used. Layers
can be temporarily turned Off
or On to simplify drawing and
editing, like overlaying or
removing the clear sheets. For example, in the architectural CAD drawing, only the floor plan layer can
be made visible while creating the electrical layout, but can later be cross-referenced with the HVAC
layout by turning its layer on. Layers can also be made “non-plottable.” Final plots can be made of spe-
cific layers for the subcontractors and one plot of all layers for the general contractor by controlling the
layers’ Plot/No Plot icon before plotting.

i

it I

AutoCAD allows you to create a practically unlimited number of layers. You should assign a name to
each layer when you create it. The layer names should be descriptive of the information on the layer.

Assigning Colors, Linetypes, and Lineweights

There are two strategies for assigning colors, linetypes, and lineweights in a drawing: assign these prop-
erties to layers or assign them to objects.

Assign colors, linetypes, and lineweights to layers

For most drawings, layers are assigned a color, linetype, and lineweight so that all objects drawn on a
single layer have the same color, linetype, and lineweight. Assigning colors, linetypes, and lineweights
to layers is called ByLayer color, linetype, and lineweight setting. Using the ByLayer method makes it
visually apparent which objects are related (on the same layer). All objects on the same layer have the
same linetype and color.
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Assign colors, linetypes, and lineweights to individual objects

Alternately, you can assign colors, linetypes, and lineweights to specific objects, overriding the layer’s
color, linetype, and lineweight setting. This method is fast and easy for small drawings and works well
when layering schemes are not used or for particular applications. However, using this method makes it
difficult to see which layers the objects are located on.

Object Properties

Another way to describe the assignment of color, linetype, and lineweight properties is to consider the
concept of Object Properties. Each object has properties such as a layer, a color, a linetype, and a
lineweight. The color, linetype, and lineweight for each object can be designated as ByLayer or as a spe-
cific color, linetype, or lineweight. Object properties for the two drawing strategies (schemes) are
described as follows.

Object Properties
1. ByLayer Drawing Scheme 2. Object-Specific Drawing Scheme
Layer Assignment Layer name descriptive of Layer name descriptive of geometry
geometry on the layer on the layer
Color Assignment ByLayer Red, Green, Blue, Yellow, or other
specific color setting
Linetype Assignment ByLayer Continuous, Hidden, Center, or other
specific linetype setting
Lineweight Assignment ByLayer 0.05 mm, 0.15 mm, 0.010”, or other

specificlineweight setting

It is recommended that beginners use only one method for assigning colors, linetypes, and lineweights. TIP
After gaining some experience, it may be desirable to combine the two methods only for specific applica-

tions. Usually, the BylLayer method is learned first, and the object-specific color, linetype, and lineweight
assignment method is used only when layers are not needed or when complex applications are needed.

(The ByBlock color, linetype, and lineweight assignment has special applications for Blocks and is dis-

cussed in Chapter 21.)

Plot Styles

Plot style is an object property that controls how an object appears in a plot. A plot style can be assigned
to any object, but can also be assigned to a layer (ByLayer). A plot style can control such appearances as
(plotted) color, lineweight, screen percentage, line end styles, line join styles, and pen number. A plot
style is actually another object property, just like color, linetype, and lineweight, except that assigning it
is optional. You should assign plot styles only if you want the plot to have features other than the way
the drawing appears on the screen.

There are two types of plot styles: color-dependent and named plot styles. The color-dependent plot
style is the simpler of the two because it is based on color. Since colors are usually assigned to layers,
each layer’s color on the screen controls how the drawing is plotted. Each screen color can be assigned
to use a separate pen, screening percentage, line end style, and so on. In this way, all objects that appear
in one color will be plotted with the same appearance. On the other hand, named plot styles are not
based on color, so they can be assigned to any object. With named plot styles, objects that are drawn in
one color can be plotted with different appearances. Plot styles are discussed in detail in Chapter 33,
Advanced Layouts and Plotting.
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LAYERS AND LAYER PROPERTIES CONTROLS
TIP Layer Control Drop-Down List FIGURE 11-2

The Object Properties toolbar and Layers panel (on the ribbon) contain a
drop-down list for making layer control quick and easy (Fig. 11-2). The
window normally displays the current layer’s name, visibility setting,

Mu
and properties. When you pull down the list, all the layers (unless oth- = E, ;;:iiﬁ?:,,;; 1 = 'I  t
erwise specified in the Named Layer Filters dialog box) and their settings == ¢ s:or B 2 rw-omn a5 e
are displayed. Selecting any layer name makes it current. Clicking on 9 Rl WAF
any of the visibility / properties icons changes the layers’ setting as |; "g S A{”F,S:rr
described in the following section. Several layers can be changed in one O i W A sTon
“drop.” You cannot change a layer’s linetype or line-weight, nor can § B AFURN P WKST
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you create new layers using this drop-down list.

Layer
Layer LA
g. Format or or Home
s Layer -Layer -LA Layers
The way to gain complete layer control is FIGURE 11-3

through the Layer Properties Manager

. . . Search for layer @
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through the Layer Properties Manager.

Command: -LAYER
Current layer: “0”
Enter an option

[?/Make/Set/New/ON/OFF/Color/Ltype/LWeight/MATerial/Plot/PStyle/Freeze/Thaw/LOck/Unlock/stAte]:

Layer Properties Manager Layer List

The right-central area of the Layer Properties Manager (see Fig. 11-3) is the layer list that displays the list of
layers in the drawing. Here you can control the current visibility settings and the properties assigned to
each layer. This list can display all the layers in the drawing or a subset of layers if a layer filter is applied.
Layer filters are created and applied in the Filters pane on the left side of the Layer Properties Manager (see
“Layer Filters” later in this chapter). For new drawings such as those created from the ACAD.DWT tem-
plate, only one layer may exist in the drawing—Layer “0” (zero). New layers can be created by selecting
the New Layer button or the New Layer option of the right-click menu (see New Layer).
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All properties and visibility settings of layers can be controlled by highlighting the layer name and then
selecting one of the icons for the layer such as the light bulb icon (On, Off), sun/snowflake icon
(Thaw/ Freeze), padlock icon (Lock/Unlock), Color tile, Linetype, Lineweight, or Plot/No plot icon.

Multiple layers can be highlighted (see Fig. 11-3) by holding down the Ctrl key while PICKing (to high-
light one at a time) or holding down the Shift key while PICKing (to select a range of layers between and
including two selected names). Right-clicking in the list area displays a cursor menu allowing you to
Select All or Clear All names in the list and other options (see Fig. 11-5). You can rename a layer by click-
ing twice slowly on the name (this is the same as PICKing an already highlighted name).

Layers and Object Properties 225
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The column widths can be changed by moving the pointer to the “crack” FIGURE 11-4

between column headings until double arrows appear (Fig. 11-4). You can L

also right-click on a column heading to produce a list of columns to display. On | Freeze, ;lock Color

Uncheck any columns from the list that you do not want displayed in the § & & H

Layer Properties Manager. W Rk ai° W bl
3 of maw

A particularly useful feature is the ability to sort the layers in the list by any one of the headings (Narme,
On, Freeze, Linetype, etc.) by clicking on the heading tile. For example, you can sort the list of names in
alphabetical order (or reverse order) by clicking once (or twice) on the Name heading above the list of
names. Or you may want to sort the Frozen and Thawed layers or sort layers by Color by clicking on the
column heading.

Right-clicking in the layer list FIGURE 11-5
of the Layer Properties Manager

x
G layer: A-FURN-P-PEDS Search for layer
produces a shortcut menu o g”";t ‘a ;’ P R ;
. . A= 7 i &2 &
(Fig. 11-5). You have a choice of ™ = il
. . £% Filters <«|[ 5. Name On Freeze Lock Color  Linetype  Linewei.. PlotS.
selecting icon buttons or select- — T PN TR i ~—"— === e
ing shortcut menu options for ~£% Al AWALLandON > A-FURN-P-RLE [ Q||| Show Fikter Tree fid
tof thel trol il Ef All no Xref - A-FURN-P-FREE Q Show Filters in Layer List fiid
mos .O e ayer con I'O‘S avall- g i:: Ei:dLE:e:s .= A-FURN-P-FREE2 9 liid
able in the Layer Properties B Equipment  AFURN-P-PEDS | G| Stcurent fia
. 5 L Fumit | A-FURN-P-PHWL-..| § New Layer flid
Manager, as noted in the follow o fumiture [ AFRND WL | G|  RenameLoyer [s —
lng sections. o < A-FURN-P-SEAT g Delete Layer id
S l= A-FURM-P-SEAT-T | @ . Hid
5 Y Change Description
= = A-FURN-P-STOR | § 9 P flid
NeW Layer 0 =~ A-FURM-P-WKSF Q Remove From Group Filter \id
& '
. B = A-FURN-P-WIKSF-T | § - flid
_:h-l;-:_ The New Layer Optlon cé-_- ‘ [m v ||« A-FURMN-P-WKSF2 \,‘ wa Layer VP Frezen |n. All Viewports Mlid
J aHOWS yOu to make 0;_,\ Trwert filter || « - WP Freeze Layer.m All \.flewpurts ;
. R VP Thaw Layer in All Viewports
new 1ayer5' There 15 g Furniture: 13 layers displayed of 74 total layers
only one layer in the AutoCAD feclate selcted eyers —
templates (ACAD.DWT and seect Al
Clear All
ACADISO.DWT)”as they are cdiect Al bt Curent
provided to you “out of the Invert Selection
7 :
box.” That layer is Layer 0. SR
Layer 0 is a part of every Layer Filters :
AutoCAD drawing because it Save Layer States..
cannot be deleted. You can, Restare Layer State...

however, change the Color,
Linetype, and Lineweight of
Layer 0 from the defaults (Continuous linetype, Default lineweight, and color #7 White). Layer 0 is gener-
ally used as a construction layer or for geometry not intended to be included in the final draft of the
drawing. Layer 0 has special properties when creating Blocks (see Chapter 21).
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A new layer named “Layerl” (or other number) then appears in the list with the default color (White),
linetype (Continuous), and lineweight (Default). If an existing layer name is highlighted when you make
a new layer, the highlighted layer’s properties (color, linetype, lineweight, and plot style) are used as a tem-
plate for the new layer. The new layer name initially appears in the rename mode so you can immedi-
ately assign a more appropriate and descriptive name for the layer. You can create many new names
quickly by typing (renaming) the first layer name, then typing a comma before other names. A comma
forces a new “blank” layer name to appear. Colors, linetypes, and lineweights should be assigned as the
next step.

New Layer VP
Use this option to create a new layer that is frozen in all viewports. See Chapters 13 and 33 for
.-_E} concepts of viewport-specific layer settings.

Delete
The Delete Layer option allows you to delete layers. Only layers with no geometry can be
E deleted. You cannot delete a layer that has objects on it, nor can you delete Layer 0, the current
layer, or layers that are part of externally referenced (Xref) drawings. If you attempt to Delete
such a layer, accidentally or intentionally, a warning appears.

Set Current
To Set a layer as the Current layer is to make it the active drawing layer. Any objects created
with draw commands are created on the Current layer. You can, however, edit objects on any
layer, but draw only on the current layer. Therefore, if you want to draw on the FLOORPLAN
layer (for example), use the Set Current option or double-click on the layer name. If you want to draw
with a certain Color or Linetype, set the layer with the desired Color, Linetype, and Lineweight as the
Current layer. Any layer can be made current, but only one layer at a time can be current.

Status and Indicate Layers in Use

Status is not an option; however, the Status column indicates whether or not the related layer
contains objects. The Status icon is a lighter shade of gray if no objects exist on the layer. The
Indicate Layers in Use option below the layer list must be checked for the Status icon to indicate if
objects do not exist, otherwise all Status icons are dark gray.

On, Off
Q If a layer is On, it is visible. Objects on visible layers can be edited or plotted. Layers that are
Off are not visible. Objects on layers that are Off will not plot and cannot be edited (unless the
Q ALL selection option is used, such as Erase, All). It is not advisable to turn the current layer Off.

Freeze, Thaw
g, Freeze and Thaw override On and Off. Freeze is a more protected state than Off. Like being Off, a
Y frozenlayer is not visible, nor can its objects be edited or plotted. Objects on a frozen layer
cannot be accidentally Erased with the ALL option. Freezing also prevents the layer from being
considered when Regens occur. Freezing unused layers speeds up computing time when working with
large and complex drawings. Thawing reverses the Freezing state. Layers can be Thawed and also turned
Off. Frozen layers are not visible even though the light bulb icon is on.

Lock, Unlock
Layers that are Locked are protected from being edited but are still visible and can be plotted.
| Locking a layer prevents its objects from being changed even though they are visible. Objects on
ol Locked layers cannot be selected with the ALL selection option (such as Erase, All). Layers can be
Locked and Off.
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Color, Linetype, Lineweight, and Other Properties

Layers have properties of Color, Linetype, and Lineweight such that (generally) an object that is drawn on,
or changed to, a specific layer assumes the layer’s linetype and color. Using this scheme (ByLayer)
enhances your ability to see what geometry is related by layer. It is also possible, however, to assign spe-
cific color, linetype, and lineweight to objects which will override the layer’s color, linetype, and
lineweight (see “Color, Linetype, and Lineweight Commands” and “Changing Object Properties”).

Color FIGURE 11-6
Selecting one of the small color boxes in the list
green 5 . \
area of the Layer Properties Manager or Layer 1] Sctect Color (e
Control drop-down list causes the Select Color dialog box to [ hdecColor | TaeCoor | ColorBooks |
pop up (Fig. 11-6). The desired color can then be selected or utoCAD Colo lndex G

the name or color number (called the ACI—AutoCAD Color
Index) can be typed in the edit box. This action retroactively
changes the color assigned to a layer. Since the color setting is
assigned to the layer, all objects on the layer that have the
ByLayer setting change to the new layer color. Objects with

specific color assigned (not ByLayer) are not affected. W EEEE e ByBiock

Alternately, the Color option of the -Layer command (hyphen 1 [

prefix) can be typed to enter the color name or ACI number. Cler: .
red

The Select Color dialog box also contains tabs for the Index ok ) [ cancs | [_meb ]

Color (ACI), True Color, and Color Books. See “True Color and
Color Books” later in this chapter for information.

Linetype FIGURE 11-7

To set a layer’s linetype, select the Linetype (word such as _ ==

Continuous or Hidden) in the layer list, which in turn B S e

invokes the Select Linetype dialog box (Fig. 11-7). Select Leacd inetypes

the desired linetype from the list. Similar to changing a e Pommer ool 1

layer’s color, all objects on the layer with ByLayer line- pORDERZ Border (50

type assignment are retroactively displayed in the e T e ——-

selected layer linetype while non-ByLayer objects remain canTER? I Cener(3_______

unChanged' :;NTTN.U;US 77777 Solid Ine -
] :

The ACAD.DWT and ACADISO.DWT template draw- [0k ) [ Gonesl | [ tomd. | [ Hen |

ings as supplied by Autodesk have only one linetype

available (Continuous). Before you can use other line-
types in a drawing, you must load the linetypes by FIGURE 11-8

selecting the and tile (see the Linelfype cpmmand) or by using a ; frem— o x )
template drawing that has the desired linetypes already loaded.

Lineweights

Defautt -
Lineweight 000m
The lineweight for a layer can be set by selecting the Lineweight (word 009 H
such as Default or 0.20 mm, 0.50 mm, 0.010” or 0.020”, etc.) in the layer =L L

|

018 mm
0.20 mm
0.25 mm
0.30 mm
0.35 mm =

list. This action produces the Lineweight dialog box (Fig. 11-8). Like the
Color and Linetype properties, all objects on the layer with ByLayer
lineweight assignment are retroactively displayed in the lineweight
assigned to the layer while non-ByLayer objects remain unchanged. You
can set the units for lineweights (mm or inches) using the Lineweight
command.

Driginal:  0.25 mm
New:  0.15mm

ok | [ Cacal | [ Hep
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Plot Style

This column of the Layer Properties Manager designates the plot style assigned to the layer. If the drawing
has a color-dependent Plot Style Table attached, this section is disabled since the plot styles are automati-
cally assigned to colors. If a named Plot Style Table is attached to the drawing you can select this section
to assign plot styles from the table to layers. Plot styles are discussed in Chapter 33, Advanced Layouts
and Plotting.

Plot/No Plot
=) You can prevent a layer from plotting by clicking the printer icon so a red line appears over the

= printer symbol. There are actually three methods for preventing a layer from appearing on the

@  plot: Freeze it, turn it Off, or change the Plot/ No Plot icon. The Plot/ No Plot icon is generally pre-
ferred since the other two options prevent the layer from appearing in the drawing (screen) as well as in
the plot.

Current VP Freeze, VP Freeze
These options are used and are displayed in the Layer Properties Manager only when paper space
£ viewports exist in the current layout tab. Using these options, you can control what geometry
= (layers) appears in specific viewports. See Chapters 13 and 33 for more information on these
options.

VP Color, VP Lineweight, VP Linetype, VP Plot Style

These options allow you to specify viewport-specific property overrides. That is, you can stipulate that
layers appear in different colors, linetypes, etc. for different viewports. See Chapters 13 and 33 for con-
cepts of viewport-specific properties.

Description

You can add an optional Description for each layer that appears in the Layer Properties Manager. Select
Change Description from the right-click menu and add descriptive information about the objects that
reside on the layer. For example, layer A-WALL-INT-OPT2 might have the description “Design option 2
for interior walls.”

Search for Layer

This edit box in the upper-right corner allows you to use wildcards to search for matching names in a
long list of layers. For example, entering “A-WALL*” would cause only layers beginning with “A-
WALL” to appear in the layer list. Clicking in the edit box makes the “*” (asterisk) wildcard automati-
cally appear. Do not press Enter after typing in your entry. (See Chapter 43 for valid wildcards.)

Note that the Layer Properties Manager is in a palette configuration. You can use the Auto-Hide button
(under the “X”) to make the palette disappear, leaving only the title bar. Resting the pointer on the title
bar restores the palette. Other options for moving, sizing, docking, anchoring and setting the trans-
parency level of the palette are available from the Properties button (below Auto-Hide).

Layer Filters

When working on drawings with a large number of layers in the Layer Properties Manager or in the Layer
Control drop-down list, it is time consuming to scroll through a long list of layer names to change visibil-
ity and properties settings. A “layer filter” allows you to reduce the list to a subset of the entire list of
layers in a drawing. You can create multiple layer filters, and therefore, multiple “groups” of layers,
based on object properties, visibility settings, or objects on the layers. For example, you could make
filters to display only layers that are Thawed, only layers that are red in color, or only layers that contain
furniture.



Leach: AutoCAD® 2010 Text

Instructor

11. Layers and Object
Properties

The Filters area on the left side of the Layer Properties Manager
allows you to create layer filters (Fig. 11-9). You can even
create hierarchical filters, or groups within groups. The groups
of layers (filters) that you create are listed in a hierarchical
format under the All designator. You can create two types of
filters: Group Filters and Properties Filters. If any Xrefs are used
by the drawing, AutoCAD automatically creates a filter for
each Xref drawing and displays the list under the Xref heading
(see Fig. 11-9).

When working with drawings containing a large number of
layers, using filters can improve your productivity since filters
allow you to reduce the number of names in the layer list. You
can click on any group of layers in the Filter Tree View to
display its list of layers in the right side of the dialog box. For
example, Figure 11-10 displays the list of layers in the
“Furniture” group. Checking Invert filter causes the list to
display all but the filter list. For example, in Figure 11-10, if
Invert filter was checked, all the layers in the drawing except
those beginning with A_FURN would be displayed in the list.

Additionally, you can control visibility and lock settings for an
entire group. Right-click on a group (filter) name in the Filter
Tree View, then select the Visibility option, On, Off, Thaw, Freeze,
Lock or Unlock from the shortcut menu (see Fig. 11-9). You can
also Freeze or Thaw the layers for the current viewport (if applica-
ble). Ahandy Isolate Group option is available. Using this
feature freezes all layers except those in the group and displays
only the group layers in the drawing. However, beware of this
feature since no “unisolate” option is available and Layerp (Layer
Previous) will not undo the layer isolation (see Layerp).

Creating a Group Filter
Create a group filter by selecting the New Group Filter
E% button in the upper-left corner of the Layer Properties
Manager or by right-clicking on the All group and
selecting New Group Filter from the shortcut menu (see
Fig. 11-9). This action causes a new entry named Group
Filter 1 to appear in the filter list under All. Assign an appro-
priate descriptive name for the filter you intend to create, such
as “Walls” or “Text.” You can then populate the list of layers
for the group using two methods. First, you can drag-and-
drop layer names from the drawing layer list on the right into
the group (layers added to the group are not moved from the
drawing layer list, but copied). Second, you can highlight the
group name, right-click, and pick Select Layers from the short-
cut menu (Fig. 11-11). This action returns you to the drawing
so you can pick objects on the layers you want to include in the

group.
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Creating a Propetrties Filter
A properties filter is a group of layers that contain the properties that match the properties you
E specify in the Filter Definition. A property could be a Color, Linetype, Lineweight, On/Off status,
Freeze/Thaw status, Lock/Unlock status, or specific characters contained in the layer name. Create a
new properties filter by selecting the New Properties Filter button in the upper-left corner of the Layer
Properties Manager or by right-clicking on the All group and selecting New Properties Filter from the shortcut
menu (see Fig. 11-9). This action invokes the Layer Filter Properties dialog box (Fig. 11-12).

The layers you want to include in the ~ FIGURE 11-12
group must match the criteria you

specify in the Filter definition area. | Lover Fite: Bropettiss )
: . ] Filter name
Multiple properties can be specified, e =
and the layers matching these proper- Fitter dintion:
ties are automatically included in the Siz.. Ea.::“ Cn Fre.. Lo Calor linetype  Limewsigt Pt S Pt Ne
list and immediately appear in the r e
. . . F
Filter preview list below (you cannot #
directly alter the contents or the TGS
format of the Filter preview list). Status Name On  Fre. Lo Calor linetype  Lnewegn  ParSi. Plot  Me
[ BhfeorpmlAWA. ) O o B8 CONTIN.. —— 030 .. Sclid & 0
Bh floor planA-WA.. . a 9 W whis CONTIM... —— Defa.. Solid & "l
re ghfooroan e, U O T om 3 CONTIN.. —— 0.25 .. Sobd B &
For example, assume you want to b BhieorpAWA. ) O 79 W8 CONTIN.. — 025 .. Selid &
. . o Bh floor plan A WA G '." 8 Bhfleor.. —— 025 .. Sclid & .
create a property filter to include all o arvsmAnA 0 QB = a0 sl & 0
layers that include the characters e B B M T B &
“ ” o Fee ahflocrpianlA WA, ¢ 3 B ms CONTIN... == 0.30 .. Sclid &
A'WALL mn the nhame and all fam AFURN-F-FHILAS | O mored CONTIN.. —— 0325 .. Sclid ; j
layers that are Red 11’1 COIOI‘. In the 2 A-FURN-P-PHWLA.. @ T W ored CONTM... — 025 .. Sdlid F- 1
first line, enter “*A_WALL*” in the X Cocel | [ tep |

Name column and in the next line
specify Red in the color column. The
matching layers then appear in the list below.

Based on the filter you want to create, it is important whether you specify the properties on one line or
on separate lines in the Filter definition box. Specifying properties on separate lines allows any layers
that match any property to be included in the list. Specifying properties all on one line requires that
only layers matching all of the properties are included in the list. For example, the list in Figure 11-12
includes all layers that have A-WALL in the name or layers that are Red; whereas, if the two properties
were listed on one line, only layers that include A-WALL and are Red would be included.

Properties filters are dynamic, whereas group filters are static. For example, if a property filter definition
includes an On visibility status, all layers that are currently On match this definition and therefore are
automatically included in the list. If any layer's On/Off visibility is then changed, it would cause the
layer to move into or out of the group. In contrast, group filters are based solely on the specific layers
that are chosen to be in the group, so changing the group is possible only by “manually” moving a layer
into or out of the group.

Property filters can be converted to group filters by right-clicking on the filter name and selecting
Convert to Group Filter from the shortcut menu. Only layers that currently match the properties are
included in the new group filter. Keep in mind that the new group is static unless you “manually”
change its members. Group filters cannot be converted to property filters.

Consider also that you may want to create subgroups, or filters “nested” within filters, therefore appear-
ing in a hierarchy in the Filter Tree View. Group filters can be created within other group filters. You can
likewise create a property filter within another property filter. You can also create a property filter
within a group filter, but you cannot create a group filter within a property filter due to the flexibility of
the parent property filter.
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Seftings...

The Settings button (wrench icon) in the Layer Properties Manager displays the Layer Settings
dialog box. Using this tool, you can specify that a warning appears when new layers are
created and saved in the drawing or in an externally referenced (Xref) drawing. This feature is
useful when drawings are accessible to multiple users and you need to be notified when new layers are
added to the drawing without your knowledge. See Chapter 30, Xreferences.

Displaying an Object’s Properties and Visibility Settings

When the Layer Control drop-down list in the Object Properties toolbar is in the normal position (not
“dropped down”), it can be used to display an object’s layer properties and visibility settings. Do this by
selecting an object (with the pickbox, window, or crossing window) when no commands are in use.

When an object is selected, the Object Properties FIGURE 11-13
toolbar displays the layer, color, linetype, lineweight,
and plot style of the selected object (Fig. 11-13). The
Layer Control box displays the selected object’s layer
name and layer settings rather than that of the current

P AutoCAD 2010

1 BOH X DBE S| - Qe c

v |e8y 5 <5 | @ O-0 oM PULLEV-HID

i LutoCAD Classic

layer. The Color Control, Linetype Control, Lineweight |~

Control, and Plot Style Control boxes also temporarily [

reflect the color, linetype, lineweight, and plot style = ,//;3\'\\\
properties of the selected object. Pressing the Escape \E‘r ;/,f/ \‘\ \ TIP
key causes the list boxes to display the current layer r // y
name and settings again, as would normally be dis- @ 2 ’
played. If more than one object is selected, and the : Y, k\/’

objects are on different layers or have different color, P e

linetype, and lineweight properties, the list boxes go @

blank until the objects become unhighlighted or a ‘E ms "
command is used. N t

These sections of the Ribbon or Object Properties o

toolbar have another important feature that allows you
to change a highlighted object’s (or set of objects) prop-
erties. See “Changing Object Properties” near the end
of this chapter.

Laymcur

Format,
Layer Tools >

g Make Object’s Home
Layer Current Laymcur Layers

This productive feature can be used to make a desired layer current simply by selecting any object on the TIP
layer. This option is generally faster than using the Layer Properties Manager or Layer drop-down list to

set a layer current. The Make Object’s Layer Current feature is particularly useful when you want to draw

objects on the same layer as other objects you see, but are not sure of the layer name.

There are two steps in the procedure to make an object’s layer current: (1) select the icon and (2) select
any object on the desired layer. The selected object’s layer becomes current and the new current layer
name immediately appears in the Layer Control list box in the Object Properties toolbar.
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Layerp

Command

(Type) Ribbon

— Format
g Layer Tools > Home
Layer Previous Layerp Layers

Layerp (Layer Previous) is an Undo command only for layers. In other words, when you use Layerp, all the
changes you made the last time you used the Layer Properties Manager, the Layer Control drop-down list,
or the -Layer command are undone. Using Layerp does not affect any other activities that occurred to the
drawing since the last layer settings, such as creating or editing geometry or viewing controls like Pan or
Zoom.

Use Layerp to return the drawing to the previous layer settings. For example, if you froze several layers
and changed some of the geometry in a drawing, but now want to thaw those frozen layers again
without affecting the geometry changes, use Layerp. Or, if you changed the color and linetype properties
of several layers but later decide you prefer the previous property settings, use Layerp to undo the
changes and restore the original layer settings.

Layerp affects only layer-related activities; however, Layerp does not undo the following changes:

Renamed layers: If you rename a layer and change its properties, Layerp restores the
original properties but not the original layer name.

Deleted layers: If you delete or purge a layer, using Layerp does not restore it.

New layers: If you create a new layer in a drawing, using Layerp does not remove it.

Layerstate

Command

(Type) Ribbon

Format >
Layer States Home

= Manager Layerstate LAS Layers

The Layer States Manager allows you to save and restore “layer states.” The Layer States Manager can be
accessed by the methods shown in the table above and is also accessible from the Layer Properties
Manager.

A layer state is a combination of layer settings (On/Off, Freeze/Thaw, etc.) that can be saved and later
restored. Layer states differ from layer filters in that filters simply allow you to “save” short lists of
layers, whereas layer states allow you to save different visibility and properties settings for use at a later
time. A layer state saves all the visibility and properties settings for all the layers in the drawing. Saving
multiple layer states allows you to quickly reset particular On/Off, Freeze/Thaw, etc. combinations to
improve your efficiency working with particular groups of layers.

For example, you may require that only a certain combination of layers is On for editing a particular
aspect of a drawing—say;, the floor plan, the HVAC layout, and the HVAC dimensions—while a different
set of layers is On for working with another aspect of the drawing—say, the floor plan, plumbing layout,
and fixtures. Rather than manipulating the list of layers and making the appropriate On/Off settings
each time you work with the floor plan, the HVAC layout, and the HVAC dimensions and each time you
work with floor plan, plumbing layout, and fixtures, you can Save these settings as layer states to be
Restored when needed. A layer state also stores the Current layer, so when you Restore a layer setting, you
are ready to begin drawing on the appropriate layer.
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To Save a Layer State:
The procedure for saving a layer state is as follows:

1. Use the Layer Properties Manager as you would normally to make the desired settings (On/Off,
Freeze/Thaw, etc.) for all layers.

2. Invoke the Layer States Manager (icon button or Alt+S) from within the Layer Properties Manager.

3. Use the New option to produce the New Layer State to Save dialog box (not shown). Here, assign
an appropriate name and optional description for the current layer settings configuration, then
select OK to close this dialog box.

4. Close the Layer States Manager.

5. Press OK or Apply in the Layer Properties Manager.

NOTE: You must use Apply or OK in the Layer Properties Manager to save a new layer state.

are in the normal positions and before you begin creating other new layer states. In this way, you can
easily restore the layer settings to their normal positions, no matter what changes are made subse-
quently.

NOTE: Itis highly suggested that you first create a “Normal Settings” layer state when the layer settings V

Options in the Layer State Manager are described here.

New FIGURE 11-15
This option produces the New Layer State to Save
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3 " A-ETAR-AAL U O i O contm. —Default borma & 0
Edit... < ASTART 0 W B conTIN.. —Defaut Noma & 0
. . . 5 w O 7 B OCONTIM.. —Default Mormd &5 (0
The Edit Layer State dialog box appears (Fig. 11-15). SO W oo ek nems B
-y i 4 QW ... —Default Mar & 5
Here you can only add or remove layers from the layer | | %mor i a gj B com. s o 5
state. Highlight the desired layer(s), then select the ST
Add or Remove button in the lower-left corner. ER [oc J[ cond J[ e
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Rename
Use this option to rename an existing layer state.

Delete
Delete a layer state by highlighting the name from the list then pressing Delete.

Restore

Highlight a name from the Layer States list, then use this option to restore the selected saved layer state.
AutoCAD automatically sets the current drawing's global On, Off, Freeze, Thaw, etc. settings to those
saved under the assigned name.

Export

Once you have created a layer state, you can save it to a file (with a .LAS extension). Each named layer
state must be saved as a separate .LAS file; you cannot save the entire set of layer states to one file. A
layer state can be imported into other drawings with the Import option.

Import

You can import a previously saved layer state from a .LAS file. You can also import layer states from a
.DWG, .DWT, or .DWS file. Exporting and importing layer states is intended to be used primarily when
you have several drawings with the same set of layer names (as when similar drawings are created from
the same template drawing). Layer states can be saved in one drawing, then Exported to files and
Imported to other similar drawings.

Layer Properties to Restore

These checkboxes allow you to specify which settings you want to save with the layer state. In other
words, with all the boxes checked you save all the settings as they appear in the Layer Properties Manager
for each layer. If on the other hand, only the On/Off box is checked, only the On or Off setting of each
layer as it is listed in the Layer Properties Manager is saved when the layer state is created. Therefore, if
you are interested in saving only visibility settings (On/Off, Freeze/Thaw) for layer groups, it is recom-
mended to uncheck the other boxes.

Although the visibility settings such as On/Off and Freeze/Thaw are likely to be changed often during the
process of working on a drawing, the other properties of layers such as Color, Linetype, Lineweight, etc.
are not likely to be changed. However, creating layer states using these checkboxes (on the right) can be
useful for specific applications. Since properties of layer such as color, lineweight, and plot style usually
affect printing and plotting, you can create and restore layer states to prepare for different plot setups.
Or, you may prefer a certain color and lineweight “look” on screen for drawing and editing, then restore
a layer state that complies with the company standard before saving the drawing or for creating a print
or plot. For example, to prepare for printing on a black and white printer, you could create and restore a
layer state that quickly sets all layer colors to black. These checkboxes are also helpful if you intend to
Export a layer state from one drawing, then Import it to another. In this case, you can clone one
drawing's color, linetype, lineweight, and/or plot characteristics to another drawing, assuming each
drawing has the same layer names.

Turn off layers not found in layer state
This checkbox may be useful if you imported a layer state (.LAS file) into your drawing and the current
drawing contained more layers than were named in the .LAS file.

Apply properties as viewport overrides

Checking this box causes the layer property overrides to be applied to the current viewport. This option
is available only when the Layer States Manager is accessed when a layout viewport is active. When
property overrides are applied to a viewport, affected layers are displayed with a light blue background
in the Layer Properties Manager (assuming the Layer States Manager is accessed when that specific view-
port is active). See Chapters 13 and 33 for concepts on viewport-specific layer properties.
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Layer States with Blocks and Xrefs

Layer states saved with a drawing that is inserted into your current drawing as a Block are added to the
current drawing. Saved layer states of Xrefed drawings are not accessible from the current drawing. (See
Chapters 21 and 30 for information on Blocks and Xrefs.)

OBJECT-SPECIFIC PROPERTIES CONTROLS

The commands in this section are used to control the color, linetype, and lineweight properties of individ- TIP
ual objects. This method of object property assignment is used only in special cases—when you want

the objects’ color, linetype, and lineweight to override those properties assigned to the layers on which the

objects reside. Using this method makes it difficult to see which objects are on which layers. In most

cases, the ByLayer property is assigned instead to individual objects so the objects assume the properties

of their layers. In the case that color, linetype and/or lineweight properties are accidentally set for individ-

ual objects or you want to change object properties to a ByLayer setting, you can use the Setbylayer

command (see “Setbylayer”) to retroactively change object properties to ByLayer properties.

L’nefyp e Command
Menus (Type) Ribbon
Linetype LT
Format or or Home
Linetype... -Linetype -LT Properties

Invoking this command presents the FIGURE 11-16
Linetype Manager (Fig. 11-16). Even

though this looks similar to the | Linctype Manager g
dialog box used for assigning line- Linctyps fiters Load Dekete
s : Sh Il linetyps - Invert fitter —

types to layers (slr}own earlier in (Show al Inetypes | Comert | [ Shom detals
Fig. 11-7), beware! Currert inetyps. By Layer

. Linetype Appearance Description &
When hnetypes are selected and DASHDOT2 ~ ——mmmmm Dash dot (50 oo
made Current using the Linetype pAsHooT2 — P — - —— o —

. _——— ashea __ __ _ _ _ _ _ _ _ _ _ _ _ _
Manager, they are assigned to DASHEDZ ~  —mmmmmm- Dashed (59 _________________
objects—not to layers. That is, porEDI2 e —
selecting a linetype by this manner DIVIDE2 S —— T
(making it Current) causes all objects opee T e —— e —— -
from that time on to be drawn usjng DoT2 [ S . 3
. DOTHZ - s Det@). .
that linetype, regardless of the layer = :
that they are on (unless the ByLayer FENCELINEZ 10 —o——0—— Fencsine square — - TIP
. GAS_LINE — s au— s (Gas line —GAS—GAS—GAS—GAS—GAS—GAS-

type is selected). In contrast, select- HDDEN e Hdden =
ing linetypes during the Layer oK [ Camcel |[ Hep |

command (using the Layer Properties
Manager) results in assignment of

linetypes to layers.

To draw an object in a specific linetype, simply select the linetype from the Linetype Manager list, select
Current (or double-click the linetype), and select the OK tile. That linetype stays in effect (all objects are
drawn with that linetype) until another linetype is selected. If you want to draw objects in the layer’s
assigned linetype, select ByLayer. ByBlock linetype assignment is discussed in Chapter 21.
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Load FIGURE 11-17
The Linetype Manager also lets you Load linetypes g "
that are not already in the drawing. Just select & Load or Reload Linetypes [
the Load button to view and select from the list e | acadin
of available linetypes in the Load or Reload
Linetypes dialog box (Fig. 11-17). The linetypes Available Linetypes
are loaded from the ACAD.LIN or Linetype Description -
ACADISO.LIN file. If you want to load all line- BORDER2 Border (%9
types into the drawing, right-click to display a ggsg::xz g::: @ ——— = .
small cursor menu, then choose Select All to CENTER2 Conter(5)
hi i i i . - . [CENTERX] = 1
ghlight all linetypes (see Fig. 11-17) ::SH"",L%O T saem 20 —
DAsHDo]  ClearAl y t&}:_______:_______j i
< m b
[ ok | [ concd | [ Heb |

You can also select multiple linetypes by holding down the Ctrl key or select a range by holding down
the Shift key. The loaded linetypes are then available for assignment from both the Linetype Manager and
the Layer Properties Manager.

AutoCAD supplies numerous linetypes that can be viewed in the Load or Reload Linetypes dialog box
(Fig. 11-17). The ACAD_ISOnW100 linetypes are intended to be used with metric drawings. For the
ACAD_ISOnW100 linetypes, Limits should be set to metric sheet sizes to accommodate the relatively
large linetype spacing. Avoid using both ACAD_ISOnW100 linetypes and non-ISO linetypes in one
drawing due to the difficulty managing the two sets of linetype scales.

Delete

The Delete button is useful for deleting any unused linetypes from the drawing. Unused linetypes are
those which have been loaded into the drawing but have not been assigned to layers or to objects.
Freeing the drawing of unused linetypes can reduce file size slightly.

The Linetype Manager has a Linetype filters drop-down list and Details/Hide Details button. If details are
visible, you can change the Name or Description, or set the Global Scale Factor (see “LTSCALE”) or Current
Object Scale (see “CELTSCALE”).

Typing -Linetype (use the hyphen prefix) produces the command line format of Linetype. Although this
format of the command does not offer the capabilities of the dialog box version, you can assign linetypes
to objects or assign the ByLayer linetype setting.

Command: -1inetype
Current line type: “ByLayer”
Enter an option [?/Create/Load/Set]:

You can list (?), Load, Set, or Create linetypes with the typed form of the command. Type a question mark
(?) to display the list of available linetypes. Type L to Load any linetypes. The Set option of Linetype
accomplishes the same action as selecting a linetype from the list in the dialog box. That is, you can set a
specific linetype for all subsequent objects regardless of the layer’s linetype setting, or you can use Set to
assign the new objects to use the layer’s (ByLayer) linetype.

You can create your own custom linetypes with the Create option or by using a text editor. Both simple
linetypes (line, dash, and dot combinations) and complex linetypes (including text or other shapes) are pos-
sible. See Chapter 44, Miscellaneous Customization, for more information on creating linetypes.
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Linetype Control Drop-Down List FIGURE 11-18

The Ribbon and the Object Properties toolbar contain a drop-down & Wevieyer e —
list for selecting linetypes (Fig. 11-18). Although this appears to be = Bylayer ~ Pm
quick and easy, you can only assign linetypes to objects by this butes - | e
method unless ByLayer is selected to use the layers” assigned line- e - &
types. Any linetype you select from this list becomes the current — ByBlock

object linetype. If you want to select linetypes for layers, make sure MAAMN BATING |

this list displays the ByLayer setting, then use the Layer Properties .

Manager to select linetypes for layers.
Keep in mind that the Linetype Control drop-down list as well as the —— o
Layer Control, Color Control, and Lineweight Control drop-down
lists display the current settings for selected objects (objects selected JCENTER?

when no commands are in use). When linetypes are assigned to

CENTERX2

layers rather than objects, the layer drop-down list reports a ByLayer Continuous (%
setting. A
"we'ghf Command
(Type) Ribbon
Format Home
Lineweight... Lweight Lw Properties

The Lweight command (short for lineweight) FIGURE 11-19
produces the Lineweight Settings dialog box

(Fig. 11-19). This dialog box is the lineweight ] Lineweight Settings ==
equivalent of the Linetype Manager—that is, Frererte Urits.for Listing
this dialog box assigns lineweights to objects, BylLayer L @) Milimeters {mm) Inches {in}
not layers (unless the ByLayer or Default — ByBlock 5]
lineweight is selected). See the previous dis- - Ei;ﬂm ' [ Display Lineweight
cussion under “Linetype.” The ByBlock setting ' Default —— 025mm -
is discussed in Chapter 21. — A Adjust Display Scale
0.13 mm - — D —
Any lineweight selected in the Lineweight =
Settings dialog box automatically becomes Lt W
current (without having to select a Current ok ] [ Cacsl | [ Heb
button or double-click). The current —

lineweight is assigned to all subsequently
drawn objects. That is, selecting a lineweight
by this manner (making it current) causes all objects from that time on to be drawn using that
lineweight, regardless of the layer that they are on (unless ByLayer or Default is selected). In contrast,
selecting lineweights during the Layer command (using the Layer Properties Manager) results in assign-
ment of lineweights to layers.

As a reminder, this type of drawing method (object-specific property assignment) can be difficult for
beginning drawings and for complex drawings. If you want to draw objects in the layer’s assigned
lineweight, select ByLayer. If you want all layers to have the same lineweight, select Default.

Units for Listing

You can choose Millimeters (mm) or Inches (in) as the units for the lineweight list. The values reported in
the list (0.05 mm, 0.15 mm, 0.010”, 0.015”, etc.) indicate the thickness of the selected line. The setting is
stored in the LWUNITS system variable.
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Display Lineweight

Checking this option causes the assigned lineweight thickness to be displayed anywhere in the
drawing—in model space (the Model tab), for model space geometry that appears in paper space view-
ports (viewports in a Layout tab), and in paper space (in a Layout tab, but not in a viewport).

When lineweights are displayed in model space (the Model tab), the line thickness is relative to the screen
size, so zooming in or out does not make the lines appear wider or narrower. However, when
lineweights are displayed in paper space (a Layout tab), the line thickness is absolute, so zooming
changes the lineweight appearance.

The Display Lineweight checkbox has the same FIGURE 11-20
function as toggling the word LWT on the Status Bar
(Fig. 11-20). The LWT toggle is somewhat more acces-
sible to use. The status of the lineweight display for
the drawing is stored in the LWDISPLAY system variable. Using either the Display Lineweight checkbox
or the LWT toggle changes the setting of the LWDISPLAY variable, and vice versa.

Show/Hide Lineweight

t|osnar [oTrack [pucs [oyn[Lw

.

Default

Although the Current lineweight for new drawings is ByLayer, when new layers are created, all layers have the
Default lineweight. This feature (Default rather than ByLayer) is exclusive for lineweights. Assigning the Default
setting ensures that all layers (or objects) with this setting have the same lineweight. The advantage is that the
lineweight can be changed globally for all layers (or objects) that have the Default setting.

Selecting a new lineweight in the Default drop-down list of the Lineweight Settings dialog box changes the
lineweight thickness for existing layers (or objects) with a Default setting and assigns that setting for new
layers (or objects) that are subsequently created. In contrast, to change the lineweight for existing layers
with a ByLayer setting, each layer’s lineweight must be changed individually. The Default lineweight
setting is stored in the LWDEFAULT system variable.

Adjust Display Scale
This adjustment affects only the display of lineweights in the Lineweight Settings dialog box and the
Lineweight Control drop-down list.

Typing -Lweight produces the Command line format of Lweight. This command line version only allows you
to set the current lineweight for new objects and does not offer the capabilities of the dialog box version.

Typing -Lweight (use the hyphen prefix) produces the following prompt:

Command: -Iweight

Current lineweight: ByLayer FIGURE 11-21
Enter default lineweight for new objects or [?]: =Y T— |«
i H - § Bylayer | )
Lineweight Control Drop-Down List = | Me
tes v | = Bylayer
The Ribbon and the Object Properties toolbar contain a drop-down list —— ByBlock Ut
for selecting lineweights (Fig. 11-21). Similar to the function of the — Default [l
Linetype Control drop-down list, you can only assign lineweights to —_— 000 m
objects by this method unless ByLayer is selected to use the layers’ 0.05 mm
assigned lineweights. Any lineweight you select from this list 0.09 mm
becomes the current object lineweight. If you want to select 513
lineweights for layers, make sure this list displays the ByLayer setting, :. 1;
then use the Layer Properties Manager to select lineweights for layers. oo
— 018 mm
.
0.25 mm
Lineweight Settings...
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Remember that the Lineweight Control drop-down list as well as the Layer Control, Color Control, and
Linetype Control drop-down lists display the current settings for selected objects (objects selected when
no commands are in use). When lineweights are assigned to layers rather than objects, the layer drop-
down list reports a ByLayer setting.

Color

Command

(Type) Ribbon

Format Home
Color... Color CcoL Properties

Similar to linetypes and lineweights, colors can be assigned to layers or to objects. Using the Color command
assigns a color for all newly created objects, regardless of the layer’s color designation (unless the ByLayer
color is selected). This color setting overrides the layer color for any newly created objects so that all new
objects are drawn with the specified color no matter what layer they are on. This type of color designation
prohibits your ability to see which objects are on which layers by their color; however, for some applications
object color setting may be desirable. Use the Layer Properties Manager to set colors for layers.

Invoking this command by the menus or by typing Color pre- FIGURE 11-22
sents the Select Color dialog box shown in Figure 11-22. This is s
essentially the same dialog box used for assigning colors to B Select Colox

layers; however, the ByLayer and ByBlock tiles are accessible. incoxClor |l ety ol Pk |
AuoCAD Colcr Index (ACT)

(The buttons are grayed-out when this dialog is invoked from
the Layer Properties Manager because, in that case, any setting is
a ByLayer setting.) ByBlock color assignment is discussed in
Chapter 21.

If you type -Color (include the hyphen prefix), the Command i celor. 150 Fed Green Bz 0121265
line format is displayed as follows: u — bimee) aafhock

[ | ||
Command: -color et

Enter default object color [Truecolor/COlorbook] <BYLAYER>:

l UK ” Cancel H Help J

The current color (whether ByLayer or specific object color) is saved in the CECOLOR (Current Entity
Color) variable. The current color can be set by changing the value in the CECOLOR variable directly at
the command prompt (by typing CECOLOR), by using the Color command (Select Color dialog box), or by
using the Color Control drop-down list in the Object Properties toolbar. The CECOLOR variable accepts
a string value (such as “red” or “bylayer”) or accepts the ACI number (0 through 255). Valid values for
true colors are a string of integers each from 1 to 255 separated by commas and preceded by RGB. A true
color setting is entered as follows: RGB:000,000,000.

FIGURE 11-23
Color Control Drop-Down List | D]
When an object-specific color has been set, the top item in the Color - EZT; :ck e
Control drop-down list displays the current color (Fig. 11-23). Beware— 1 uis TP
using this list to select a color assigns an object-specific color unless ol veiow —
ByLayer is selected. Any color you select from this list becomes the
current object color. Choosing Select Other... from the bottom of the list
invokes the Select Color dialog box (see Fig. 11-22). If you want to assign = e
colors to layers, make sure this list displays the ByLayer setting, then use B Vogen
the Layer Properties Manager to select colors for layers. = hlte -

Select Colors...
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The Color Control drop-down list, as well as the others in the Object Properties toolbar, displays the
current settings for selected objects (when no commands are in use).

True Color and Color Books FIGURE 11-24

AutoCAD offers support for true color and industry-stan- ) Select Color ——
dard color books. Three tabs are available in the Select Color — — —

dialog box—Index Color, True Color, and Color Books. The mn: yo -
Index Color tab, discussed earlier in the chapter (see Fig. 11- $

22), allows you to specify color using the 256-color ACI
(AutoCAD Color Index).

True Color Stored
as RGB

Red: 168
Green: 123

True Color Bue ¥
The True Color tab in the Select Color dialog box provides a

tool for you to specify colors by the HLS or the RGB color

systems. Select the Color Model drop-down list to select .

which system you prefer (Fig. 11-24, upper-right corner).

[ o

Color:

Watch the color swatch in the lower-right corner to dynami- i
cally display the color you specify. [ ox J[ conce J[ Bee |
HLS FIGURE 11-25
This system specifies the color by Hue, Luminance, and
Saturation (Fig. 11-24). Hue controls the pure color (red, ] Select Color B
yellow, blue), Luminance controls the color “value” (white to e Color
black—100 to 0), and Saturation controls the purity of the Bed: oy
color (mix of Hue and Luminance—100 is pure color, 0 is no = E
color). Use the pointer to specify Hue and Saturation and the True Color Stored
slider for Luminance or enter values in the edit boxes. f;e”:: ed: 1ER

— =
RGB
This system determines the color by the amount of red, Gl
green, and blue components (Fig. 11-25). Each of these -]_
colors is specified on a scale of 0 (no color) to 255 (maximum e .
color). You can use the sliders or enter in the RGB values in 68,1237
the edit box.

[ ok [ cancel |[ hHem |
Color Books
The Color Books tab in the Select Color dialog box allows you FIGURE 11-26
to specify colors using the DIC, Pantone, or RAL commercial
color systems. These systems are used largely in the architec- 1] Select Color .
tural and interior design industries as a standard for specify- indexColor | True Color | Celer Books
ing colors for paint and interior furnishings. These standard Color book:___
. . . . [PANTONE(R) a &icotton -

colors have been traditionally supplied to professionals in PANTONE 1209107C A RGB Eauivaert.
books displaying color samples for design and color match- PANTONE 14-1119TC Fes 25
. PANTOME 13-0814 TC
mng. PANTONE 130916 TC Bue. 120

PANTONE 12-0714 TC
Select the desired DIC, Pantone, or RAL “book” from the TN o
Color book drop-down list (Fig. 11-26). Use the slider and PANTONE 120311 TC
up/down arrows to display the color samples. Specify a par- AT 1307111
ticular color by clicking on it so the color appears in the color Cotor

swatch (lower-right corner) and the index number appears in PANTONE 120714 TC

the Color edit box. If you know the desired index number,

you can enter it directly in the edit box.

<RSI T

.

S

o
~
&
2
@

tep |
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Setbylayer Command
(Type)
Modify >
1 Change to
7 ByLayer Setbylayer

You can change object-specific (ByBlock) property settings for selected objects to ByLayer settings using
this command. Setbylayer prompts you to select objects. Properties for the selected objects are automati-
cally changed to the properties of the layer that the objects are on. Properties that can be changed are
Color, Linetype, Lineweight, Material, and Plot Style.

Command: setbylayer

Current active settings: Color Linetype Lineweight Material
Select objects or [Settings]: PICK

Select objects or [Settings]: Enter

Change ByBlock to ByLayer? [Yes/No] <Yes>: Yor N
Include blocks? [Yes/No] <Yes>: Yor N

nn objects modified, nn objects did not need to be changed.

Command:
If Settings is selected, the SetByLayer Settings dialog box is dis- FIGURE 11-27
played (Fig. 11-27). Here you can specify which object proper-
ties are set to ByLayer. REhEnss -
Propertiesto change to Bylayer
Occasionally you may be required to edit a drawing created by 71 Coler 71 Material

another person or company. This command is especially useful
when you want to change such a drawing (that has ByBlock
properties) to a ByLayer setting.

/| Linetype

| Lineweight

OK | [ Cancel |[ Help

CONTROLLING LINETYPE SCALE
LTSCALE

Ribbon

Format
Linetype...
Show details >>
Global scale
factor Ltscale LTS

Hidden, dashed, dotted, and other linetypes that have spaces are called non-continuous linetypes.
When drawing objects that have non-continuous linetypes (either ByLayer or object-specific linetype des-
ignations), the linetype’s dashes or dots are automatically created and spaced. The LTSCALE (Linetype
Scale) system variable controls the length and spacing of the dashes and/or dots. The value that is spec-
ified for LTSCALE affects the drawing globally and retroactively. That is, all existing non-continuous
lines in the drawing as well as new lines are affected by LTSCALE. You can therefore adjust the
drawing’s linetype scale for all lines at any time with this one command.
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If you choose to make the dashes of non- FIGURE 11-28
continuous lines smaller and closer

together, reduce LTSCALE; if you desire LTSCALE
larger dashes, increase LTSCALE. The 4
Hidden linetype is shown in Figure 11-28

at various LTSCALE settings. Any posi-

tive value can be specified. 2 — —

LTSCALE can be set in the Details section of FIGURE 11-29
the Linetype Manager or in Command line

format. In the Linetype Manager, select the K] Linetype Marager e
Details button to allow access to the Global Il
scale factor edit box (Fig. 11-29). Changing (St et 1) Emenne
the value in this edit box sets the Curont Linsype: CENTER
LTSCALE variable. Changing the value in Linsype Apeamncs  Desciption =
the Current object scale edit box sets the O e o SN T S
linetype scale for the current object only FENCELINE? Bt Fenceline square —[—{—T—0~1~

GAS_LINE — su— aa—aar G3sline —GAS—GAS—GAS—GAS—GAS—GAS-

(see “CELTSCALE”), but does not affect
the global linetype scale (LTSCALE).

HIDDEN ——— — Hidden
DDEN2Z k
HIDDENXZ —_— — — Hidden {2x)

HOT_WATER_SUPPLY e i Hot water eupply — HW — HW — HW — -
Detaiis o
e, HODEN2 S ()
Cescription Hdden (50 __ Current obiect scale: 1.0000

[#] Use paper space units for scaling 1.0mm

[ ok || cancd |[ &

LTSCALE can also be used in the
Command line format.

Command: 1tscale
Enter new linetype scale factor <1.0000>: (value) (Enter any positive value.)

The LTSCALE for the default template drawing (ACAD.DWT) is 1. This value represents an appropriate
LTSCALE for objects drawn within the default Limits of 12 x 9.

As a general rule, you should change the LTSCALE proportionally when Limits are changed (more
specifically, when Limits are changed to other than the intended plot sheet size). For example, if you
increase the drawing area defined by Limits by a factor of 2 (to 24 x 18) from the default (12 x 9), you
might also change LTSCALE proportionally to a value of 2. Since LTSCALE is retroactive, it can be
changed at a later time or repeatedly adjusted to display the desired spacing of linetypes.

If you load the Hidden linetype, it displays dashes (when plotted 1:1) of 1/4” with a LTSCALE of 1. The
ANSI and ISO standards state that hidden lines should be displayed on drawings with dashes of approx-
imately 1/8” or 3mm. To accomplish this, you can use the Hidden linetype and change LTSCALE to .5. It
is recommended, however, that you use the Hidden? linetype that has dashes of 1/8” when plotted 1:1.
Using this strategy, LTSCALE remains at a value of 1 to create the standard linetype sizes for Limits of 12
x 9 and can easily be changed in proportion to the Limits. (For more information on LTSCALE, see
Chapter 12 and Chapter 13.)
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The ACAD_ISOnW100 linetypes are intended to be used with metric drawings. Changing Limits to
metric sheet sizes automatically displays these linetypes with appropriate linetype spacing. For these
linetypes only, LTSCALE is changed automatically to the value selected in the ISO Pen Width box of the
Linetype tab (see Fig. 11-29). Using both ACAD_ISOnW100 linetypes and other linetypes in one drawing
is discouraged due to the difficulty managing two sets of linetype scales.

Even though you have some control over the size of spacing for non-continuous lines, you have almost
no control over the placement of the dashes for non-continuous lines. For example, the short dashes of
center lines cannot always be controlled to intersect at the centers of a series of circles. The spacing can
only be adjusted globally (all lines in the drawing) to reach a compromise. You can also adjust individ-
ual objects’ linetype scale (CELTSCALE) to achieve the desired effect. See “CELTSCALE” (next) and
Chapter 24, Multiview Drawing, for further discussion and suggestions on this subject.

CELTSCALE

CELTSCALE stands for Current Entity Linetype Scale. CELTSCALE is actually a system variable for line-
type scale stored with each object—an object property. This setting changes the object-specific linetype
scale proportional to the LTSCALE. The LTSCALE value is global and retroactive, whereas CELTSCALE
sets the linetype scale for all newly created objects and is not retroactive. CELTSCALE is object-specific.
Using CELTSCALE to set an object linetype scale is similar to setting an object color, linetype, and
lineweight in that the properties are assigned to the specific object.

For example, if you wanted all non-continuous lines (dashes and spaces) in the drawing to be two times
the default size, set LTSCALE to 2 (LTSCALE is global and retroactive). If you then wanted only two or
three lines to have smaller spacing, change CELTSCALE to .5, draw the new lines, and then change
CELTSCALE back to 1.

You can also use the Linetype Manager to set the CELTSCALE (see Fig. 11-29). Set the desired CELTSCALE
by listing the Details and changing the value in the Current object scale edit box. This setting affects all
linetypes for all newly created objects. The linetype scale for individual objects can also be changed
retroactively using the method explained in the following paragraph.

Using CELTSCALE is not the recommended method for adjusting individual lines” linetype scale.

Setting this variable each time you wanted to create a new entity with a different linetype scale would be
too time consuming and confusing. The recommended method for adjusting linetypes in the drawing to
different scales is not to use CELTSCALE, but to use the following strategy.

Set LTSCALE to an appropriate value for the drawing.

Create all objects in the drawing with the desired linetypes.

Adjust the LTSCALE again if necessary to globally alter the linetype scale.

Use Properties and Matchprop to retroactively change the linetype scale for selected objects (see
“Properties” and “Matchprop”).

Ll N

CHANGING OBJECT PROPERTIES

Often it is desirable to change the properties of an object after it has been created. For example, an
object’s Layer property could be changed. This can be thought of as “moving” the object from one layer
to another. When an object is changed from one layer to another, it assumes the new layer’s color, line-
type, and lineweight, provided the object was originally created with color, linetype, and lineweight
assigned ByLayer, as is generally the case. In other words, if an object was created on the wrong layer
(possibly with the wrong linetype or color), it could be “moved” to the desired layer, therefore assuming
the new layer’s linetype and color.
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Another example is to change an individual object’s linetype scale. In some cases an individual object’s
linetype scale requires an adjustment to other than the global linetype scale (LTSCALE) setting. One of
several methods can be used to adjust the individual object’s linetype scale to an appropriate value.

Several methods can be used to retroactively change properties of selected objects. The Object Properties
toolbar, the Properties palette, and the Match Properties command can be used to retroactively change the
properties of individual objects. Properties that can be changed by these three methods are Layer,
Linetype, Lineweight, Color, (object-specific) Linetype scale, Plot Style, and other properties.

Although some of the commands discussed in this section have additional capabilities, the discussion is
limited to changing the object properties covered in this chapter—specifically layer, color, linetype, and
lineweight. For this reason, these commands and features are also discussed in Chapter 16, Modify
Commands II, and in other chapters.

Object Properties Toolbar

The five drop-down lists in the Ribbon and the Object Properties toolbar (when not “dropped down”)
generally show the current layer, color, linetype, lineweight, and plot style. However, if an object or set
of objects is selected, the information in these lists changes to display the current objects’ settings. You
can change the selected objects’ settings by “dropping down” any of the lists and making another selec-
tion.

First, select (highlight) an object when no commands FIGURE 11-30
are in use. Use the pickbox (that appears on the A
crosshairs), window or crossing window to select the
desired object or set of objects. The entries in the five
lists (Layer Control, Color Control, Linetype Control,
Lineweight Control, and Plot Style Control) then
change to display the settings for the selected object or
objects. If several objects are selected that have differ-
ent properties, the boxes display no information (go
“blank”). Next, use any of the drop-down lists to make
another selection (Fig. 11-30). The highlighted object’s
properties are changed to those selected in the lists.
Press the Escape key to complete the process.

Remember that in most cases color, linetype, and
lineweight settings are assigned ByLayer. In this type
of drawing scheme, to change the linetype or color
properties of an object, you would change the object’s layer (see Fig. 11-30). If you are using this type of
drawing scheme, refrain from using the Color Control, Linetype Control, and Lineweight Control drop-
down lists for changing properties.

Properlies

Command

(Type) Ribbon

PR (Edit Mode)
Modify or Properties View
Properties Properties CH or Ctrl+1 Palettes

The Properties palette (Fig. 11-31) gives you complete access to one or more objects’ properties. The con-
tents of the palette change based on what type and how many objects are selected.
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You can use the palette two ways: you can invoke the palette, then FIGURE 11-31
select (highlight) one or more objects, or you can select objects first and x
then invoke the palette. Once opened, this palette remains on the o | Arc £ | W|
screen until dismissed by clicking the “X” in the upper corner. You can B =
even toggle the palette on and off with Ctrl+1 (to appear and disap- [Color | M Bylayer
pear). When multiple objects are selected, a drop-down list in the top of PULLEY-HID ~
the palette appears. Select the object(s) whose properties you want to Linetype o
change. | Linetype s... BASE
Plot style  BASE-HID
Lineweight COMSTRUCT
To change an object’s layer, linetype, lineweight, or color properties, "Hyperlink | FASTENERS
highlight the desired objects in the drawing and select the properties Thickness PULLEY
you want to change from the right side of the palette. In the General list, 3D HAFT
the layer, linetype, lineweight, and color properties are located in the Material _|wyeayer
top half of the list. Geometry =

Start X 53703
Start ¥ 6.9515
Start Z 0.0000
Center ¥ |6.7122
CenterY |7.2649
Center Z  |0.0000

If you use the ByLayer strategy of linetype, lineweight, and color proper-
ties assignment, you can change an object’s linetype, lineweight, and
color simply by changing its layer (see Fig. 11-31). This method is rec-
ommended for most applications.

[iE Properties

Matchprop
Modify
| Match Home
= Properties Matchprop MA Clipboard

Matchprop is used to “paint” the properties of one object to another. The process is simple. After invok-
ing the command, select the object that has the desired properties (source object), then select the object
you want to “paint” the properties to (destination object). The command prompt is as follows.

Command: matchprop
Select source object: PICK
Current active settings: Color Layer Ltype Ltscale Lineweight Thickness
PlotStyle Dim Text Hatch Polyline Viewport Table Material Shadow display Multileader
Select destination object(s) or [Settings]: PICK
Select destination object(s) or [Settings]: Enter

Command:
FIGURE 11-32

Only one “source object” can be selected, but its proper-

ties can be painted to several “destination objects.” The 2 E:f::i::mgs

“destination object(s)” assume all of the properties of the N e

“source object” (listed as “Current active settings”). 7 Layer PLLLEY.HID Eomoel
| Linetypa Eylayer bep

Use the Settings option to control which of several possi- J neige Seale 1000

ble properties and other settings are “painted” to the des- S

tination objects. At the “Select destination object(s) or

[Settings]:” prompt, type S to display the Property Settings —

dialog box (Fig. 11-32). In the dialog box, designate which i 7l Ten Srsen

of the Basic Properties or Special Properties are to be painted 7 potyrs 71 venpar 7Ta:

to the “destination objects.” The following Basic Properties 7 Mt 7)Shadgw display 7] Mutoader

correspond to properties discussed in this chapter.

TIP
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.
Color Paints the object-specific or ByLayer color.
Layer Moves selected objects to Source Object layer.
Linetype Paints the object-specific or ByLayer linetype.
Lineweight Paints the object-specific or ByLayer lineweight.
Linetype Scale Changes the individual object’s linetype scale, not global (LTSCALE).

The Special Properties of the Property Settings dialog box are discussed in Chapter 16, Modify Commands
II. Also see Chapter 16 for a full explanation of the Properties palette (Properties).

LAYER TOOLS

Several very productive and popular layer-related FIGURE 11-33
commands were accessible in previous AutoCAD ;
releases only if you installed the Express Tools. This

3, Ca | ¥ 6

. . W2 Layen. !
set of useful commands has been included in the a o ; _
) E £ Layer States Manager.. | -| 5
AutoCAD core product and can be found in the Layer = e v [ 25 Meke Object's Layer Current o
Tools cascading menu (Fig. 11-33). @ cobor. T LayerPrevious
Linetype... £y Layer Walk..
. Eineweight‘.. £ Layer Match [‘}
2a||[Faalelety £, Changeto Cument Layer
&l Text Style... g Copy Dbjects to New Layer
\# Dimension Style... e
& Teblestyle.. & Lsolate Layer te Current Viewpart
5 Muttieader Style £ Layer Unisolate
7 Pointsue.. 7, Layer DI
'\"h. Multiline Style... é’,_ Turn All Layers On
o [ Z, Layer Freeze
& Thickness £5 Thaw Al Layers
Drawing Limits “p Layer Lock
& Rename.. 7, Layer Unlock
2 Layer Meige
% Layer Delete
Laymch

Format
g Layer Tools > Home
'ﬁ} Layer Match Laymch e Layers

Laymch allows you to change the layer of selected objects to the layer of the selected destination object.
This command performs the same function as the Matchprop command (see Chapter 12), but only with
respect to layers (Matchprop can change other properties such as color, linetype, or linetype scale).

Using Laymch produces the following prompt:

Command: laymch

Select objects to be changed:

Select objects: PICK

Select objects: PICK

Select objects: Enter

2 found.

Select object on destination layer or [Name]: PICK
2 objects changed to layer 0.

Command:
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You can use the Name option to select the desired layer to FIGURE 11-34
change the objects to. The Change to Layer dialog box .
appears (Fig. 11-34). Simply select the destination layer for ENTIDET -
the selected ObjeCtS. Destination layer:

: |

BASE

BASE-HID

CONSTRUCT

PULLEY

PULLEY-HID

SHAFT

OK | [ Cancel | [ Help |

Laycur Command

(Type) Ribbon

Format
g Layer Tools > Home
Qﬁﬁ Change to Current Layer Laycur Layers

Laycur changes the layer of selected objects to the current layer. The following prompt is issued:

Command: laycur

Select objects to be changed to the current layer:
Select objects: PICK

Select objects: PICK

Select objects: Enter

2 found.

2 objects changed to layer TEXT (the current layer).
Command:

Layiso

Format

g Layer Tools > Home
v Layer Isolate Layiso Layers

Layiso allows you to see, or “isolate,” specific layers. This command is very useful if you want to work
with only one layer or a small set of layers in a drawing with many layers. All other layers that are not
isolated can be either locked and faded to appear less visible or turned off so they are not visible at all.
Select object(s) on the layer(s) to be isolated. The object’s layer (or the last selected object’s layer)
becomes the current layer.

Command: layiso

Current setting: Hide layers, Viewports=0Off

Select objects on the layer(s) to be isolated or [Settings]: PICK
Select objects on the layer(s) to be isolated or [Settings]: Enter
Layer A-FURN-P-PHWL-46 has been isolated.

Command:

If Settings is selected, the options for visibility and viewports can be specified. The setting you choose
persists from session to session.
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Enter setting for layers not isolated [Off/Lock and fade] <Lock and fade>:

Lock and fade

Using this option, layers that are not isolated are faded to make the isolated layer(s) more visible. Non-
isolated layers are also locked to prevent accidental modification to objects on those layers. You specify a
fade percentage from 0 to 90, where 90 represents almost total invisibility.

Enter fade value (0-90) <50>:

FIGURE 11-35

A ey s e P AP e i T T T T T e T
AT

anEsi

For example, Figure 11-35 illustrates application of the Lock and fade option. On the left, no layers are iso-
lated so all layers appear in the same intensity. However, the right figure displays the same drawing
using the Lock and fade option where the isolated layers appear at full intensity and non-isolated layers
are locked and faded.

If you use the 2D Drafting and Annotation workspace, you can FIGURE 11-36
expand the Layers panel on the Ribbon to reveal access to the

A utoCAD 2010

Layiso and Layuniso commands as well as a Locked layer fading -
slider (Fig. 11-35). The slider determines the fade value and

displays in the drawing real-time. - %' 28 %% A

* || Unsaved Layer State hd Multil
Off - ¢ 5 Il PULLEY-HID - #;Lne
Rather than locking and fading non-isolated layers, you can '
use the Off option to turn off the layer visibility totally for non- = % | a|a £ 2 S N
isolated layers. You can then determine if you want to turn off _ Locked layer faoky 50 B
all non-isolated layers or only those in the current viewport. mn Layers

In paper space viewport use [Vpfreeze/Off] <Off>:

Vpfreeze

If you are using Layiso in paper space, Vpfreeze isolates layers only in the current viewport. Objects on
the isolated layer(s) are displayed and all other layers in the current viewport are frozen. Other view-
ports in the drawing are unchanged.

Off
This option isolates layers in all viewports—model space and paper space. Objects on the isolated layer
are displayed and all other layers are turned off in viewports and in model space.
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Layuniso Command
(Type) Ribbon
Format
g Layer Tools >
a Layer Home
Unisolate Layuniso Layers

Layuniso simply thaws all layers that were previously frozen with Layiso. All layers are restored to the
state they were in just before you used Layiso. If Layiso was not used, Layuniso does not restore any
layers.

Command: layuniso
Layers isolated by LAYISO command have been restored.

Copytolayer
Format
/L:z:_ Layer Tools >
@/' Copy Objects to Home
New Layer Copytolayer... Layers

When you need two different layers that contain similar (or duplicate) objects, such as “Existing Doors”
and “Demo Doors,” you can use this express feature to select existing object(s), then choose the destina-
tion layer for copied objects from a dialog box. The destination layer must exist prior to launching this
command.

Command: copytolayer

Select objects to copy: PICK

Select objects to copy: Enter

Select object on destination layer or [Name] <Name>: n

1 object(s) copied and placed on layer “CHAIRS”.

Specify base point or [Displacement/eXit] <eXit>: PICK

Specify second point of displacement or <use first point as displacement>: PICK

Command:

When asked for the “destination layer,” you can PICK
an object on the desired layer or use the Name option

to select the desired layer to copy the objects to. The B Copy To Layer )
Name option produces the Copy to Layer dialog box Destination layer:
(Fig. 11-37) where you select the destination layer for [Doors| |
i i CAl B

the copied objects. A
Also note that you can select a new location for the Equpmert s

. . “” . ” FAC
copied ob]e.cts whe.n prompted for a “base point” and v )
“second point of displacement.” In some cases, such Hatch E
as copying objects from an “Existing Doors” layer to a teror el
“Demo 'Doors” layer, you can press Enter to copy the e i
new objects to the same coordinates as the existing
objects. [ oKk | [ Caneel | [ Help |

FIGURE 11-37
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L
Laywalk
Format
g" Layer Tools >
L Layer Walk

Laywalk

Command Alias
Menus (Type) (Type)

Short-
cut Ribbon

Home
Layers

The main feature of this utility enables you to view the objects on any layer(s) in a drawing even if the
layers are Off or Frozen. Laywalk enables you to view objects on any specific layer or any set of layers,
one layer at a time if desired. Laywalk is best utilized to examine the layer contents of unfamiliar draw-
ings, such as those created by an outside source. Although Laywalk dynamically changes the Freeze/Thaw
or Off/On state of any layers you select to view, you can choose not to keep the changes made using
Laywalk and restore the original layer visibility settings when you exit this utility. The LayerWalk dialog
box provides several options and a shortcut menu with additional features to manipulate the visibility of
layers. You also have access to the Layer Manager utility from the shortcut menu, enabling you to manip-

ulate and save layer states.

NOTE: Since Laywalk shows the contents of each layer, you may want to use Zoom Extents just prior to
launching Laywalk with an unfamiliar drawing.

Invoking the Laywalk command by
any method produces the LayerWalk
dialog box. When the LayerWalk
dialog box first appears, layers that are
visible in the drawing are highlighted
in the list. For example in Figure
11-38, the LayerWalk dialog box list
indicates (highlights) the names of all
visible layers in the drawing, but the
A-FURN-* layers are not visible in the
drawing and are not highlighted in
the list.

NOTE: The LayerWalk dialog box is
sizable, so enlarge the dialog box if
needed to see more of the layer names
in the list.

You can also easily view objects on
each layer individually, one layer at a
time. To view objects on a particular
layer, select any layer name from the
list. For example, Figure 11-39 displays
only the geometry drawn on the Xref
layer “8t floor plan | A-WALL-INT.”

To “walk” through the layers, highlight
the first layer name from the list, then
use the down arrow key on your key-
board to go through the list and
display the geometry on each layer in
the drawing, one layer at a time.

FIGURE 11-38

B Layeralk - Loyers T4 [ ===

L

B (¢ Ranemen [ 6 | (D] |
"
FIGURE 11-39
[ &) Loyerwe - Layers: 73 ===
5 e

A fnarpianit-STAIR-AAL
8h fo0rpiant# STAIR-T
ol TUD
ART

h doorplan(TITLE_HEAD -
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Leach: AutoCAD® 2010
Instructor

Text © The McGraw-Hill

Companies, 2010

11. Layers and Object
Properties

You can also select more than one layer by holding down the left button and dragging your cursor across
the layers to view (or use Ctrl to select single layers or Shift to select a range).

FIGURE 11-40

Layer name edit box and
Filter check box

Layers and Object Properties 251
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. B Laypertialk - Layers: 14 of 74 |
As an alternative, you can G =r

enter individual layer
names in the edit box at the
top of the LayerWalk dialog
box to display that layer.

Beh Flocr plan[28-FURN-P-F HWNL-3E

AFUAN-TWESE
AFURN-PFILE
AFURN-PFREE
AFURN-PFREEZ
AFUANPFEDS
AFURN-PFHWLA6
AFURN-PPHWL462

AFUAN
AFUANPSEAT-T

Wildcards can be used.

For example entering
“A-FURN-*" in the edit box
would display those layers
in the drawing whose
names began with
“A-FURN-“ (Fig. 11-40).

A-FUAN-PAWKSFE E

Bluge [¥] Beetora on axt

Use a filter to reduce the number of layers appearing in the list and in the drawing. Create a filter by
entering layer names with a common prefix, then an asterisk, such as “A-FURN-*" (see Figure 11-40), or
enter layer names of an Xref drawing, such as “8th floor plan*.” This action creates a temporary filter for
the list. When the Filter box is checked, only those layers listed in the edit box appear in the list and in
the drawing. With a filter in effect, you can still select individual names from the list to view the geome-
try, etc. Uncheck the Filter box to make all layers in the drawing appear in the list. A filter remains in
effect until cleared by unchecking the box. Remember that filters are temporary (useful only during the
current LayerWalk session) unless saved. See “Shortcut Menu,” Save Filter, to save filters for use in subse-
quent LayerWalk sessions.

Select Objects button

This button (upper-left corner of the dialog box) enables you to select one or multiple objects in the
drawing, then returns to the LayerWalk dialog box with the objects’ layer(s) highlighted. This is an excel-
lent way to examine an unfamiliar drawing and find out which layers specific objects were drawn on,
especially when selected objects are on more than one layer.

Purge

Purge deletes layers from the drawing (even if Restore on Exit is checked). The Purge button is enabled
only if there are one or more unreferenced layers (layers containing no objects) in the drawing and those
layers are highlighted in the list. Use the Select Unreferenced option in the shortcut menu to locate and
highlight any unused layers, then the Purge button to delete those layer names from the drawing and
from the layer list.

Restore on Exit check box

Restore on Exit means to disregard any changes made to the layer status using LayerWalk and restore the
drawing to the visibility state before using LayerWalk. Use this option if you want to examine the geome-
try on specific layers of a drawing but then return to work on the drawing without saving any of those
layer visibility changes. In other words, if Restore on Exit is checked when you Close the LayerWalk dialog
box, AutoCAD returns to the layers displayed prior to using LayerWalk. If you want to keep the layer
display attained using LayerWalk, but return to work on the drawing, make sure Restore on Exit is not
checked before you close the dialog box.

v

v
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Shortcut menu
Right-click in the LayerWalk dialog to display the shortcut menu
(Fig. 11-41).

Hold Selection, Release Selection, Release All

If you want to turn on the display of a set of layers, then select other
layers from the list to examine the geometry in the drawing, use
Hold Selection. For example, in an architectural setting you could
highlight the floorplan layer names, use Hold Selection to keep those
layers visible, then select other layer names to display that geometry
within the context of the floorplan. When you “hold” a list of layers,
highlighting is removed from the names, so “held” selections appear
in the list with an asterisk before the name. You can “hold” multiple
selections. Use Release Selection to remove one selection from “hold”
status and use Release All to remove multiple layer selections.

Select All, Clear All

Use Select All to select all names in the list or Clear All to clear the
list. Use LayerWalk’s Select All feature to quickly turn on all layers in
a drawing, even if the layers selected are Frozen!

Invert Selection

FIGURE 11-41

[ LayerWialk - Layers: 74

9]
Bt floor planlWALLTYPE3
&th floor planlWWALLTYPES
8h floor planlWALLTYPES
Oth floor plan[WALLTYPES

AFURN-PFREE
A-FURN-P-FREEZ
AFLURN-P-FEDS
AFURN-P-FHWL-86
AFURN-P-PHWL-£62
A-FURN-P-SEAT
AFURN-P-SEAT-T

Hold Selection
Releass Selection

Releasz All

COMPUTERFZ

COPIER-¥RM Select All

E-UTECIRC-HEWW k

E-TEXT Clear All

LOGD

N.TEXTE0LD Trwert Selection

FRINTERHF Select Unreferenced

TELEFHONE-5T12

}HE:E‘%':E Save Layer State...

TnETEd Tnspect

Purge ¥ Beste Copy as Filter
S— Save Current Filter
Delete Current Filter

The Invert Selection option highlights (and displays in the drawing) all layers from the list previously not
highlighted and clears (and does not display in the drawing) those names previously shown.

Select Unreferenced

The Select Unreferenced feature highlights any unreferenced layers in the drawing (layers that contain no
geometry). Using Select Unreferenced is a quick way to locate unused layers so you can then use the Purge

button to remove those layer names from the drawing.

Save Layer State

The Save Layer State feature enables you to give a name to the
highlighted layer group for future use (Fig. 11-42). A Layer

State is a particular layer visibility setting saved with a name.
For example, if you use LayerWalk to specify a set of layers for
viewing, but expect to view this specific layer set again some-
time in the future, Save the layer state. In this way you can
Restore the layer state by name in the future rather than
having to select that specific set of layers one by one in the
LayerWalk dialog box. Named layer states are available in the

Layer States Manager. See previous discussion, “Layerstate,” for
more information.

Inspect

Select Inspect to open the Inspect dialog box (Fig. 11-43). This
utility displays the number of layers in the drawing, the number
of layers selected (if any), and the number of objects on the
selected layers.

Copy Filter, Save Current Filter, Delete Current Filter

Use the Copy Filter, Save Current Filter, Delete Current Filter func-
tions to capture and discard layer filter names. Remember that
filters are temporary (useful only during the current LayerWalk

FIGURE 11-42
[ [ Mew Layer Stat= t Save <]
New layer state name:
DOORS -
Descrition
FURNITURE (&-FURN-"} IN §TH FLOOR FLAN
[ ok || cance |[ se0 |
FIGURE 11-43
Inspect [&J

Layers in drawing. 74
Layers zelected: 13

1550

Entities on zelected layers:

-

session) unless saved (see previous discussion, “Layer name edit box and Filter checkbox”).
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To save a filter for use in subsequent LayerWalk sessions (after closing the LayerWalk dialog box), create a
filter by entering a layer name string in the edit box (see previous Fig. 11-40), then select Save Current
Filter from the shortcut menu. Or, use Copy Filter if a single layer name has been highlighted and you
want to save the name as a filter. The named filter then appears in the drop-down list whenever
LayerWalk is used again for the drawing. The filter is saved regardless of the setting for Restore on Exit.
The LayerWalk filters are not available as named layer filters from the Layer Properties Manager.

Layfrz

Command

(Type) Ribbon

Format
Layer Tools > Home
Layer Freeze Layfrz Layers

This utility Freezes the layer(s) of the selected object(s). More than one object (layer) can be selected for
Freezing with this command, but you select only one object at a time, then the prompt repeats. You
cannot Freeze the current layer. AutoCAD gives the following prompt:

Command: layfrz

Current settings: Viewports=Vpfreeze, Block nesting level=Block
Select an object on the layer to be frozen or [Settings/Undo]: PICK
Layer “CHAIRS” has been frozen.

Select an object on the layer to be frozen or [Settings/Undo]: PICK
Layer “E-F-DOOR” has been frozen.

Select an object on the layer to be frozen or [Settings/Undo]: Enter
Command:

You can use Undo to undo the last layer (object) selected. Type S for Settings to produce the following
prompt:

Enter setting type for [Viewports/Block selection]:

Viewports
Using this option you have the choice to freeze layers only for the current viewport (Viewports) or freeze
the layer globally for the drawing (Freeze).

Block selection

This option allows you to control which layers related to the block are frozen when you select a block:
None, Block, or Entity.

None
If a nested Block or an Xref is selected, freezes the parent layer containing that Block or Xref.

Block
If a selected object is nested in a Block, freezes only the layer of that Block. If a selected object is nested in
an Xref, freezes only the layer of the object.

Entity
Freezes the layers of selected individual objects within the Block or Xref even if they are nested.

Layers and Object Properties 253
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.
"ay thw Command
(Type)
Format
g; . Layer Tools > Home
WS Thaw All Layers Laythw Layers

Use this command to Thaw all layers in the drawing. Layers that are Frozen and Off are only Thawed by
this command so they still remain invisible until turned On:

Command: laythw
All layers have been thawed.

Command:
Layoff
Format
-EII'H, Layer Tools > Home
1) Layer Off Layoff . Layers

Layoff is used to turn Off the layer(s) of the selected object(s). Multiple objects can be selected (one at a
time) to turn off their layers. The Options are the same as those for Layfrz:

Command: layoff

Current settings: Viewports=Vpfreeze, Block nesting level=Block
Select an object on the layer to be turned off or [Settings/Undo]: PICK
Layer “E-F-DOOR” has been turned off.

Select an object on the layer to be turned off or [Settings/Undo]: Enter
Command:

You can use Undo to undo the last layer (object) selected. The Settings option produces the following
prompt:

Enter setting type for [Viewports/Block selection]:

Viewports
Using this option you have the choice to turn off the selected layers only for the current viewport
(Viewport) or turn off selected layers globally for the drawing (Off).

Block selection

This option allows you to control which layers related to the block are frozen when you select a block:
None, Block, or Entity. These options are identical to those described for Layfrz (see “Layfrz”).

Layon

Command

(Type) Ribbon

Format
g . Layer Tools > Home
1) Turn All Layers On Layon - - Layers

This command is a quick way to turn all layers on. Layers that are Frozen are not affected; only layers
that are Off can be turned On with this command:



Leach: AutoCAD® 2010 11. Layers and Object Text © The McGraw-Hill
Instructor Properties Companies, 2010

Command: 1ayon

Warning: layer 0 is frozen. Will not display until thawed.
All layers have been turned on.

Command:

Layick

Command

(Type) Ribbon

Format
L Layer Tools > Home
[El Layer Lock Laylck e Layers

Laylck locks the layers of selected objects. Simply select the layers to lock. Locked layers are then dis-
played as faded or dimmed. The amount of fading is determined by the fade value setting of the Layiso
command or the Locked layer fading slider setting in the Layers control panel of the dashboard. See
“Layiso” for information on setting the fade value or using the Locked layer fading slider in the Layers
control panel. There are no options for this command. If objects are selected that are part of an Xref or Block,
the layer that was current when the Xref or Block was Attached or Inserted is locked.

Command: laylck
Select an object on the layer to be locked: PICK
Layer TEXT has been locked.

Layulk

Command

Menus (Type) Ribbon

Format
v Layer Tools > Home
IEI Layer Unlock Layulk Layers

Layulk has the opposite function of Laylck; that is, it unlocks the layers of selected objects. The faded
appearance of the locked layers is removed so visibility of the objects returns to full intensity. If the
selected objects are part of an Xref or Block, the layer that was current when the Xref or Block was Attached
or Inserted is unlocked. There are no options for this command.

Command: layulk
Select an object on the layer to be unlocked: PICK
Layer TEXT has been unlocked.

Command:
Layvpi
Format
Layer Tools >
LA Isolate Layer to Home
Current Viewport Layvpi Layers
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This feature is intended to be used to freeze layers within viewports. Layupi freezes specific layers in all
viewports except the current one. You identify the layer(s) you want to freeze by selecting any object on
the desired layer. Make sure you select the objects from within the layout in which you do not want the
layer(s) frozen.

L~
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Command: layvpi
Select an object on the layer to be Isolated in viewport or [Settings/Undo]: PICK
Layer A-FURN-P-SEAT has been frozen in all viewports but the current one.

When you select an object, its layer is immediately frozen in all other viewports. The prompt repeats so
you can continually select objects (on layers to freeze). If you type S for Settings, the following prompt
appears:

Select an option [Layouts/Block Selection]:

The Block Selection option here is the same as that found in Layfrz which allows you to determine the
level of freezing for nested Blocks or Xrefs (see previous discussion under “Layfrz”).

Normally using Layovpi affects viewports only in the current layout. If you want to have layers frozen for
all layouts, enter L for Layouts at the previous prompt to choose from the following;:

Isolate layers in all viewports except current for [All layouts/Current layout] <Current layout>:
The All layouts option specifies that the selected layer is frozen in all layouts. In other words, with this

option, selecting an object on a layer in a viewport not only freezes that layer for all other viewports in
that layout, but it also freezes the layer in all other viewports in all the layouts in that drawing.

Laymrg

Command

(Type)

Format
g Layer Tools > Home
v 4—-| Layer Merge Laymrg e e Layers
Laymrg combines selected layers with any other existing layer. Objects on the layers to merge are moved
to the target layer, then the merged layers are deleted. For example, merging layers CHAIRS and

FILE_CABINETS to layer FURNITURE would move the related objects to layer FURNITURE and delete
layers CHAIRS and FILE_CABINETS.

Command: 1aymrg

Select object on layer to merge or [Name]: PICK
Selected layers: CHAIRS.

Select object on layer to merge or [Name/Undo]: PICK
Selected layers: CHAIRS,FILE_CABINETS.

Select object on layer to merge or [Name/Undo]: Enter
Select object on target layer or [Name]: PICK

*hkkkkkkk WARNING *kkhkkhkkk

You are about to merge 2 layers into layer “FURNITURE”. FIGURE 11-44
Do you wish to continue? [Yes/No] <No>: y
Deleting layer “CHAIRS”. B Merge Loyer s
Deleting layer “FILE_CABINETS”. Larerslchene
2 layers deleted. ADOORTRINAD =
Command: o N
E-B-CORE =
E-B-ELEV
At the “Select object on layer to merge or [Name]:” prompt EbRAR
you can select an object from the drawing or you can enter N oL
for the Name option. This option produces the Merge Layers ECHEAD
dialog box in which you can select the desired layer by name EF-DOOR -
(Fig. 11-44). Once you select objects on the layer(s) to merge, (0K ) (Cawd | [ tido

you m