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Congratulations!

Whether you are a new or expert user with AutoCAD, you have truly made a worthwhile investment 
with the AutoCAD 2010 & AutoCAD LT 2010 Bible. This book will be a valuable addition to your library 
that you will use on a regular basis as a reference and guide to using AutoCAD. With each release of 
AutoCAD and its new feature set, the AutoCAD Bible is an excellent resource for learning and getting up 
to speed quickly on all things AutoCAD.

Everything from the basics of AutoCAD to 3D and programming is covered in this book. The informa-
tion is well organized, and a comprehensive index makes retrieving information that you need a cinch.

You’ll see real-world examples and AutoCAD drawings on the DVD that will quickly help you to under-
stand and learn new concepts through the exercises. Even more helpful is the fact that the drawings are 
available in both a before and after format, allowing you to use the after format as a reference.

Ellen has been writing books about AutoCAD for so long that she is practically a household name here 
at Autodesk and in the AutoCAD world. She is an active participant in our beta program and helps 
shape the direction of future releases of AutoCAD. You are truly learning from one of the finest and most 
experienced professionals in this field.

Although the in-depth coverage of this book may seem overwhelming, do not feel discouraged by the 
book’s thickness. Pick out the tools that you want to learn about and then proceed from there. If you are 
interested in learning new features, pick a different topic each week to learn about it.

Thank you, Ellen, for creating another great edition of the AutoCAD Bible. I know our customers will 
benefit from reading it as I have.

Kathy O’Connell
AutoCAD Product Manager

Autodesk, Inc.
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Welcome to the AutoCAD 2010 & AutoCAD LT 2010 Bible. Whether you use AutoCAD or 
AutoCAD LT, you’ll find complete explanations of all the powerful features that you need to 
know about to design and draw anything. This book is designed to be your comprehensive 

guide to both the AutoCAD and AutoCAD LT programs.

This book covers every significant AutoCAD and AutoCAD LT feature. If you’re a beginning user, you’ll 
find everything you need to start out; if you’re already using AutoCAD or AutoCAD LT regularly, the 
book covers advanced material as well. Although you can use this book as a tutorial if you’re just start-
ing out or learning a new set of features, it also provides a solid reference base to come back to again and 
again. The short tutorials on almost every topic will quickly have you creating professional-level draw-
ings. The DVD is chock-full of drawings, a trial version of AutoCAD 2010, and add-in programs (which 
are for AutoCAD only). This book is all that you need to make full use of either program.

For AutoCAD 2010, the emphasis is on a wide range of new features, including parametric constraints 
and 3D mesh modeling.

Is This Book for You?
The AutoCAD 2010 & AutoCAD LT 2010 Bible covers all of the essential features of AutoCAD and 
AutoCAD LT and includes clear, real-life examples and tutorials that you can adapt to your needs.

Although I fully cover the basics, I have also included material on the many advanced features, such as 
AutoLISP, 3D modeling, rendering, and customization. (Most of the advanced features apply to AutoCAD 
only.) The following categories should help you decide whether this book is for you.

If you are a new AutoCAD or AutoCAD LT user
If you are new to AutoCAD or AutoCAD LT, the AutoCAD 2010 & AutoCAD LT 2010 Bible guides you 
through all that you need to know to start drawing effectively, whatever your field. Just start at the 
beginning.

If you are upgrading to AutoCAD 2010 or AutoCAD LT 2010
This book highlights all of the new features and helps you to make the upgrade transition as seamless as 
possible. Look for the New Feature icons.

If you are switching from another CAD program
You already know what CAD is all about. This book clearly explains the AutoCAD and AutoCAD LT 
way of drawing the models that you have already been drawing. In addition, you’ll find a great deal of 
essential information about transferring files and data from other formats.
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Introduction

How This Book Is Organized
This book is divided into eight parts.

Part I: AutoCAD and AutoCAD LT Basics
Part I provides the background information that you need to start drawing. It starts with a “quick tour” that 
has you drawing right away, and then covers how to start a drawing, use commands, specify coordinates, 
and set up a drawing.

Part II: Drawing in Two Dimensions
Part II covers all of the commands and procedures for drawing and editing in two dimensions. In addition, 
I discuss how to control the drawing process with layers, zooming, and panning. Also included in this part 
is information about dimensioning, plotting, and printing.

Part III: Working with Data
Part III covers many ways to organize and share data, including blocks, attributes, external references, and 
external databases.

Part IV: Drawing in Three Dimensions
Part IV explains everything that you need to know to draw in three dimensions. It also discusses how to 
present 3D drawings using shading and rendering techniques.

Part V: Organizing and Managing Drawings
Part V helps you to incorporate AutoCAD and AutoCAD LT into your work world by explaining how to set 
standards, manage drawings, and work with other applications. It concludes with a chapter on creating 
electronic output.

Part VI: Customizing AutoCAD and AutoCAD LT
Part VI introduces the tools that you need to customize commands, toolbars, linetypes, hatch patterns, 
shapes, fonts, and the ribbon. You’ll also find a chapter on creating macros with script files as well as the 
Action Recorder.

Part VII: Programming AutoCAD
Part VII introduces you to programming AutoCAD. It includes three chapters on AutoLISP and Visual LISP, 
and one chapter on Visual Basic for Applications. This part applies to AutoCAD only.

Part VIII: Appendixes
Part VIII provides additional information for AutoCAD and AutoCAD LT users. Appendix A gives instruc-
tions for installing and configuring AutoCAD and AutoCAD LT. Appendix B covers additional resources for 
AutoCAD and AutoCAD LT users. Appendix C explains what you’ll find on the DVD.

The DVD contains a complete copy of this book in nonprintable PDF format.
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How to Use This Book
You can use this book in two ways: as a tutorial and learning tool, or as a reference.

As a tutorial
The overall organization of the book goes from simple to complex, and each chapter has several step-by-
step exercises. This enables you to use the book as a tutorial, from beginning to end. You can always go 
back and redo any exercise when you need to refresh your memory on a particular feature.

For newcomers to AutoCAD or AutoCAD LT, Parts I (AutoCAD and AutoCAD LT Basics) and II (Drawing 
in Two Dimensions) are essential. After that, you can refer to chapters that interest you. Parts III (Working 
with Data) and V (Organizing and Managing Drawings) are also useful for beginners. Intermediate users 
will probably be familiar with most of the material in Part I and will be more likely to skip around, looking 
for the specific topics that they need. However, don’t forget that many new features are introduced in Part I. 
Enough material appears in this book to bring intermediate users up to a fairly advanced level.

I have designed this book to be comprehensive and to include every significant feature of AutoCAD and 
AutoCAD LT. Therefore, do not be concerned if some of the material seems too advanced. It will be there 
when you are ready for it.

As a reference
The AutoCAD 2010 & AutoCAD LT 2010 Bible is organized as a reference that you can refer to whenever 
you are stuck, or when you try to do something for the first time. Each chapter covers a topic completely, 
making it easy to find what you’re looking for. Each Steps exercise (with a few exceptions) can be done on 
its own without doing the other exercises in the chapter. You can easily look up a topic and complete a 
related exercise without having to go through the entire chapter. A complete index at the back of the book 
can also help you to find features and topics.

Doing the Exercises
AutoCAD is a very customizable program. To a lesser extent, AutoCAD LT can also be customized in many 
ways. This book assumes that you are working with the default setup. However, a number of changes may 
have been made to your system that could result in the user interface and drawings appearing or even func-
tioning differently from those shown in this book. If you installed AutoCAD or AutoCAD LT yourself and 
made some adjustments, you know what changes you have made. However, if you are using a computer 
that was set up by someone else, it may help to talk to that person first, to see what changes they made.

In addition, as you work through some of the exercises in this book, you will make certain changes in the 
program’s setup. Most of these are minor changes that any user would make while drawing. For safety, 
Cautions and Tips accompany all changes that could have serious consequences, such as customizing the 
menu. For example, when customizing the menu, you will be instructed to copy the menu file under a new 
name, and you will then work with the new menu file, not the original one. Nevertheless, if you are work-
ing on a network or sharing your computer with someone else, it is important to consult with others who 
may be affected by the changes that you make.
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If you do the exercises, I recommend that you do them from the beginning. Important instructions are 
given during earlier exercises that may affect your system later. For example, one of the first exercises is to 
create a new folder to hold your drawings from the exercises. This folder keeps your exercise drawings sep-
arate from other drawings that have been created in your office. However, each exercise stands on its own 
so that you can go back and do only the exercise that you need.

CROSS-REFCROSS-REF You can create your own configuration to help ensure that some changes that you make 
will not affect others. Instructions for doing this appear in Appendix A under the heading 

“Creating Multiple Configurations.”

The exercises in the AutoCAD 2010 & AutoCAD LT 2010 Bible have been carefully checked by a technical 
editor to ensure accuracy. However, we cannot anticipate all situations, due to either varying hardware and 
software configurations or customization. If you have a problem with an exercise, contact me at the e-mail 
address listed at the end of this Introduction so that I can correct the problem in the book’s next edition. I 
will also try to give you the information that you need to complete the exercise.

Conventions Used in This Book
Given all the ways in which you can execute a command in AutoCAD and AutoCAD LT, you’ll find it useful 
to read this section, which describes this book’s typographical conventions. You will find this section help-
ful for doing the step-by-step exercises as well.

Using commands
AutoCAD and AutoCAD LT offer workspaces (covered fully in Appendix A) that provide very different ways 
of executing commands. The default workspace, 2D Drafting & Annotation, uses the ribbon and 
Application menu, whereas the Classic workspace uses more traditional menus and toolbars. I use this 
default workspace (or the 3D Modeling workspace for 3D drawing in AutoCAD) throughout the book. All 
workspaces offer a command line, where you can execute a command by entering its name.

When I explain how to execute a command, I give the instructions for doing so on the ribbon. In addition, 
I almost always provide the name of the command so that you can enter it on the command line.

The new ribbon created a quandary for me, because I know that some people, especially those upgrading 
from earlier releases, will not use it; instead, they will prefer to use the Classic workspace with its familiar 
menus and toolbars. However, I felt that explaining how to execute each command in three ways (the 
ribbon, the menu/toolbar, and on the command line) would be awkward, perhaps confusing, and space-
consuming. What should you do if you are using this book with the Classic workspace?

In many cases, especially if you’re upgrading, you’ll already know where to find familiar commands. For 
new commands, it’s easy to find their location in the Classic workspace by going to the Help system. Follow 
these steps:

 1. Press F1 to open the Help window.

 2. Click the Contents tab on the left.
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 3. Expand the Command Reference and then the Commands item.

 4. Expand the listing of the command’s first letter and click the command.

 5. Look at the top of the right-hand pane, where you’ll find instructions for all the available methods 
of executing the command.

When referring to the ribbon, I might say, “Choose Home tab ➪ Draw panel ➪ Line,” which means to click 
the Home tab if it’s not already displayed, look for the Draw control panel, and click the Line button in that 
panel. If you’re not sure which button to click, hover the mouse cursor over a button to see its tooltip, 
which provides more information. You can expand many control panels by clicking their title at the bottom 
of the ribbon; if a command is on the expanded section, I indicate that in the instruction.

A few of the ribbon panels have drop-down lists (or flyouts), which are equivalent to sub-menus. Therefore, 
to indicate which button to choose, I may need to tell you to choose View tab ➪ Navigation panel ➪ Zoom 
drop-down list ➪ Zoom Extents. Although I haven’t found a good alternative, this is not completely satisfac-
tory for two reasons. First, it’s a mouthful! Second, the flyout names do not appear, making it hard to know 
which is the Zoom drop-down list. However, in most cases, the button icon will make it obvious which 
drop-down list I’m talking about.

To indicate that you should choose a command from the Application menu, for example, I say, “Choose 
Application Button ➪ Save,” which means that you should click the Application Button at the upper-left 
corner of the application window (which opens the Application menu), and then click the Save item.

Every command also has a command name that you can type on the command line, which appears at the 
bottom of your screen. Command names are shown in capital letters, as in CIRCLE. AutoLISP functions 
(which apply to AutoCAD only) are shown in small capital letters, as in COMMAND.

Figures
In order to create clear, legible figures, I have used the default off-white background in AutoCAD and 
AutoCAD LT. However, many people use a black drawing area. In Appendix A, I explain how to change 
this color. As you read through the book, you should be aware that you may see on your screen a negative 
image of what I show in the figures — a dark background and light-colored objects. Once you get used to 
this difference, you’ll easily recognize what you see in the figures.

In AutoCAD, the 3D environment further changes what you see on your screen. The default 3D back-
ground is gray. Again, I have sometimes changed the background color to white for the purpose of creating 
a clear figure.

Prompts, your input, and instructions
In the step-by-step exercises, most instructions are presented in the same font and style that you are reading 
now. However, when I reproduce the command line, the prompts appear in a nonproportional font. Other 
instructions (such as “Type the first coordinate”) are shown in italic. In any context, input that you need to 
type appears in bold.

The Dynamic Input feature shows prompts near your cursor, but additional options only appear if you click 
the down arrow on your keyboard. To make clear all of the available options, I use the command line for-
mat of prompts.
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Here’s a sample step-by-step section. In this exercise, you click the proper ribbon button (which is shown 
in the margin), type the number shown in bold, press Enter where indicated by the bent arrow (↵) symbol, 
and follow the instructions that appear in italic.

 8. To create a second rectangle inside the first one, choose the Home tab ➪ Modify panel ➪ Offset. (I 
cover this and other editing commands in Chapters 9 and 10.) Follow these prompts:

Specify offset distance or [Through/Erase/Layer] <Through>: 4 ↵
Select object to offset or [Exit/Undo] <Exit>: Click the rectangle to 

select it.
Specify point on side to offset or Exit/Multiple/Undo] <Exit>: Click 

anywhere inside the rectangle.
Select object to offset or [Exit/Undo] <Exit>: ↵

Often I refer to specific elements in a drawing. References to these elements appear in the text as numbers 
in circles, such as 1, 2, 3, and so on. You’ll find the corresponding number in the figure to which the 
text refers.

Mouse and keyboard terms
You can draw using a mouse or a puck. The mouse is familiar to all users. A puck (or sometimes a stylus) is 
used with a digitizing tablet. Because most users do not have a digitizing tablet, I do not directly refer to it 
in this book. If you have one, follow the instructions for using the mouse in the same way, but using your 
puck.

A mouse can have two or more buttons. Many users like using a mouse with at least three buttons because 
you can customize the buttons to suit your needs. However, because many mice have only two buttons, I 
assume only two. The left mouse button is used to choose commands and toolbar buttons, and to pick 
points in your drawing. For this reason, it is sometimes called the pick button. The right button usually 
opens a shortcut menu.

The time-sensitive right-clicking feature enables you to use the right button either to open a shortcut menu 
or as the equivalent of pressing Enter. Because this feature is not on by default, I do not assume that you 
have turned it on. I use the term right-click when you need to access a shortcut menu. If you have time-
sensitive right-clicking turned on, you need to hold down the right mouse button more than 250 millisec-
onds (by default) to display the shortcut menu. See Chapter 3 and Appendix A for more details.

If I say one of the following

n Choose Application Button ➪ Options

n Choose Home tab ➪ Draw control panel ➪ Line

n Select the circle in your drawing

it means that you need to use the left button of your mouse.

When I say to press Enter, it means that you need to press the key that is marked Enter, Return, or ↵ on 
your keyboard. Often I use the bent arrow symbol (↵) that you see on your Enter key to indicate that you 
should press Enter.

I also use the mouse terms listed in the following table.
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Mouse Terms
Term Description

Cursor The shape on your screen that shows you where the mouse is pointed. It can take a number of 
shapes, such as crosshairs, pickbox, or arrow. It is also known as the mouse pointer.

Pickbox A type of cursor consisting of a small box, used to select drawing objects.

Crosshairs A type of cursor consisting of intersecting lines, sometimes with a pickbox at their center.

Pick Point to a drawing object and click the left mouse button.

Click Press the left mouse button once and release it.

Double-click Press the left mouse button twice in rapid succession.

Click and drag Click the left mouse button and hold it down while you move the mouse, dragging an object 
on your screen with it.

Choose Click a ribbon item, menu item, toolbar button, or dialog box item. You can sometimes choose 
an item using the keyboard, as well. I also use this word when you need to choose a command 
option, which you can do by choosing from a shortcut menu with a mouse, as well as by 
typing the option’s abbreviation on the keyboard.

Right-click Press the right mouse button once and release it. If you have turned on time-sensitive right-
clicking, hold the right mouse button at least 250 milliseconds (by default) before releasing it. 

Shift and click While holding down the Shift key, press the left mouse button once and release it.

Shift and right-click While holding down the Shift key, press the right mouse button once and release it.

Shift and mouse 
wheel

Press the Shift key and hold down the mouse wheel, using it like a button.

Select Highlight an object in a drawing by picking it or by using another object selection method, or 
highlight text in a dialog box or text document.

What the Icons Mean
AutoCAD 2010 & AutoCAD LT 2010 Bible is liberally sprinkled with icons — symbols in the left margin 
that call your attention to noteworthy points.

AUTOCAD ONLYAUTOCAD ONLY This icon means that the feature that I am discussing is not available in AutoCAD LT.

CAUTION CAUTION The Caution icon means that you should pay special attention to the information or 
instructions because a possibility exists that you could cause a problem otherwise.

CROSS-REFCROSS-REF Cross-References refer you to a related topic elsewhere in the book. Because you may not 
read this book straight through from cover to cover, you can use cross-references to 

quickly find just the information you need.

NEW FEATURENEW FEATURE The New Feature icon means that a feature is new to AutoCAD 2010 or AutoCAD LT 2010 or 
has been significantly changed.
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NOTENOTE A Note icon alerts you to some important point that requires special attention, or addi-
tional information that may be helpful.

ON the DVD-ROMON the DVD-ROM The On the DVD-ROM icon highlights references to related material on the DVD.

TIPTIP A Tip shows you a way to accomplish a task more efficiently or quickly. You’ll find plenty 
of practical advice here.

About the DVD
The DVD contains all of the drawings that you need to do the exercises in this book. These drawings are a 
great resource to help you learn using real-world drawings. In addition, the DVD includes the drawings that 
result after you finish an exercise or tutorial. In this way, you can check whether you have done an exercise 
correctly.

The DVD also contains many add-on programs that I hope you will find useful. I am especially pleased to 
include 30-day trial versions of AutoCAD 2010 and AutoCAD LT 2010 on the DVD, as well as this entire 
book in (nonprintable) PDF format. For more information, read Appendix C.

Other Information
This book assumes that you know the basics of Windows, although the instructions that you’ll read here are 
usually detailed enough to get you through any task.

AutoCAD 2010 & AutoCAD LT 2010 Bible covers AutoCAD 2010 and AutoCAD LT 2010. However, most 
of the information also applies to the 2009 release of both programs. I have used AutoCAD in Windows 
Vista, but almost everything also applies to Windows XP, although some of the screens will look different. If 
you are using AutoCAD LT 2010, again, some of the screens will look different. Where there is a significant 
difference between AutoCAD and AutoCAD LT, I explain the difference.

Contacting the Author
I would be happy to hear any comments that you have about this book. The best way to contact me is by 
e-mail at ellen@ellenfinkelstein.com. You can also use the United States Postal Service (a.k.a. 
snail mail) and write to me in care of Wiley. Please note that I can’t provide technical support for my 
readers. The publisher maintains a page on its site that includes the drawings used in the exercises (in 
case you lose your DVD) and any errata at www.wiley.com/go/autocad2010bible. I have my own 
Web site at www.ellenfinkelstein.com that contains information on my books, errata (at www.
ellenfinkelstein.com/autoCAD.html#errata), and AutoCAD, including many AutoCAD tips. 
I invite you to sign up there for my free AutoCAD Tips Newsletter, so that you can continue the learning 
process. Go to www.ellenfinkelstein.com/acad_submit.html.



AutoCAD and 
AutoCAD LT Basics

The six chapters in Part I provide all of the basics that you 
need to know to start drawing in AutoCAD or AutoCAD LT. 
These chapters are essential for the beginner, but even cur-

rent users can find some new tips and pointers, especially related to 
features that are new to AutoCAD 2010 and AutoCAD LT 2010. 
The Quick Start chapter is a beginner’s tutorial to get you up and 
running immediately. You’ll draw a window and have the opportu-
nity to use many of the 2D features of AutoCAD and AutoCAD LT. 
This tutorial will provide a firm basis for the knowledge in the rest 
of this book.

Chapter 1 introduces you to AutoCAD and AutoCAD LT and sur-
veys the main screen, including the ribbon, command line, and sta-
tus bar. You’ll learn how to launch the program, execute a 
command in a variety of ways, save a drawing, close a drawing, and 
exit the program. Chapter 2 explains how to create and open draw-
ings. Chapter 3 covers the many ways to use commands, while 
Chapter 4 discusses how to specify coordinates. Chapter 5 con-
cludes Part I with an explanation of how to set up a drawing.

If you feel that you know enough to skip to Part II, skim this part 
for New Feature icons to find out about the latest developments in 
AutoCAD and AutoCAD LT.

IN THIS PART
Quick Start
Drawing a Window

Chapter 1
Starting to Draw

Chapter 2
Opening a Drawing

Chapter 3
Using Commands

Chapter 4
Specifying Coordinates

Chapter 5
Setting Up a Drawing
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 25. Double-click the Project name text. A new Text Editor tab appears, along with a ruler, as 
shown in Figure QS.6.

 FIGURE QS.6

Editing text for a drawing.

 26. Select the text by dragging from the upper-left corner to the lower-right corner. Type the 
following:

  Double-hung window ↵
  2010 Coral Lane ↵
  Anytown, IA 12345

  Click the Close Text Editor button at the right end of the Text Editor tab to close the In-Place 
Text Editor.

27. To return to your previous view, choose View tab ➪ Navigate panel ➪ Zoom (drop-down 
list) ➪ Previous.

28. Click Save on the Quick Access toolbar to save your drawing.

29. You’re ready to print your drawing! Depending on your setup, either you can print directly to 
your printer, or if you have a plotter available, you can use that. (The layout is set up to fit on an 
81/2-x-11-inch or A-size sheet of paper.) Choose Plot on the Quick Access toolbar. The Plot dialog 
box opens. (I cover printing and plotting in Chapter 17. Appendix A explains how to configure a 
printer or plotter.)
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 30. In the Printer/Plotter section of the Plot dialog box, click the Name drop-down list and choose the 
printer or plotter that you want to use.

 31. Click the Preview button to open the preview window. You should see the window and its title-
block laid out, as shown in Figure QS.7.

 FIGURE QS.7

Viewing the window in Preview mode.

NOTENOTE  
If things don’t seem right, click the Close Preview Window button and review the previ-

ous steps to see if you can find the problem. Also, see the sidebar, “Help! My drawing 
doesn’t look like the figure.”

32. Make sure that your printer or plotter has an 81/2-x-11-inch or A-size sheet of paper, and click the 
Plot button on the Preview window’s toolbar. Congratulations! You’ve just created and printed 
your first drawing!

 33. Click the Close button at the upper-right corner of the AutoCAD application window to close 
both AutoCAD and the drawing. Click Yes to save your changes.

NOTENOTE  
It’s important to understand that this Quick Start tutorial uses techniques that are easiest 

to understand for beginners; as a result, the techniques were sometimes a little awkward. 
AutoCAD and AutoCAD LT have many capabilities that make drawing easier and faster. You learn all 
these features in this book.
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Summary
In this exercise, you practiced many of the skills that you need to use AutoCAD or AutoCAD LT effectively. 
Most of your work in AutoCAD or AutoCAD LT builds on these basic skills. The rest of the chapters in 
this book explain these procedures in more detail as well as many features not covered in this Quick Start 
exercise.

Help! My drawing doesn’t look like the figure

If your drawing doesn’t look like the image shown in Figure QS.7, there could be several reasons. To fix the 
problem, try one of the following solutions:

n You may have made a mistake when creating the drawing. If you think that’s the case, start over 
and follow the prompts again.

n You may have started AutoCAD or AutoCAD LT based on a template with different properties 
from the default. Be sure to use the template on the AutoCAD 2010 and AutoCAD LT 2010 Bible 
DVD, as explained in Step 2 of the preceding exercise. Then follow the prompts again.

n If your drawing still seems wrong, put the DVD that accompanies this book in your DVD drive. 
Choose Application Menu ➪ Open and use the Open dialog box to find abqs-01.dwg in the 
Results folder on the DVD. This drawing contains the end result of the exercise. You can try to 
find the difference between this drawing and yours. You can also copy abqs-01.dwg from the 
DVD to your hard drive and print or plot it.

One of the preceding options should solve your problem.
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IN THIS CHAPTER
Getting acquainted with 
AutoCAD and AutoCAD LT

Starting AutoCAD and 
AutoCAD LT

Creating a new drawing

Using the AutoCAD and 
AutoCAD LT interface

Saving your drawing

Closing a drawing and exiting 
AutoCAD and AutoCAD LT

In this chapter, I explain the essentials that you need to start drawings. After a 
little background, I discuss the basics of the screen that you see when you 
open AutoCAD or AutoCAD LT, and how to use it. If you’ve never used 

AutoCAD before, do the “Quick Start: Drawing a Window” chapter first.

AutoCAD and its younger brother, AutoCAD LT, are both created by Autodesk. 
Together they are the most widely used technical drawing programs anywhere. 
AutoCAD alone has more than 6,000,000 registered users. According to 
Autodesk, CAD stands for computer-aided design, but it can also stand for com-
puter-aided drafting or drawing.

The first version of AutoCAD, running under DOS, came out in 1982. AutoCAD 
was the first significant CAD program to run on a desktop computer. At the time, 
most other technical drawing programs ran on high-end workstations or even 
mainframes. AutoCAD LT was introduced in 1993, as a less expensive alternative 
to AutoCAD, for people who don’t need all of AutoCAD’s advanced features.

AutoCAD’s Advantages
AutoCAD’s success has been attributed to its famous open architecture — the flex-
ibility that the end user has to customize the program by using source code files 
in plain text (ASCII) format — and programming languages (such as AutoLISP, 
VB.NET and C#).

As a result, AutoCAD is an extremely flexible drafting program, applicable to all 
fields. AutoCAD’s support for languages other than English, including those 
using other alphabets, is unparalleled, making AutoCAD highly popular abroad. 
As a result, AutoCAD is used in all disciplines and in more than 150 countries.

Through a high level of technical innovation and expertise, Autodesk has created 
a program with advanced features and capabilities, including 3D surface and solid 
modeling and visualization, access to external databases, intelligent dimensioning, 
importing and exporting of other file formats, Internet support, and much more.

Starting to Draw
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The major disciplines that use AutoCAD are:

n Architectural, Engineering, and Construction (AEC)

n Mechanical

n Geographic Information Systems (GIS)

n Surveying and Civil Engineering

n Facilities Management

n Electrical/electronic

n Multimedia

However, AutoCAD has many other lesser-known uses, such as pattern making in the garment industry, 
sign making, and so on. In this book, I provide examples from several fields. The world of AutoCAD is very 
broad, and you can learn from seeing the many approaches that AutoCAD makes possible.

Comparing AutoCAD and AutoCAD LT
AutoCAD LT’s advantages are its lower cost and its compatibility with AutoCAD. The programming code 
that is used to create AutoCAD LT is a subset of the code used in AutoCAD. Here are the major differences 
between AutoCAD and AutoCAD LT:

n AutoCAD includes features that enable CAD managers to hold drawings to certain standards, 
such as for layer names and text styles. AutoCAD LT doesn’t contain these features.

n AutoCAD LT is not as customizable as AutoCAD, which is both programmable and fully customi-
zable. It also doesn’t include the Action Recorder.

n AutoCAD LT includes minimal options for 3D; AutoCAD includes a full-featured 3D capability.

n AutoCAD LT has fewer presentation features than AutoCAD, which includes gradient fills and 3D 
rendering.

n AutoCAD LT is deployable on a network but does not have AutoCAD’s network license manage-
ment feature that includes reporting and flexible licensing.

n AutoCAD LT does not offer the database connectivity feature, but you can use tables to connect to 
data in a Microsoft Office Excel file; AutoCAD offers the flexibility to connect to other types of 
databases, create labels from the data, and so on.

n AutoCAD LT does not include AutoCAD’s quick-dimensioning feature, which allows you to 
quickly insert a number of dimensions, one after the other.

n AutoCAD LT does not come with Express Tools, a set of additional routines that ship with 
AutoCAD.

n AutoCAD LT does not include parametric constraints, which allow you to constrain the relation-
ships among objects but you can use the parametric constraints that are in a drawing that was 
created with AutoCAD.

n AutoCAD LT does not include the sheet set feature, which was introduced in AutoCAD 2005.

AutoCAD and AutoCAD LT have a few other minor differences, as well. Some of these differences are only 
in the user interface, so you can accomplish the same task but the procedure is slightly different.
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Starting AutoCAD and AutoCAD LT
This section starts a quick tour of AutoCAD and AutoCAD LT. The first step is to start the program.

ON the DVD-ROMON the DVD-ROM The DVD contains a 30-day trial version of AutoCAD 2010 and AutoCAD LT 2010.

This book covers AutoCAD 2010 and AutoCAD LT 2010 running on Windows XP Home/Professional, or 
Windows Vista. (The figures were taken in Windows Vista.) Every computer is set up somewhat differently, 
so you may need to adjust the following steps slightly. If you didn’t install the software yourself and are 
unfamiliar with the folders (also called directories) on your computer, get help from someone who is familiar 
with your computer system.

CROSS-REFCROSS-REF If you need information on installing AutoCAD or AutoCAD LT, see Appendix A. Appendix 
A also covers configuring the software and printers or plotters.

By default, installing AutoCAD or AutoCAD LT places a shortcut on your desktop. You can double-click 
one of the shortcuts to launch the program that is installed on your machine, or use the Start menu to 
choose one of the following:

n For AutoCAD: Start ➪ (All) Programs ➪ Autodesk ➪ AutoCAD 2010 ➪ AutoCAD 2010

n For AutoCAD LT: Start ➪ (All) Programs ➪ Autodesk ➪ AutoCAD LT 2010 ➪ AutoCAD LT 2010

Creating a New Drawing
After you launch AutoCAD or AutoCAD LT, it automatically opens a new drawing named Drawing1.dwg. 
You can see the drawing name on the title bar. You can start drawing immediately. In Chapter 2, I explain 
how to start a drawing based on a template and how to open an existing drawing.

STEPS: Starting AutoCAD or AutoCAD LT

 1. Click Start on the Windows task bar at the bottom of your screen.

 2. Choose one of the following:

n For AutoCAD. Start ➪ (All) Programs ➪ Autodesk ➪ AutoCAD 2010 ➪ AutoCAD 2010

n For AutoCAD LT. Start ➪ (All) Programs ➪ Autodesk ➪ AutoCAD LT 2010 ➪ AutoCAD LT 
2010

  You see a blank drawing named Drawing1.dwg.

If you are continuing with this chapter, keep this drawing open. I cover exiting from AutoCAD and 
AutoCAD LT later in this chapter.

Using the AutoCAD and AutoCAD LT Interface
AutoCAD offers three quite different preset workspaces, depending on how you want to work. For example, 
these workspaces determine the ribbon components, toolbars, and other interface items that you see. 
AutoCAD offers both 2D and 3D environments. AutoCAD LT has only 2D environments, and the AutoCAD 
2D and the AutoCAD LT environments are similar. In this section, I discuss the 2D environment. Both 
AutoCAD and AutoCAD LT offer two 2D workspaces: 2D Drafting & Annotation and AutoCAD (or 
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AutoCAD LT) Classic. The 2D Drafting & Annotation workspace is the default workspace and displays the 
ribbon for executing commands. The AutoCAD Classic and AutoCAD LT Classic workspaces display tool-
bars and a menu instead.

NOTENOTE AutoCAD’s 3D Modeling workspace creates a 3D environment including the drawing tem-
plates acad3D.dwt and acadiso3D.dwt. (I cover templates in Chapter 2.) I cover this 

3D environment in Part IV, “Drawing in Three Dimensions.”

Figure 1.1 shows the default screen that appears when you first open AutoCAD or AutoCAD LT. Your 
screen may look somewhat different — remember that AutoCAD and AutoCAD LT can be customized in 
many ways — but the general features will be the same. If you see other items open on your screen, you can 
close all these items by clicking their Close (X) button.

NOTENOTE The default screen color is off-white. You can leave it that way or change the drawing area 
color, as I explain in Appendix A.

If you find yourself in a 3D environment in AutoCAD, you’ll see a gray background and a perspective view. 
To work in 2D in AutoCAD, switch to a 2D environment, following these steps in AutoCAD:

 1. From the Workspace Switching pop-up menu, choose 2D Drafting & Annotation. This displays 
the ribbon with 2D commands.

 2. Choose Application Button ➪ New. From the Select Template dialog box, choose acad.dwt and 
click Open. This places you in a 2D view and turns off the grid.

The AutoCAD and AutoCAD LT screens consist of four important areas. These are discussed in the follow-
ing sections.

The drawing area
The blank area in the middle of the screen, called the graphics window or drawing area, is where you draw. 
You can think of this as a sheet of drafting paper, except that this piece of paper can be any size — even the 
size of a huge factory or an entire county!

By default, you draw in model space, so called because that’s where you draw your models. When you create 
a new drawing, by default, you are in model space, so you can just start drawing. You can lay out your 
drawings for plotting in paper space, also called a layout. To switch from model space to a layout, you use 
the Layout tab at the bottom of the drawing area. You click the Model tab to switch back to model space. 
(See Chapter 17 for details.)

NOTENOTE Rather than the model and layout tabs, you may see Model and Layout1 buttons on the 
status bar. You can switch between the buttons and tabs by right-clicking either feature 

and choosing from the shortcut menu.

When you start to draw, you need to specify where to start drawing. One way is to use coordinates. To 
specify a coordinate, the universally accepted convention is to put the X coordinate first, followed by a 
comma, and then the Y coordinate. Examples are –3,5, 3,2, 6,–2, and –1,–1. These coordinates specify 
points in the drawing area.

CROSS-REFCROSS-REF Chapter 4 is devoted to explaining how to specify coordinates. To create three-dimen-
sional models, you need to add a Z coordinate when specifying a point. Chapter 21 dis-

cusses three-dimensional coordinates.

TIPTIP If you want the maximum amount of free space for drawing, click the Clean Screen button 
at the right side of the status bar to remove the ribbon. Click the same button to get it 

back. You can also press Ctrl+0 to toggle between the two displays. You can double-click the active tab 
to cycle through three display states of the ribbon that collapse and expand the ribbon.
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 FIGURE 1.1

The AutoCAD and AutoCAD LT screens are very similar. The AutoCAD LT screen doesn’t include the Express Tools 
tab on the ribbon.

Application Button

Ribbon

Quick Access toolbar Title bar

Help button

Pickbox

Drawing Minimize, Maximize and Close buttons

Application Minimize, Maximize and Close buttons

UCS icon

Coordinate display Status bar

Drawing area

Workspace Switching pop-up menu

Status bar menu

Clean Screen button

Crosshairs

The UCS icon
Notice the symbol with two arrows in the drawing area in Figure 1.1. This symbol is called the User 
Coordinate System (UCS) icon. The arrows point to the positive directions of the X and Y axes to help you 
keep your bearings. (In a 3D environment, you see a Z axis as well.) You can change the look of this icon, 
and turn it on and off, as I explain in Chapter 8.
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The crosshairs
In the drawing area of Figure 1.1, notice the intersecting lines with a small box at their intersection. The 
small box is called the pickbox because it helps you to select, or pick, objects. The lines are called crosshairs. 
They show you the location of the mouse cursor in relation to other objects in your drawing.

As you move your mouse around, the pickbox and crosshairs move with your mouse. At the bottom of your 
screen, at the left end of the status bar (described later), you can see the X,Y coordinates change as you 
move your mouse.

The ribbon and Quick Access toolbar
At the top of your screen is the title bar, and directly beneath the title bar is the ribbon. On the left side of 
the title bar is the Quick Access toolbar. The ribbon has tabs, and each tab is divided into control panels 
(usually called just panels), which are sections of related commands. I explain how to work with the ribbon 
and the Quick Access toolbar in Chapter 3.

NOTENOTE The AutoCAD Classic and AutoCAD LT Classic workspaces do not show the ribbon; 
instead, you see three toolbars (the Draw, Modify, and Draw Order toolbars), which are 

usually docked at the left and right sides of the screen. From the Workspace Switching pop-up list, try 
switching between the 2D Drafting & Annotation workspace and the AutoCAD or AutoCAD LT Classic 
workspace to see which one you prefer. In Appendix A, I explain how to customize workspaces.

On the Home tab, in the Draw panel of the ribbon, hover the mouse cursor over the leftmost button. You 
see a tooltip that says Line, as shown in Figure 1.2. Below the tooltip, a description tells you that this but-
ton creates straight-line segments. If you continue to hover the cursor over the Line button, the tooltip 
expands to provide more information about the command.

You use buttons on the ribbon to execute commands. For example, to draw a line, you click the Line but-
ton on the Draw panel of the ribbon’s Home tab. You get some practice drawing lines in the exercise that 
follows. (In the AutoCAD Classic or AutoCAD LT Classic workspace, you would click the Line button on 
the Draw toolbar to draw a line.)

 FIGURE 1.2

Hovering the cursor over the Line button displays a tooltip that shows the command and a description of its 
function.

NOTENOTE If you inadvertently start a command that you don’t want to use, press Esc.

The Quick Access toolbar contains a few often-used commands that are useful to have available all the time. 
Examples are commands to start a new drawing, open an existing drawing, and save a drawing.
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Because you can customize the ribbon and the Quick Access toolbar to suit your needs, your screen may 
appear somewhat different. (See Chapter 29 for information on customizing the Quick Access toolbar, and 
see Chapter 33 for information on customizing the ribbon.) Remember that if the current workspace is 
AutoCAD Classic or AutoCAD LT Classic, you won’t see the ribbon or Quick Access toolbar; instead, you’ll 
see a menu bar at the top and several toolbars.

TIPTIP You can lock the position of ribbon panels (if they’re not docked), toolbars, and windows 
(palettes). On the right side of the status bar, at the bottom of the screen, is a Lock icon. 

Click this icon to open a menu allowing you to individually lock specific window, panel, or toolbar 
components. You can also choose the All option and lock or unlock everything. Locking these interface 
components prevents you from moving them inadvertently.

Using the Application menu
When you click the Application Button, a menu opens (the Application menu), giving you access to file-
related commands, as shown in Figure 1.3.

NEW FEATURENEW FEATURE The Application menu is new for AutoCAD 2010 and AutoCAD LT 2010. It replaces the 
Menu Browser from AutoCAD 2009 and AutoCAD LT 2009. The full menu of previous 

releases is no longer there; instead, the menu contains commands related to files, a search box, a list of 
recent documents, access to other open drawings, and a link to the Options dialog box. 

TIPTIP You can display the menu bar along with the ribbon. Type menubar ↵ on the command 
line, and then enter 1 ↵. To hide the menu bar, enter 0 ↵. Alternatively, you can click the 

down arrow at the right end of the Quick Access toolbar, and choose Show Menu Bar. Choose Hide 
Menu Bar to hide it.

 FIGURE 1.3

The Application Button offers file-related commands, recently opened drawings, access to other open drawings, and 
a Search box.
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When you open the Application menu, you can type a search term in the Search text box to find a com-
mand. On the right, you see a list of drawings that you opened recently. At the top of the list of drawings, 
you can click a drop-down arrow to choose to display them alphabetically (ordered list), by date, or by type. 
To the right, you can click a drop-down arrow to display the drawings as icons, or as small, medium, or 
large images. However, even if you display just icons, if you hover the cursor over any drawing name, an 
image of the drawing appears.

TIPTIP Click the Open Documents button to show open drawings rather than recently used 
drawings.

The Options button, at the bottom of the Application menu, opens the Options dialog box where you can 
specify many settings that affect how AutoCAD works. I explain the Options dialog box in detail in 
Appendix A.

The command line and dynamic input tooltip
At the bottom of the drawing area, you see a separate window showing approximately three lines of text. 
(You can change it to show as many lines as you like by dragging the top edge of the window up or down.) 
Notice the word Command:. This is the command line. You can execute any command by typing it on the 
command line.

Even if you use a menu item or the ribbon to execute a command, you may see a response on the command 
line. AutoCAD and AutoCAD LT often provide options that you must type on the keyboard. Text that you 
type appears on the command line. For example, when you type coordinates specifying a point, they appear 
on the command line.

The Dynamic Input tooltip allows you to see the text that you type at the cursor. This tooltip doesn’t appear 
until you start typing a command. You can also choose options near the tooltip. (For more information, see 
Chapter 3.)

To see more of the command line, press F2 to open the AutoCAD or AutoCAD LT Text Window. You can 
scroll back through previous commands. Press F2 again to close the window. You can also simply hide the 
Text window by clicking in the AutoCAD or AutoCAD LT window for easy access to the Text window later 
from the Windows task bar.

The status bar
At the very bottom of the screen is the status bar (refer to Figure 1.1). At the left are the X,Y coordinates. As 
you move your mouse, these coordinates change. (If they don’t change, click them and move your mouse 
again.) The status bar also contains several buttons that I explain later in this book.

At the right side of the status bar is a small down arrow. Click it to open the status bar menu. This menu 
determines which buttons appear on the status bar. If you don’t use a certain button, choose it on the menu 
to remove its checkmark and make it disappear. You can always go back and choose the item again to redis-
play the button.

Creating a New Folder
For your work with this book, you should create a new folder so that you can save your exercise drawings 
where they won’t get mixed up with other drawings. The following directions leave it up to you where to 



23

Starting to Draw 1

create this new folder. Each computer system is organized differently. If you aren’t sure what to do, choose 
the drive (not the folder) where AutoCAD or AutoCAD LT is installed and create a new folder there.

CAUTION CAUTION I do not recommend creating a subfolder in the AutoCAD 2010 or AutoCAD LT 2010 
folder. This folder contains the files that make up the program. If you keep your drawings 

here, it is too easy to make a mistake and delete necessary program files. Some people create a sub-
folder in the My Documents or Documents folder.

STEPS: Creating a New Folder

 1. Move the mouse cursor to the Windows task bar at the bottom of your screen and right-click the 
Start button.

 2. Choose Explore.

 3. On the left pane of Windows Explorer, click the drive where you want to create the new folder. If 
you don’t know where to create the folder, choose the drive where AutoCAD or AutoCAD LT is 
installed. If you’re on a network, choose the drive that represents your computer. If you keep 
your work in subfolders of the My Documents (Documents in Windows Vista) folder, click that 
folder.

 4. If you want to make a subfolder (a folder within a folder), choose the folder where you want to 
create the subfolder.

 5. From the Explorer menu, choose File ➪ New ➪ Folder. (In Windows Vista, click Organize ➪ New 
Folder.) A new, highlighted folder, named New Folder, appears in the right pane. You may have 
to scroll down to see it.

 6. Type AutoCAD Bible for the folder name and press Enter. (If you did the exercises from a previ-
ous edition of this book, such as AutoCAD 2009 and AutoCAD LT 2009 Bible, and you already have 
a folder named AutoCAD Bible, first rename the original folder to something such as 
ACAD2009Bible.)

Save all drawings that you create for this book in your AutoCAD Bible folder.

CAUTION CAUTION Creating a folder for your drawings as described in the previous steps is essential before 
you go on to exercises in the rest of this book.

Using the Interface
If you did the Quick Start exercise, you had the experience of drawing a window, but I chose the simplest 
method of completing each task because I had not yet described the AutoCAD and AutoCAD LT screen. In 
the following exercise, you draw some simple objects, but experiment with all the features of the user inter-
face to get a feel for how they work. (Chapter 3 explains in more detail how to use commands.)

For this exercise, simply follow the instructions exactly. When you type the X and Y coordinates (shown in 
bold), type the first number, a comma, and then the second number, with no spaces between them.

TIPTIP Don’t worry if you don’t understand everything you’re doing. It all becomes clear as you 
progress through this book. If you haven’t read the Preface, now is a good time to go back 

and read the part that explains how to follow the exercises.

Follow the prompts shown next. As explained in the Preface, you type what appears in bold.
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STEPS: Drawing a Line in Four Ways

 1. Start AutoCAD or AutoCAD LT.

  You see a new drawing. If you are prompted for a template, type or choose acad.dwt (for 
AutoCAD) or acadlt.dwt (for AutoCAD LT).

2. From the ribbon, choose Home tab ➪ Draw panel ➪ Line.

 3. Move your mouse to move the crosshairs cursor around the screen. Notice the Dynamic Input 
tooltip that follows the cursor around, as shown in Figure 1.4. (If you don’t see the Dynamic 
Input tooltip, click the Dynamic Input button on the status bar.) At the same time, notice the 
coordinates changing on the left side of the status bar.

 FIGURE 1.4

When you move the mouse around, the Dynamic Input bar follows the cursor, displaying the 
current coordinates.

 4. Anywhere on the screen, stop moving the mouse and click the left mouse button to pick a point. 
When you move the mouse again, the Dynamic Input bar changes to prompt you to specify the 
next point and to show you the angle and length of the cursor from the original point you picked, 
as shown in Figure 1.5.

 FIGURE 1.5

After specifying the first point of a line, the Dynamic Input bar prompts you for the next point.

 5. Pick any point to create a line segment. You see the same Dynamic Input tooltip as before, which 
means that you can continue to create more line segments. (Chapter 6 explains all about drawing 
lines.)

 6. Press Enter to end the command and finish your line.

 7. For your second line, type menubar ↵ and then type 1 ↵ on the command line. The menu bar 
appears at the top of the screen. From the menu, choose Draw ➪ Line. Again, pick any point on 
the screen.

 8. Move your mouse so you can see the length and angle tooltips. Notice the value for the length. Now 
type a different value and press Enter. For example, if the Length tooltip says 13.7638, type 5 ↵.
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 9. Press Enter to end the command. The line’s length is based on what you typed, not where the 
cursor was, but the line’s angle is the same as it was before you typed in the length.

 10. Type menubar ↵ and then type 0 ↵ to hide the menu bar.

 11. For your third line, type line ↵. Notice that the text appears in the Dynamic Input tooltip as you 
type, but not in the command line area.

 12. Press Enter. You now see the command that you typed in the command line area, as well as the 
Dynamic Input prompt to specify the first point.

 13. Click in two places to pick a start point and an endpoint.

 14. This time, to end the line, right-click anywhere in the drawing area. By default, this opens a 
shortcut menu, but it may end the command. If so, you’re done. If you see the shortcut menu, 
choose Enter from the shortcut menu to end the command.

 15. For your fourth line, click the Workspace Switching button on the right side of the status bar, 
and choose AutoCAD Classic or AutoCAD LT Classic. The entire interface changes: The ribbon is 
gone, and in its place you see a menu bar at the top, and several toolbars. If you don’t see the 
Draw toolbar (it’s usually docked vertically on the left side of the application window), right-click 
any toolbar that is already displayed and choose Draw from the list of toolbars. Click the Line 
button on the Draw toolbar. Move the mouse so that the cursor is in the drawing area. Pick two 
different points and press Enter.

 16. Use the Workspace Switching button to return to the 2D Drafting & Annotation workspace. 
Leave the drawing on your screen and complete the next exercise to save the drawing.

You should now have four lines on the screen. You can see how the interface offers several ways to work. 
You can use the method that suits you best.

Saving a Drawing
Saving a drawing is similar to saving any other file in Windows. You should get in the habit of saving your 
work every 10 to 15 minutes to avoid losing your work in case the software or your computer system 
crashes. Saving a drawing for the first time is different from saving it subsequently because you have to 
name the drawing.

To save a drawing, click Save on the Quick Access toolbar or choose Application Button ➪ Save. If you’re 
saving a drawing for the first time, the Save Drawing As dialog box appears, as shown in Figure 1.6.

Down the left side of the dialog box are several buttons, called the Places list, to help you find a location to 
save drawings more quickly.

TIPTIP Conveniently, you can reorder the buttons in the Places list. Just drag any button to a new 
location.

Of course, you can also choose a location from the Save In drop-down list to which you want to save the 
file. To save a file, type a filename in the File Name text box and click Save to save the file.

Use the Views drop-down list of the dialog box to specify how you want to display files in this dialog box, 
such as List, Details, Thumbnails, or Preview.
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 FIGURE 1.6

The Save Drawing As dialog box.

Use the Tools drop-down list of the Save Drawing As dialog box to do the following:

n Add or Modify FTP Locations. FTP sites are locations on the Internet for transferring files. To 
add or modify FTP locations, choose Tools ➪ Add/Modify FTP Locations. You need to list the 
name of the FTP site, choose a logon type (Anonymous or User), and specify your user name and 
password if you’re logging on as a User. You can then save drawings (called uploading) to FTP 
locations by clicking the Save In drop-down list and choosing FTP Locations. This feature makes 
an intranet or any server with FTP capability as accessible as your own computer system.

n Add Current Folder to Places. If you save to a specific folder often, you can navigate to that 
folder and then choose Tools ➪ Add Current Folder to Places. The Places Bar then displays a new 
button for that folder so that you can easily click the button to go straight to the folder.

n Add to Favorites. When you have navigated to a folder, you can add it to the Favorites folder 
by choosing Tools ➪ Add to Favorites. You can also select a file in a folder and add it to the 
Favorites folder.

n Options. The Options dialog box opens, where you can specify certain settings relating to saving 
drawings. I discuss these options in Chapter 8 and Appendix A.

n Security Options. Choose this setting to set a password or attach a digital signature. I discuss 
these features in Chapter 26.

AUTOCAD ONLYAUTOCAD ONLY The SAVEALL command of the Express Tools saves all open drawings, without closing 
them. Type saveall ↵ on the command line. If a drawing hasn’t been saved, you are 

prompted for a filename. For information on installing Express Tools, see Appendix A.

ON the DVD-ROMON the DVD-ROM The DVD includes a small program, save2d.lsp, that automatically backs up your 
drawing to the CD/DVD drive after you’ve saved it on your hard drive. If you use this drive 

for backups, this program can be useful. Look in \Software\Chapter 01\Save2d. The file contains 
instructions for changing the drive to any letter you use (AutoCAD only).
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STEPS: Saving a Drawing for the First Time

1. The four lines you created earlier in this chapter should still be on your screen. Click Save on the 
Quick Access toolbar. The Save Drawing As dialog box opens.

 2. Click the Save In drop-down list. If necessary, choose the drive where you created your AutoCAD 
Bible folder for this book.

 3. Double-click the AutoCAD Bible folder.

 4. In the File Name text box, select the default filename that appears. Type ab01-01 and press Enter 
(or click Save).

 5. Keep your drawing on the screen and go to the next exercise.

AutoCAD saves your drawing under the name ab01-01.dwg. This numbering system will help you orga-
nize your drawings from this book and find equivalent drawings on the DVD more easily. It just means that 
this is the first drawing from Chapter 1 of AutoCAD 2010 and AutoCAD LT 2010 Bible.

Closing a Drawing and Exiting from AutoCAD and 
AutoCAD LT
You can close your drawing and keep AutoCAD or AutoCAD LT open. The simplest way to do this is to use 
the Drawing Close button at the upper-right corner of the drawing. You can also choose Application 
Button ➪ Close.

TIPTIP You can choose Application Button ➪ Close ➪ Close All to close all open drawings. If any of 
the open drawings have unsaved changes, AutoCAD or AutoCAD LT prompts you to save 

the changes. If you have AutoCAD, you can type qquit ↵ on the command line (an Express Tools com-
mand), which closes all open drawings (prompting you to save if necessary) and then exits the program.

To exit AutoCAD or AutoCAD LT, click the Close (X) box at the top-right corner of your screen. You can 
also exit out of AutoCAD or AutoCAD LT by typing quit ↵ on the command line. If you’ve made any 
changes to your drawing since last saving it, AutoCAD or AutoCAD LT asks you if you want to save your 
changes. Choose Yes or No as your situation requires. Choosing Cancel returns you to your drawing. If you 
have opened more than one drawing to which you have made changes, you have a chance to save each 
drawing in turn so that you don’t exit AutoCAD or AutoCAD LT without saving all the changes you’ve 
made in your open drawings.

STEPS: Closing Your Drawing and Exiting AutoCAD or AutoCAD LT

 1. Your drawing should still be on your screen. Choose Application Button ➪ Close. You now see a 
gray screen with no drawing. (Repeat this process if you have other drawings open. Save or cancel 
the changes to these extra open drawings as you like.)

 2. Click the Close button in the upper-right corner to exit AutoCAD or AutoCAD LT. The program 
closes immediately.
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Summary
In Chapter 1, I explained how to start AutoCAD and AutoCAD LT and create a new drawing. I gave you a 
tour of the screen and explained how to save a drawing. This chapter provided the basis for all your work 
in AutoCAD and AutoCAD LT.

In this chapter, you learned the following:

n A brief history of AutoCAD and AutoCAD LT

n Some of the different disciplines that use AutoCAD and AutoCAD LT

n How to start AutoCAD and AutoCAD LT

n How to start a new drawing

n The user interface and its various sections, including the drawing area, the UCS icon, the 
crosshairs, the ribbon, the Quick Access toolbar, the command line, and the status bar

n How to start a command from the ribbon

n How to start a command from the menu bar

n How to start a command from the command line

n How to start a command from the Draw toolbar in the AutoCAD Classic or AutoCAD LT Classic 
workspace

n How to save a drawing for the first time

n How to close a drawing

n How to exit AutoCAD and AutoCAD LT

You may have several questions at this point, but “well begun is half done.” The next chapter explains all 
the ways to start a new drawing as well as how to open an existing drawing.
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IN THIS CHAPTER
Creating a new drawing from a 
template

Opening a drawing with 
default settings

Opening an existing drawing

Using an existing drawing as a 
prototype

Saving a drawing with a new 
name

AutoCAD and AutoCAD LT offer a number of options for opening new and 
existing drawings. These options create a great deal of flexibility and save 
you time as well. You can create complex templates to avoid doing the 

same basic setup and drawing over and over.

Creating a New Drawing from a 
Template
A template is a special file that contains drawing settings and often objects (such 
as a titleblock and text). A template has a DWT filename extension. When you 
use a template as the basis for a new drawing, the drawing takes on all the set-
tings and objects contained in the template. Use templates to avoid re-creating 
settings and redrawing objects for new drawings. AutoCAD and AutoCAD LT 
come with many templates that you can use as is or customize. You can also cre-
ate your own templates.

CROSS-REFCROSS-REF When you launch AutoCAD or AutoCAD LT for the first 
time, the Initial Setup window opens, prompting you to 

specify certain settings about your drawing environment. Those settings will 
affect the default template. For more information, see Appendix A.

To create a new drawing based on a template, choose Application Button ➪ New 
to open the Select Template dialog box, which lists all the available templates, as 
shown in Figure 2.1. Click a template to see its preview, if any. Double-click a 
template to create a new drawing based on that template. Because AutoCAD or 
AutoCAD LT opens with Drawing1.dwg, the new drawing is named 
Drawing2.dwg. When you save and name your drawing, the original template 
file is unaffected.

The QNEW command is useful if you always start a new drawing based on the 
same template. You set a default template and then click QNew on the Quick 

Opening a Drawing
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Access toolbar to start a new drawing immediately, based on that default template. To set the default tem-
plate, follow these steps:

 1. Choose Application Button, click the Options button, and click the Files tab.

 2. Double-click the Template Settings item.

 3. Double-click the Default Template File Name for QNEW item.

 4. Click the listing under the Default Template File Name for QNEW item (which says None by 
default).

 5. Click Browse to choose the template that you want.

 6. Click OK to close the Options dialog box.

You can specify whether this default template uses metric or imperial measurements by setting the 
MEASUREINIT system variable. (System variables are discussed further in Chapter 5.) On the command 
line, type measureinit ↵. Enter 0 ↵ for imperial units and 1 ↵ for metric units.

The default template is acad.dwt for AutoCAD and acadlt.dwt for AutoCAD LT. Another default tem-
plate is acad -Named Plot Styles.dwt or acadlt -Named Plot Styles.dwt, which refers to 
named plot styles. (See Chapter 17.)

 FIGURE 2.1

Choose a template from the Select template dialog box.

STEPS: Opening a Drawing Based on the Default Template

 1. Start AutoCAD or AutoCAD LT.

 2. Choose Application Button ➪ New.

 3. From the Select Template dialog box, choose acad.dwt (for AutoCAD) or acadlt.dwt (for 
AutoCAD LT) from the list.

 4. Click Open. You now have a blank drawing named Drawing2.dwg, as shown in Figure 2.2.
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 FIGURE 2.2

When you create a drawing based on a template, AutoCAD or AutoCAD LT creates a new drawing.

NOTENOTE The default workspace is 2D Drafting & Annotation. However, you can choose another 2D 
workspace, AutoCAD Classic (for AutoCAD) or AutoCAD LT Classic (for AutoCAD LT), 

from the Workspace Switching button on the right side of the status bar. For 2D drawing in AutoCAD 
only, make sure that you’re not in the 3D Modeling workspace. I discuss workspaces in Appendix A.

In both AutoCAD and AutoCAD LT, you may see palettes (windows) open that you don’t want to use 
right now. You can close these by clicking their Close (X) buttons.

Working with Templates
A template contains ready-made settings to get you started drawing quickly. These settings include the size 
of the drawing (called limits), the unit type (such as decimal or feet and inches), and others. An important 
part of setting standards in an office where people work together on drawings is the creation of a template 
so that all users work with an identical setup. Templates may contain more than just settings — they often 
contain a complete titleblock, for example, and may include boilerplate (standardized) text as well.

CROSS-REFCROSS-REF In Chapter 5, I explain the options available for setting up a drawing. In Chapter 26, I 
cover the process of setting standards for drawings.
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Customizing the default template
Most people customize the default template to create one or more templates that suit their particular needs. 
After your templates are created, you don’t have to worry about most settings; they are already available for 
you, and you can quickly start to draw.

To customize acad.dwt or acadlt.dwt, follow these steps:

 1. Create a drawing based on a template as described in the previous section.

 2. Make any changes you want.

 3. Click Save on the Quick Access toolbar.

 4. In the Save Drawing As dialog box, click the Files of Type drop-down list box. Choose AutoCAD 
Drawing Template or AutoCAD LT Drawing Template (*.dwt). In the list of template files, 
choose the template that you want to customize. Click Save.

 5. When asked if you want to replace it, click Yes.

 6. From the Measurement drop-down list, choose English (Imperial) or Metric, depending on the 
type of units you plan to use.

 7. In the Template Options dialog box, revise the description as you like. (For information about the 
New Layer Notification option, see Chapter 26.)

 8. Click OK.

CAUTION CAUTION If you’re using someone else’s computer, don’t change the templates that come with 
AutoCAD or AutoCAD LT without first checking with the computer’s owner. Also, if you 

create new templates, put them in their own folder to avoid losing them when you upgrade or reinstall 
AutoCAD.

Creating your own templates
You may want several templates to choose from on a regular basis. For example, you may create drawings 
of several sizes. AutoCAD and AutoCAD LT let you create as many templates as you want. To create your 
own templates, either start a drawing based on a template and make the changes you want, or open an 
existing drawing that already has some of the settings you want and make any further changes you need. 
Follow these steps:

 1. If you start a new drawing based on a template, choose Save from the Quick Access toolbar. If 
you open an existing drawing, choose Application Button ➪ Save As from the menu.

 2. Make any changes you want.

 3. In the Save Drawing As dialog box, click the Files of Type drop-down list. Choose AutoCAD 
Drawing Template or AutoCAD LT Drawing Template.

 4. In the File Name text box, type a name for your template. Click Save.

 5. In the Template Options dialog box, enter the description as you want. From the Measurement 
drop-down list, choose English (Imperial) or Metric, depending on the type of units you plan to 
use. (I discuss the New Layer Notification option Chapter 26.) Click OK.

TIPTIP Name your templates in a way that clearly differentiates them from regular drawings. You 
may want drawings set up for each of the standard paper sizes (A through E), with a title-

block in each. Useful names might be tb-a.dwt, tb-b.dwt (tb meaning titleblock), and so on.

Most AutoCAD and AutoCAD LT users take advantage of these techniques as a standard practice. You can 
usually make profitable use of a template as the basis for a new drawing.
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Creating a Drawing with Default Settings
Occasionally, you may want to create a drawing without any settings. It is actually impossible for a drawing 
to have no settings at all, but you can create a drawing with the minimum possible presets. You might want 
to do this if you’re working on someone else’s computer and don’t want to take the time to get rid of a large 
number of complex settings that aren’t helpful for your work.

To create a drawing with the fewest possible settings, choose Application Button ➪ New. Instead of choos-
ing a template, click the arrow to the right of the Open button (see Figure 2.1). Choose one of the following 
options:

n Open with No Template — Imperial

n Open with No Template — Metric

Opening an Existing Drawing
Often you need to open an existing drawing, either to complete it or to make changes. Opening a drawing 
in AutoCAD or AutoCAD LT is like opening a file in any Windows program. You can find existing drawings 
by name or by viewing a thumbnail (preview image) of the drawing.

Choose Open from the Quick Access toolbar, or choose Application Button ➪ Open. The Select File dialog 
box appears, as shown in Figure 2.3. In the Look In drop-down list box, choose the drive where your draw-
ing resides. In the main box, double-click the folder you need. Then choose your drawing. You can also use 
the Places list at the left side of the dialog box to find drawings. The Preview box enables you to quickly 
look at the drawing to see if it’s the one you want. (If you don’t see a preview, choose Preview from the 
Views drop-down list in the dialog box.) Click Open. The drawing opens.

 FIGURE 2.3

The Select File dialog box is equivalent to the Open dialog box in most Windows programs.
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If you have opened the drawing recently, click the Application Button and look at the Recent Documents 
list on the right. At the top of the file list, click the arrow button to choose By Ordered List (alphabetical — 
the default), By Access Date, By Size, or By Type (file type). To the right is a small drop-down list that you 
can click to view icons or small, medium, or large images of the files. When you hover the cursor over any 
drawing, a tooltip displays, showing you a preview of the drawing, the full path location, the last date it was 
modified, the release version, the last person who saved the drawing, and who has the drawing currently 
open, if anyone. Finally, you can click the Pin icon next to a drawing to stick it to the list; the file remains 
there until you “unpin” it. All these features can help you easily find the drawing you want.

TIPTIP You can change the number of drawings that appear on the list. Choose Application 
Button ➪ Options and click the Open and Save tab. Under the Application Menu section, 

in the Number of Recently Used Files text box, enter a number from 0 to 50.

Using other ways to open drawings
You can double-click a drawing in Windows Explorer to open it. If AutoCAD or AutoCAD LT is not run-
ning, Windows loads the program and the drawing as well. If AutoCAD or AutoCAD LT is running and a 
drawing is active, the drawing opens as a second drawing within the program.

You can also open a drawing from the DesignCenter — a feature for managing both drawing files and many 
of their components. First, choose View tab ➪ Palettes panel ➪ DesignCenter from the ribbon. The 
DesignCenter palette opens, displaying an Explorer-like list of drawings in the left pane. (If you don’t see 
the list of drawings, click the Tree View Toggle button on the DesignCenter toolbar.) Navigate to the folder 
containing the drawing and choose the drawing’s folder in the left pane. The drawings in the folder are 
listed in the right pane. Right-click the drawing of your choice and choose Open in Application Window. 
For more information on the DesignCenter, see Chapter 26.

You can open a drawing using the Sheet Set Manager (AutoCAD only). I cover sheet sets in Chapter 26.

Switching among open drawings
When you open more than one drawing, by default, AutoCAD and AutoCAD LT display only one button on 
the Windows task bar. If you want to display a separate task bar button for each drawing, type taskbar ↵ on 
the command line. At the Enter new value for Taskbar <0>: prompt, type 1 ↵. Then you can click 
any drawing’s button to display that drawing.

If you’re using the default task bar setting, switch from drawing to drawing in one of the following ways:

n Click the Quick View Drawings button on the status bar to display previews of all the open draw-
ings, as shown in Figure 2.4. Above the drawings, you see a second level, showing model space 
and the layouts (which I cover in Chapter 17) contained in the drawing. Click the drawing, or 
layout, that you want to display. The small toolbar below the drawings lets you pin them (so they 
remain displayed), start a new drawing, open an existing drawing, and close the Quick View dis-
play.

n Click the Application Button and click the Open Documents button at the top. Then choose from 
the files listed on the right.
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 FIGURE 2.4

The Quick View feature lets you see other open drawings and switch among them.

ON the DVD-ROMON the DVD-ROM The drawing used in the following exercise on opening a drawing, abqs-01.dwg, is in 
the Results folder of the AutoCAD 2010 and AutoCAD LT 2010 Bible DVD.

STEPS: Opening a Drawing

 1. If AutoCAD or AutoCAD LT is not open, start the program.

2. Click Open on the Quick Access toolbar.

 3. In the Select File dialog box, choose the drive for your DVD in the Look In drop-down list.

 4. In the main box, double-click the Results folder.

 5. In the main box, click abqs-01.dwg.

 6. Click Open. The drawing opens.

 7. Click the Close (X) button in the upper-right corner of the drawing window to close the drawing.

Saving a Drawing under a New Name
Whether you want to use an existing drawing as a prototype or simply make a copy of a drawing, you need to 
save the drawing under a new name. First open the drawing and then choose Application Button ➪ Save As.

In the Save Drawing As dialog box, type a new name in the File Name text box. Then click Save. You may 
also want to change the location of the new drawing by changing the folder in the Save In drop-down 
list box.



36

AutoCAD and AutoCAD LT BasicsPart I

Summary
In this chapter, you explored the various ways of opening a drawing. You learned the following:

n Starting a new drawing based on a template

n Customizing a template

n Creating your own templates

n Starting a new drawing with no template

n Opening an existing drawing and switching among open drawings

n Saving a drawing under a new name

In the next chapter, you read about using commands.
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IN THIS CHAPTER
Using the ribbon, menus, 
dialog boxes, toolbars, and 
palettes

Working with Dynamic Input 
and the command line

Repeating, canceling, undoing, 
and redoing commands

Executing a command within 
another command

Executing two commands 
concurrently

Using the Help system

AutoCAD and AutoCAD LT have been around for a long time. As a result, 
the way you give the program commands — called the user interface — 
is somewhat unique. You can give the same command in several ways. In 

this chapter, you read about the various possibilities and start to get acquainted 
with all of them.

NEW FEATURENEW FEATURE In AutoCAD 2010 and AutoCAD LT 2010, the emphasis is to 
provide one place only (with exceptions) to give a com-

mand when you use the new interface, but the older interface methods still 
exist.

Commands are important. In a word processing program, you can simply start 
typing, and in a spreadsheet program, you can begin by entering data; but in 
most cases nothing happens in AutoCAD or AutoCAD LT until you give it a 
command.

The AutoCAD and AutoCAD LT 
Interface
Many new commands have been added to AutoCAD and AutoCAD LT over the 
years. Often, older commands that were no longer necessary were kept to main-
tain compatibility with earlier releases. A number of these older commands, as 
well as certain rarely used commands, are not found in the interface. Other than 
this idiosyncrasy, the interface is similar to those of other Windows programs. 
Specifically, the ribbon is similar to the latest version of Microsoft Office.

You use the user interface to execute commands and to specify settings and val-
ues. The user interface consists of the default ribbon, drop-down menus, short-
cut (right-click, or contextual) menus, toolbars, palettes, the dynamic input 
tooltip, dialog boxes, and the command line. For executing commands, all the 
aspects of the user interface except dialog boxes work in conjunction with the 

Using Commands
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command line. Looking at the command line whenever you execute a command is important, because that 
command appears on the command line, and a prompt or list of options may appear as well. If you have 
Dynamic Input on, the tooltip also displays the prompt. (Click the Dynamic Input button on the status bar 
to turn it on — and off.) See the section, “Responding to commands,” later in this chapter for more infor-
mation on what to do next.

Using the ribbon
AutoCAD 2010 and AutoCAD LT 2010 use a ribbon, which is a horizontal, tabbed area at the top of the 
screen. The ribbon contains buttons like a toolbar, but is wider. You can drag it to the left or right side of 
your screen to make it vertical. You can customize the ribbon, as I explain in Chapter 33. The ribbon is the 
user interface in the default workspace, 2D Drafting & Annotation. It’s also the user interface for the 3D 
Modeling workspace that comes with AutoCAD (but not with AutoCAD LT). You can return to the earlier 
user interface by switching to the AutoCAD Classic or AutoCAD LT Classic workspace. Click the 
Workspace Switching button on the right side of the status bar, and choose AutoCAD Classic or AutoCAD 
LT Classic from the pop-up menu.

The Home tab contains many of the commands that you use most often. The ribbon is divided into control 
panels (panels, for short). Each panel contains a related group of commands. Many of the panels have a 
down arrow to the right of the panel name that you can click to display more buttons for commands that 
you don’t use as often.

NEW FEATURENEW FEATURE Some panels have an arrow at the right end of the panel title, which opens a related dialog 
box. This arrow is called a dialog box launcher. Also, when you select certain types of 

objects, contextual tabs appear. For example, if you insert an image into a drawing and select the 
image, the Image tab appears.

This book provides instructions for executing a command by using the default workspace. To find the 
location of a command in the Classic workspace, look up the command name (which I usually provide) 
in Help’s Command Reference. I explain how to use the Help system at the end of this chapter.

To execute a command, click the tab that you need, and click the command’s button. If the button doesn’t 
have a label, hover the mouse cursor over it to read its tooltip and a brief description of the button’s com-
mand. If you continue to hover a little longer, the description expands, explaining the command in more 
detail. Some items on the ribbon are drop-down lists from which you choose an option.

NEW FEATURENEW FEATURE The ribbon and Quick Access toolbar support a new feature called keytips. Keytips allow 
you to access commands and controls with a keyboard combination. To display keytips, 

press the Alt key. Keytips are not available when you display the menu bar. The menu bar is covered in 
the following section.

The ribbon has several states that you can choose from to balance between convenience and space. Click 
the button to the right of the Output tab to toggle between three states:

n Full ribbon. Displays the current tab and all its buttons

n Tabs. Displays one row of the tab names only

n Panel titles. Displays the tab names and the panel names for the current tab

To move the ribbon to the left or right of your screen in a vertical configuration, right-click any blank space 
on the tab bar at the top of the ribbon, and choose Undock. The ribbon undocks and then functions like a 
palette, which I cover later in this chapter. You can dock it on the left or right and auto-hide it. Right-click 
the gray, vertical title bar for more options.
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The Application menu is under the Application Button at the upper-left corner of the screen. The menu 
contains file-related commands, such as saving, exporting, and printing.

NEW FEATURENEW FEATURE In AutoCAD 2010 and AutoCAD LT 2010, the Application menu takes the place of the 
Menu Browser that was in the previous release. It does not contain the entire menu; 

instead, it offers only file-related options. However, you can display the drop-down menu at the top of 
the screen as described in the next section, “Using menus.” At the top of the Application menu, you 
can use the Search box to search for a command. The results show you where to find that command.

Using menus
In the default workspace (2D Drafting & Annotation), the drop-down menus are hidden. You can display 
the menus by using the AutoCAD Classic or AutoCAD LT Classic workspace; click the Workspace 
Switching button on the right side of the status bar and choose AutoCAD Classic or AutoCAD LT Classic. 
Another way to access the menu is to change the MENUBAR system variable to 1: type menubar ↵, then 
type 1 ↵. (I discuss system variables in Chapter 5.) This method lets you use the ribbon and the menu 
together. To use a menu, choose the menu title and then the item that you want from the menu list that 
drops down.

NOTENOTE In early releases, AutoCAD provided a menu on the right side of the screen, called the 
screen menu. Few people still use it these days. AutoCAD’s current default is to not show 

the screen menu, so I don’t cover it in this book. If you must have the screen menu, you can easily dis-
play it. Choose Application Button ➪ Options. Click the Display tab. In the Window Elements section, 
choose Display Screen Menu. Click OK. AutoCAD LT doesn’t offer a screen menu.

Using shortcut menus
Shortcut menus appear when you right-click your mouse. The purpose of shortcut menus is to speed up 
your work; they can be faster than using the command line because you don’t have to take your eyes off the 
screen. The shortcut menus try to anticipate the most common tasks you might want to complete. As a 
result, the menu that appears when you right-click depends on the situation:

n If you have neither started a command nor selected any objects, you get the default menu when 
you right-click in the drawing area. Here you can cut, copy, paste, undo, pan, zoom, and so on.

n If you’ve selected any objects, you see the edit-mode menu, which lists the most common editing 
commands.

n If you’ve started a command, the command-mode menu opens, letting you choose an option for 
that command. I explain this in more detail later in this chapter.

n When a dialog box is open, you can right-click active sections to see the dialog-mode menu, 
which varies with the dialog box.

n Other menus include the toolbar list you get when you right-click a toolbar and the command-
line history you see when you right-click the command line and choose Recent Commands.

In early releases, right-clicking was equivalent to pressing Enter. You can customize how right-clicking 
works — and that includes changing it back to the way it worked in earlier releases. Choose Application 
Button ➪ Options and choose the User Preferences tab. Then click the Right-click Customization button. 
For more information, see Appendix A.
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TIPTIP When you set right-click customization, you can turn on time-sensitive right-clicking. 
Time-sensitive right-clicking is a great feature that gives you the best of two worlds — the 

right mouse button can be used both as an equivalent to pressing Enter and as a way to open the short-
cut menus. If you turn on time-sensitive right-clicking, a quick right-click is equivalent to pressing Enter 
and will repeat the last command or end any commands that require Enter to end. A longer right-click 
(hold your finger on the mouse button slightly longer) opens the shortcut menu. You can specify the 
length of time required for the longer right-click, which is 250 milliseconds by default.

Using dialog boxes
Dialog boxes offer the user a simple way to control AutoCAD or AutoCAD LT without memorizing a lot of 
technical commands and option names. They guide you through a task by clearly laying out all the choices. 
If you’re familiar with any other Windows program, you’re familiar with dialog boxes. Dialog boxes provide 
contextual help in the form of a tooltip that provides information on an option or control. To use contex-
tual tooltips, position the cursor over a control.

TIPTIP You can enter mathematical expressions for values in dialog box text boxes; start an 
expression with an equal sign (=). For example, in the Angle box of the Hatch and 

Gradient (Hatch if you are using AutoCAD LT) dialog box, you can enter =20+10. Press Alt+Enter to 
complete the process. You can also enter mathematical expressions in palette text boxes.

When you’ve finished using a dialog box, click OK to accept any settings you specified, or click Cancel to 
discard any changes. In some cases, you can click Apply to save the changes made without closing the dia-
log box.

Using toolbars
Toolbars provide a quick way to execute a command with one click of the mouse. If you’re not sure what a 
toolbar button does, hover the cursor over a button and read the tooltip.

NOTENOTE In the default 2D Drafting & Annotation workspace (and in the 3D Modeling workspace in 
AutoCAD only), no toolbars are displayed, except for the Quick Access toolbar. Instead, 

you use the ribbon to execute commands, as described earlier in this chapter. To display the toolbars 
from previous releases, switch to the AutoCAD Classic or AutoCAD LT Classic workspace; click the 
Workspace Switching button on the right side of the status bar and choose AutoCAD Classic or 
AutoCAD LT Classic.

The Quick Access toolbar contains a few often-used commands, starting with QNEW, OPEN, QSAVE, 
UNDO, REDO, and PLOT. In Chapter 29, I explain how to customize the tools that are on this toolbar.

When you click a toolbar button, in order to complete the command, you usually need to look at the 
Dynamic Input tooltip or the command line to follow the prompts there. I explain the command line and 
Dynamic Input later in this chapter.

When you work in the AutoCAD Classic or AutoCAD LT Classic workspace, you have many more toolbars. 
Here are some points about the toolbars in the AutoCAD Classic and AutoCAD LT Classic workspace:

n A few of the toolbars have flyouts, attached toolbars containing additional buttons. For example, 
on the Standard toolbar, the Zoom button has a tiny arrow on its lower-right corner. Click and 
hold a second and the flyout flies out, revealing several other buttons, all related to zooming in 
and out. Drag down and choose any one of the options.
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n To display a toolbar, right-click any toolbar and choose the toolbar you want to display. 
Displayed toolbars have a checkmark next to their name. To hide a toolbar, follow the same 
procedure — choose the toolbar to deselect it.

TIPTIP To display the Express Tools (AutoCAD only) or Autodesk Seek toolbar, right-click in the 
gray space outside any toolbar. From the shortcut menu, choose EXPRESS and then the 

toolbar that you want to display. (Autodesk Seek is a Web portal that works together with AutoCAD to 
insert blocks and other content.)

n As soon as a toolbar is open, you can close it by clicking the Close button at the upper-right cor-
ner, as long as it is not docked — that is, parked at one edge of the screen. Toolbars can float 
within the drawing area or even outside the application window (when it is not maximized). You 
can move them by dragging them, and reshape them by dragging any edge. To dock a floating 
toolbar, drag it by its title bar to any edge of the application window. Docked toolbars have grab 
bars (which look like a double line) at one end; grab bars enable you to easily undock and move 
the toolbars.

TIPTIP To prevent a toolbar from docking as you move it to the edge of the screen, press Ctrl as 
you drag. To close all the toolbars and palettes, press Ctrl+0. You now have more space to 

draw. To get back your toolbars and palettes, press Ctrl+0 again.

Using palettes
A palette is a window that you can dock or float (like a toolbar). Palettes combine related functions in one 
place. AutoCAD and AutoCAD LT have several palettes that are covered throughout this book. To see pal-
ettes only when you need them, you can auto-hide them. Right-click the palette’s title bar and choose Auto-
hide from the shortcut menu. To dock a palette, choose Allow Docking from the same shortcut menu. You 
can dock and auto-hide a palette: Right-click the palette’s title bar and choose Anchor Right or Anchor Left. 
The palette collapses to a thin vertical strip and opens only when you hover the mouse cursor over it. You 
can also anchor more than one palette on a site. They fit together on the right or left side and unroll to their 
full length when you hover the cursor over them.

Tool palettes
Tool palettes are another way to give AutoCAD and AutoCAD LT commands. To open the Tool Palettes 
window, shown in Figure 3.1, choose View tab ➪ Palettes panel ➪ Tool Palettes. The palettes are actually a 
collection of tabs that are used to organize tools with similar functionality. Because of the number of tabs, 
some of the tabs are bunched up at the bottom. To choose these tabs, right-click those bottom tabs and 
choose a tab from the list that appears. The AutoCAD LT Tool Palettes window contains fewer tabs, and 
some of the tabs are slightly different.

Each of the items on a tool palette is a tool. The tools on the Command Tool Samples tab contain com-
mands that you can use. For example, you can draw a line by clicking the Line tool. The effect is the same 
as choosing Home tab ➪ Draw panel ➪ Line. The first two tools have flyouts, which are like toolbar flyouts. 
Click the small arrow and the flyout appears, containing other command buttons. Click the command but-
ton that you want in order to start that command.

CROSS-REFCROSS-REF You can use tool palettes to insert objects, fill in closed areas, and add other content. For 
more information, see Chapter 26. I also explain how to customize tool palettes in 

Chapter 29. For example, you can put custom commands on a tool palette.
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 FIGURE 3.1

The Tool Palettes window, as shown in AutoCAD.

The Command Line and Dynamic Input
You can execute a command by typing it directly on the command line, directly to the right of the 
Command: prompt. The command line is a place to enter commands as well as coordinates and values, as 
shown in Figure 3.2.

The command line is actually a window that you can move like a palette. By default, it is docked at the bot-
tom of the application window. The window usually shows three lines of text, the Command: prompt, 
where you type, and two lines of text from the previous command. You can drag the top edge of the win-
dow to display more than three lines. Commands that you choose from the ribbon, a toolbar button, a 
menu, or a tool palette are all echoed on the command line.

TIPTIP By default, AutoCAD and AutoCAD LT display the command line. You can hide the com-
mand-line window by using the COMMANDLINEHIDE command, and display it with the 

COMMANDLINE command, or press Ctrl+9, which toggles the Command window on and off. Another 
option for the command line is to undock the Command window, right-click the window’s title bar on 
the left, and choose Auto-hide. The Command window collapses to its title bar until you place the cur-
sor over it.
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 FIGURE 3.2

The command line.

Command line

Using Dynamic Input
You can use the Dynamic Input feature to execute commands that you type. Dynamic Input displays what-
ever you type in a tooltip box near the cursor. Dynamic Input also displays prompts at the cursor, so that 
you don’t have to look down at the command line. Note that Dynamic Input does not completely replace 
the command line; in some situations the command line displays necessary prompts that the Dynamic 
Input tooltip omits. For more information about Dynamic Input settings, see Chapter 4.

You can turn Dynamic Input on and off by using the Dynamic Input button on the status bar. When 
Dynamic Input is on, a tooltip box echoes what you type, displays prompts, and then displays your 
responses at the cursor as you type, as shown in Figure 3.3. This input is echoed on the command line after 
you press Enter. When Dynamic Input is off, commands and other input that you type appear on the com-
mand line only.

 FIGURE 3.3

The Dynamic Input tooltip prompts you for input and then displays your input as you type.
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Understanding command names
All commands have a special one-word command name. This may or may not be the same as the wording 
that appears on the toolbar’s tooltip or on the menu. However, you can be sure of one thing: Every com-
mand can be executed by typing its name on the command line or in the Dynamic Input tooltip. Fast typ-
ists often prefer to type the command because they find it faster than searching for a command on the 
ribbon, a menu, a toolbar, or a palette. Most users use a combination of the command line and other user 
interface options.

Some of the commands are easy to type, such as LINE or ARC. Others are long and harder to remember, 
such as HATCHEDIT, DDPTYPE, or EXTERNALREFERENCES. Command names such as these can quickly 
drive you to use one of the user interface elements.

CROSS-REFCROSS-REF If you like typing commands, you can create short versions of the command names, called 
aliases. Many are already included with AutoCAD and AutoCAD LT. Aliases are covered in 

Chapter 29.

You can edit what you have typed on the command line. If you type a long command or a difficult coordi-
nate, and make a mistake, you can backspace up to the mistake and retype the last part correctly. Table 3.1 
shows how to use the keyboard edit keys to edit the command line.

TIPTIP When you start to type a command, and you aren’t sure of the exact spelling, you can start 
typing what you know and then press the Tab key to cycle through all the possibilities in 

the Dynamic Input tooltip or on the command line. Press Enter when you see the command that you 
want. This AutoComplete feature works for system variables (which I cover in Chapter 5) and command 
aliases as well. For example, several commands start with “COPY”. You can type copy and then repeat-
edly press Tab to see these commands.

 TABLE 3.1

Command-Line Editing Keys
Key Function

Backspace Backspaces through the text on the command line, erasing each letter as it backspaces.

Left arrow Moves backward through the text of the command, without erasing.

Right arrow Moves forward through the text of the command, without erasing.

Home Moves the command-line cursor to the beginning of the text.

End Moves the command-line cursor to the end of the text.

Insert Toggles between Insert/Overwrite modes. Insert mode inserts text. Overwrite mode types over 
existing text. Note that there is no visual confirmation of which mode you are in.

Delete Deletes the character to the right of the cursor on the command line.

Ctrl+V Pastes text from the Windows Clipboard.

You can scroll through and reuse previous command-line entries. To repeat the last line you entered, press 
the up arrow. Press Enter to execute it. To see more of the command-line entries, press F2 on your key-
board to open the Text Window. Scroll until you find the entry you want, highlight it, and then right-click 
and choose Paste To CmdLine from the shortcut menu. You now see the highlighted text on the current 
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command line. You can copy selected text from the command-line history or the entire history to the 
Clipboard. You can also choose Recent Commands from the Text Window’s shortcut menu and choose one 
of the commands from the submenu that appears.

TIPTIP Switching from the mouse to the keyboard and back is time-consuming. In general, if 
you’re picking points by using the mouse (covered in Chapter 4), using the ribbon and 

other graphic user interfaces to give commands is faster. If you’re typing coordinates as you did in 
Chapter 1, your hands are already at the keyboard, so typing commands at the keyboard is easier.

Responding to commands
When you execute a command by any method, you usually need to respond to the command. AutoCAD 
displays a prompt that tells you what you need to do next.

The format for command prompts on the command line is as follows:

current instruction or [options] <current value>:

The current instruction explains what you need to do. For example, if you choose an editing command, the 
prompt usually instructs you to “Select objects.” The text in the square brackets lists the various options 
available for the command. The angled brackets tell you the current value or default option for the com-
mand, if any.

In the Dynamic Input tooltip, you first see the following:

current instruction or ↓

If the current instruction is to specify a point, you also see the cursor’s X and Y coordinates. Figure 3.4 
shows a prompt for the CIRCLE command. After specifying the center of the circle, this command has a 
current instruction to specify the radius, an option to specify the diameter, and a current value of 1.0000, 
the radius of the previously drawn circle.

 FIGURE 3.4

To see the options and a current value (if any) in the Dynamic Input tooltip, press the down arrow on your key-
board.

NOTENOTE Throughout this book, I show the prompt as it appears on the command line, because this 
prompt includes the options. If you are looking at the Dynamic Input tooltip, press the 

down arrow to display the options at the tooltip or right-click to display the shortcut menu.

When you see a prompt, the possible types of responses are as follows:
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n Specify a point. You can pick a point by clicking with the mouse. You can also enter an X,Y 
coordinate or displacement — whatever you type appears both in the Dynamic Input tooltip and 
on the command line. Chapter 4 explains how to specify points.

n Enter a value or text. You type the value or the text and press Enter. If Dynamic Input is on, you 
see your input as you type in the tooltip but you don’t see the value on the command line until 
you press Enter. If Dynamic Input is off, you see your input as you type on the command line.

n Select an object. Most editing commands require that you select one or more objects. You can 
click an object to select it. I explain all the other methods to select objects in Chapters 9 and 10.

n Choose an option. Many commands have options that you need to choose before continuing to 
use the command. To choose an option by using the command line, do one of the following:

n Type the one or two letters that are capitalized in the option name — usually (but not always) 
the first letter(s) of the option. You can type the letter(s) in lowercase. Press Enter.

n Press Enter to choose a default option or current value.

n Right-click in the drawing area and choose one of the options from the shortcut menu. This 
works best for options that won’t need any numerical input on the command line.

 To choose an option by using the Dynamic Input tooltip, press the down arrow on your keyboard 
to display the options. If there is a default value, you see a mark next to it. Then click one of the 
options.

At this point, additional options and prompts may appear; you respond in the same way that I have just 
described, depending on the type of information that the command needs.

In the following exercise, you practice using command options and picking points on the screen with the 
mouse.

STEPS: Using Command Options

 1. Open a new drawing by using the acad.dwt or acadlt.dwt template. Make sure that the 2D 
Drafting & Annotation workspace is chosen from the Workspace Switching pop-up list at the 
right side of the status bar. Close any palettes that may be open.

2. Choose Home tab ➪ Draw panel ➪ Polyline. (A polyline can contain both line and arc segments. I 
discuss polylines in Chapter 16.)

 3. Look at the command line and the Dynamic Input tooltip. (If you don’t see the Dynamic Input 
tooltip near the cursor, click the Dynamic Input button on the status bar.) You see the following 
prompt:

Specify start point:

  You also see the current coordinate location of the cursor in the Dynamic Input tooltip. Move the 
mouse cursor anywhere in the middle of the screen, and click to specify the start point. This is 
called picking a point.

 4. Now you see the following prompts, the first on the command line and the second in the 
Dynamic Input tooltip:

Specify next point or [Arc/Halfwidth/Length/Undo/Width]:
Specify next point or ↓

  Suppose that you want to specify the width of the polyline. Because specifying the next point is 
the main instruction, right-click to display the shortcut menu and choose Width, which is one of 
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the options. The program responds with the Specify starting width: prompt. Follow the 
prompts:

Specify starting width <0.0000>: .5 ↵
Specify ending width <0.5000>: .25 ↵

 5. The prompt to specify the next point returns. Move the mouse so that your cursor is away from 
the first point that you picked and pick another point. You now see the same prompt repeated.

 6. This time, you want to change the width. To specify the width this time, type w ↵. Follow the 
prompts:

Specify starting width <0.2500>: ↵ to accept the default value.
Specify ending width <0.2500>: ↵ to accept the default value again.

 7. Move your mouse so that the new segment is at a different angle than the first one. Pick any point 
on the screen. The same prompt appears again.

 8. Press the down arrow to display the Dynamic Input shortcut menu. Choose Close from the menu. 
AutoCAD closes the polyline so that you now have a triangle, and ends the command.

  Do not save this drawing.

NOTENOTE You may have noticed an underscore (_) before commands. This mark allows translation 
to foreign languages and can be ignored.

Command Techniques
To make working with commands easier, AutoCAD and AutoCAD LT offer shortcuts for repeating and can-
celing commands as well as sophisticated undo and redo options. You can also use certain commands in the 
middle of another command.

You can have more than one command in process concurrently, one in each open drawing. You can switch 
from one open drawing to another without interrupting your commands. For example, if you’re in the mid-
dle of drawing a circle in one drawing, you can open a new drawing and start another command to get 
some information you need for the circle. Then you can return to the first drawing and complete the circle.

Repeating commands
The most common way to repeat a command you have just used is to press Enter. The most recent com-
mand appears again.

TIPTIP You can also press the Spacebar at the Command: prompt to repeat a command you just 
used. This technique works well if you want to keep one hand on the mouse and use the 

other hand to press the Spacebar.

If you know in advance that you’ll be using a command several times, you can use another technique — 
type multiple ↵. At the Enter command name to repeat: prompt, type the command name on the 
command line. The command automatically reappears on the command line. For example, you could type 
multiple and then arc if you knew you were going to draw several arcs in a row. To stop repeating the 
command, press Esc.

TIPTIP If you create a ribbon or toolbar button that executes a customized set of actions (as I 
explain in Chapters 29 and 33), right-click and choose the top option of the shortcut menu 

to repeat the action of the custom button. You cannot press Enter to get this effect.
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Using recent input
You may need to use the same input again and again. For example, you may want to draw several circles 
with the same radius. You can use the recent input list to choose a recently used radius instead of typing it 
again. You can access recent points, values (such as distances and angles), and text strings.

When you see a prompt for input, right-click and choose Recent Input from the shortcut menu. (In a few 
instances, no shortcut menu is available, so you can’t use this feature.) You can then choose one of the 
recent input items from the list. You can also press the up or down arrows to cycle through the recent input 
in the Dynamic Input tooltip.

The Recent Input feature displays items that are appropriate for the current prompt. For example, if the 
prompt asks for a radius, you don’t see angles or X,Y coordinates; you see only lengths.

Canceling commands
Sometimes you start a command and then realize you don’t need it. In this situation, you can cancel the 
command and then choose a different command. Press the Esc key to cancel a command that you’ve 
already started. The Command: prompt reappears.

In the following exercise, you practice the techniques for repeating and canceling commands.

STEPS: Repeating and Canceling Commands

 1. Start a new drawing by using the acad.dwt or acadlt.dwt template. Make sure that the 2D 
Drafting & Annotation workspace is chosen from the Workspace Switching pop-up list at the 
right side of the status bar. Close any palettes that may be open.

 2. Choose Home tab ➪ Draw panel ➪ Circle.

 3. At the Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 
prompt, pick a center point anywhere near the center of the screen.

 4. At the Specify radius of circle or [Diameter]: prompt, type 2 ↵. The circle appears in 
the drawing area.

 5. Press Enter. The CIRCLE command’s first prompt appears again.

 6. Follow these prompts:

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 
Right-click and choose 2P from the shortcut menu.

Specify first end point of circle’s diameter: Pick any point on the 
screen.

Specify second end point of circle’s diameter: Press Esc.

  The prompts disappear.

 7. Press the Spacebar. Looking at the Dynamic Input tooltip, you see the Specify center point 
for circle or ↓: prompt. Pick any point on the screen.

 8. At the Specify radius of circle or ↓: prompt, press Enter to create another circle with a 
radius of 2.

  Do not save this drawing.
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Undoing a command
Most Windows applications offer Undo and Redo commands. AutoCAD and AutoCAD LT are no different. 
Some applications remember a list of your last few actions so that you can undo them one by one. AutoCAD 
and AutoCAD LT remember every command you execute, starting from the time you open a drawing. You 
can therefore undo every action and return your drawing to its condition when you opened it.

Actually, there are a few obvious exceptions. For example, if you print a drawing, you can’t unprint it, and 
you can’t unsave a drawing, either. Similarly, commands that provide you with information, such as the 
coordinates of a point, cannot be undone.

NOTENOTE Some commands have their own undo options. I explain these undo options when I dis-
cuss these commands throughout the book.

Each time you click Undo on the Quick Access toolbar, you undo one command. You can click the Undo 
button’s drop-down list and choose an earlier command to undo that command and all later commands. If 
you continue back to the first command of the session, you undo all the commands and get the message:

Everything has been undone

NEW FEATURENEW FEATURE The Undo button on the Quick Access toolbar now allows you to undo multiple opera-
tions by clicking the down-arrow to the right of the button and selecting the earliest com-

mand that you want to undo. This procedure undoes all commands between the one you select and the 
top-most command. You can still click the Undo button to undo the most recent command.

When you start the UNDO command, which you enter on the command line, you see the following options:

Enter the number of operations to undo or [Auto/Control/BEgin/End/
Mark/Back] <1>:

Enter the number of operations to undo is the default instruction. If you type a number, such as 3, 
you undo your last three commands. This action is equivalent to clicking the Undo button three times. 
Table 3.2 explains the other options.

 TABLE 3.2

Options of the UNDO Command
Option What It Does

Auto Can be On or Off. Applies to a menu item that executes more than one command at a time. When Auto is 
On (the default), the entire menu item is undone in one step. When Auto is Off, UNDO undoes each step 
one at a time.

Control Offers three suboptions. All, the default, gives you the full UNDO capability. None disables the UNDO 
command. One enables you to undo only one step at a time, effectively turning the UNDO command into 
the U command.

Begin Works with the End option. This starts a group at the current point of the list of commands. Then when you 
use the End option, UNDO undoes all the commands in the group. The U command also undoes everything 
within a group.

End Marks the end of all commands in the group created by using the Begin option.

Mark This option works with the Back option. It is somewhat similar to the Begin option, but you can place 
several marks as you work.

Back When you use this option, AutoCAD or AutoCAD LT undoes only to the most recent Mark point. The next 
Back option you use undoes to the Mark point before that.
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As you undo commands, the command line lists the commands that are being undone. Sometimes, you see 
the word Group, which means that a group of commands is being undone. However, sometimes the word 
Group is used even for a single command. This use of the word Group is not significant and can be ignored.

TIPTIP You can tell AutoCAD or AutoCAD LT to combine consecutive zooms and pans when you 
undo commands to help you quickly get back to your previous situation. Choose 

Application Button ➪ Options and click the User Preferences tab. Then check the Combine Zoom and 
Pan Commands check box in the Undo/Redo section.

Using the Back option when no mark has been created undoes everything you have done in a drawing ses-
sion! Luckily, you get the following warning message:

This will undo everything. OK? <Y>

Type n ↵ if you do not want to undo everything.

Redoing a command
If you undo a command, you might realize that you want to undo the undo. This is called redoing a com-
mand. Don’t confuse redoing a command with repeating a command. Redoing only applies when you have 
just undone a command.

The REDO command on the Quick Access toolbar redoes the effect of the previous UNDO command. You 
can redo multiple UNDO commands.

NEW FEATURENEW FEATURE Redo on the Quick Access toolbar now allows you to redo multiple undo operations by 
clicking the down arrow to the right of the button and selecting the earliest command you 

want to redo. All commands between the one you select and the top-most command are reversed. You 
can still click the Redo button to redo the effect of the most recent UNDO command.

NOTENOTE The MREDO command lets you undo multiple UNDO commands at one time. You can 
enter it on the command line.

In the following exercise, you practice using the UNDO and REDO commands.

STEPS: Undoing and Redoing Commands

 1. Start a new drawing by using acad.dwt or acadlt.dwt as the template. Make sure that the 2D 
Drafting & Annotation workspace is chosen from the Workspace Switching pop-up menu on the 
right side of the status bar.

2. Choose Home tab ➪ Draw panel ➪ Line.

 3. Follow the prompts to draw one line, and press Enter to end the command.

 4. Choose Home tab ➪ Draw panel ➪ Arc.

 5. Using the default options, pick any three points to draw an arc.

 6. Choose Home tab ➪ Draw panel ➪ Circle.

 7. Pick one point to be the center of the circle and another nearby point to specify the radius. Your 
drawing now contains a line, an arc, and a circle, and looks something like Figure 3.5. Of course, 
your objects will look different because you picked different points.

8. Click the Undo button on the Quick Access toolbar; the circle disappears.
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 9. Click the Undo button on the Quick Access toolbar; the arc disappears. Click the Undo button 
again; the line disappears.

10. Click the drop-down arrow to the right of the Redo button on the Quick Access toolbar, and select 
Arc. All three objects reappear because they were undone by the previous UNDO commands.

  Do not save this drawing. If you are continuing, keep the drawing on the screen for the next 
exercise.

 FIGURE 3.5

Your drawing should contain a line, an arc, and a circle.

CROSS-REFCROSS-REF The OOPS command restores the most recently erased object or set of objects, even if 
you have used other commands in the meantime. See Chapter 18 for further information.

Using one command within another command
Certain commands can be used within another command. These are called transparent commands. After a 
transparent command is completed, the original command continues its regular operation. Many transpar-
ent commands help you display the drawing differently so that you can complete the original command 
easily. Other transparent commands change settings. In fact, almost any command that doesn’t select 
objects, create new objects, cause regeneration, or end the drawing session can be used transparently. 
When you start transparent commands from the ribbon or menus, they are automatically transparent. If 
you want to type a transparent command on the command line or in the Dynamic Input tooltip, you need 
to type an apostrophe ( ‘ ) before the command name.

In this exercise, you practice using transparent commands and two commands concurrently.

ON the DVD-ROMON the DVD-ROM The drawing used in the following exercise on using transparent commands and two com-
mands concurrently, abqs-01.dwg, is in the Results folder on the DVD.

STEPS: Using Transparent Commands and Two Commands Concurrently

 1. From the previous exercise, you have a line, an arc, and a circle on the screen. If not, begin a new 
drawing by using acad.dwt or acadlt.dwt as the template and draw a line and an arc any-
where on the screen. (You don’t need the circle.) Because you haven’t saved this drawing, it is 
called drawing1.dwg.

NOTENOTE If you start a new drawing, make sure that the AutoCAD 2D Drafting & Annotation work-
space is chosen from the Workspace Switching pop-up menu on the right side of the sta-

tus bar. Close any palettes that may be open.
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 2. Type zoom ↵ on the command line. At the prompt, press Enter. Then drag down in the drawing 
area a little. The drawing zooms out, appearing smaller.

 3. Choose Open from the Quick Access toolbar and open abqs-01.dwg from the Results folder 
on the DVD. This is a drawing of a window from the Quick Start chapter.

 4. Choose View tab ➪ Windows panel ➪ Switch Windows drop-down list ➪ drawing1.dwg to dis-
play your original drawing.

 5. Choose Home tab ➪ Draw panel ➪ Circle. The following prompt appears:

Command: Specify center point for circle or [3P/2P/Ttr (tan tan 
radius)]: Pick any point at the center of your screen.

Specify radius of circle or [Diameter]:

 6. At this point, say that you want to see the drawing closer up to properly decide where to place the 
radius of the circle. Type ‘zoom ↵. The following appears on the command line. (You may need 
to press F2 to see the entire prompt. Press F2 again to close the Text Window.) Follow the 
prompts.

>>Specify corner of window, enter a scale factor (nX or nXP), or
[All/Center/Dynamic/Extents/Previous/Scale/Window/Object] <real 

time>: 2x ↵
Resuming CIRCLE command.
Specify radius of circle or [Diameter]:

 7. Let’s say that you want the radius to be equal to the width of the window in your other drawing. 
Choose View tab ➪ Windows panel ➪ Switch Windows ➪ abqs-01.dwg.

 8. The dimension text clearly states that the window is 3’8" wide, which is 44 inches.

 9. Choose View tab ➪ Windows panel ➪ Switch Windows ➪ drawing1.dwg.

 10. Type 44 ↵ to create the circle. Type Zoom ↵ on the command line, and then e ↵ to see the entire 
drawing, including the circle that you just drew.

 11. Close abqs-01.dwg. Do not save drawing1.dwg.

Looking carefully at the prompts for the transparent use of the ZOOM command, note three features:

n The ZOOM command is preceded by an apostrophe. This is the sign of a transparent command.

n The prompt for the transparent command is preceded by >>. This helps you distinguish between 
the prompts of the original command and the transparent command that is embedded in it.

n When the transparent command is complete, the prompt tells you. In this case, you see 
Resuming CIRCLE command.

Experiment using transparent commands, and you’ll soon find them indispensable.

Of Mice and Pucks
For the sake of simplicity, this book assumes that you’re using a mouse, but some people use a digitizing 
tablet and a puck (or a stylus). A typical digitizing tablet and puck are shown in Figure 3.6. A puck often 
has more buttons than a mouse and also has crosshairs on a transparent area that you can use for accurately 
picking points from a paper drawing.
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 FIGURE 3.6

A digitizer and puck.

The digitizing tablet is generally configured to include an area that represents the screen you draw on as 
well as a customizable command area that you use for commands. This command area of the tablet func-
tions as another menu. Figure 3.7 shows the default tablet provided with AutoCAD. (AutoCAD LT has a 
similar one.) Usually, you would customize the tablet to suit individual needs, as explained in Chapter 33. 
Each square is equivalent to a toolbar button and executes a command when you click it. The top area is 
left blank for you to include your own commands. This area is often used to insert parts from a library of 
standardized parts. Examples would be gaskets and valves in a mechanical drawing environment or doors 
and windows in an architectural environment.

The square area in the right center represents the drawing area. In this area, the puck functions like a 
mouse to draw, as well as to access menus and dialog box options. The tablet can also be used for a process 
called digitizing, which means transferring data from paper into AutoCAD or AutoCAD LT. This transference 
is often done by putting a paper document directly on the tablet and using the entire tablet as a drawing 
area. Because the puck has crosshairs on a transparent surface, you can pick points on the drawing, which 
then become endpoints of lines, for example.
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 FIGURE 3.7

The standard tablet menu.

Getting Help
AutoCAD and AutoCAD LT have so many commands with so many options that every user needs help at 
some time. AutoCAD and AutoCAD LT come with a very complete Help system.

CROSS-REFCROSS-REF See Appendix B for help that is available on the Internet and other resources for AutoCAD 
and AutoCAD LT.

Getting help on a command
The easiest way to get help on a command is to start the command and press F1. The Help screen for that 
command opens up. Figure 3.8 shows the screen that opens when you type zoom ↵ and then press F1.

NOTENOTE After you have opened the Help window one time, when you press F1, it only causes the 
window to blink on the Windows task bar. Go to the task bar and click the blinking button 

to open the Help window.

Finding help with Quickstart links
Quickstart links are hyperlinks that you find at selected locations to help you understand a feature or con-
cept. For example, if you choose Plot from the Output tab, the Plot dialog box opens with a link, Learn 
about Plotting, to more help on plotting. If the feature is new, the link goes to the New Features 
Workshop, which I cover later in this chapter.



55

Using Commands 3

 FIGURE 3.8

The Help screen for the ZOOM command.

Using the main Help system
When you have a question, try the Help system. AutoCAD and AutoCAD LT come with the most complete 
Help documentation I have ever seen in a program. Pressing F1 (with no command active) or clicking the 
question mark at the right end of the title bar opens the User Documentation window, as shown in Figure 
3.9. Click the Show button, if necessary, to display three tabs to the left.

The Contents tab
The Contents tab displays help organized by topic. It’s like the table of contents of a book. Double-click the 
icon of a book to open that topic and see subtopics. Click a topic to see it displayed in the right panel. 
Double-click Command Reference on the Contents tab to get help on commands and system variables. 
Double-click User’s Guide for the “how-to” manual.

The Index tab
If you have an idea in your head but don’t know the command name, you may want to use the index. The 
index is an alphabetical listing of topics. In the text box, type the first few letters of the word or words for 
which you want help. As you type, the list jumps to the closest match. When you’ve found the topic you 
want, highlight it and click Display (or double-click it). Sometimes subtopics appear from which you can 
choose.

The Search tab
The Search tab enables you to enter keywords. Type keywords or a phrase in the text box and click the 
Search button, or just press Enter. Choose a topic to display it on the right.
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 FIGURE 3.9

The main Help window in AutoCAD.

Working with Help screens
The Help screens have several features that you should know so you can make the best use of them. Many 
of the topics displayed on the right have three tabs:

n Concept. The overall description

n Procedure. How to do it

n Quick Reference. Related commands and system variables or the documentation of a command, 
for example, depending on the topic

After you arrive at the Help screen you want, look for links to related topics.

At the top of most screens are several buttons. The selection of buttons depends on which aspect of Help 
you’re accessing. These buttons help you navigate the Help system quickly and easily:

n Hide/Show. Hides the left pane so that you can work and look at a Help screen at the same time. 
When hidden, the button becomes a Show button that displays the left pane.

n Back. Returns you to the previous Help screen you viewed.

n Forward. Returns you to the Help screen you viewed before you clicked the Back button.

n Home. Displays the main Help window.

n Print. Prints the topic.

n Options. Offers further options such as going to the Home help page and refreshing the screen.
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Using the InfoCenter
The InfoCenter is a simple way to access Help, the Communication Center, and Favorite resources. This 
tool is located in the upper-right corner of the AutoCAD or AutoCAD LT window, as shown in Figure 3.10.

 FIGURE 3.10

The InfoCenter gives you easy access to Help, the Communication Center, and your Favorite resources.

Help

Communication Center

Search button

Search box

Subscription Center

Favorites

Search Help
The Search field enables you to enter a search term and get results from the Help files and the New Features 
Workshop. Enter one or more terms and press Enter. The results drop down, and you can choose the item 
you want in order to open it in the Help window.

TIPTIP You can add your own resources to search through those, as well. Click the down arrow 
to the right of the Search button and click Add Search Location to browse to files on your 

computer or network. You can add resources from the following file types: TXT, DOC, CHM, HLP, 
HTML, HTM, PDF, and XML. This is a great place to reference your CAD Standards Manual and/or those 
of your clients. From the same down arrow, you can choose Search Settings to specify which of the 
standard resources you want to search, depending on your needs.

The Communication Center
The Communication Center tool in the InfoCenter shows Live Updates (software updates), subscription 
announcements and lessons (for subscription members), articles, and tips. It also displays RSS feeds of the 
knowledge base, blogs, and the discussion group. You can customize the settings. For more information, 
see Chapter 26.

Favorites
These are quick links to items that you have tagged as useful. You can tag these items from your Search 
results or in the Communication Center drop-down list. To the right of each item is a white star. Click the 
star to turn it yellow and add it to the Favorites list.

In this exercise, you practice using the Help system.

STEPS: Using AutoCAD Help

 1. If AutoCAD or AutoCAD LT is not open, start the program with the acad.dwt or acadlt.dwt 
template. If the program is already open, you can do this exercise with any drawing on the screen. 
Make sure that the 2D Drafting & Annotation workspace is chosen from the Workspace 
Switching pop-up menu on the right side of the status bar. Close any palettes that may be open.
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 2. Choose Home tab ➪ Draw panel ➪ Circle. At the prompt, press F1 on the keyboard. The Circle 
Help screen opens. (If it doesn’t open, click the Help window’s button on the Windows task bar.)

 3. Click 2P (Two Points), which appears underlined. The 2P description appears. Read the descrip-
tion of the 2P option.

 4. Click the Close button at the top-right corner of the Help window. Press Esc to cancel the 
CIRCLE command.

 5. Click the Help (question mark) button on the right side of the title bar. If the left, tabbed pane 
does not appear, click the Show button in the Help window.

 6. Click the Contents tab if it is not on top. Double-click User’s Guide. From the list, double-click 
The User Interface.

 7. Click Other Tool Locations, and then click Shortcut Menus. Read the text in the right 
pane.

 8. Click the Procedures tab in the right pane of the Help window. Click the To Display a Shortcut 
Menu link and read the text.

 9. On the left side of the Help window, click the Index tab.

 10. In the text box at the top, type transparent commands. (Don’t press Enter.) Double-click the 
Transparent Commands item.

 11. From the Topics Found window, double-click the Enter Commands on the Command Line 
item.

 12. In the right pane, scroll down until you see the Interrupt a Command with Another 
Command or System Variable item and read the text.

 13. In the left pane, click the Contents tab again. Scroll down and double-click Command Reference, 
then double-click Commands.

 14. Double-click C Commands, and then click CIRCLE. You see the Circle Help screen again. You 
can find help on any command from the Command Reference. Close or minimize the Help 
window.

 15. In the AutoCAD InfoCenter window, type transparent commands in the Search text box and 
press Enter. Choose Enter Commands on the Command Line (Concept). If necessary, 
click the Help button on the Windows task bar. You should see the same content that you saw 
previously.

 16. Click the Close button of the Help window.

Summary
In this chapter, you read all you need to know about how to use AutoCAD and AutoCAD LT commands. 
Specifically, you read about:

n Using the ribbon

n Using menus and shortcut menus

n Using dialog boxes

n Working with toolbars

n Using tool palettes

n Understanding command names
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n Using and editing the command line

n Using the Dynamic Input tooltip to enter and respond to commands

n Responding to command options and using the command line and shortcut menus

n Repeating and canceling commands

n Undoing and redoing commands

n Using transparent commands

n Using a puck and digitizing tablet to enter commands

n Getting help

In the next chapter, I explain how to specify coordinates, an essential skill before you start to draw.





61

IN THIS CHAPTER
Working with absolute, 
relative, and polar coordinates

Using direct distance entry, 
orthogonal mode, and polar 
tracking

Using snap settings

Working with object snaps

Locating points

Specifying points in a drawing is one of the most fundamental tasks you do 
in AutoCAD and AutoCAD LT. Unless you know how to specify a point, 
you can’t draw anything real, whether a house or a gasket. Most objects you 

draw have a specific size, and you need to specify that information. You draw 
lines, arcs, and circles by specifying the coordinates of points on the screen. As 
with most tasks, AutoCAD and AutoCAD LT offer many ways to accomplish this.

Understanding the X,Y Coordinate 
System
AutoCAD and AutoCAD LT work the same way as the graphs with X and Y axes 
that you plotted in high school. Look at two displays of the User Coordinate 
System (UCS) icon, as shown in Figure 4.1. The UCS icon on the left is the 
default for 2D drawing; the one on the right is the default for 3D drawing and 
includes the Z axis. In this chapter, I focus on the X and Y axes.

CROSS-REFCROSS-REF The UCS icon can take on different appearances. See 
Chapter 8 for details. For information on the UCS icon in 3D 

work and 3D coordinates, see Chapter 21.

The X arrow points along the X axis in the positive direction. This means that as 
you go in the direction of the arrow, the X coordinates increase. The Y arrow 
points along the Y axis in the positive direction. Using this system, every 2D 
point on the screen can be specified by using X and Y coordinates. This is called 
a Cartesian coordinate system. The universal convention is to place the X coordi-
nate first, and then a comma (but no space), and then the Y coordinate. By 
default, the intersection of the X,Y axes is 0,0. Use negative numbers for points to 
the left of the X axis or below the Y axis.

Specifying Coordinates
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 FIGURE 4.1

The UCS icon shows the direction of the X and Y axes. If you’re in a 3D display, you also see the Z axis.

Drawing units
When you draw in AutoCAD or AutoCAD LT, you draw in undefined units. A line from point 3,0 to point 
6,0 is three units long. While you’re drawing, these units can be anything — a millimeter, a centimeter, a 
meter, an inch, a foot, or a mile. In reality, you should know exactly what the units represent. After all, you 
don’t want your 36-foot-wide house to end up 36 inches wide!

When you set up a drawing, you specify how units are displayed — for example, whether partial units 
show as decimal points or fractions. (I cover units in Chapter 5.) However, you don’t actually specify what 
the units represent until you print or plot your drawing — covered in Chapter 17.

To ensure accuracy, you should draw full size. If you’re drawing a plan for a factory that will be 120 feet 
long, for example, you create lines with those measurements. On the screen, you can zoom in to see small 
details or zoom out to see the whole factory, so that you have no reason not to use the actual line lengths. 
It’s only when you need to print those 120-foot-long lines on a real sheet of paper that you have to specify 
how to plot out your drawing at a reduced scale.

Types of measurement notation
Users are typically familiar only with the type of notation used in their own field of specialty, whether scien-
tific, architectural, engineering, or whatever. However, you should be at least somewhat familiar with all the 
major forms of measurement notation.

NOTENOTE If you are using engineering or architectural units, AutoCAD and AutoCAD LT display 
parts of inches (fractions) differently than the format you must use to type them in. You 

must type in coordinates without any spaces because in AutoCAD a space is equivalent to pressing 
Enter, and that ends your input. Use a hyphen between whole and partial inches — for example, 3’2-
1/2". (You can omit the " after the number because inches are assumed in engineering and architectural 
units if no symbol follows a number.) However, this appears on the status bar as 3’-2 1/2". This can be 
confusing because the hyphen is in a different place, and you see a space between the whole and par-
tial inches.

Typing Coordinates
One of the more basic ways to specify the location of an object is to type its coordinates by using the key-
board. You can enter several types of coordinates. Use the type of coordinates that suit your specific situation.
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TIPTIP If you need to enter a coordinate that you’ve typed recently, use the Recent Input feature. 
Right-click and choose Recent Input from the shortcut menu. Then choose the coordinate 

that you want from the list that appears.

Using the Dynamic Input tooltip to enter coordinates
Dynamic Input enables you to enter text input near the cursor. In Chapter 3, I explain how to use 
the Dynamic Input tooltip for commands and command options. Here I explain how to use it to enter 
coordinates.

The Dynamic Input button on the status bar turns Dynamic Input on and off. Because you can look at the 
tooltip near the cursor when you enter text, you can keep your attention on the drawing area, instead of 
looking down at the command line. Dynamic Input applies to commands that you type, responses to 
prompts, and coordinates.

Typing coordinates in the Dynamic Input tooltip
You can type 2D coordinates in the Dynamic Input tooltip in the same way that you type them on the com-
mand line — in the format x,y. You can press Tab between the X and Y coordinates instead of typing a 
comma, but typing the comma is probably easier and therefore more accurate.

When you draw a line, after you specify the first point, you see only one tooltip box because AutoCAD 
assumes that you want to enter only the distance, using the current angle of the temporary line shown on 
the screen. However, as soon as you type a comma or press the Tab key, a second box appears so that you 
can enter the Y coordinate, as shown in Figure 4.2. The same situation applies when you want to move or 
copy an object and want to specify an X,Y displacement.

In Figure 4.2, note the lock next to the X coordinate. Before you type any part of the coordinate, both the X 
and Y values vary as you move the mouse. When you enter a value for the X coordinate, you fix this value, 
as the lock indicates. However, the Y coordinate is still unlocked until you type a value.

 FIGURE 4.2

As you enter an X,Y coordinate, two boxes appear, one for each part of the coordinate.

Specifying Dynamic Input settings
You can specify how Dynamic Input works for coordinates that you type. Changing the settings gives you 
very different results when you type coordinates, so you should familiarize yourself with the settings. To 
specify settings for the Dynamic Input feature, right-click the Dynamic Input button on the status bar and 
choose Settings to display the Dynamic Input tab of the Drafting Settings dialog box, as shown in Figure 4.3.
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 FIGURE 4.3

Use the Dynamic Input tab of the Drafting Settings dialog box to specify how your Dynamic Input works when you 
type coordinates.

Pointer Input section
The Enable Pointer Input check box is selected by default, which means that the Dynamic Input tooltip 
includes an input box where you can type coordinates at the start of any command. If you uncheck this 
check box, you see these first coordinates only on the command line as you enter them. However, whether 
the check box is checked or not, as long as the Dynamic Input button is selected on the status bar, you see 
the input box for subsequent coordinates in a command. For example, if you are drawing a line, and the 
Enable Pointer Input check box is not checked, you don’t see coordinates that you type for the start point in 
the Dynamic Input tooltip, but for the next point, you see the input box and coordinates that you type 
appear in that box.

Click the Settings button to open the Pointer Input Settings dialog box. Here you can make the following 
choices:

n Default format for second or next points. You can choose to default to polar or Cartesian for-
mat. The default is polar format, which shows distances. I explain polar format in the “Polar coor-
dinates” section, later in this chapter. You can also choose between relative and absolute 
coordinates, as shown in Figure 4.4. The default is relative coordinates, which indicate a distance 
and direction from a previously specified point. I explain both absolute and relative formats in the 
next few sections of this chapter.

n Tooltip visibility. You can specify that you see the tooltip only when you start typing a point in 
response to a prompt, automatically at a prompt for a point (the default), or always.
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 FIGURE 4.4

The Pointer Input Settings dialog box sets important options for Dynamic Input.

CAUTION CAUTION The settings in this dialog box are very important for determining how all of your coordi-
nate entries work when Dynamic Entry is turned on. If you are upgrading from an earlier 

version of AutoCAD, you are used to the entry of X,Y coordinates denoting absolute, not relative, coor-
dinates. However, with Dynamic Input turned on, the default is relative coordinates. This is a great 
default and will speed up your coordinate entry, but can be very confusing if you are unaware of this 
setting or where to change it.

Dimension Input section
The Enable Dimension Input Where Possible check box is selected by default. This section has nothing to 
do with dimensions! Instead, it refers to distances or lengths as well as angles, as opposed to points or coor-
dinates. With this check box selected, after you indicate a first point, such as the start of a line or the center 
of a circle, you see a dimension tooltip that shows the length of the line segment or radius of the circle, as 
shown in Figure 4.5. You specify the length by typing in this tooltip. If you uncheck the check box, you 
don’t see this dimension tooltip.

 FIGURE 4.5

The so-called dimension input tooltip shows distances and angles.

Click the Settings button in this section of the dialog box to open the Dimension Input Settings dialog box. 
Here you can change settings relating to dimension input during grip editing. I discuss grip editing in 
Chapter 10.
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NOTENOTE If you uncheck both the Enable Pointer Input and the Enable Dimension Input Where 
Possible check boxes, you turn off Dynamic Input.

Dynamic prompts section
The Show Command Prompting and Command Input Near the Crosshairs check box enables the display of 
command prompts and your input in response to these prompts in the Dynamic Input tooltip. This part of 
Dynamic Input is supposed to take the place of the command line. However, the prompts are not an exact 
echo of what you see on the command line, and certain prompts do not appear in the tooltip.

NOTENOTE If you like Dynamic Input, try turning off the command line by using the 
COMMANDLINEHIDE command or by pressing Ctrl+9. You can get the command-line 

window back with the COMMANDLINE command or by pressing Ctrl+9 again. You can also undock the 
Command Line window, right-click its title bar, and choose Auto-hide. Then the Command Line win-
dow collapses to just its title bar; when you place the cursor over it, it automatically expands again.

Click the Drafting Tooltip Appearance button to open the Tooltip Appearance dialog box. Here you can 
change the color of the tooltip, change its size and transparency, and apply the settings to all drafting toolt-
ips in AutoCAD.

Overriding Dynamic Input settings
The default Dynamic Input settings ensure that your input in the tooltip is always interpreted as polar, rela-
tive coordinates. However, you may want to override this setting for an individual coordinate. You can 
override this setting by using a symbol before your X coordinate as you type it. AutoCAD provides three 
overrides that you can use:

n Absolute. To override the default setting of relative coordinates and enter an absolute coordinate, 
type #. For example, you could type #0,0 to specify the 0,0 coordinate. See the next section of 
this chapter for more information on absolute coordinates.

n Relative. If you have set your Dynamic Input for absolute coordinates, you can enter @ to over-
ride the setting and type a relative coordinate. For example, you could type @3,4. See the 
“Relative Cartesian coordinates” and “Polar coordinates” sections for a detailed explanation of rel-
ative coordinates.

n World. Normally, coordinates that you type are interpreted in the current User Coordinate 
System. The default coordinate system is called the World Coordinate System. If you have created 
a custom coordinate system but want to enter a World Coordinate System coordinate, type * 
before the X coordinate. For more information, see Chapter 8 (for two-dimensional drawings) 
and Chapter 21 (for three-dimensional drawings).

TIPTIP To temporarily turn off Dynamic Input, press and hold the F12 key. You might do this 
while you are picking points if you find that the tooltip obscures objects that you need to 

see. As soon as you release the F12 key, Dynamic Input returns.

Absolute Cartesian coordinates
When you type a line and enter the actual coordinates, such as a line from point 3,2 to 6,9, you are using 
absolute Cartesian coordinates. Absolute coordinates are measured from 0,0.

If you have Dynamic Input on with the default setting of relative units, you must enter the # symbol before 
entering the X portion of an absolute Cartesian coordinate when specifying the second or next point, as 
explained in the previous section. In this exercise, you practice entering absolute Cartesian coordinates.
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STEPS: Entering Absolute Cartesian Coordinates

 1. Start a new drawing by using the acad.dwt or acadlt.dwt template. Close any palettes that 
may be open.

2. If you have Dynamic Input on, right-click the Dynamic Input button on the status bar and choose 
Settings. In the Pointer Input section, click the Settings button. In the Pointer Input Settings dia-
log box, click the Absolute Coordinates option (unless this option is already selected). Click OK 
twice to return to your drawing.

 3. Choose Home tab ➪ Draw panel ➪ Line. Follow these prompts:

Specify first point: -10,-5 ↵
Specify next point or [Undo]: 21,-5 ↵
Specify next point or [Undo]: 21,49 ↵
Specify next point or [Close/Undo]: -10,49 ↵
Specify next point or [Close/Undo]: c ↵ (to close the rectangle)

  Most of the lines are off the screen. By default, a new drawing starts with 0,0 at the lower-left cor-
ner of your screen; therefore, negative coordinates do not show.

 4. Choose View tab ➪ Navigate panel ➪ Zoom drop-down list ➪ Out. If you still can’t see the entire 
rectangle, repeat the zoom out process until you can see it.

NOTENOTE If the prompt responds with Invalid Point or Point or option keyword required, 
you have entered a coordinate incorrectly. Try typing the coordinate again. Also, don’t 

forget that you can undo a command if you make a mistake. (See Chapter 3 for details.)

 5. Start the LINE command again and follow these prompts:

Specify first point: -8,-2 ↵
Specify next point or [Undo]: 19,-2 ↵
Specify next point or [Undo]: 19,21.5 ↵
Specify next point or [Close/Undo]: -8,21.5 ↵
Specify next point or [Close/Undo]: c ↵

 6. Once more, start the LINE command and follow these prompts:

Specify first point: -8,22.5 ↵
Specify next point or [Undo]: 19,22.5 ↵
Specify next point or [Undo]: 19,46 ↵
Specify next point or [Close/Undo]: -8,46 ↵
Specify next point or [Close/Undo]: c ↵

 7. If you changed the Dynamic Input settings in Step 1, you should change them back. Right-click 
the Dynamic Input button on the status bar and choose Settings. In the Pointer Input section, 
click the Settings button. In the Pointer Input Settings dialog box, click the Relative Coordinates 
option. Click OK twice to return to your drawing.

 8. Save this drawing in your AutoCAD Bible folder as ab04-01.dwg.

You can now see that you’ve drawn a simple window, as shown in Figure 4.6.

Two questions may have occurred to you during this exercise. First, isn’t there a better way of entering 
absolute coordinates? Typing them in is slow and prone to error. Second, how do you know the absolute 
coordinates for what you’re drawing? Read on for the answers.



68

AutoCAD and AutoCAD LT BasicsPart I

 FIGURE 4.6

A window drawn with absolute coordinates.

Relative Cartesian coordinates
In practice, you usually don’t know the absolute coordinates of the points you need to specify in order to 
draw an object. Whether you’re drawing an architectural layout, a physical object (as in mechanical draw-
ing), or an electrical schematic, you don’t have X,Y coordinates from which you can work. However, you 
often do have the measurements of what you’re drawing. Usually, you start from any suitable point and 
work from there. In this situation, you know only the length of the lines you’re drawing (if you’re drawing 
lines). Real life doesn’t have a 0,0 point. Relative coordinates were developed for these situations.

Relative coordinates specify the X and Y distance from a previous point. They are called relative coordinates 
because they have meaning relative only to a point previously specified. Suppose that you need to draw a 
window. You can start the window from any point. From there, you have the measurements you need.

If you have Dynamic Input on — set to the default option of relative units — X,Y coordinates are automati-
cally relative. If you have Dynamic Input off or have set Dynamic Input to absolute coordinates, as 
described earlier in this chapter, you specify that the coordinates are relative by using the @ symbol. For 
example, if you start a line by picking any point with the mouse, and you know it should be two units long, 
you can specify the next point as @2,0. The result is a line starting with the first point you picked and end-
ing two units along the X axis, as shown in Figure 4.7. The line is horizontal because the Y coordinate is 0. 
In a relative coordinate, this means that the Y distance does not change.

Relative Cartesian coordinates are often used for lines drawn at 90-degree angles (that is, they are either 
horizontal or vertical). These are called orthogonal lines. However, when you create a diagonal line from 
point 3,3 to point @2,5, the length of the line is not immediately obvious.
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 FIGURE 4.7

A line whose start point could be anywhere and whose endpoint is specified with the relative point @2,0 is a hori-
zontal line two units long.

Start point End point = @2,0

When you specify a positive number, such as the 2 in @2,0, the direction is positive. If you want to draw a 
line in the negative direction of an axis, type a minus sign before the number. Figure 4.8 shows how to 
draw lines in four directions, using relative coordinates.

 FIGURE 4.8

Drawing lines in the four orthogonal directions with relative coordinates. The arrow on each line shows the direc-
tion of the line.

@-2,0

@2,0

@0,2

@0,-2

Polar coordinates
Another common situation is to know the distance and angle of a point from either 0,0 or a previous point. 
In this case, you can use polar coordinates, which can be either absolute or relative. Most commonly, you use 
relative polar coordinates.

Polar coordinates take the form distance<angle. (To type the angle symbol, use the less-than symbol on your 
keyboard.) If you have Dynamic Input on, set to the default options of relative coordinates, polar coordinates 
are automatically relative. If you have Dynamic Input off or have set Dynamic Input to absolute coordinates, 
as described earlier in this chapter, you need to add the @ sign before a relative polar coordinate. If you also 
have the default option of polar format selected, you first see coordinates in polar format. Enter the distance, 
press the Tab key, and then enter the angle. You can also type the angle (<) symbol instead of using the Tab 
key. To switch to Cartesian format, just type a comma between the X and Y coordinates.
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With Dynamic Input on, angles are measured from 0 to 180, with 0 to the right, going either clockwise or 
counterclockwise. Watch the dotted lines near the angle’s tooltip to see exactly what the angle shown in the 
tooltip is measuring. You can use negative angles. With Dynamic Input off, angles are measured counter-
clockwise, with 0 to the right, ranging from 0 to 360.

In the following series of steps, you draw part of a portico, the decorative molding above a door or window. 
You’ll use architectural units. In this case, only inches are used, which don’t need to be specified. You can 
specify feet by using an apostrophe (also called a prime) after any number.

When typing architectural units, partial inches are indicated by fractions in the form a/b. You need to sepa-
rate the fraction from the whole inches by a hyphen. This can be a little confusing because the hyphen is 
also used for negative numbers. For example, to draw a horizontal line of 5¼ inches in the negative direc-
tion of the X axis, you would type -5-1/4,0. (The 0 indicates no change in the Y axis because it is a horizon-
tal line.)

ON the DVD-ROMON the DVD-ROM The drawing used in this exercise on using relative and polar coordinates, ab04-a.dwg, 
is in the Drawings folder on the DVD.

STEPS: Using Relative and Polar Coordinates

 1. Open ab04-a.dwg from the DVD. Close any palettes that may be open.

 2. As you move your mouse around, notice that the coordinates displayed on the status bar are in 
architectural units (that is, in feet and inches). If the coordinates are grayed out, click them to 
turn them on.

 3. Save the drawing in your AutoCAD Bible folder as ab04-02.dwg.

NOTENOTE The next steps involve some complex typing. If you get an error message, try typing the 
coordinate again. If you realize you made a mistake after ending the command, click 

Undo on the Standard toolbar. This exercise assumes that you are using the default Dynamic Input set-
tings of polar format and relative coordinates and that Dynamic Input is on. See the “Using the 
Dynamic Input tooltip to enter coordinates” section earlier in this chapter for details.

 4. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command. Follow these prompts:

Specify first point: Pick any point at the lower-left corner of your 
screen.

Specify next point or [Undo]: 0,-3/4 ↵
Specify next point or [Undo]: 75-1/4,0 ↵
Specify next point or [Close/Undo]: 0,3/4 ↵
Specify next point or [Close/Undo]: c ↵

 5. Start the LINE command again. Follow the prompts:

Specify first point: ↵. This starts the line at the last endpoint you 
specified.

Specify next point or [Undo]: 4-3/4,0 ↵
Specify next point or [Undo]: 43<40 ↵
Specify next point or [Close/Undo]: 43<-40 ↵
Specify next point or [Close/Undo]: -2-1/4,0 ↵
Specify next point or [Close/Undo]: 39-7/8<140 ↵
Specify next point or [Close/Undo]: 39-7/8<-140 ↵
Specify next point or [Close/Undo]: ↵ to end the command.
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NOTENOTE In this exercise, you draw a line on top of a line, which is not good drawing practice. Later 
in this chapter and in upcoming chapters, you learn techniques to avoid this.

 6. Save your drawing. You have created a portion of a portico, which goes over a window of a 
house, as shown in Figure 4.9.

 FIGURE 4.9

Part of a portico over a window, drawn by using relative Cartesian and polar coordinates in 
architectural notation.

TIPTIP You can type @ ↵ at the first prompt of any drawing command to indicate the most recent 
coordinate specified.

Notice that using relative coordinates, both Cartesian and polar, is much more realistic than using absolute 
coordinates. However, typing in coordinates is still awkward. Typing in coordinates is often the only way to 
get exactly what you want. Nevertheless, several other techniques for specifying coordinates are easier in 
many circumstances. I discuss these techniques in the next few sections.

Direct distance entry
One shortcut for entering coordinates is direct distance entry. After you specify the start point of a line, at 
the Specify next point or [Undo]: prompt, simply move the mouse cursor in the direction you want 
the line to go and type in the line’s length. It works best in orthogonal mode or with polar tracking (dis-
cussed in the following section), which makes specifying the exact angle easy.

NOTENOTE You can use direct distance entry for any command that requires you to specify a distance 
and a direction, including both drawing and editing commands.

Orthogonal mode
Lines drawn at 0, 90, 180, and 270 degrees are called orthogonal lines. When in orthogonal mode — ortho for 
short — you can only draw orthogonal lines with the mouse. Ortho Mode also affects editing. For example, 
with Ortho Mode on, you can move objects only vertically or horizontally. Combined with snap and grid, 
Ortho Mode makes drawing easier and more efficient. Ortho Mode is also great for direct distance entry.

Click Ortho Mode on the status bar to toggle Ortho Mode on and off, or press F8. You cannot have polar 
tracking on at the same time that Ortho Mode is on. Polar tracking is discussed next.

NOTENOTE Orthogonal mode only affects points picked directly on the screen by using your mouse. 
Any relative or absolute coordinates that you type in the Dynamic Input tooltip or on the 

command line override orthogonal mode. For example, if you use a polar coordinate of 5<45 in the 
Dynamic Input tooltip, you’ll get a line at an angle of 45 degrees, even when Ortho Mode is on.
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Polar tracking
Polar tracking guides you, using a tooltip and vector line, when you want to draw (or edit) at an angle other 
than the four orthogonal angles, as shown in Figure 4.10. You can use polar tracking for orthogonal angles 
as well. If you have Dynamic Input on, just look for the word “Polar” to distinguish between the Dynamic 
Input and the polar tooltips.

 FIGURE 4.10

When polar tracking is on, a tooltip appears when you move the cursor close to one of the polar angles. Here you 
see a tooltip indicating an angle of 45 degrees.

Polar tracking vector

Polar tracking tooltip

Polar tracking makes it easy to use direct distance entry to specify distances for many angles. To use polar 
tracking, you first set the angles that you want to use.

Setting polar tracking angles
To set the angles, right-click the Polar Tracking button on the status bar and choose Settings. The Drafting 
Settings dialog box opens, which you can see in Figure 4.11.

To set polar tracking, you can define two types of angles:

n Increment angle. To set the increment angle, click the Increment Angle drop-down arrow, where 
you can pick from angles that range from every 90 degrees to every 5 degrees. You can also type 
your own incremental angle in the text box. Polar tracking will then apply to that angle and its 
multiples.

n Additional angles. If you think that you’ll need other angles, check Additional Angles, click 
New, and then type in an angle. You can add up to ten angles. Note that additional angles are not 
incremental angles — if you type 35, only 35 degrees will be marked, not 70 degrees or other 
multiples of 35. To delete an additional angle, select it and click Delete.
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 FIGURE 4.11

The Polar Tracking tab of the Drafting Settings dialog box.

On the right side of the dialog box, you can choose how polar tracking works with object snap tracking 
(covered later in this chapter). You can set object snap tracking to use all the polar angle settings or limit it 
to orthogonal angles only. You can also set whether polar angles are measured absolutely (relative to 0 
degrees) or relative to the segment drawn most recently. By default, absolute angles are used. To turn on 
polar tracking, check the Polar Tracking On check box in the dialog box. If you are not in the dialog box, 
press F10 or click the Polar Tracking button on the status bar.

To customize how polar tracking works, click Options in the Drafting Settings dialog box to open the 
Options dialog box with the Drafting tab on top. The following settings in the AutoTracking Settings sec-
tion apply to polar tracking:

n Display polar tracking vector turns on and off the polar tracking vector, which is the faint dot-
ted line that extends to the end of the screen.

n Display AutoTrack tooltip turns on and off the tooltip that tells you the distance and angle.

Using polar tracking
To use polar tracking, you need to move the cursor slowly through the angles to allow time for the calcula-
tion and display of the vector and tooltip. Suppose that you’re drawing a line. Specify the start point. To 
specify the second point, move the cursor in the approximate angle of the line you want to draw. When you 
see the polar tracking vector and tooltip, leave the mouse where it is and type the length of the line. Then 
press Enter to create the line with the proper length and angle. You’ll find this method easier than typing 
polar coordinates for lines with angles specified in your polar tracking settings.

TIPTIP Turn on NumLock on your keyboard and use the numerical pad for typing lengths. Use 
the Enter key on the numerical pad as well.
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You can specify a polar angle for just one command. If you’re drawing a line, after specifying the first point, 
for example, type the angle preceded by the angle symbol (<). The next segment is then locked to that angle 
while you type its length. A polar angle specified in this way is called a polar override angle because it over-
rides the current polar angles in effect. Of course, a polar override is not faster than simply typing a polar 
coordinate, but it does let you see the angle of the line segment before you type its length.

In the following exercise, you practice using direct distance entry with Ortho Mode and polar tracking.

ON the DVD-ROMON the DVD-ROM The drawing (ab04-b.dwg) used in the following exercise on using direct distance entry 
with Ortho Mode and polar tracking is in the Drawings folder on the DVD.

STEPS: Using Direct Distance Entry with Ortho Mode and Polar Tracking

 1. Open ab04-b.dwg from the DVD. Close any palettes that may be open.

2. Right-click the Polar Tracking button on the status bar, and choose 45 to set a 45° polar tracking 
angle.

3. Save the drawing in your AutoCAD Bible folder as ab04-03.dwg. If Ortho Mode is not on, 
click the Ortho Mode button on the status bar.

 4. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command and, at the Specify first 
point: prompt, type 2,2 ↵.

 5. Move the mouse horizontally to the right and then type .5 ↵.

 6. Move the mouse up vertically (in the 90-degree direction) and then type .5 ↵.

 7. Move the mouse horizontally to the right and then type 2 ↵. Your drawing should look like 
Figure 4.12.

 FIGURE 4.12

Drawing with direct distance entry enables you to specify coordinates by typing in a length after 
you move the pointer in the desired direction.

 8. Move the mouse up in the 90-degree direction and then type .5 ↵.

 9. Move the mouse to the left in the 180-degree direction and then type 2 ↵.

 10. Move the mouse up in the 90-degree direction and then type .5 ↵.

 11. Move the mouse to the left in the 180-degree direction and then type .5 ↵.

 12. Type c ↵ to close the figure. Press Enter again to end the command.

13. Click Polar Tracking on the status bar. The Ortho Mode button becomes deselected.

 14. Start the LINE command again. Press Enter to start the new line from the most recent point. At 
the Specify next point or [Undo]: prompt, move the cursor diagonally up and to the left 
so the line is approximately in the 135-degree direction. When you see the tooltip confirming the 
angle, release the mouse button and type .7071 ↵.

 15. Move the cursor up until you see the polar tracking tooltip confirming a 90-degree angle. Type .5 ↵.
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 16. Move the cursor diagonally in the 45-degree direction until you see the tooltip. Type .7071 ↵. 
Press Enter again to end the LINE command.

 17. Save your drawing. It should look like Figure 4.13.

 FIGURE 4.13

The completed drawing of a bolt.

Displaying Coordinates
As you work, you can refer to the coordinate display on the status bar. This display helps you know where 
your cursor and objects are when you draw and is also helpful when editing, by informing you how far and 
in what direction you are moving or copying objects.

NOTENOTE You can set the Dynamic Input tooltip to show coordinates all the time, even when you’re 
not in a command. See the “Specifying Dynamic Input settings” section, earlier in this 

chapter.

AutoCAD and AutoCAD LT have three coordinate display modes:

n Dynamic absolute coordinates (absolute). Absolute coordinates that change as you move the 
mouse, as shown in Figure 4.14 on the left.

n Static absolute coordinates (off). Absolute coordinates that change only when you specify a 
point, as shown in Figure 4.14 in the middle. The coordinate display is dimmed.

n Dynamic polar coordinates (relative). Polar coordinates that change continuously as you move 
the mouse, as shown in Figure 4.14 on the right. They appear after you’ve already specified a 
point and are ready to specify the next point, as when you’re in the process of drawing a line.

 FIGURE 4.14

Dynamic absolute coordinates, static absolute coordinates, and dynamic polar coordinates.

Dynamic absolute coordinates. Static absolute coordinates. Dynamic polar coodinates.

The easiest way to change the coordinate display is to click the coordinates area on the status bar. You can 
also right-click the coordinate display and choose Relative, Absolute, or Off from the shortcut menu.
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For purposes of this chapter, I ignore the Z coordinate that follows the X and Y coordinates (in AutoCAD 
only). In two-dimensional drawings, the Z coordinate is always zero.

In the following exercise, you practice using the coordinate display options. You can do this exercise with 
any new or existing drawing open on the screen. If you have Dynamic Input on, compare the display in the 
Dynamic Input tooltip and the display on the status bar.

STEPS: Using Coordinate Display Options

 1. Look at the coordinate display on the status bar. It should be shown in black. If the coordinates 
are shown in gray, click the coordinates.

 2. Move the mouse around in a few directions. Notice how the coordinates constantly change with 
the mouse movement.

 3. Right-click the coordinates and choose Off. The coordinate display is grayed out.

 4. Move the mouse around again. The coordinate display does not change with the movement of the 
mouse.

 5. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command and pick any point on the 
screen.

 6. Watch the coordinate display as you pick any point at the Specify next point or [Undo]: 
prompt.

 7. Pick several other points and watch as the coordinate display changes only when you pick a 
point. This is the static coordinate display.

 8. Click the coordinates again without ending the LINE command.

 9. Move the mouse to another point that you would like to pick, but watch the coordinate display 
before you pick the point. This time, the length and angle of the new line segment are shown. 
These are dynamic polar coordinates.

 10. Pick a few more points, watching the polar coordinates.

 11. Right-click the coordinates and choose Absolute to return to dynamic absolute coordinates.

 12. Press Enter to end the LINE command. Do not save your drawing.

Picking Coordinates on the Screen
The easiest and quickest way to specify coordinates is to pick them directly on the screen with the mouse. 
Several techniques are available to help you do so accurately.

You can adjust the size of the crosshairs that cross the cursor. By default, they are 5 percent of screen size. 
To change the crosshair size, choose Application Button ➪ Options, and click the Display tab. In the 
Crosshair Size text box, you can type a new percentage or drag the bar to increase or decrease the percent-
age. Click OK.

Snap settings
The SNAP command is often an alternative to tedious entry of coordinates. This command restricts the cur-
sor to an incremental distance that you choose, such as 0.5 units. You can set the snap size to anything you 
want. For example, if all your measurements are rounded off to the nearest 0.25 units, you can set your 
snap to 0.25.
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The snap technique is not very useful when you need to draw to three or more decimal places of accuracy. 
And when you’re zoomed out in a large drawing, the snap points may be so close together that you cannot 
easily find the one you want. But in the right situation, snap is one of the quickest, most accurate drawing 
techniques available. AutoCAD and AutoCAD LT provide two types of snap settings, Grid Snap and 
PolarSnap.

Snapping to a grid
When you snap to a grid, an invisible grid becomes active (which you can make visible by using the GRID 
command, discussed in the next section). As soon as you turn on Grid Snap, the mouse cursor can move 
only to the Grid Snap points.

To set the snap size, right-click the Snap Mode button on the status bar and choose Settings. The Drafting 
Settings dialog box opens, as shown in Figure 4.15. In the Snap X Spacing text box of the Snap Spacing sec-
tion, type the spacing you want between snap points. Make sure that Grid Snap and Rectangular Snap are 
checked in the Snap Type section of the dialog box. Click OK.

 FIGURE 4.15

The Snap and Grid tab of the Drafting Settings dialog box. (The AutoCAD LT dialog box is slightly different.)

CROSS-REFCROSS-REF In Chapter 8, I discuss rotating the angle of the snap and grid. Chapter 8 also discusses 
Isometric snap, used for isometric drawing.

Usually you want the X spacing (going across) to be the same as the Y spacing (going up and down). By 
default, the Equal X and Y Spacing check box is selected, so you need to specify only the X spacing; the Y 
spacing changes automatically to equal the X spacing. X and Y spacing will be different only if you type a 
different number in the Snap Y Spacing text box.

You can also turn snap on in this dialog box by clicking the Snap On check box. However, the most com-
mon way to turn snap on, after you’ve set the spacing, is to click the Snap Mode button on the status bar 
(or press the F9 key). Click it again to turn snap off.
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Snapping at polar angles
After you set polar tracking settings, discussed earlier in this chapter in the “Polar tracking” section, you can 
snap to increments along the polar angles you have set. When PolarSnap is on, the polar tooltip only shows 
distances in increments of the snap setting. When you see the distance you want, just click. PolarSnap 
makes it easy to draw accurately without having to type coordinates.

To use PolarSnap, follow these steps:

 1. Right-click the Snap Mode button on the status bar and click Settings to open the Drafting 
Settings dialog box with the Snap and Grid tab displayed.

 2. Check PolarSnap in the Snap Type section of the dialog box (refer to Figure 4.15).

 3. Type a distance in the Polar Distance text box.

 4. Click OK to close the dialog box.

 5. Click Snap Mode on the status bar.

Note that PolarSnap and Grid Snap are mutually exclusive. If PolarSnap is on, the cursor will not snap to 
the grid. Used with polar tracking, PolarSnap is a powerful tool. Remember that you can polar track along 
orthogonal as well as other angles.

TIPTIP You can choose either PolarSnap or Grid Snap (switch between them) by right-clicking 
Snap Mode on the status bar. A shortcut menu lets you choose the type of snap you want, 

or turn both off.

The grid
Sometimes you may find it helpful to see a grid of dots to help get your bearings while you draw, as shown 
in Figure 4.16. If the dot grid is not visible, click Grid Display on the status bar or press the F7 key. Notice 
how you can quickly judge the approximate width of a windowpane, knowing that the grid dots are half a 
foot apart. If you turn on snap, the grid helps you visualize the snap points. However, the grid dots do not 
have to be set to the same spacing as the snap points.

Some users find the grid annoying, but when you first start to use AutoCAD or AutoCAD LT, you may find 
it helpful. Even accomplished users can take advantage of the grid, especially when starting a new drawing.

TIPTIP If you’re working with a small snap spacing and the dot grid is too dense, set the dot grid 
to two or more times the size of the snap spacing.

To set the grid size, right-click the Grid Display button on the status bar and choose Settings to open the 
Drafting Settings dialog box (refer to Figure 4.15). In the Grid X Spacing text box of the Grid Spacing sec-
tion, type the spacing you want between grid points. Click OK.

As with the snap feature, you usually want the X spacing (going across) to be the same as the Y spacing 
(going up and down). You only need to specify the X spacing; the Y spacing automatically changes to be the 
same, as long as the Equal X and Y Spacing check box is selected in the Drafting Settings dialog box. X and 
Y spacing will only be different if you type a different number in the Grid Y Spacing text box.

You can turn on the grid in this dialog box by clicking the Grid On check box, but it’s easier to click Grid 
Display on the status bar (or press F7).

In the following exercise, you practice using PolarSnap and Grid Snap points as well as grid dots.
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 FIGURE 4.16

A portion of a drawing with the grid turned on and set to 6 inches.

Thanks to Henry Dearborn, AIA, Fairfield, Iowa, for this drawing.

ON the DVD-ROMON the DVD-ROM The drawing used in the following exercise on using snap points and grid dots, ab04-b.
dwg, is in the Drawings folder on the DVD.

STEPS: Using Snap Points and Grid Dots

 1. Open ab04-b.dwg from the DVD. Close any palettes that may be open.

 2. Save the drawing in your AutoCAD Bible folder as ab04-04.dwg.

3. Right-click the Snap Mode button on the status bar and choose Settings. The Drafting Settings 
dialog box opens with the Snap and Grid tab displayed. In the Snap Type section, make sure that 
Grid Snap and Rectangular Snap are selected.

 4. In the Snap Spacing section, the Snap X Spacing should be 0.5.

 5. In the Grid Spacing section, the Equal X and Y Spacing check box should be selected. The Grid X 
Spacing should be 0.5. Click OK.

 6. On the status bar, click Snap Mode, Grid Display, and Ortho Mode. The grid appears. Make sure 
that the Object Snap and Object Snap Tracking buttons on the status bar are off.

 7. Choose View tab ➪ Navigation panel ➪ Zoom drop-down list ➪ All.

 8. Move the mouse around and watch the coordinates on the status bar. (Right-click the coordinate 
and choose Absolute if they are in static mode.) They show halves of units because you have set 
the snap to 0.5.

 9. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command. At the Specify first 
point: prompt, click when the coordinates on the status bar show 2.0000,2.0000. (AutoCAD 
users can ignore the third Z coordinate, which is always 0.0000 in 2D drawings.) If you have 
Dynamic Input on, you’ll find the coordinates in the Dynamic Input tooltip easier to read.

 10. Move the mouse around and watch the coordinates. If you don’t see polar coordinates (for exam-
ple, 3.0000<0), right-click the coordinates and choose Relative.
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 11. Move the mouse to the right until the coordinates read 8.5000<0 and click. You have drawn a 
horizontal line with a length of 8.5 units.

 12. Right-click and choose Enter to end the LINE command.

 13. Move the mouse cursor away from the end of the new line and back to it again, and the absolute 
coordinates appear. They should be 10.5000,2.0000.

 14. Right-click and choose Repeat LINE to start the LINE command again. Use the coordinate display 
to start the line at 1.5000,1.5000. (For the rest of this exercise, ignore the Dynamic Input tooltip.) 
Continue to pick points (rather than type them) and draw the following line segments, as shown 
in the coordinate display:

0.5000<0
3.0000<90
0.5000<180
3.0000<270

 15. End the LINE command.

 16. Start the LINE command and pick points, drawing the following line segments (as shown in the 
coordinate display) starting from 10.5000,1.50. Then end the LINE command:

0.5000<0
3.0000<90
0.5000<180
3.0000<270

 17. Starting from 2.0000,4.0000 draw an 8.5-unit line at 0 degrees. End the LINE command.

 18. Start the LINE command again. At the first prompt, pick 11.0000,2.0000. Right-click the Snap 
Mode button on the status bar and choose Settings. In the Snap Type section, choose PolarSnap. 
(This is equivalent to choosing the PolarSnap On feature on the Snap Mode button’s shortcut 
menu.) In the Polar Spacing section, change the Polar Distance to 0.5. Choose the Polar Tracking 
tab and set the Increment Angle to 45 degrees. Click OK. Click Polar Tracking on the status bar.

 19. Move the cursor in a 45-degree direction from 11.0000,2.0000 until you see the tooltip. Move 
along the polar tracking vector until the tooltip says 3.5000 < 45° and click. End the LINE 
command.

 20. Right-click the Snap Mode button and choose Grid Snap On. Start the LINE command and, at the 
Specify first point: prompt, choose 11.0000,4.0000.

 21. Right-click the Snap Mode button and choose PolarSnap On. Move the cursor in a 45-degree 
direction until the tooltip says 3.5000 < 45° and click. End the LINE command.

 22. Save your drawing. Your drawing should look like Figure 4.17.

As you no doubt experienced, this is a much easier way to draw compared to typing in coordinates. Note 
that drawing with Snap on works better when you’re drawing small objects. However, even when drawing 
an office building, you spend a great deal of time working on small details that may be easier to draw with 
Snap on.
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 FIGURE 4.17

The completed pipe section.

Object snaps
Often you need to draw relative to an existing object. For example, you may need to start a line from the 
endpoint or midpoint of an existing line. Object snaps (OSNAPS for short) enable you to precisely specify a 
point by snapping to a geometrically defined coordinate on an existing object. Object Snaps provide a very 
precise and efficient way to draw.

Here are three ways to specify an object snap:

n Right-click, choose Snap Overrides from the shortcut menu, and then choose the object snap that 
you want from the menu.

n Access the Object Snap shortcut menu by holding down the Shift key and right-clicking. Choose 
the object snap that you want from the shortcut menu.

n Type the object snap’s abbreviation on the command line.

CROSS-REFCROSS-REF On multibutton mice, you can customize one of the buttons to show the Object Snap 
menu. Displaying the Object Snap menu with the click of a mouse button is very conve-

nient. Customizing the mouse is discussed in Chapter 33.

When you specify an object snap, a prompt for that object snap appears on the command line. For exam-
ple, if you choose a midpoint object snap, you see mid of on the command line. Unfortunately, the 
Dynamic Input tooltip does not show this prompt.

TIPTIP When you use Dynamic Input and object snaps together, the tooltip alternates between 
showing the Dynamic Input tooltip and the object snap tooltip, or displays them as sepa-

rate tooltips. To keep all the tooltips together, set the TOOLTIPMERGE system variable to 1.

Table 4.1 lists the object snaps. Use the abbreviation to type the object snap from the keyboard.
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 TABLE 4.1

Object Snaps
Object Snap Abbreviation Uses

Endpoint End Lines, arcs, and so on.

Midpoint mid Lines, arcs, and so on.

Intersection Int Intersection of lines, circles, arcs.

Apparent 
Intersection*

App The intersection that would be created if two objects were extended until they 
met.

Extension Ext Extends lines, arcs, and so on past their endpoints but in the same direction. After 
choosing this object snap, pause over the endpoint of a line or arc until you see a 
small plus sign. As you move the mouse cursor along the extension path, a 
temporary extension path appears so that you can draw to or from points on the 
extension path. 

Center Cen Circles, arcs, ellipses.

Quadrant Qua Nearest quadrant (0-, 90-, 180-, or 270-degree point) of a circle, arc, or ellipse.

Perpendicular Per Arc, circles, ellipses, lines, multilines, polylines, rays, splines, or construction 
lines. The Deferred Perpendicular mode lets you draw a line perpendicular from 
one of these objects. Start the line command and choose the Perpendicular object 
snap. Click the object that you want to draw perpendicular from and then move 
the cursor away from that object. You see the Deferred Perpendicular tooltip and a 
temporary perpendicular line that follows your cursor along the original object. 
You can then complete the perpendicular line.

Parallel Par Continues a line, polyline, and so on so that it’s parallel to an existing line or other 
straight-line segment. After you choose this object snap, pause over the line you 
want to draw parallel to until you see a small parallel line symbol. As you move 
the mouse cursor parallel to the object, a temporary parallel path appears to help 
you create the parallel segment. 

Tangent Tan Starts or continues a line from or to a point tangent with an arc, circle, or ellipse.

Node Nod Point objects. (discussed in Chapter 7) and origin point (defpoint) on dimensions 
(covered in Chapter 14).

Insertion Ins Insertion point of text (see Chapter 13) or a block (see Chapter 18).

Nearest Nea Nearest point on any object.

None Non Turns off any object snap modes.

* Apparent Intersection also applies to 3D objects that appear to intersect because of the angle of view.

When drawing a line, think of it as having a starting point and an ending point. After the line is drawn, 
however, both of these points are considered endpoints in terms of object snaps. When picking the end-
point of a line for the endpoint object snap, pick a point on the line closer to the endpoint that you want. 
The same applies to arcs. Although the arc prompts read Start point and End, both are considered end-
points for purposes of object snaps.

AutoSnap is a feature that helps you work with object snaps. When you move the cursor near the geometric 
point you have specified, such as an endpoint, you are notified in three ways:
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n Marker. An object snap shape appears. Each object snap has a differently shaped marker.

n AutoSnap tooltip. A label displays the name of the object snap.

n Magnet. A pull gently moves the cursor toward the geometric point.

Figure 4.18 shows an endpoint marker and AutoSnap tooltip.

 FIGURE 4.18

AutoSnap shows you the endpoint of the line.

Marker

Tooltip

You can customize the AutoSnap feature to suit your needs or make it go away completely if you want. 
Choose Application Button ➪ Options, and click the Drafting tab. Here you can individually turn on and off 
the marker, the AutoSnap tooltip, and the magnet. You can also change the marker size and color. For more 
information, see Appendix A.

In the following exercise, you practice using object snaps.

STEPS: Using Object Snaps

 1. Start a new drawing by using the acad.dwt or acadlt.dwt template. Close any palettes that 
may be open.

 2. Save the drawing in your AutoCAD Bible folder as ab04-05.dwg.

 3. Click Ortho Mode on the status bar to turn on Ortho Mode. If the Object Snap button on the sta-
tus bar is on, click it to turn off running object snaps (covered in the next section).

 4. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command. Follow the prompts:

Specify first point: 2,7 ↵. Move the cursor downward.
Specify next point or [Undo]: 4 ↵. Move the cursor to the right.
Specify next point or [Undo]: 4 ↵. Move the cursor up.
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Specify next point or [Close/Undo]: 4 ↵
Specify next point or [Close/Undo]: Press Enter to end the command.

  Your drawing should look like Figure 4.19. The circled numbers are reference points for this 
exercise.

 FIGURE 4.19

These three lines are the start of a mounting bracket.
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 5. Choose Home tab ➪ Draw panel ➪ Arc. Follow these prompts:

Specify start point of arc or [Center]: Right-click. From the 
shortcut menu, choose Snap Overrides ➪ Endpoint.

_endp of Move the cursor to 1 in Figure 4.19. When you see the 
endpoint marker and AutoSnap tooltip, click.

Specify second point of arc or [Center/End]: Right-click and choose 
Center.

Specify center point of arc: Press Shift and right-click. Choose 
Midpoint from the shortcut menu.

_mid of Move the cursor to 2 and pick.
Specify end point of arc or [Angle/chord Length]: end ↵. Move the 

cursor to 3 and pick.

 6. Choose Home tab ➪ Draw panel ➪ Circle. Follow the prompts:

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 
Choose Center from the Object Snap shortcut menu.

cen of Move the cursor over the arc until you see the Center marker 
and tooltip, and then click.

Specify radius of circle or [Diameter]: .75 ↵
 7. Start the LINE command and use any method you want to draw a line from the endpoint at 3 to 

the endpoint at 4. End the LINE command.
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NOTENOTE When you press Shift and right-click to get the Object Snap menu, the mouse pointer 
must be in the drawing area. If it is on a toolbar, you get the Toolbars list. If that happens, 

press the Esc key, or hold down the Shift button and right-click again in the drawing area.

 8. Save your drawing. It should look like Figure 4.20.

 FIGURE 4.20

The start of a drawing of a mounting bracket (including a construction line that would later be 
erased). It was created by using the endpoint, midpoint, and center object snaps.

Running object snaps and Object Snap mode
The Endpoint object snap is probably the most commonly used of all the object snaps. It would be nice to 
have a method of using object snaps that you use often without resorting to a menu, toolbar, or keyboard 
entry. The solution is to set a running object snap, which keeps one or more object snaps on until you turn 
them off.

TIPTIP Many users like to work with three or four running object snaps on at once, such as 
Endpoint, Midpoint, Center, and Intersection. If you can’t find the object snap you want 

because you have several object snaps near each other, press the Tab key to cycle through the object 
snaps, one by one, until you find the one that you want.

To set running object snaps, right-click the Object Snap button on the status bar and choose the object 
snaps that you want from the list that pops up. Because the list closes after each choice, you may want to 
choose Settings to open the Drafting Settings dialog box, as shown in Figure 4.21. Choose the object snaps 
that you want and click OK. To clear a checked object snap, click it. Click Clear All to clear all running 
snaps.

You use the Object Snap button on the status bar to turn on your running object snaps. If you want to turn 
them off temporarily, just click the Object Snap button or press F3. This capability to toggle running object 
snaps on and off makes it easy to work with running object snaps on almost all the time, because you can 
turn them off at the click of a button.
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 FIGURE 4.21

Use the Object Snap tab of the Drafting Settings dialog box to set running object snaps.

Overriding Coordinate Settings
Sometimes you’re in the middle of a command and want to turn off an object snap just for a second. You’re 
trying to pick a point and that pesky object snap marker keeps appearing just when you don’t want it. Or 
you may want to turn Snap mode on or off for part of a command. Temporary overrides exist for this pur-
pose. There are two kinds of temporary overrides:

n Toggles. You press a key or combination of keys. The setting switches on or off. You then press 
the same keyboard shortcut to reverse the setting. For example, if you have Ortho Mode on, you 
can press F8 to turn it off. To turn Ortho Mode back on, press F8 again.

n Temporary overrides. You press and hold a key or key combination. The setting switches on or 
off only while you’re holding down the keyboard shortcut. The setting reverts to its original set-
ting when you release the key or key combination. For example, if you have Ortho Mode on, you 
can press Shift to temporarily turn it off. As soon as you release the Shift key, Ortho Mode comes 
back on.

Table 4.2 lists these overrides. Note that each setting has two shortcuts, one for your left hand and one for 
your right hand. Use whichever one you like. You can customize the keys for these overrides. (For more 
information, see Chapter 33.)

TIPTIP To customize the hold-down time for temporary overrides, go to the Windows Control 
Panel (Start ➪ Control Panel) and double-click the Keyboard item. In the Character Repeat 

section, adjust the Repeat Rate control.
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 TABLE 4.2

Coordinate Setting Overrides
Setting Toggle Temporary Override Description

Toggle Object Snap mode F3 Shift+A; Shift+’ Equivalent to clicking the Object Snap button on 
the status bar.

Turn on Object Snap mode Shift+S; Shift+; Use when Object Snap mode is off and you want 
to briefly turn it on. 

Endpoint object snap Shift+E; Shift+P Temporarily turns on an Endpoint object snap 
when Object Snap mode is off.

Midpoint object snap Shift+V; Shift+M Temporarily turns on a Midpoint object snap 
when Object Snap mode is off.

Center object snap Shift+C; Shift+, Temporarily turns on a Center object snap when 
Object Snap mode is off.

Turn off Object Snap and 
Object Snap Tracking 
modes

Shift+D; Shift+L Equivalent to deselecting both the Object Snap 
and the Object Snap Tracking buttons on the 
status bar. (I explain object tracking in the next 
section.)

Ortho Mode F8 Shift Equivalent to clicking the Ortho Mode button on 
the status bar.

Snap mode F9 Equivalent to clicking the Snap Mode button on 
the status bar.

Polar mode F10 Shift+X; Shift+. Equivalent to clicking the Polar Mode button on 
the status bar.

Object Snap Tracking mode F11 Shift+Q; Shift+] Equivalent to clicking the Object Snap Tracking 
button on the status bar (I explain this in the next 
section). 

Dynamic Input F12 Equivalent to clicking the Dynamic Input button 
on the status bar.

In the following exercise, you practice using running object snaps with Object Snap mode.

STEPS: Using Running Object Snaps with Object Snap Mode

 1. Start a new drawing by using the acad.dwt or acadlt.dwt template. Close any palettes that 
may be open.

 2. Save the file in your AutoCAD Bible folder as ab04-06.dwg.

3. Right-click the Object Snap button on the status bar and choose Settings. Choose Endpoint. 
Uncheck all other object snaps and click OK.

 4. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command. At the prompt, enter 2,2 ↵ to 
start the line at coordinate 2,2.

 5. Turn on Ortho Mode by clicking the Ortho Mode button on the status bar. If Object Snap mode 
is not on, click it on the status bar.
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 6. Move the mouse in the 0-degree direction and type 6 ↵.

 7. Move the mouse up in the 90-degree direction, type 3 ↵, and end the LINE command.

 8. Start the ARC command. At the Specify start point of arc or [Center]: prompt, pick 
the endpoint at 1, as shown in Figure 4.22. (Look for the marker and AutoSnap tooltip.) This is 
the right endpoint of the horizontal line that you just drew.

 FIGURE 4.22

Drawing a steam boiler with an endpoint running object snap.
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 9. At the Specify second point of arc or [Center/End]: prompt, right-click (or press 
the down arrow if Dynamic Input is on) and choose End. Pick the endpoint at 2, as shown in 
Figure 4.22.

 10. At the Specify center point of arc or [Angle/Direction/Radius]: prompt, right-
click (or press the down arrow if Dynamic Input is on) and choose Angle, and then type 180 ↵.

 11. Start the LINE command and at the Specify first point: prompt, pick the endpoint at 2, 
as shown in Figure 4.22.

 12. Move the mouse to the left in the 180-degree direction, type 6 ↵, and end the LINE command.

 13. Right-click the Snap Mode button on the status bar and choose Settings. Make sure that the Equal 
X and Y Spacing check box is selected. Click Grid Snap in the Snap Type section. Set the Snap X 
Spacing to 0.25. Check the Snap On check box. Click OK.

NOTENOTE If the boiler is too small, choose View tab ➪ Navigation panel ➪ Zoom drop-down 
list ➪ All.

 14. Start the LINE command. At the Specify first point: prompt, place the cursor 0.25 units 
above 3, as shown in Figure 4.22 (at 2,5.25). If you see the endpoint marker for the nearby line, 
press F3 to turn off the running Object Snap temporarily. Pick point 2,5.25.

 15. At the Specify next point or [Undo]: prompt, pick point 2,1.75. (If necessary, right-click 
the coordinates and choose Absolute to get absolute coordinates.)

 16. If Dynamic Input is not on, click the Dynamic Input button on the status bar. Follow the 
prompts:

Specify next point or [Undo]: Pick .5<180. (This means that you see a 
length tooltip of .5 and an angle tooltip of 180°.)

Specify next point or [Close/Undo]: Pick 3.5<90.
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Specify next point or [Close/Undo]: (If you turned off Object Snap 
mode in Step 13, press F3 to turn it on again.) Pick the endpoint 
at 4 in Figure 4.22.

Specify next point or [Close/Undo]: ↵
 17. Save your drawing.

NOTENOTE Even if you have running object snaps, if you specify an object snap during a command, it 
overrides the running object snap. For example, having a running endpoint object snap 

does not mean that you can’t use a midpoint object snap for any specific drawing command.

By default, if you type absolute or relative coordinates, they take precedence over any running object snaps. 
This lets you leave running object snaps on but override them with keyboard entry of typed coordinates 
whenever you want. In general, the default gives you the most control and flexibility. However, you can 
change this default to give running object snaps precedence. To change the default, choose Application 
Button ➪ Options, click the User Preferences tab, and use the Priority for Coordinate Data Entry section of 
the dialog box.

Locating Points
Sometimes you need to locate a point that is not on an existing object. For example, you may need a point a 
certain distance and angle from an existing object. This section explains three techniques that enable you to 
locate points that are not on objects — object snap tracking, point filters, and the From feature.

Object snap tracking
The purpose of object snap tracking is to let you specify a point based on the object snaps of existing 
objects. Temporary tracking lines are drawn from points you specify, and guide you so that you can easily 
specify the point that you want. Use the Object Snap Tracking button on the status bar to turn object snap 
tracking on and off. Object snap tracking can easily handle all the following tasks and many more:

n You’re drawing a line and have specified the start point. You want the endpoint to be exactly ver-
tical to the endpoint of an existing line.

n You’re drawing a circle inside a rectangle (which could be a hole inside a sheet-metal plate). You 
want the center of the circle to be exactly centered inside the rectangle, at the intersection of the 
midpoints of the rectangle’s two sides.

n You want to start a line at the point where two existing lines would intersect if they were 
extended.

To start using object snap tracking, at least one object snap must be active. Turn on a running object snap, 
as explained in the previous sections. Then click the Object Snap Tracking button on the status bar.

With object snap tracking on, follow these steps:

 1. Start a command that requires you to specify a point.

 2. Place the cursor briefly over an object snap, such as the endpoint of a line, to temporarily acquire 
it. You can acquire more than one point. These acquired points are used to calculate the tracking 
paths. You see a small plus sign (+) over the object snap as confirmation, as shown in Figure 4.23.
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 FIGURE 4.23

When you pause over an object snap and then move the cursor slightly, you see a plus sign (+) 
at the acquired point to show that the point has been acquired and can now be used for object 
snap tracking.

Cursor

Acquired point

 3. Move the cursor away from the object snap toward your desired point. You see the temporary 
alignment paths as you move the cursor over available drawing paths, as shown in Figure 4.24. If 
Ortho Mode is on, you see only horizontal and vertical paths. If Polar mode is on, you see polar 
paths based on the polar angle settings, as explained earlier in this chapter.

 FIGURE 4.24

With the endpoint object snap active and Ortho Mode on, AutoCAD displays temporary align-
ment paths based on the acquired point.

Acquired endpoint of existing arc

Temporary
alignment path

Cursor

Tooltip

Desired endpoint of
new line (at the "X")

Start point
of new line

 4. When you see a tooltip and a small x, click it. You can now continue or complete the command, 
using this point.
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After you acquire a point, you can clear it in any one of three ways:

n Move the cursor back over the point’s plus sign.

n Click the Object Snap Tracking button on the status bar to turn it off.

n Start any new command.

You can customize the following features of object snap tracking on the Drafting tab of the Options dialog 
box (choose Application Button ➪ Options):

n Uncheck Display Polar Tracking Vector to eliminate the tracking paths.

n Uncheck Display Full-Screen Tracking Vector to display the tracking paths only from the cursor 
to the object snap point.

n Uncheck Display AutoTrack Tooltip to eliminate the tooltips.

n In the Alignment Point Acquisition section, choose Shift to Acquire, which will require you to 
press Shift to acquire a point when the cursor is over an object snap point.

In the following exercise, you practice locating points with object snap tracking.

ON the DVD-ROMON the DVD-ROM The drawing used in the following exercise on locating points with object snap tracking, 
ab04-c.dwg, is in the Drawings folder on the DVD.

STEPS: Locating Points with Object Snap Tracking

 1. Open ab04-c.dwg from the DVD. Close any palettes that may be open.

2. Save the drawing as ab04-07.dwg in your AutoCAD Bible folder. This drawing is a section of 
a simple plan layout of an apartment. Set endpoint and midpoint running object snaps only. 
Make sure that Object Snap mode and Object Snap Tracking are on and that Polar Tracking and 
Ortho Mode are off.

 3. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command. At the Specify first 
point: prompt, pick the endpoint at 1, as shown in Figure 4.25. Be sure to pick the endpoint 
itself, in order to acquire it.

 4. At the Specify next point or [Undo]: prompt, pass the cursor over 2. Move the cursor 
down a little, and you see the small plus sign showing that this endpoint has been acquired.

 5. Move the cursor down until it is to the left of 1 and vertical to 2. When you see the tooltip 
(reading Endpoint: < 270°, Endpoint: < 180°) and the small x marking the intersection of the two 
points, click to end the line segment.

 6. At the Specify next point or [Undo]: prompt, click at 2 and end the LINE command.

 7. Start the LINE command again. At the Specify first point: prompt, pick the endpoint of 
the arc at 3, as shown in Figure 4.25. If you’re not sure that you found the right endpoint, press 
Tab until the arc is highlighted. Make sure that you’ve acquired the endpoint by clicking the end-
point itself or passing the crosshairs over it.



92

AutoCAD and AutoCAD LT BasicsPart I

 FIGURE 4.25

The tub, door, and sink to be completed in this plan layout.
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 8. At the Specify next point or [Undo]: prompt, pass the cursor over 4 until you see the 
small plus sign. Move the cursor slightly to the left until you see the tooltip (reading Endpoint: 
< 90°, Endpoint: < 180°) and click.

 9. At the Specify next point or [Undo]: prompt, pick the endpoint at 4 and end the LINE 
command.

 10. Choose Home tab ➪ Draw panel ➪ Circle to start the CIRCLE command. At the Specify cen-
ter point for circle or [3P/2P/Ttr (tan tan radius)]: prompt, pass the cursor 
over 5 and then over 6 to acquire both midpoints.

 11. Move the cursor to the middle of the sink, where lines from both midpoints would intersect until 
you see the tooltip (reading Midpoint: < 270°, Midpoint: < 180°) and click.

 12. At the Specify radius of circle or [Diameter]: prompt, type 7.5 ↵ to complete the 
sink.

 13. Save your drawing. It should look like Figure 4.26.
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 FIGURE 4.26

The completed drawing.

Using the temporary tracking feature
The temporary tracking feature is similar to object snap tracking, but limits you to horizontal and vertical 
directions. Follow these steps:

 1. Start a command.

 2. At a prompt to specify a point, enter tracking ↵ (or tk ↵) at the command prompt.

 3. At the First tracking point: prompt, specify a point (usually using object snaps) that is 
horizontal or vertical to the final point that you want to specify.

 4. Immediately move the cursor horizontally or vertically toward the final point that you want to 
specify. You see a rubber-band line.

 5. At the Next point: prompt, move the cursor from the rubber-band line to specify a second 
point that is also vertical or horizontal to the final point.

 6. Press Enter to end tracking and continue the command.

The cursor moves to the intersection of the vertical and horizontal rubber-band lines. You can now con-
tinue your command.

Point filters
Point filters enable you to specify a coordinate by using the X coordinate of one existing object snap and the 
Y coordinate of another. You construct an X,Y coordinate based on coordinates of existing objects. If this 
sounds complicated, it is. Object snap tracking should mostly eliminate the need to go back to the old point 
filter way of doing things. (Point filters have been around for a long time.)
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Here’s how to use point filters:

 1. Start a command to draw an object.

 2. To specify a coordinate, enter .x or .y ↵ on the command line. You can also find point filters on 
the Object Snap shortcut menu (Shift+right-click).

 3. The prompt requests a point. Generally, you specify the point by using an object snap.

 4. The prompt requests the other coordinate value, which you generally provide by using an object 
snap. (If you’re working in 2D, ignore the request for a Z coordinate.)

 5. Continue your command.

TIPTIP You don’t need to use existing coordinates for both the X and Y portions of the coordi-
nate. For example, you can construct an X,Y coordinate by using the Y coordinate of an 

existing line and picking the X coordinate anywhere on the screen.

From feature
The From feature enables you to create a new object starting at a known distance and direction from an 
existing object. It’s like creating one or more invisible lines between the existing object and the new object, 
helping you to start the new object in the proper place. Use the From feature when the point you need to 
specify is a known X,Y distance from an object snap but not on any object snap itself. Here’s how to use the 
From feature:

 1. Start a command to draw an object, such as LINE.

 2. Press Shift+right-click, and choose From on the shortcut menu. You can also enter from ↵ on the 
command line or in the Dynamic Input tooltip.

 3. The prompt requests a base point, which you usually provide by using an object snap, such as an 
endpoint.

 4. The prompt requests an Offset, which you provide by using relative or polar coordinates. You can 
type coordinates or look at the coordinates in the Dynamic Input tooltip or on the status bar and 
click when you see what you want.

NOTENOTE When you specify the offset for the From feature, you need to use the @ symbol to indi-
cate relative coordinates, even if Dynamic Input is set to the default of relative coordi-

nates. The Dynamic Input relative coordinate’s setting only applies to the second coordinate that you 
enter. For example, if you are drawing a line, the first coordinate you enter is considered absolute, and 
subsequent coordinates are considered relative.

 5. Continue the command you started (in Step 1).

In the following exercise, you practice using the From feature.

ON the DVD-ROMON the DVD-ROM The drawing used in the following exercise on using the From feature, ab04-06.dwg, is 
in the Results folder on the DVD.

STEPS: Using the From Feature

 1. Open ab04-06.dwg, which you created in an earlier exercise. If you did not do the previous 
exercise, open the drawing from the Results folder of the DVD. Close any palettes that may be 
open. Make sure Ortho Mode is on and Snap mode is off. Object Snap should be on. Set a run-
ning object snap for Endpoint.

 2. Save the drawing as ab04-08.dwg in your AutoCAD Bible folder.
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 3. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command.

 4. From the Object Snap shortcut menu, choose From.

 5. The prompt asks you for a base point. Pick the endpoint at 1, as shown in Figure 4.27.

 FIGURE 4.27

Using the From feature to complete the steam boiler.

1

 6. At the <Offset>: prompt, type @–1,0.5 ↵.

 7. You are now ready to continue the line at the Specify next point or [Undo]: prompt. 
Press F3 to turn off Object Snap mode. Move the cursor in the 90-degree direction and type 2 ↵.

 8. Move the mouse in the 180-degree direction and type 1 ↵.

 9. Move the mouse in the 270-degree direction and type 2 ↵.

 10. Right-click and choose Close from the shortcut menu to close the rectangle and end the LINE 
command.

 11. Save your drawing. It should look like Figure 4.28.

 FIGURE 4.28

The completed steam boiler.

Summary
This chapter covers a great deal about specifying coordinates. These skills form the basis for all your future 
work with AutoCAD and AutoCAD LT. You read about:

n The X,Y coordinate system

n Using Dynamic Input
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n Using absolute Cartesian coordinates

n When and how to use relative Cartesian coordinates

n Absolute and relative polar coordinates

n Direct distance entry

n The orthogonal (Ortho) mode

n Using polar tracking

n Controlling the display of coordinates on the status bar

n Grid and PolarSnap settings

n Using the visible grid

n Using object snaps to specify geometric points on objects

n Running object snaps and turning Object Snap mode on and off

n Temporarily overriding coordinate settings

n Using object snap tracking to locate points

n Using point filters to locate points

n The From feature for locating points not on an object

The next chapter introduces you to the basics of setting up a drawing.
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IN THIS CHAPTER
Determining the unit type

Setting the drawing size

Working with drawing scales

Adding a titleblock

Understanding system 
variables

Automating setup

Often, the first step after you start a new drawing is to set its size and unit 
type. These and other setup options are discussed in this chapter. The 
entire process of setting up a drawing is essential for ensuring accurate 

results. You can save most of these settings in a template to avoid having to re-
create them each time you start a new drawing.

Choosing Unit Types
One of the first tasks in setting up a drawing is to choose the unit type. Units 
define how objects are measured. You can save the unit type in a template.

NEW FEATURENEW FEATURE When you start AutoCAD or AutoCAD LT for the first time, 
the Initial Setup dialog box appears and prompts you to 

select your industry and a template. This can affect your units. For example, if 
you choose the Architecture option on Page 1 and a template suitable for your 
industry on the last page, whenever you start a new drawing, your units will 
be architectural. You can change these settings at any time by choosing 
Application Button ➪ Options and clicking the User Preferences tab. Then 
click the Initial Setup button to re-open the dialog box.

The coordinates you use in AutoCAD or AutoCAD LT are measured in units that 
can represent any real-world measurement, such as inches or millimeters. A sur-
veyor or city planner might even use miles or kilometers as the base unit. 
However, different disciplines have customs that express units differently, and 
you should use the unit type appropriate for the type of drawing you’re creating. 
This ensures that everyone involved understands the drawing. AutoCAD and 
AutoCAD LT offer five types of units, as shown in Table 5.1. The sample mea-
surement column shows how a line 32.5 units long would be displayed in the 
various unit types.

Setting Up a Drawing
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 TABLE 5.1

Unit Types
Unit Type Sample Measurement Description

Decimal 32.50 Number of units, partial units in decimals

Engineering 2’–8.50" Feet and inches, partial inches in decimals

Architectural 2’–8 1⁄2" Feet and inches, partial inches in fractions

Fractional 32 1⁄2 Number of units, partial units in fractions

Scientific 3.25E+01 Base number + exponent

Notice how the engineering and architectural units translate a line of 32.5 units into feet and inches. 
Engineering and architectural units assume a unit of 1 inch, unlike the other unit types, which can repre-
sent any measurement.

The unit type affects how coordinates are shown on the status bar and how information about objects is 
listed. You generally input coordinates by using the type of units you’ve chosen, although in some cases you 
can input coordinates in another unit type.

NOTENOTE If you’re using engineering or architectural units, AutoCAD and AutoCAD LT display par-
tial inches differently than the format you must use to type them in. You must type coordi-

nates without any spaces, because a space is equivalent to pressing Enter, and that ends your input. 
Use a hyphen between whole and partial inches, for example, 3’2-1/2". (You can omit the " after the 
inches because inches are assumed in engineering and architectural units if no symbol follows a num-
ber.) However, this appears on the status line as 3’-2 1/2". This can be confusing because the hyphen is 
in a different place, and you see a space between the whole and partial inches.

Setting the drawing units
When you know the units you want to use, you set them in the Drawing Units dialog box. To set the units, 
choose Application Button ➪ Drawing Utilities ➪ Units, to open the Drawing Units dialog box, as shown in 
Figure 5.1. The left side of the Drawing Units dialog box enables you to choose which unit type you want to 
use. In the Precision box in the Length section, click the arrow and a list of precision options drops down. 
Click the one you want.

CAUTION CAUTION AutoCAD and AutoCAD LT round off measurements to the nearest precision value you 
choose. Say that you choose a precision of two decimal places, using decimal units. You 

want to draw a line so that it is 3.25 units long, but when you type the coordinate, by accident you press 
the 4 key at the end, resulting in a line 3.254 units long. This line is displayed as 3.25 units long, making 
it difficult for you to spot the error. Therefore, setting a higher precision than you need to show is a 
good idea.
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 FIGURE 5.1

The Drawing Units dialog box.

Setting the angle type
As with units, your choice of angle type depends on your profession and work environment. Decimal 
Degrees is the default. Table 5.2 lists the types of angles.

 TABLE 5.2

Angle Types
Angle Type Name Sample Measurement Description

Decimal Degrees 32.5 Degrees, partial degrees in decimals

Deg/Min/Sec 32°30’0" Degrees, minutes, and seconds

Grads (gradians) 36.1111g Gradians

Radians 0.5672r Radians

Surveyor N 57d30’ E Surveyor (directional) units

NOTENOTE A minute is 1/60 degree and a second is 1/60 minute. Gradians and radians are simply alter-
nate ways of measuring angles. A gradian is a metric measurement equal to 1/100 of a right 

angle. Radians measure an angle by placing a length, equal to the radius, along the circle’s circumfer-
ence. Radians range from 0 to 2 × π rather than from 0 to 360 as degrees do. A radian is approximately 
57.30 degrees. Surveyor units measure angles in directions, starting with north or south and adding an 
angle in degrees/ minutes/ seconds format that shows how far the angle is from north or south and in 
which direction (east or west).



100

AutoCAD and AutoCAD LT BasicsPart I

To set the angle type, choose the option you want from the Type drop-down list of the Angle section of the 
Drawing Units dialog box (shown in Figure 5.1).

CROSS-REFCROSS-REF Changing these angle settings does not automatically change the way your dimension 
annotations appear. Use the Dimension Style Manager, which is discussed in Chapter 15, 

to change dimensions.

Setting the angle measure and direction
By convention, degrees increase in a counterclockwise direction, and you measure angles so that 0 degrees 
starts to the right, also called the East direction. To change the angle direction, click Clockwise in the 
Drawing Units dialog box. To change the direction of 0 degrees, click Direction to open the Direction 
Control dialog box, as shown in Figure 5.2.

 FIGURE 5.2

The Direction Control dialog box.

Here you can choose to have 0 degrees start in a direction other than East. You can also choose Other and 
type any other angle or click the Pick an Angle button to pick two points on your screen that specify an 
angle. Click OK to close the Direction Control dialog box. Click OK to close the Drawing Units dialog box.

NOTENOTE Changing the angle direction affects what happens when you input angles and what you 
see in the coordinate display. It does not change the absolute coordinates, which are set 

according to the User Coordinate System (UCS). Chapter 8 covers using and customizing UCSs.

If you are using Dynamic Input, the angle that you see in the Dynamic Input tooltip never goes above 180°. 
This angle in the tooltip represents the angle to your current point and goes from 0° to 180° in both the 
clockwise and counterclockwise directions.

CROSS-REFCROSS-REF At the bottom of the Drawing Units dialog box, you can choose units for lighting. See my 
discussion of lighting in Chapter 25 for more information.

STEPS: Setting Drawing Units

 1. Begin a new drawing by using the acad.dwt or acadlt.dwt template. Close any palettes that 
may be open. If Dynamic Input isn’t on, click the Dynamic Input button on the status bar. This 
exercise assumes that you have input of coordinates set to relative coordinates, the default setting. 
(For more information, see Chapter 4.)

 2. Save the drawing as ab05-01.dwg in your AutoCAD Bible folder.
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 3. Choose Application Button ➪ Drawing Utilities ➪ Units, to open the Drawing Units dialog box.

 4. In the Length section, choose Architectural.

 5. Click the arrow to the right of the Precision drop-down list in the Length section. Choose 0’-0 1/8".

 6. In the Angle section, choose Deg/Min/Sec.

 7. In the Precision box, choose 0d00’.

 8. In the Units to Scale Inserted Content drop-down list, set the units to Inches.

 9. Click OK.

 10. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command. Follow the prompts:

Specify first point: 2,2 ↵
Specify next point or [Undo]: 1’<0 ↵
Specify next point or [Undo]: 6-3/4<153 ↵
Specify next point or [Close/Undo]: Right-click and choose Close.

 11. Choose View tab ➪ Navigate panel ➪ Zoom drop-down list ➪ All to zoom to the entire drawing. 
Save your drawing. If you’re continuing through the chapter, keep it open.

NOTENOTE You would not actually use Deg/Min/Sec for angles in an architectural drawing, but the 
exercise gives you the opportunity to set the angular units.

Drawing Limits
You can specify the area of your drawing, also called the limits. The drawing limits are the outer edges of the 
drawing, specified in X,Y units. You need to set only the width and length of the drawing. Together, these 
two measurements create an invisible bounding rectangle for your drawing.

Almost universally, the lower-left limit is 0,0, which is the default. Therefore, the upper-right corner really 
defines the drawing size. Remember that you typically draw at life size (full scale). Therefore, the size of 
your drawing should be equal to the size of the outer extents of what you’re drawing, plus a margin for a 
titleblock (if you plan to add one), annotation, and dimensioning. If you want to show more than one view 
of an object, as is common in both architectural and mechanical drawings, you need to take this into 
account.

To decide on the upper-right corner limits (the width and length) for your drawing, you need to consider 
what the drawing units mean for you. Generally, the smallest commonly used unit is used, often inches or 
millimeters. Therefore, if you’re drawing a plan view of a house that is approximately 40 feet across (in the 
X direction) by 30 feet deep (in the Y direction), this translates to a top-right corner of 480,360. Adding 
room for a titleblock brings you to about 500,380.

CROSS-REFCROSS-REF In Chapter 17, I explain how you can put the titleblock on a layout. A layout simulates the 
sheet of paper that you will use to plot the drawing. If you use a layout, you don’t need to 

leave room for the titleblock when you set the limits.

The limits define an artificial and invisible boundary to your drawing. However, you can draw outside the 
limits. The limits affect the size of the grid, when displayed. (See Chapter 4 for a discussion of the grid.) 
The ZOOM command with the All option also uses the limits, but only if no objects are outside the limits. 
(See Chapter 8 for a discussion of the ZOOM command.)
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To set the drawing limits, type limits ↵ on the command line, to start the LIMITS command. Press Enter to 
accept the lower-left corner default of 0,0 that appears on the command line. Then type the upper-right 
corner coordinate that you want and press Enter.

Understanding Scales
You need to consider the fact that your drawing will most likely be plotted onto a standard paper (sheet) 
size. The standard orientation for drafting (and the default for most plotters) is landscape orientation, mean-
ing that as you look at the drawing, the paper is wider than it is tall. Figure 5.3 shows an example. To scale 
a drawing onto a piece of paper in a pleasing manner requires a rectangular shape that somewhat resembles 
the proportions of standard paper sizes.

 FIGURE 5.3

Drawings are usually oriented horizontally, as in this example.

Thanks to Henry Dearborn, AIA, Fairfield, Iowa, for this drawing, 
which I have altered somewhat.

In addition, although you specify the scale at plotting time, it helps to be aware at the outset of the scale 
you’ll use when plotting your drawing. One important reason for establishing the scale at the beginning is 
to ensure that text, whether annotations or dimensions, is readable in its final plotted form. Applying a scale 
ensures that text remains a reasonable size even as the rest of the drawing is scaled up or down. Scale also 
affects linetypes that contain dots or dashes.

Some drawings are not scaled. Examples are electrical or electronic schematics, piping diagrams, and rail-
road schematics. These drawings are representations of electrical or electronic connections but do not 
resemble the actual physical object that will eventually be created from the drawing. These drawings can be 
any size as long as they are clear and organized.

CROSS-REFCROSS-REF You can lay out various views of your drawing on an imaginary piece of paper, a paper 
space layout, to prepare it for plotting. You can annotate on the layout to avoid having to 

scale these components. See Chapter 17 for more information on layouts and plotting.
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When determining your scale to fit a drawing on a sheet of paper, be aware that a plotter cannot print on 
the entire sheet. A certain amount of the margin around the edge is not available for drawing. The plotter’s 
manual can let you know the width of this unprintable margin. On average, you can assume a half-inch 
margin on each side; thus you should subtract 1 inch from both the length and width sheet measurements 
to determine the actual drawing space. Table 5.3 shows standard U.S. sheet sizes.

 TABLE 5.3

Standard Paper Sheet Sizes in the United States (in inches)
Size Width Height Size Width Height

A 11 81/2 D 34 22

B 17 11 E 44 34

C 22 17

Table 5.4 lists standard metric sheet sizes.

 TABLE 5.4

Standard Metric Paper Sheet Sizes (in millimeters)
Size Width Height Size Width Height

A4 297 210 A1 841 594

A3 420 297 A0 1,189 841

A2 594 420

Working with scale formats
A scale is often indicated in the format plotted size=actual size or plotted size:actual size. Because you draw at 
actual size, the actual size is also the drawing size. For example, a scale of 1/4"=1’ means that 1/4 inch on the 
drawing, when plotted out on a sheet of paper, represents 1 foot in actual life — and in the drawing. This is 
a typical architectural scale. A windowpane 1 foot wide would appear 1/4-inch wide on paper.

From the scale, you can calculate the scale factor. You use the factor when you set the size for text (see 
Chapter 13) or for dimensions (see Chapter 15). To do this, the left side of the scale equation must equal 1, 
and the two numbers must be in the same measurement (for example, both in inches). This requires some 
simple math. For 1/4"=1’, you would calculate as follows:

1/4"=1’

1"=4’ Both sides of the equation multiplied by 4

1"=48" 4' converted to 48"

Therefore, the scale factor is 48. This means that the paper plot is 1/48 of real size.



104

AutoCAD and AutoCAD LT BasicsPart I

In mechanical drawing, you might draw a metal joint that is actually 4 inches long. To fit it on an 81/2-x-11-
inch sheet of paper, you could use a 2"=1" scale, which means that 2" on the paper drawing equals 1" in 
actual life and the drawing. Calculate the scale factor:

2"=1"

1"=1/2"

The scale factor is 1/2. This means that the paper plot is twice the real size.

Most professions use certain standard scales. Therefore, you do not usually have a choice to pick any scale 
you want, such as 1":27’. Instead, the conventions of your profession, client, or office dictate a choice of 
only a few scales. Some typical architectural scale factors are:

n 192: 1/16" = 1’

n 96: 1/8" = 1’

n 48: 1/4" = 1’

n 24: 1/2" = 1’

n 12: 1" = 1’

Civil engineering scales are somewhat different and range to larger sizes — a bridge is bigger than a house. 
Some typical scale factors are 120 (1" =10’) and 240 (1" =20’).

Metric scales can be used for any purpose. Example scale factors are 10000 (1mm = 10 meters), 5000 
(1mm = 5 meters), 1000 (1 mm = 1 meter), or 100 (1cm = 1 meter).

Using annotative scales
You can assign an annotative property to certain objects so that they automatically resize to the proper scale 
when you lay out the drawing for plotting. The following types of objects can be annotative:

n Text (see Chapter 13)

n Dimensions and leaders (see Chapters 14 and 15)

n Hatches (see Chapter 16)

n Blocks and attributes (see Chapter 18)

You would especially use annotative scaling when you need to display your drawing at more than one scale. 
For example, you might display the entire drawing at one scale and a detail at another scale. (See Chapters 
13, 14, 15, 16, 17, and 18 for more detailed information on annotative styles and objects.)

Using annotative objects avoids the necessity to manually figure out how large these objects need to be; 
when you scale them, they will be the proper size. For example, if your drawing scale will be 1:48, and you 
want your text to be 1/4" high, then you would need to multiply the desired height of the text (1/4") by the 
scale factor to get a text height of 12. However, by setting the annotative scale for the text to 1/4" = 1’-0", 
you can simply set the height of the text to 1/4" and not worry about the calculations.

The procedure for creating annotative objects differs somewhat for each type of object, but the overall pro-
cess is the same:

 1. If necessary, create an annotative style and make it current. Annotative text, dimensions, and 
multileaders require an annotative style.

 2. Decide on the scales that you will use for each object. For example, you might have two text 
objects each at a different scale, or one text object that you need to display at two different scales.
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3. If you want each text object to have a different scale, turn off the ANNOAUTOSCALE system 
variable. This system variable, when on, automatically adds scales to annotative objects as you 
add annotative scales; the result is that each object has more than one scale. To turn 
ANNOAUTOSCALE off, click the icon on the right side of the status bar to the right of the 
Annotation Scale pop-up list. When on, there’s a yellow lightning bolt; when off, the lightning 
bolt is gray.

4. Set the annotation scale for the first object. To do so, click the Annotation Scale button at the 
right side of the status bar to display the scale list and choose the scale you want. For example, 
choose 1/4" = 1’-0" if you plan to display the text at the 1/4" = 1’-0" scale.

 5. Create the object.

 6. When you’re ready to plot, you can set the desired annotative scale, and plot. You can also create 
viewports and set their scale. See Chapter 17 for details and an exercise using annotative objects.

If you want one object to have more than one scale, you can add an annotative scale to it. Follow these 
steps:

 1. Select the object and right-click in the drawing area.

 2. Choose Annotative Object Scale ➪ Add/Delete Scales to open the Annotation Object Scale dialog 
box, as shown in Figure 5.4.

 FIGURE 5.4

The Annotation Object Scale dialog box enables you to add an annotation scale to an annota-
tion object.

 3. Click Add to display the Add Scales to Object dialog box, where you can choose one or more 
scales.

 4. Click OK twice to close both dialog boxes.

You can also open the dialog box by displaying the Properties palette, clicking the Annotative Scale item, 
and clicking the Ellipsis button that appears.

For each scale that you assign to an object, AutoCAD or AutoCAD LT automatically creates a representation 
of that object in an appropriate size. Therefore, you may have a text object shown at three sizes. At any 
time, you can view any single scale for an annotative object, or view all its scales. If you don’t see all scales 
of an annotative object, click the Annotation Visibility button on the right side of the status bar. This button 
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controls the ANNOALLVISIBLE system variable. By default, it is on, displaying all scales. When you turn it 
off, you see only the text for the current annotative scale. To immediately plot, you would turn off this sys-
tem variable so that you plot only the text for the current annotative scale.

Customizing the scale list
You generally choose a scale during the process of laying out a drawing. AutoCAD and AutoCAD LT have a 
list of scales from which you can choose. You can find this list in several places (which I discuss throughout 
the book):

n On the Annotation Scale list on the status bar, as mentioned earlier

n In the Add Scales to Object dialog box, also mentioned earlier

n In the VP Scale list of the status bar, when you select a viewport (see Chapter 17)

n In the Plot Scale drop-down list section of the Page Setup dialog box (see Chapter 17)

n In the Plot Scale section of the Page Setup dialog box (see Chapter 17)

n In the Standard scale item of the Properties palette when a viewport is selected (see Chapter 17)

n In the Sheet Set Manager (AutoCAD only), when placing a view on a layout (see Chapter 26)

You might use unusual scales in your office or want a list that includes only the scales that you use. You can 
customize the scale list for this purpose.

To customize the scale list, choose Annotate tab ➪ Annotation Scaling ➪ Scale List. The Edit Scale List dialog 
box opens, as shown in Figure 5.5.

 FIGURE 5.5

Use the Edit Scale List dialog box to create your own custom scales.

To add a new scale, click Add. In the Add Scale dialog box, name the scale. The name is what will show on 
the list. Then define the scale by completing the Paper Units and Drawing Units text boxes. For example, to 
add a 1:12 scale, you would name the scale 1:12, set the Paper Units to 1 and the Drawing Units to 12.

To delete scales that you don’t use, select the scale and click Delete. You can also edit existing scales (select 
the scale and click Edit), move them up or down in the order of the list, and reset the list (click Reset) to its 
original status. Click OK when you’re done.
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NOTENOTE AutoCAD 2010 stores the scales list within the drawing file, so this list can vary with the 
drawing. Scales used in any externally referenced files will also show up in this list, even if 

they weren’t originally set in your host file.

Deciding on a scale and sheet size
As soon as you know the size of your drawing and the scale appropriate for your situation, you need to con-
sider the sheet size of the paper on which you want to plot. Again, you often find that certain factors limit 
your choices. Your plotter or printer may be limited to certain sheet sizes. The conventions used in your 
discipline or working environment also affect your decision. You may be working on a series of drawings 
that are all to be plotted on the same size sheet of paper.

As an example, the architectural drawing in Figure 5.3 is 175 feet wide by 120 feet high. The two most typ-
ical scales for a drawing of a house are 1/4"=1’ and 1/8"=1’. On a small plotter, you might have a choice of 
sheet sizes A, B, or C. The following steps show the calculations you need to do in order to decide on a 
scale, obtain the scale factor, and determine the appropriate sheet size.

In this exercise, you practice determining the scale and sheet size. You need only a sheet of paper and a 
pencil. Use Figure 5.3 as a reference.

STEPS: Determining the Scale and Sheet Size

 1. To calculate the plotted size of the drawing at 1/4"=1’, you can start with the width, which is 175’. 
Take one-quarter of 175 to get the width of the drawing in inches, which is 433/4".

 2. Take one quarter of the height, 120’, to get the height of the drawing in inches, which is 30".

 3. A C-size sheet (see Table 5-3) is 22"×17", which is too small for a 433/4"×30" drawing.

 4. Recalculate the drawing at 1/8"=1’. Take one-eighth of 175 to get 217/8. Take one-eighth of 120 to 
get 15".

 5. The actual drawing space (minus the margins the printer requires) on a C-size sheet is about 
21"×16". The height of the drawing at this scale is adequate, but the width is 7/8" too long. 
Therefore, the best option is to simply make the drawing 7/8" narrower because the drawing has 
some extra room. This lets you fit the drawing on a C-size sheet.

 6. To calculate the scale factor of a 1/8"=1’ scale, multiply 1’ by 8 to get 8’ and convert it to inches, 
which is 96 (8×12).

Rearranging the views, dimensions, and text on a drawing to fit a standard scale factor and sheet size is a 
typical task. There is no actual setup step for setting the drawing scale, but you use it when you insert text 
or dimensions and when you plot the drawing.

Creating a Titleblock
A titleblock is a rectangle that includes spaces for the drawing title, company name, drafter name, and so on. 
It generally comes with a border that bounds your drawing. Many drawings require titleblocks. You can 
insert an existing titleblock in two ways:

n When creating a new drawing, choose Application Button ➪ New to open the Select Template 
dialog box. Choose one of the templates that include a titleblock, either one that comes with 
AutoCAD or a custom template that you created. For example, Tutorial-iArch.dwt includes 
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a titleblock and border that fit on a D-size sheet. The titleblock and border appear on a layout tab. 
(Chapter 17 covers layouts.)

n After you open a drawing, you can insert a drawing of a titleblock into it. Choose Home 
tab ➪ Block panel ➪ Insert. (Chapter 18 covers blocks.) In the Insert dialog box, type the name of 
the drawing or block, or click Browse to find it. To insert the file or block at 0,0 with no scaling 
or rotation, uncheck all the Specify On-Screen check boxes. Check Explode if you expect to edit 
the inserted titleblock after it’s in your drawing. Click OK.

To find the location of the templates, choose Application Button ➪ Options, and click the Files tab. Double-
click Template Settings and then double-click Drawing Template File Location. You see the path to the 
location displayed. (The path is very long!) This folder may be hidden in Windows Explorer. For instruc-
tions on displaying hidden folders, go to Windows Help and type hidden folders in the search box.

CROSS-REFCROSS-REF As explained in Chapter 2, you can create your own titleblock, make a template from it, 
and then start a drawing based on that template.

Specifying Common Setup Options
A few other items are generally set up in advance and are included in a template. Other chapters of this 
book cover the following:

n Layers (covered in Chapter 11) enable you to organize your drawing into meaningful groups. 
In an architectural drawing, for example, you might create layers for walls, doors, and electrical 
fixtures.

n Text styles (covered in Chapter 13) enable you to format the font and other text characteristics.

n Table styles (covered in Chapter 13) format tables.

n Multileader styles (covered in Chapter 14) create styles for multileaders.

n Dimension styles (covered in Chapter 15) format the dimensions that measure your objects.

If you know that you’ll be using snap, grid, and ortho modes (covered in Chapter 4) a lot in certain draw-
ings, and you know the suitable settings for snap and grid, you can set these and save them in a template 
because these settings are saved with the drawing. In other cases, you might want to leave them off and turn 
them on only when you need them.

Many settings, such as running object snaps, the type of snap (grid or polar), and the polar distance, are 
saved in the Windows registry, not in your drawing. As a result, when you open AutoCAD or AutoCAD LT, 
they’re automatically set to the same setting that you had when you last closed the program, regardless of 
the setting in the drawing. Therefore, you cannot save these settings in a template.

ON the DVD-ROMON the DVD-ROM The drawing used in the following exercise on setting drawing aids and creating a tem-
plate, ab05-01.dwg, is in the Results folder on the DVD.

STEPS: Setting Drawing Aids and Creating a Template

 1. If you did the exercise on setting drawing units, use that drawing or open ab05-01.dwg from 
the Results folder of the DVD.

 2. Save the drawing as ab05-02.dwg in your AutoCAD Bible folder.

 3. Right-click the Snap Mode button on the status bar, and choose Settings.
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 4. On the Snap and Grid tab, the snap spacing is set to 1/2". In the Grid Spacing section, change the 
X and Y spacing to 1". Make sure that the Snap Type is set to Grid Snap and Rectangular Snap. 
Click OK.

 5. Click Snap Mode and Grid Display on the status bar to turn them on. Make sure that Object Snap 
Mode is turned off.

 6. Choose Application Button ➪ Drawing Utilities ➪ Units. Change the Angle Type back to Decimal 
Degrees (if necessary). Click OK.

 7. Using the coordinate display as your guide, start the LINE command and draw line segments 
from 2.5, 1.5 to .5<270 to 11<0 to .5<90. End the LINE command.

 8. Restart the LINE command. Again use the coordinate display to draw line segments from 2.2 to 
.5<270 to 12<0 to .5<90. End the LINE command.

 9. Save your drawing. It should look like Figure 5.6. Notice how the grid and snap settings facilitate 
the drawing process.

  The architectural units create a different drawing experience than decimal units would. Setting up 
a drawing creates a drawing environment suited to your work needs.

 10. Choose Application Button ➪ Save As. In the Save Drawing As dialog box, click the Files of Type 
drop-down list box and choose AutoCAD Drawing Template (*.dwt) or AutoCAD LT Drawing 
Template (*.dwt). Notice that you’re automatically in the Template folder.

 11. In the File Name text box, change the name to archroof.dwt. Click Save.

 12. In the Template Options dialog box, type Arch units, 16,10 limits, snap & grid and click OK. 
The Measurement drop-down list should be set to English.

System variables

When you change AutoCAD or AutoCAD LT settings, such as the unit type, angle type, drawing limits, 
blip marks, snap mode (on or off), grid mode, or ortho mode, you actually changing system variables. 

These are settings that are stored in each drawing or in the Windows registry (which stores settings that apply 
to all drawings). Usually, you don’t need to pay any direct attention to them, but they’re the nuts and bolts 
behind the dialog boxes that you use to change the settings. When you start customizing AutoCAD, you need 
to learn about them because programming code and script files (macros) cannot access dialog boxes. Also, a 
few system variables are accessible only by typing them on the command line. Some system variables store 
information about a drawing or its environment, such as the drawing name and path. These are read-only, 
meaning that you cannot change them. They are often used in AutoLISP programs (AutoCAD only).

Information about each system variable, where it is stored, its default, and whether it is read-only is in the 
Help system. Press F1 (with no command active) and double-click Command Reference on the Contents tab. 
Then double-click System Variables. In the Options dialog box (Application Button ➪ Options), system vari-
ables that are stored in a drawing have a drawing file icon next to them. You can type system variables on the 
command line, just like regular commands. The Express Tools (AutoCAD only) contain an editor (choose 
Express Tools tab ➪ Tools panel ➪ System Variable Editor (the SYSVDLG command) that enables you to edit 
system variable values in a dialog box; the command also provides helpful supporting information.



110

AutoCAD and AutoCAD LT BasicsPart I

 FIGURE 5.6

The final architectural drawing.

 13. Choose Application Button ➪ New. Choose the archroof template and click Open. A new 
drawing is created based on the template.

 14. Move the cursor around and look at the coordinate display to confirm that the grid is set to 1", 
although the snap is set to 1/2".

  Do not save this new drawing.

Customizing with the MVSETUP Command and 
Setup Wizards
The MVSETUP command is used in two different ways: to set up a drawing and to create viewports for 
paper space layouts (covered in Chapter 17). This command does not exist in AutoCAD LT.

MVSETUP provides a command-line routine to walk you through some of the basic setup functions dis-
cussed in this chapter. You can use MVSETUP when you start to customize AutoCAD to set up a drawing 
from a script file or AutoLISP program (topics covered in Parts VI and VII of this book). To use MVSETUP, 
type mvsetup ↵ on the command line. AutoCAD responds with the following prompt:

Enable paper space? [No/Yes] <Y>:

Type n ↵ to use MVSETUP without entering paper space.

The next prompt lets you enter the units type:

Enter units type [Scientific/Decimal/Engineering/Architectural/
Metric]:

Choose the option you want. Then AutoCAD displays a list of scale factors appropriate to the units option 
you chose. (To see them all, you may have to press F2 to open the AutoCAD Text Window.) At the Enter 
the scale factor: prompt, type in a numeric scale factor.
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Finally, AutoCAD prompts you to set the drawing limits with the following two prompts:

Enter the paper width:
Enter the paper height:

After each prompt, enter a number based on the size of the paper on which you plan to plot. AutoCAD 
draws a rectangle of the size that you indicated for the drawing limits.

NOTENOTE There are two wizards to help you set up a drawing. You need to activate the Startup dia-
log box to find them. To do so, enter startup ↵ on the command line and then enter 1 ↵. 

Then start a new drawing; the Startup dialog box appears. Click the Use a Wizard button. You can 
choose Quick Setup for fewer options or Advanced Setup for more options. Click OK and follow the 
prompts of the wizard.

Summary
This chapter explained setting up a drawing so that it behaves the way you want it to. You read about:

n Setting the unit type

n Setting the angle type, measurement, and direction

n Drawing limits

n Using scales and calculating a scale factor

n Setting drawing aids and creating a template that includes the settings that you want

n Using MVSETUP (AutoCAD only) or the setup wizards to set up your drawing

This chapter ends Part I, “AutoCAD and AutoCAD LT Basics.” Now that you know the basics, you can go 
on to Part II, “Drawing in Two Dimensions.” The next chapter covers drawing simple lines, polygons, rect-
angles, and infinite construction lines.





Drawing in Two 
Dimensions

Now that you have the basics under your belt, it’s time to 
draw! This part contains all the basic information you need 
for two-dimensional drawing and design in AutoCAD and 

AutoCAD LT — which is quite a lot of content!

Part II starts with a discussion on drawing simple lines and curves. 
Then I explain how you can control the display of your drawings. 
Chapters 9 and 10 cover all the ways to edit an existing drawing. 
Chapter 11 is about organizing your drawing with layers. You can 
also find chapters on creating text, drawing dimensions, and creat-
ing dimension styles. Separate chapters cover how you can obtain 
information from your drawing, and how to draw complex objects. 
Part II winds down with a chapter on plotting and printing.

IN THIS PART
Chapter 6
Drawing Simple Lines

Chapter 7
Drawing Curves and Points

Chapter 8
Viewing Your Drawing

Chapter 9
Editing Your Drawing with Basic 
Tools

Chapter 10
Editing Your Drawing with 
Advanced Tools

Chapter 11
Organizing Drawings with Layers, 
Colors, Linetypes, and Lineweights

Chapter 12
Obtaining Information from Your 
Drawing

Chapter 13
Creating Text

Chapter 14
Drawing Dimensions

Chapter 15
Creating Dimension Styles

Chapter 16
Drawing Complex Objects

Chapter 17
Plotting and Printing Your Drawing
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IN THIS CHAPTER
Using the LINE command

Drawing rectangles

Drawing polygons

Creating construction lines

Creating rays

Lines are the most commonly drawn object in 2D AutoCAD drawings — 
you’ll use the LINE command a lot! Straight edges just happen to be very 
common in the real world. Related commands for drawing rectangles, 

polygons, and construction lines are also important, so you should have all these 
commands in your arsenal. This chapter explains how to draw all these types of 
objects.

Using the LINE Command

The LINE command draws straight line segments. Part I includes several 
exercises in which you drew lines. However, the LINE command has sev-
eral options, and you can still learn a few tricks of the trade by focusing 

on the actual LINE command.

To draw a line, choose Home tab ➪ Draw panel ➪ Line. At the Specify first 
point: prompt, specify any point. Continue to specify points until you’re fin-
ished. Press Enter to end the command. You can also right-click and choose 
Enter from the shortcut menu. The LINE command assumes that you will con-
tinue to use it over and over. For this reason, the command continues to prompt 
you until you press Enter.

If you continue to draw line segments, the subsequent prompts are different. 
Here’s how to use them:

n The command displays the Specify next point or [Undo]: 
prompt for the next two segments. Right-click (or press the down-
arrow key if you have Dynamic Input turned on) and choose Undo 
(or type u ↵) to undo only the last line segment that you created — 
without exiting the LINE command.

n After creating at least two line segments, the command displays the 
Specify next point or [Close/Undo]: prompt. Right-click (or 
press the down-arrow key if you have Dynamic Input on) and choose 

Drawing Simple Lines
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Close (or type c ↵) to automatically draw a line from the endpoint of the last segment to the origi-
nal start point, thereby creating a closed figure. You can continue to use the Undo option as well.

If you previously drew a line, press Enter at the Specify first point: prompt to start the line at the 
endpoint of the last line. If you most recently drew an arc, press Enter to start the line at the endpoint of the 
arc and draw it tangent to the arc.

STEPS: Using the LINE Command

 1. Start a new drawing by using the acad.dwt or acadlt.dwt template.

NOTENOTE This exercise assumes that you have Dynamic Input on (click the Dynamic Input button on 
the status bar to turn it on, if necessary) and that you are using the default settings of polar 

format and relative coordinates. Make sure that the 2D Drafting & Annotation workspace is chosen 
from the Workspace Switching pop-up list on the status bar. Close any palettes that may be open.

 2. Save the drawing in your AutoCAD Bible folder as ab06-01.dwg.

3. Choose Home tab ➪ Draw panel ➪ Line to start the LINE command. At the Specify first 
point: prompt, choose any point in the center of your drawing.

 4. Click the Ortho Mode button on the status bar.

 5. Move the cursor to the right in the 0-degree direction and type .4667 ↵.

 6. Type .7341<129 ↵. (Instead of typing the < symbol, you can press the Tab button to move to the 
Dynamic Input angle tooltip.)

 7. Move the cursor to the right in the 0-degree direction and type .4668 ↵.

 8. Assume that this was a mistake. Type u ↵.

 9. The Specify next point or [Close/Undo]: prompt reappears. With the cursor still in the 
0-degree direction, type .4667 ↵.

 10. Type c ↵ to close the figure. This ends the LINE command.

 11. Start the LINE command again.

 12. At the Specify first point: prompt, press Enter. The line starts at the previous endpoint.

 13. Type .8071<270 ↵ and press Enter to end the LINE command.

 14. Save your drawing. It should look like Figure 6.1.

 FIGURE 6.1

The completed gate valve symbol.

CROSS-REFCROSS-REF Other aspects of lines are covered elsewhere in this book. Chapter 11 explains how to 
draw dashed and dotted lines. Chapter 16 explains how to create polylines, which com-

bine line segments and curves into one object. Chapter 16 also covers multilines and dlines — sets of 
parallel lines that you draw all at once. Chapter 21 discusses how to draw 3D lines and polylines.
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Drawing Rectangles
The RECTANG command draws rectangles. Rectangles are used in all disciplines. The RECTANG com-
mand has a number of options that specify how the rectangle appears and how you define the rectangle’s 
dimensions.

To draw a rectangle, choose Home tab ➪ Draw panel ➪ Rectangle. The first prompt is as follows:

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/
Width]:

Select one of the options. If you don’t want to use any of the options, just specify one corner of the rectan-
gle, using any method of specifying a coordinate.

CROSS-REFCROSS-REF You can chamfer and fillet the corners as you create the rectangle. (Chapter 10 covers 
chamfering and filleting.) You can specify a width for the rectangle’s line (see Chapter 16). 

You can also create a 3D box by using the elevation and thickness options (see Chapter 21). The 
RECTANG command creates a polyline, meaning that all four sides of the rectangle are one object, 
rather than four separate line objects. Chapter 16 covers polylines.

If you use one of the options, the first prompt returns so that you can specify the first corner point or use 
another option. After you specify the first point, you see the Specify other corner point or [Area/
Dimensions/Rotation]: prompt.

To immediately create the rectangle, specify the corner diagonally opposite the first corner that you speci-
fied. You can use any method of specifying coordinates. For example, if you know that the rectangle should 
be 6 inches wide and 3 inches high, you can specify the second point as 6,3. (If Dynamic Input is turned off 
or set to absolute coordinates, add the @ symbol before the X,Y coordinates.) You can also use one of the 
options below:

n Area. If you know the area of the rectangle, and only its length or width, then use this option. 
First you enter the area. Then you specify either the length or the width, and AutoCAD calculates 
the side that you didn’t specify, based on the area you entered.

n Dimensions. If you know the length and width of the rectangle, then use this option (although it 
may be simpler to specify the opposite corner, as I described earlier). You are prompted for the 
length and width. You then need to move the mouse to specify if you want the second corner to 
be above and to the right, or in any other direction from the first corner. When you see the rect-
angle you want, click it.

n Rotation. If you want to rotate the rectangle as you create it, then simply enter a rotation angle 
and pick the opposite corner. Alternatively, instead of entering a rotation angle, you can pick two 
points to specify a rotation angle and then pick the opposite corner. This last option is great if you 
want to align the rectangle with an existing object.

NOTENOTE All the options for rectangles, except for Area, remain as defaults for future rectangles 
that you draw. As a result, you can use the Dimensions option to quickly draw a number 

of identical rectangles.

Drawing Polygons
The POLYGON command enables you to draw multisided, closed figures with equal side lengths. You can 
draw polygons that have from 3 to 1,024 sides. To draw a polygon, choose Home tab ➪ Draw panel 
(expanded) ➪ Polygon.
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First specify the number of sides. Then choose one of three methods of defining the polygon, as described 
in Table 6.1.

 TABLE 6.1

POLYGON Command Options
Option Description

Edge Right-click and choose the Edge option. Specify the two endpoints of any edge of the polygon 
to complete the polygon.

Inscribed in circle After specifying the center, right-click and choose Inscribed in Circle. Then specify the radius 
from the center to a vertex (point). This defines the polygon with reference to an imaginary 
circle whose circumference touches all the vertices of the polygon.

Circumscribed about 
circle

After specifying the center, right-click and choose Circumscribed about Circle. Then specify 
the radius from the center to the midpoint of a side. This defines the polygon with reference 
to an imaginary circle whose circumference touches all the midpoints of the polygon’s sides.

If you type a number for the radius, then the bottom edge of the polygon is horizontal. However, if you 
pick a point for the radius with your mouse, you can specify the orientation of the polygon. As you rotate 
the mouse cursor around the center, you see the polygon rotate. Click when you like what you see.

CROSS-REFCROSS-REF When you type a number for the radius, the bottom edge aligns with the snap rotation 
angle, which is usually 0. Chapter 8 explains how to change this angle.

The POLYGON command creates a polyline, meaning that the entire polygon is one object, rather than a 
series of line segments.

In the exercise that follows, I indicate inches with a double prime (") and feet with a single prime (‘). You 
may find this notation clearer when a measurement has both feet and inches, but you do not actually need 
to type the double prime for inches. When you have a measurement that is only in inches, it saves time to 
leave out the double prime.

ON the DVD-ROMON the DVD-ROM The drawing used in this exercise on drawing rectangles and polygons, ab06-a.dwg, is in 
the Drawings folder on the DVD.

STEPS: Drawing Rectangles and Polygons

 1. Open ab06-a.dwg from the DVD.

 2. Save the drawing in your AutoCAD Bible folder as ab06-02.dwg. Verify that snap and grid 
are on, set at 1". Object Snap should be off.

NOTENOTE This exercise assumes that you have Dynamic Input on (click the Dynamic Input button on 
the status bar to turn it on, if necessary), that you use the default settings for the polar for-

mat and relative coordinates, and that you are in the default 2D Drafting & Annotation workspace (if 
necessary, click the Workspace Switching button on the status bar to choose it).

3. Choose Home tab ➪ Draw panel ➪ Rectangle.

 4. At the Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/
Width]: prompt, move the cursor to 0’-1",0’-1" and click. At the Specify other corner 
point or [Area/Dimensions/Rotation]: prompt, type 2’1",1’9" ↵.
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 5. Start the RECTANG command again. At the Specify first corner point or [Chamfer/
Elevation/Fillet/Thickness/Width]: prompt, Shift+right-click and choose the From 
object snap. Pick the bottom-left corner of the rectangle. At the <Offset>: prompt, type @2,2 ↵ 
to start the second rectangle 2 inches up and 2 inches to the right of the first rectangle.

 6. At the Specify other corner point or [Area/Dimensions/Rotation]: prompt, type 
1’9",1’3" ↵.

 7. Right-click and choose Repeat RECTANG. At the prompt, find 0’8",1’7" (on a snap point) and 
click. At the Specify other corner point or [Area/Dimensions/Rotation]: 
prompt, type 11,2 ↵. (You don’t need to type the double-prime for inches.)

 8. Again, start the RECTANG command. At the prompt, find 1’1",1’8" and click. At the Specify 
other corner point or [Area/Dimensions/Rotation]: prompt, type 1,-5 ↵.

9. Choose Home tab ➪ Draw panel (expanded) ➪ Polygon. At the Enter number of sides <4>: 
prompt, type 5 ↵. At the Specify center of polygon or [Edge]: prompt, type 10,1’8 ↵ 
to indicate the center.

 10. At the Enter an option [Inscribed in circle/Circumscribed about circle] <I>: 
prompt, press Enter to accept the default. This means that you indicate the radius from the center 
to the vertices. (If your prompt shows <C> as the default, type i ↵.)

 11. At the Specify radius of circle: prompt, type 1/2 ↵. AutoCAD or AutoCAD LT draws the 
pentagon.

 12. Repeat Steps 9 through 11, using a center of 1’5,1’8.

 13. Start the POLYGON command again. At the Enter number of sides <5>: prompt, type 3 ↵.

 14. At the Specify center of polygon or [Edge]: prompt, right-click and choose the Edge 
option.

 15. At the Specify first endpoint of edge: prompt, choose the top-left corner of the faucet 
rectangle (1’1",1’8"), which is on a snap point.

 16. At the Specify second endpoint of edge: prompt, choose the top-right corner of the fau-
cet rectangle to complete the triangle.

 17. Turn off the grid to get a better look at the drawing. You have completed the sink, which should 
look like Figure 6.2. Save your drawing.

 FIGURE 6.2

The completed sink, drawn with rectangles and polygons.

Thanks to Bill Wynn of New Windsor, Maryland, for this drawing, 
which he created in his AutoCAD class as part of a plan drawing 
of an entire house.
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Creating Construction Lines
Sometimes you want to create a line that is used solely for the purpose of reference. A construction line is a 
temporary or reference line used to help you draw or to show a relationship between objects. For example, 
you might want to do the following:

n Draw two lines from the midpoints of two perpendicular lines so that you can use their intersec-
tion as the center for a circle.

n Draw a line from one object to another to visually indicate the relationship between the two 
objects.

n Show the relationship between equivalent parts of a model shown in front and right-side views.

n Draw a line through the center of an object shown in cross-section so that you can show dimen-
sions from the centerline to the edge of the object.

You could use regular lines for these purposes. However, construction lines (also known as xlines) are 
unique in that they extend infinitely in both directions. This makes them especially useful for seeing the 
relationships among various objects in your drawing.

Of course, construction lines are not actually infinite. However, they extend to the edge of the drawing area 
on your screen, and if you zoom out to see more of your drawing, they expand so that they always extend 
to the edge of the screen. The object snap tracking feature (covered in Chapter 4) sometimes eliminates the 
need for construction lines; nevertheless, sometimes you can work more easily having a line visible for sev-
eral commands and then erasing it.

If you zoom to show the extents of your drawing, AutoCAD or AutoCAD LT ignores the xlines and shows 
you just the extents of the regular objects in your drawing. Chapter 8 covers the ZOOM command.

The XLINE command offers several ways to create construction lines. Start the command by choosing 
Home tab ➪ Draw panel (expanded) ➪ Construction Line. You see the following prompt:

Specify a point or [Hor/Ver/Ang/Bisect/Offset]:

Table 6.2 lists the possible options. AutoCAD or AutoCAD LT continues to prompt you for more points so 
that you can continue to draw construction lines — much like the LINE command. Press Enter to end the 
command.

 TABLE 6.2

XLINE Command Options
Option Description

Specify a point This option enables you to define the construction line with two points. At the first prompt, specify 
a point. At the Specify through point: prompt, specify another point. The first point 
becomes the base point for subsequent construction lines that you can draw by specifying other 
through points.

Hor To draw a construction line parallel to the X axis, type h ↵ to specify the Horizontal option. The 
command responds with the Specify through point: prompt. Specify one point. This is 
useful for drawing a series of horizontal construction lines.
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Option Description

Ver To draw a construction line parallel to the Y axis, type v ↵ to specify the Vertical option. The 
command responds with the Specify through point: prompt. Specify one point.

Ang Type a ↵ (for Angle). The command responds with the Enter angle of xline (0) or 
[Reference]: prompt. If you enter an angle, the command asks for a through point. You can 
also type r ↵ and select a line as a reference, and then provide an angle and a through point. 
AutoCAD or AutoCAD LT then calculates the angle of the construction line from the angle of the 
reference line. This is useful for drawing a series of construction lines at a specified angle.

Bisect To draw a construction line that bisects an angle (divides the angle in half), type b ↵. The 
command responds with the Specify angle vertex point: prompt. Choose any point that 
you want the construction line to pass through. Then at the Specify angle start point: 
prompt, choose a point that defines the base of the angle. At the Specify angle end point: 
prompt, choose a point that defines the end of the angle.

Offset To draw a construction line parallel to a line, type o ↵. You can specify the offset distance by 
typing in the number or using the Through option to pick a point through which the construction 
line should pass. Either way, the next step is to select a line. If you specified an offset distance, the 
command displays the Specify side to offset: prompt. Respond by picking a point on the 
side of the selected line on which you want the construction line to appear.

Creating Rays
Rays are similar to construction lines, except that they start at a specific point and extend to infinity in one 
direction only. If you need a line to extend in only one direction, using a ray may be less confusing.

NOTENOTE You can use most object snaps with construction lines and rays. (You can’t use an end-
point for construction lines or a midpoint for rays.) You can edit construction lines and 

rays like any other object.

To draw a ray, choose Home tab ➪ Draw panel (expanded) ➪ Ray. At the Specify start point: 
prompt, specify the start point for the ray. At the Specify through point: prompt, specify another 
point. AutoCAD or AutoCAD LT continues to ask for through points. Press Enter to end the command.

ON the DVD-ROMON the DVD-ROM The drawing used in this exercise on drawing construction lines and rays, ab06-b.dwg, is 
in the Drawings folder on the DVD.

STEPS: Drawing Construction Lines and Rays

 1. Open ab06-b.dwg from the DVD.

 2. Save the drawing as ab06-03.dwg in your AutoCAD Bible folder.

3. Choose Home tab ➪ Draw panel (expanded) ➪ Construction Line.

 4. At the Specify a point or [Hor/Ver/Ang/Bisect/Offset]: prompt, choose point 1, 
as shown in Figure 6.3.

 5. At the Specify through point: prompt, choose point 2, as shown in Figure 6.3.
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 FIGURE 6.3

A pipe with cross-section.
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 6. Press Enter to end the command. Notice that the drawing has been set up so that the construction 
line is drawn in green and with a noncontinuous linetype. This is to distinguish it from the main 
drawing. (See Chapter 11 for details on how to set up a drawing in this way.)

7. Choose Home tab ➪ Draw panel (expanded) ➪ Ray.

 8. At the Specify start point: prompt, choose point 3, as shown in Figure 6.3.

 9. At the Specify through point: prompt, choose point 4, as shown in Figure 6.3. Press 
Enter to end the command.

 10. Save your drawing.

Summary
This chapter covered the ins and outs of lines. You read about:

n Using the LINE command

n Drawing rectangles

n Drawing polygons

n Creating construction lines, including xlines that extend infinitely in both directions and rays that 
extend infinitely in one direction

The next chapter explains how to draw curves and point objects. Curves include circles, arcs, ellipses, and 
donuts.
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Drawing circles

Drawing arcs

Creating ellipses

Drawing donuts

Creating points

AutoCAD and AutoCAD LT offer a number of ways to create curved 
objects. You can draw circles, arcs, ellipses, and donuts (also spelled as 
doughnuts). In this chapter, I also cover point objects, which are neither 

curves nor lines but don’t deserve their own chapter.

CROSS-REFCROSS-REF Several complex objects — such as polylines, splines, 
regions, and boundaries — involve curves. These are cov-

ered in Chapter 16.

Drawing Circles
Circles are common objects in drawings. In mechanical drawings, they often rep-
resent holes or wheels. In architectural drawings, they may be used for door-
knobs, trash baskets, or trees. In electrical and piping schematics, they are used 
for various kinds of symbols.

Understanding the circle options
The CIRCLE command provides six ways to draw a circle. To draw a circle, 
choose Home tab ➪ Draw panel ➪ Circle, and follow the prompts. You can just 
click the Circle button and follow the options on the command line, or access 
the options by clicking the button’s down arrow. Table 7.1 describes how to use 
these options. You can access the options directly by clicking the down arrow 
next to the Circle button on the ribbon.

TIPTIP You can also create a circle tangent to other objects by 
using the two-point (2P) method or three-point (3P) 

method, picking those points with the Tangent object snap.

Drawing Curves and Points



124

Drawing in Two DimensionsPart II

 TABLE 7.1

Six Ways to Draw a Circle
Option Description

Center, Radius This option is the default. Specify the center and then the radius. You can type the radius as a 
distance, or pick a point where you want the circumference to be.

Center, Diameter Specify the center. Choose the Diameter option and type the length of the diameter, or pick a 
point to specify the diameter.

2P (2 Points) Choose the 2p option. Specify one point on the circumference, and then an opposite point on 
the circumference. These two points define the diameter of the circle.

3P (3 Points) Choose the 3p option. Specify three points on the circumference.

Tan, tan, radius 
(Tangent, Tangent, 
Radius)

Choose the Ttr option. The CIRCLE command prompts Specify point on object for 
first tangent of circle: and provides an aperture to let you pick a point. Then the 
command prompts Specify point on object for second tangent of circle: 
and you pick a second point. These points can be any points on the object(s) to which you 
want your circle to be tangent. Finally, type a radius.

Tan, tan, tan 
(Tangent, Tangent, 
Tangent)

This option is available only from the Circle’s drop-down list on the ribbon. You are prompted 
for three points, and AutoCAD automatically applies the Tangent object snap to each point.

Drawing circles
Drawing circles is fairly straightforward. Often, you can use object snaps to define part of the circle. In the 
following exercise, you practice using the most common methods of creating a circle.

ON the DVD-ROMON the DVD-ROM The drawing used in the following exercise on drawing circles, ab07-a.dwg, is in the 
Drawings folder on the DVD.

STEPS: Drawing Circles

 1. Open ab07-a.dwg from the DVD.

 2. Save the file as ab07-01.dwg in your AutoCAD Bible folder. This is a drawing of an air com-
pressor from which all the circles have been removed. Make sure that Object Snap is turned on. 
Set a running object snap for Endpoint only. You should be in the default 2D Drafting & 
Annotation workspace (if necessary, choose it from the Workspace Switching button on the 
 status bar).

3. Choose Home tab ➪ Draw panel ➪ Circle drop-down list ➪ 2-Point. At the Specify first end 
point of circle’s diameter: prompt, pick the endpoint at 1, as shown in Figure 7.1. At 
the Specify second end point of circle’s diameter: prompt, pick the endpoint at 2.

 4. Repeat the CIRCLE command by right-clicking and choosing Repeat Circle. Right-click and 
choose 2P from the shortcut menu. Pick the endpoints at 3 and 4, as shown in Figure 7.1.

 5. Repeat the CIRCLE command by pressing Enter. At the Specify center point for circle 
or [3P/2P/Ttr (tan tan radius)]: prompt, pick the endpoint at 5. At the Specify 
radius of circle or [Diameter]: prompt, pick the endpoint at 6.
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 FIGURE 7.1

The air compressor without its circles.
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 6. Repeat the CIRCLE command. At the Specify center point for circle or [3P/2P/Ttr 
(tan tan radius)]: prompt, pick the endpoint at 7. At the Specify radius of circle 
or [Diameter]: prompt, right-click and choose Diameter; and then type .25 ↵.

 7. Repeat the CIRCLE command by right-clicking and choosing Repeat Circle. At the Specify 
center point for circle or [3P/2P/Ttr (tan tan radius)]: prompt, right-click and 
choose 3P. At the Specify first point on circle: prompt, pick the endpoint at 8, as 
shown in Figure 7.1. At the Specify second point on circle: prompt, pick the endpoint 
at 9. At the Specify third point on circle: prompt, choose the Midpoint object snap 
and pick the midpoint at 0.

 8. For the last circle on the right, choose any method that you want to use to draw a circle. The cir-
cle should be the same size and placement as the second circle from the left.

 9. Repeat the CIRCLE command. At the Specify center point for circle or [3P/2P/Ttr 
(tan tan radius)]: prompt, choose the Center object snap and pick 7. At the Specify 
radius of circle or [Diameter]: prompt, type .05 ↵.

 10. Repeat Step 9 to create a circle inside the circle whose center is at 5 and whose radius is 0.05.

 11. Repeat the CIRCLE command. At the Specify center point for circle or [3P/2P/Ttr 
(tan tan radius)]: prompt, pick the endpoint at !. At the Specify radius of circle 
or [Diameter]: prompt, pick the endpoint at @.

 12. Repeat Step 11, choosing the endpoint at # for the center of the circle and the endpoint at $ for 
its radius, as shown in Figure 7.1.

 13. Save your drawing. It should look like Figure 7.2.
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 FIGURE 7.2

The completed air compressor.

Thanks to the U.S. Army Corps of Engineers at Vicksburg, Mississippi, for this drawing. 
They maintain a Web site of drawings at http://cadlib.wes.army.mil.

CROSS-REFCROSS-REF It may have occurred to you that this task would have been easier if you could simply have 
copied one circle to another location instead of creating each circle from scratch. I cover 

copying in Chapter 9.

Drawing Arcs
An arc is a portion of a circle. Therefore, to define an arc, you have to define not only a circle — for exam-
ple, by specifying a center and a radius — but also the start and endpoints of the arc. The ARC command 
offers several methods for defining an arc. The method you pick depends on the information that you have 
about the arc that you want to draw.

CROSS-REFCROSS-REF You can close an arc to create a circle by using the JOIN command. For more information, 
see Chapter 10.

Understanding arc options
After you understand the parts of an arc, you can choose the options that suit your needs. Figure 7.3 shows 
the parts of an arc that you can use to draw an arc.

Figure 7.4 shows the flow of the arc options. When you start the ARC command, you have two options, 
Start Point and Center. Depending on how you start, more options become available.

You can also press Enter at the first arc prompt to draw a second arc starting from the endpoint of the most 
recently drawn arc, line, polyline, or other object. The new arc continues in the same direction as the end of 
the first object. The only other prompt is the endpoint.




