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Introduction

It’s amazing to think that AutoCAD came into being over two decades ago,
at a time when most people thought that personal computers weren’t
capable of industrial-strength tasks like CAD. (The acronym stands for
Computer-Aided Drafting, Computer-Aided Design, or both, depending on
whom you talk to). It’s almost as amazing that, 20 years after its birth,
AutoCAD remains the king of the microcomputer CAD hill by a tall margin.
Many competing CAD programs have come to challenge AutoCAD, many have
fallen, and a few are still around. One hears rumblings that the long-term
future of CAD may belong to special-purpose, 3D-based software such as the
Autodesk Inventor and Revit programs. Whether or not those rumblings
amplify into a roar remains to be seen, but for the present and the near future
anyway, AutoCAD is where the CAD action is.

In its evolution, AutoCAD has grown more complex, in part to keep up with
the increasing complexity of the design and drafting processes that AutoCAD
is intended to serve. It’s not enough just to draw nice-looking lines anymore.
If you want to play CAD with the big boys and girls, you need to organize the
objects you draw, their properties, and the files in which they reside in
appropriate ways. You need to coordinate your CAD work with other people
in your office who will be working on or making use of the same drawings.
You need to be savvy about shipping drawings around via the Internet.

AutoCAD 2005 provides the tools for doing all these things, but it’s not always
easy to figure out which hammer to pick up or which nail to bang on first.
With this book, you have an excellent chance of creating a presentable,
usable, printable, and sharable drawing on your first or second try without
putting a T square through your computer screen in frustration.

What's Not in This Book

Unlike many other For Dummies books, this one does tell you to consult the
official software documentation sometimes. AutoCAD is just too big and com-
plicated for a single book to attempt to describe it completely.

This book focuses on AutoCAD 2005, and also addresses its slightly less-
capable, much-lower-cost sibling, AutoCAD LT 2005. (AutoCAD LT 2005 For
Dummies, a version of this book especially for LT users, comes out several
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months later than the regular book.) I do occasionally mention differences
with previous versions, going back to the highly popular AutoCAD Release 14,
so that everyone has some context and upgraders can more readily under-
stand the differences. I also mention the important differences between full
AutoCAD and AutoCAD LT, so that you’ll know what you — or your LT-using
colleagues — are missing. This book does not cover the discipline-specific
features in AutoCAD-based products such as AutoCAD Architectural Desktop,
except for some general discussion in Chapter 1, but most of the information
in this book applies to the general-purpose AutoCAD features in the AutoCAD
2005-based versions of those programs as well.

Who Are — and Aven’t — You?

AutoCAD has a large, loyal, and dedicated group of long-time users. This
book is not for the sort of people who have been using AutoCAD for a decade,
who plan their vacation time around Autodesk University, or who consider
1,000-page-plus technical tomes about AutoCAD as pleasure reading. This
book is for people who want to get going quickly with AutoCAD, but who

also know the importance of developing proper CAD techniques from the
beginning.

However, you do need to have some idea of how to use your computer
system before tackling AutoCAD — and this book. You need to have a com-
puter system with AutoCAD or AutoCAD LT (preferably the 2004 version). A
printer or plotter and a connection to the Internet will be big helps, too.

You also need to know how to use Windows to copy and delete files, create a
folder, and find a file. You need to know how to use a mouse to select (high-
light) or to choose (activate) commands, how to close a window, and how to
minimize and maximize windows. Make sure that you're familiar with the
basics of your operating system before you start with AutoCAD.

How This Book Is Organized

If you saw the impressive and apparently random piles of stuff cluttering my
desk while I was writing this book, you’d wonder how I could organize a
chapter, never mind an entire book. Nevertheless, I hope you'll find that the
book reflects some concerted thought about how to present AutoCAD in a
way that’s both easy-to-dip-into and smoothly-flowing-from-beginning-to-end.
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The organization of this book into parts — collections of related chapters — is
one of the most important, uh, parts of this book. You really can get to know
AutoCAD one piece at a time, and each part represents a group of closely
related topics. The order of parts also says something about priority; yes,
you have my permission to ignore the stuff in later parts until you’ve mas-
tered most of the stuff in the early ones. This kind of building-block approach
can be especially valuable in a program as powerful as AutoCAD.

The following sections describe the parts that the book breaks down into.

Part I: AutoCAD 101

Need to know your way around the AutoCAD screen? Why does AutoCAD
even exist, anyway? What are all the different AutoCAD-based products that
Autodesk sells, and should you be using one of them — for example,
AutoCAD LT — instead of AutoCAD? Is everything so slooow because it’s sup-
posed to be slow, or do | have too wimpy a machine to use this wonder of
modern-day computing? And why am I doing this stuff in the first place?

Part I answers all these questions — and more. This part also includes what
may seem like a great deal of excruciating detail about setting up a new draw-
ing in AutoCAD. But what’s even more excruciating is to do your setup work
incorrectly and then feel as though AutoCAD is fighting you every step of the
way. With a little drawing setup work done in advance, it won't.

Part II: Let There Be Lines

In this part, it’s time for some essential concepts, including object properties
and CAD precision techniques. [ know that you're raring to make some draw-
ings, but if you don’t get a handle on this stuff early on, you’ll be terminally
(or is that monitor-ally? ) confused when you try to draw and edit objects. If
you want to make drawings that look good, plot good, and are good, read this
stuff!

After the concepts preamble, the bulk of this part covers the trio of activities
that you’ll probably spend most of your time in AutoCAD doing: drawing
objects, editing them, and zooming and panning to see them better on the
screen. These are the things that you do in order to create the geometry —
that is, the CAD representations of the objects in the real world that you're
designing. By the end of Part II, you should be pretty good at geometry, even
if your ninth-grade math teacher told you otherwise.

3
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Part I11: If Drawings Could Talk

CAD drawings do not live on lines alone — most of them require quite a bit of
text, dimensioning, and hatching in order to make the design intent clear to
the poor chump who has to build your amazing creation. (Whoever said “a
picture is worth a thousand words” must not have counted up the number of
words on the average architectural drawing!) This part shows you how to
add these essential features to your drawings.

After you've gussied up your drawing with text, dimensions, and hatching,
you’ll probably want to create a snapshot of it to show off to your client, con-
tractor, or grandma. Normal people call this process “printing,” but CAD
people call it “plotting.” Whatever you decide to call it, I'll show you how to
doit.

Part IU: Share and Share Alike

A good CAD user, like a good kindergartner, plays well with others. AutoCAD
encourages this behavior with a host of drawing- and data-sharing features.
Blocks, external reference files, and raster images encourage reuse of parts of
drawings, entire drawings, and bitmap image files. The new sheet sets feature
in AutoCAD 2005 opens up new possibilities for creating, organizing, and pub-
lishing the many drawings that compose a typical CAD project. CAD stan-
dards serve as the table manners of the CAD production process — they
define and regulate how people create drawings so that sharing can be more
productive and predictable. AutoCAD’s Internet features enable sharing of
drawings well beyond your hard disk and local network.

The drawing and data sharing features in AutoCAD takes you way beyond
old-style, pencil-and-paper design and drafting. After you’'ve discovered how
to apply the techniques in this part, you’ll be well on your way to full CAD-
nerd-hood (you may want to warn your family beforehand).

Part U: The Part of Tens

This part contains guidelines that minimize your chances of really messing
up drawings (your own or others’), and techniques for swapping drawings
with other people and accessing them from other computer programs.
There’s a lot of meat packed into these two chapters — juicy tidbits from
years of drafting, experimentation, and fist-shaking at things that don’t work
right — not to mention years of compulsive list-making. [ hope that you find
these lists help you get on the right track quickly and stay there.
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Icons Used in This Book

N This icon tells you that herein lies a pointed insight that can save you time
and trouble as you use AutoCAD. In many cases, tip paragraphs act as a
funnel on AutoCAD’s impressive but sometimes overwhelming flexibility:
After telling you all the ways that you can do something, I tell you the way
that you should do it in most cases.

The Technical Stuff icon points out places where delving a little more deeply
into AutoCAD'’s inner workings or pointing out something that most people
don’t need to know about most of the time. These paragraphs definitely are
not required reading the first time through, so if you come to one of them at a
time when you’ve reached your techie detail threshold, feel free to skip over
them.

This icon tells you how to stay out of trouble when living a little close to the
edge. Failure to heed its message may have unpleasant consequences for you
and your drawing — or maybe for both of you.

There’s a lot to remember when you’re using AutoCAD, so I've remembered
to remind you about some those things that you should be remembering.
These paragraphs usually refer to a crucial point earlier in the chapter or in a
previous chapter. So if you're reading sequentially, a remember paragraph
serves as a friendly reminder. If you're not reading sequentially, this kind of
paragraph may help you realize that you need to review a central concept or
technique before proceeding.

This icon points to new stuff in AutoCAD 2005. It’s mostly designed for those
of you who are somewhat familiar with a previous version of AutoCAD and
want to be alerted to what’s new in this version. New AutoCAD users starting
out their CAD working lives with AutoCAD 2005 will find this stuff interesting,
too — especially when they can show off their new book-learnin’ to the griz-
zled AutoCAD veterans in the office who don’t yet know about all the cool,
new features.

This icon highlights differences between AutoCAD LT and AutoCAD. If you're
using AutoCAD LT, you'll find out what you’re missing compared to “full”
AutoCAD. If your friend is using LT, you’ll know where to look to find stuff in
AutoCAD to brag about.

A Few Conventions — Just in Case

You probably can figure out for yourself all the information in this section,
but here are the details just in case.
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Text you type into the program at the command line, in a dialog box, in a text
box, and so on appears in boldface type. Examples of AutoCAD prompts
appear in a special typeface, as does any other text in the book that
echoes a message, a word, or one or more lines of text that actually appear
on-screen. Sequences of prompts that appear in the AutoCAD command line
area have a shaded background, like so:

Specify lower left corner or [ON/OFF] <0.0000,0.0000>:

(Many of the figures — especially in Chapters 5 and 6 — also show AutoCAD
command line sequences that demonstrate AutoCAD’s prompts and example
responses.)

Often in this book you see phrases such as “choose Fileo>Save As from the
menu bar.” The funny little arrow (=) separates the main menu name from
the specific command on that menu. In this example, you open the File menu
and choose the Save As command. If you know another way to start the same
command (for example, in this example, type SAVEAS and press Enter),
you’re welcome to do it that way instead.

Many AutoCAD commands have shortcut (fewer letter) versions for the bene-
fit of those who like to type commands at the AutoCAD command prompt. In
this book, I format command names with the shortcut letters in uppercase
and the other letters in lowercase, so that you become familiar with the
shortcuts and can use them if you want to. So when you see an instruction
like “run the DimLInear command to draw a linear dimension,” it means “for
a linear dimension, type DIMLINEAR, or DLI for short, at the command line,
and then press the Enter key.”
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In this part . . .

A utoCAD is more than just another application pro-
gram, it’s a complete environment for drafting and
design. So if you're new to AutoCAD, you need to know
several things to get off to a good start — especially how
to use the command line area and set up your drawing
properly. These key techniques are described in this part
of the book.

If you've used earlier versions of AutoCAD, you’ll be most
interested in the high points of the new release, including
some newer interface components. The lowdown on
what’s new is here, too.




Chapter 1

Introducing AutoCAD and
AutoCAD LT 2005

In This Chapter
Getting the AutoCAD advantage
Using AutoCAD and DWG files
Meeting the AutoCAD product family
Using AutoCAD LT instead of AutoCAD

Upgrading from a previous version

Welcome to the fraternity whose members are the users of one of the
weirdest, wackiest, and most wonderful computer programs in the
world: AutoCAD. Maybe you’re one of the few remaining holdouts who con-
tinues to practice the ancient art of manual drafting with pencil and vellum.
Or maybe you’re completely new to drafting and yearn for the wealth and
fame of the drafter’s life. Maybe you’re an engineer or architect who needs to
catch up with the young CAD hotshots in your office. Or maybe you're a full-
time drafter whose fingers haven’t yet been pried away from your beloved
drafting board. Maybe you tried to use AutoCAD a long time ago but gave up
in frustration or just got rusty. Or maybe you currently use an older version,
such as AutoCAD 2000 or even Release 14.

Whatever your current situation and motivation, [ hope that you enjoy the
process of becoming proficient with AutoCAD. Drawing with AutoCAD is chal-
lenging at first, but it’s a challenge worth meeting. CAD rewards those who
think creatively about their work and look for ways to do it better. You can
always find out more, discover a new trick, or improve the efficiency and
quality of your drawing production.

AutoCAD started as an MS-DOS-only program, when real men and women
typed commands and didn’t need toolbars or dialog boxes. Autodesk flirted
briefly with the Macintosh and UNIX operating systems while moving AutoCAD
into the GUI (graphical user interface) age, but the company eventually settled
on Microsoft Windows as the sole operating system for AutoCAD. (AutoCAD
2005 works with Windows XP — both the Professional and Home versions —
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and Windows 2000.) Because of AutoCAD’s MS-DOS heritage and its emphasis
on efficiency for production drafters, it’s not the easiest program to master,
but it’s gotten easier and more consistent. AutoCAD is pretty well integrated
into the Windows environment now, but you still bump into some vestiges of
its MS-DOS legacy — especially the command line (that text area lurking at
the bottom of the AutoCAD screen — see Chapter 2 for details). This book
guides you around the bumps and minimizes the bruises.

Why AutoCAD?

AutoCAD has been around a long time — since 1982. AutoCAD ushered in the
transition from really expensive mainframe and minicomputer CAD systems
costing tens of thousands of dollars to merely expensive microcomputer CAD
programs costing a few thousand dollars.

AutoCAD is, first and foremost, a program to create technical drawings; draw-
ings in which measurements and precision are important, because these
kinds of drawings often get used to build something. The drawings you create
with AutoCAD must adhere to standards established long ago for hand-
drafted drawings. The up-front investment to use AutoCAD is certainly more
expensive than the investment needed to use pencil and paper, and the learn-
ing curve is much steeper, too. Why bother? The key reasons for using
AutoCAD rather than pencil and paper are

v Precision: Creating lines, circles, and other shapes of the exactly correct
dimensions is easier with AutoCAD than with pencils.

v Modifiability: Drawings are much easier to modify on the computer
screen than on paper. CAD modifications are a lot cleaner, too.

v~ Efficiency: Creating many kinds of drawings is faster with a CAD pro-
gram — especially drawings that involve repetition, such as floor plans
in a multistory building. But that efficiency takes skill and practice. If
you’re an accomplished pencil-and-paper drafter, don’t expect CAD to be
faster at first!

Figure 1-1 shows several kinds of drawings in AutoCAD 2005.

Why choose AutoCAD? AutoCAD is just the starting point of a whole industry
of software products designed to work with AutoCAD. Autodesk has helped
this process along immensely by designing a series of programming inter-
faces to AutoCAD that other companies — and Autodesk itself — have used
to extend the application. Some of the add-on products have become such
winners that Autodesk acquired them and incorporated them into its own
products. When you compare all the resources — including the add-ons,
extensions, training courses, books, and so on — AutoCAD doesn’t have
much PC CAD competition.
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The Importance of Being DWG

To take full advantage of AutoCAD in your work environment, you need to be
aware of the DWG file format, the format in which AutoCAD saves drawings.
In some cases an older version of AutoCAD can’t open a DWG file that’s been
saved by a newer version of AutoCAD.

v A newer version of AutoCAD always can open files saved by an older
version.

v Some previous versions of AutoCAD can open files saved by the subse-
quent one or two versions. For example, AutoCAD 2004 can open DWG
files saved by AutoCAD 2005. That’s because Autodesk didn’t change the
DWG file format between AutoCAD 2004 and AutoCAD 2005.

v You can use the “save as” option in newer versions to save the file to
some older DWG formats.

11
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Table 1-1 shows which versions (described later in this chapter) use which
DWG file formats.

Table 1-1 AutoCAD Versions and DWG File Formats
AutoCAD Version AutoCAD LT Version Release  DWG File
Year Format

AutoCAD 2005 (“A2k5") AutoCAD LT 2005 2004 Acad 2004
AutoCAD 2004 (“A2k4") AutoCAD LT 2004 2003 Acad 2004
AutoCAD 2002 (“A2k2") AutoCAD LT 2002 2001 Acad 2000
AutoCAD 2000i (“A2ki") AutoCAD LT 2000i 2000 Acad 2000
AutoCAD 2000 (“A2k") AutoCAD LT 2000 1999 Acad 2000
AutoCAD Release 14 (“R14") AutoCAD LT 98 & 97 1997 Acad R14
AutoCAD Release 13 (“R13") AutoCAD LT 95 1994 Acad R13
AutoCAD Release 12 (“R12") AutoCAD LT Release 2 1992 Acad R12

Working with AutoCAD is easier when your co-workers and colleagues in
other companies all use the same version of AutoCAD and AutoCAD-related
tools. That way, your DWG files, add-on tools, and even the details of your
CAD knowledge can be mixed and matched among your workgroup and part-
ners. In the real world, you’ll probably work with people — at least in other
companies — who use AutoCAD versions as old as Release 14.

Many programs claim to be DWG-compatible — that is, capable of converting
data to and from AutoCAD’s DWG format. But achieving this compatibility is a
difficult thing to do well. Even a small error in file conversion can have
results ranging in severity from annoying to appalling. If you exchange DWG
files with people who use other CAD programs, be prepared to spend time
finding and fixing translation problems.

AutoCAD 2005 — like AutoCAD 2004 — does not include an option for saving
files to the R14 DWG file format. This omission creates problems if you want
to send DWG files to clients or consultants who are still using AutoCAD
Release 14. (And there are a surprising number of these folks — R14 was pop-
ular, and AutoCAD 2000 through 2004 didn’t tempt everyone to upgrade.) To
get around this limitation, you can save to the R12 DXF format, which AutoCAD
Release 14 will open — see Chapter 18 for instructions.
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AutoCAD-based applications

Autodesk has expanded AutoCAD into a whole
product line of programs with AutoCAD as a
base and specialized, discipline-specific add-
ons built on top and included as one complete
product. As an AutoCAD 2005 user, you'll be
looking for the 2005-compatible versions of
these tools, which should appear a few months
after AutoCAD 2005 ships. These discipline-
specific flavors of AutoCAD include Autodesk
Architectural Desktop and Autodesk Building
Systems (mechanical, electrical, and plumbing),
Autodesk Mechanical Desktop, Autodesk Map,
AutoCAD Land Desktop, Autodesk Survey, and
Autodesk Civil Design.

To make matters even more confusing, Autodesk
now offers Autodesk Revit and Autodesk
Inventor, software applications that compete
with Architectural Desktop and Mechanical

Desktop, respectively. Revit and Inventor are
not based on AutoCAD; they sacrifice AutoCAD
compatibility in favor of a more fundamentally
design- and 3D-oriented approach to CAD.
Whether they ultimately will replace the tradi-
tional AutoCAD-based applications remains to
be seen. Thus far, most companies seem to be
sticking with AutoCAD and the AutoCAD-based
Desktop applications.

In addition to the products from Autodesk, thou-
sands of AutoCAD add-on products both
discipline-specific and general-purpose — are
available from other software developers. These
companion products are sometimes called third-
party applications. Visit partnerproducts.
autodesk.com/ for more information about
what's available.

Seeing the LT

AutoCAD LT is one of the best deals around, a shining example of the old
80/20 rule: roughly 80 percent of the capabilities of AutoCAD for roughly 20
percent of the money. Like AutoCAD, AutoCAD LT runs on mainstream
Windows computers and doesn’t require any additional hardware devices.
With AutoCAD LT, you can be a player in the world of AutoCAD, the world’s
leading CAD program, for a comparatively low starting cost.

AutoCAD LT is a very close cousin to AutoCAD. Autodesk creates AutoCAD LT

by starting with the AutoCAD program, taking out a few features to justify
charging a lower price, adding a couple of features to enhance ease of use
versus full AutoCAD, and testing the result.

As a result, AutoCAD LT looks and works much like AutoCAD. The opening

screen and menus of the two programs are nearly identical. (LT is missing a

few commands from the AutoCAD menus.)

13
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In fact, the major difference between the programs has nothing to do with the
programs themselves. The major difference is that AutoCAD LT lacks support
for several customization and programming languages that are used to
develop AutoCAD add-ons. So almost none of the add-on programs or utilities
offered by Autodesk and others are available to LT users.

AutoCAD LT also has only limited 3D support. You can view and edit 3D
objects in AutoCAD LT, so you can work with drawings created in AutoCAD
that contain 3D objects. However, you cannot create true 3D objects.

The lack of 3D object creation in LT is not as big a negative for many users as
you may think. Despite a lot of hype from the computer press and CAD ven-
dors (including Autodesk), 3D CAD remains a relatively specialized activity.
The majority of people use CAD programs to create 2D drawings.

Although you may hear claims that AutoCAD LT is easier to master and use
than AutoCAD, the truth is that they’re about equally difficult (or easy,
depending on your nerd IQ). The LT learning curve doesn’t differ significantly
from that of AutoCAD. AutoCAD was originally designed for maximum power
and then modified somewhat to improve ease of use. AutoCAD LT shares this
same heritage.

Fortunately, the minimal differences between LT and AutoCAD mean that
after you have climbed that learning curve, you’ll have the same great view.
You’ll have almost the full range of AutoCAD’s 2D drafting tools, and you’ll be
able to exchange DWG files with AutoCAD users without data loss.

This book covers AutoCAD 2005, but almost all the information in it applies
to AutoCAD LT 2005 as well. The icon that you see at the left of this para-
graph highlights significant differences. If you're an LT user, you may want to
look for AutoCAD LT 2005 For Dummies, which is aimed squarely at AutoCAD
LT and the types of people who use it instead of AutoCAD.

Staying Alive with 2005

W Iy
You should know this before you upgrade from a previous AutoCAD
release:

v Wash those old Windows: AutoCAD 2005 does not support older ver-
sions of Windows, such as Windows NT, 98, and Me. You must use
Windows XP (Professional, Home, or Tablet PC) or Windows 2000.

1 DWG file compatibility: AutoCAD 2005 uses the same DWG file format
as AutoCAD 2004, so you’ll be able to exchange files easily with users of
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AutoCAD 2004. You can use Filer>Save As to create DWG files for users
of AutoCAD 2000, 2000i, and 2002, but not for AutoCAD Release 14 and
earlier versions. (To get around this limitation, you can save to the
Release 12 DXF format — see Chapter 18 for instructions.)

v~ Application compatibility: If you use third-party applications with a pre-
vious version of AutoCAD, they may not work with AutoCAD 2005. Most
AutoCAD 2004 applications, including those developed with the ARX
(AutoCAD Runtime eXtension) and VBA (Visual Basic for Applications)
programming interfaces will work with AutoCAD 2005, but older ARX
and VBA applications won’t work.

Many LSP (AutoLISP) programs written for the last several versions of
AutoCAD work with AutoCAD 2005.

” Increased computer system requirements: For AutoCAD 2005, Autodesk
recommends an 800 MHz Pentium III or better processor, at least 256MB
of RAM, 1024 x 768 or higher display resolution, 300MB of available hard
disk space, an Internet connection, and Microsoft Internet Explorer 6.0
with Service Pack 1 or later.

AutoCAD 2005 comes out a mere year after AutoCAD 2004 and thus doesn’t
sport quite as many new features as did some earlier upgrades, many of
which came out at two-year intervals. The new features and feature improve-
ments in AutoCAD 2005, however, are well conceived and worthwhile. My
three favorites are:

v Sheet sets — a radically new and much more sophisticated way of orga-
nizing sets of drawings. (See Chapter 14.)

v Text tables, an enormously improved way to place tabular data on draw-
ings quickly and uniformly — including the ability to import the data
from Excel spreadsheets. (See Chapter 9.)

v An improved plotting interface, including background plotting. (See
Chapter 12.)

No Express service?

The AutoCAD 2005 CD-browser screenincludes  should consider installing the Express Tools
separate links for installing the main AutoCAD  from your AutoCAD 2005 CD. Just pop in the CD
2005 software and the Express Tools — a setof ~ and, when the CD-browser page appears, click
handy utilities for AutoCAD (but not available for  the AutoCAD Express Tools link and follow the
AutoCAD LT). If your menu bar doesn'tinclude installation instructions.

the Express menu shown in Figure 1-1, you

15
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AutoCAD 2005 includes other goodies — look for the icon that you see at the
left of this paragraph.

If you're using any version prior to AutoCAD 2004, the new version definitely
is worth upgrading to. You'll enjoy a slew of improvements, including a
cleaner, more functional interface (Chapter 2), numbered and bulleted text
lists (Chapter 9), and many xref enhancements (Chapters 13 and 16).

AutoCAD 2005 is a worthy new version. If you've been putting off upgrading,
and especially if you've been hanging out with an old version such as
AutoCAD 2000 or Release 14, this probably is a good time to take the plunge.



Chapter 2
Le Tour de AutoCAD 2005

In This Chapter
Touring the AutoCAD 2005 screen

Going bar-hopping: title bars, the menu bar, toolbars, and the status bar

Commanding the command line

Discovering the drawing area

Making the most of Model and Layout tabs
Dabbling with palettes

Setting system variables and using dialog boxes
Using online help

A utoCAD 2005 is a full-fledged citizen of the Windows world, with tool-
bars, dialog boxes, right-click menus, a multiple-document interface,
and all the other trappings of a real Windows program. But lurking beneath
that pretty face — and literally beneath the drawing area, right at the bottom
of the AutoCAD program window — is a weird but essential holdover from
the DOS days: the AutoCAD command line area. The command line is one of
the few un-Windows-like things in AutoCAD that you’ll have to come to terms
with, and this chapter shows you how.

Like the rest of the book, this chapter is written for someone who has used
other Windows programs but has little or no experience with AutoCAD. If
you’re experienced with Windows versions of AutoCAD, much of this chapter
is old hat for you. Do make sure, though, that you're familiar with the inter-
face features that were added to AutoCAD 2004: palettes and the additional
buttons on the right end of the status bar.
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AutoCAD Does Window's

A\

Finding your way around AutoCAD 2005 can be an odd experience. You recog-
nize from other Windows applications much of the appearance and workings
of the program, such as its toolbars and pull-down menus, which you use for
entering commands or changing system settings. But other aspects of the
program’s appearance — and some of the ways in which you work with it —
are quite different from other Windows programs. You can, in many cases, tell
the program what to do in at least four ways — pick a toolbar icon, pick from
the pull-down menus, type at the command line, or pick from the right-click
menus — none of which is necessarily the best method to use for every task.
The experience is much like that of having to act as several different charac-
ters in a play; you're likely to forget your lines (whichever “you” you are at
the time!) every now and then.

As with other Windows programs, the menus at the top of the AutoCAD screen
enable you to access most of the program’s functions and are the easiest-to-
remember method of issuing commands. When you want to get real work done,
you’ll need to combine the pull-down menus with other methods — especially

typing options at the command line or choosing them from the right-click
menu. [ show you how throughout this book.

Screen test yields high profile

The screen shots and descriptions in this chapter
reflect the default configuration of AutoCAD —
that is, the way the screen looks if you use the
standard version of AutoCAD (not a flavored ver-
sion such as Architectural Desktop) and haven't
messed with the display settings. You can change
the appearance of the screen with settings on the
Display tab of the Options dialog box (choose
Tools=>0ptions=>Display) and by dragging tool-
bars and other screen components.

The change I've made is to configure the draw-
ing area background to be white instead of
black, because the figures in the book show up
better that way. On your system, you'll probably
want to leave your drawing area background
black, because the normal range of colors that
appears in most drawings is easier to see
against a black background.

If you're using a flavored version of AutoCAD, or if
someone has already changed your configuration
or added a third-party program to your setup, your
screen may look different than the figures in this
book. You can restore the default configuration —
including display settings — with the Reset button
on the Options dialog box's Profiles tab. (AutoCAD
LT doesn'tinclude the Profiles feature, so LT users
are out of luck here.) But before you click the
Reset button, consider whether the modified
configuration may be useful to someone in the
future — like you! If so, first click the Add to List
button to create a new profile. Enter a pithy name
for the new profile, such as AutoCAD default.
Then selectthe new profile that you created, click
the Set Current button to make it the current pro-
file, and finally click the Reset button. In the future,
you can switch between your modified and
default configurations with the Set Current button.
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AutoCAD’s Opening Screen Cuisine

When you launch AutoCAD after first installing it, the opening screen, shown
in Figure 2-1, displays an arrangement of menus, toolbars, palettes, and a new,
blank drawing. You can close the Sheet Set Manager and Tool Palettes for

now — [ describe how to turn them back on and how to use them later in this
chapter. (If you installed the Express Tools, as I describe at the end of Chap-
ter 1, you'll also see a flock of small toolbars labeled ET. You can safely close
all these and use the Express pull-down menu to access all the Express Tools.)

AutoCAD program's title bar control buttons

Toolbars Title bar Menu bar Current drawing's control buttons
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Standard Windows fare

As you see in Figure 2-1, much of the AutoCAD screen is standard Windows
fare — title bars, a menu bar, toolbars, and a status bar.
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A hierarchy of title bars

Like most Windows programs, AutoCAD has a title bar at the top of its pro-
gram window that reminds you which program you’re in (not that you’d ever
mistake the AutoCAD window for, say, Microsoft Word!).

v~ At the right side of the title bar is the standard set of three Windows
control buttons: Minimize, Maximize/Restore, and Close.

v Each drawing window within the AutoCAD program window has its own
title bar. You use the control buttons on a drawing window’s title bar to
minimize, maximize/un-maximize, or close that drawing, not the entire
AutoCAD program.

As in other Windows programs, if you maximize a drawing’s window, it expands
to fill the entire drawing area. (AutoCAD 2005 starts with the drawing maxi-
mized in this way.) As shown in Figure 2-1, the drawing’s control buttons move
onto the menu bar, below the control buttons for the AutoCAD program win-
dow; the drawing’s name appears in the AutoCAD title bar. To un-maximize
the drawing so you can see any other drawings that you have open, click the
lower un-maximize button. The result is as shown in Figure 2-2: a separate
title bar for each drawing with the name and controls for that drawing.
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Hot-wiring the menu bar

Some standard tips and tricks for Windows are
especially useful in AutoCAD. Control-key short-
cuts for the most popular functions — Ctrl+S to
save, Ctrl+0 to open a file, and Ctrl+P to print—
work the same way in AutoCAD as in most other
Windows programs. Use them!

Also worth exploring are the Alt-key shortcuts,

the most popular ones. To fly around the menus,
just press and hold the Alt key and then press
the letters on your keyboard that correspond to
the underlined letters on the menu bar and in the
menu choices. To bring up the SAVEAS com-
mand, for example, just press and hold the Alt key,
press F for File, and then press A for Save As.

21

which are available for all menu choices, not just

Matking choices from the menu bar

The menu bar contains the names of all the primary menus in your version of
AutoCAD. As with any program that’s new to you, it’s worth spending a few
minutes perusing the menus in order to familiarize yourself with the com-
mands and their arrangement. (If your menu bar doesn’t include the Express
menuy, see the end of Chapter 1 for installation instructions.)

Cruising the toolbars

As in other Windows programs, the toolbars in AutoCAD 2005 provide rapid
access to the most commonly used AutoCAD commands. AutoCAD ships with
toolbars in this default arrangement (as shown in Figure 2-3):

v~ Standard toolbar: Located on top, just below the menu bar; file manage-
ment and other common Windows functions, plus some specialized
AutoCAD stuff such as zooming and panning.

v~ Styles toolbar: To the right of the Standard toolbar; analogous to the
left part of the Formatting toolbar in Microsoft programs, but formatting
of AutoCAD’s text, dimension, and table styles. (Table styles are new in
AutoCAD 2005.) Chapters 9 and 10 cover these features.

v Layers toolbar: Beneath the Standard toolbar; commands and a drop-
down list for manipulating layers, which are AutoCAD’s fundamental
tools for organizing and formatting objects. Chapter 4 contains the layer
lowdown.

\EW Iy

v~ Properties toolbar: To the right of the Layers toolbar; analogous to the
right part of the Formatting toolbar in Microsoft programs, but formatting
of AutoCAD’s properties, such as colors, linetypes, and lineweights. See
Chapter 4 when you’re ready to play with AutoCAD’s object properties.

v Draw toolbar: Vertically down the far-left edge of the screen; the most
commonly used commands from the Draw menu. Chapter 5 covers most
of the items on this toolbar.
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v Modify toolbar: Vertically down the far-right edge of the screen; the
most commonly used commands from the Modify menu. Chapter 8
shows you how to use almost everything on this toolbar.

v Draw Order toolbar: Beneath the Modify toolbar; commands for con-
trolling which objects appear on top of which other objects. Chapter 13
mentions these features.

You can rearrange, open, and close toolbars as in other Windows programs:

v To move a toolbar, point to its border (the double-line control handle at
the leading edge of the toolbar is the easiest part to grab), click, and drag.

v To open or close toolbars, right-click on any toolbar button and choose
from the list of available toolbars, as shown in Figure 2-3.

The AutoCAD screen in Figure 2-3 shows the default toolbar arrangement,
which works fine for most people. Feel free to close the Draw Order toolbar;
you aren’t likely to use its features frequently. You may want to turn on a
couple of additional toolbars, such as Object Snap and Dimension, as you dis-
cover and make use of additional features. Throughout this book, I point out
when a particular toolbar may be useful.
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The toolbars that ET AutoCAD

If you've installed the Express Tools, you'll also
see a flock of Express Tools toolbars, whose
labels begin with “ET:", floating over the draw-
ing area. These four small toolbars collect some
of the most popular Express Tools. You'll proba-
bly want to close most of these or at least dock
any favorites along the margin of the AutoCAD
window.

a little more complicated than just using the
right-click toolbars menu. Right-click on any
toolbar, choose Customize, click the Toolbars
tab on the Customize dialog box, and choose the
EXPRESS Menu Group. Now the Toolbars list
displays the names of the four Express Tools
toolbars; click the check boxes next to the
names in order to toggle each toolbar on or off.

The toolbars are extensions to AutoCAD, not
part of the core program, so turning them on is

If you're not satisfied with just rearranging the stock AutoCAD toolbars, you
can customize their contents or even create new ones. The procedures are
beyond the scope of this book; they involve bouncing among the Commands,
Toolbars, and Properties tabs on the Customize dialog box in not entirely
intuitive ways. Resist slicing and dicing the stock AutoCAD toolbars until
you're at least somewhat familiar with them. If you want to get creative there-
after, go to the Contents tab of the AutoCAD 2005 online help and choose
Customization Guider>Basic Customization=>Create Custom Toolbars.

P AutoCAD toolbar buttons provide ToolTips, those short text descriptions that
appear in little yellow boxes when you pause the cursor over a toolbar button.
A longer description of the icon’s function appears in the status bar at the
bottom of the screen.

Looking for Mr. Status Bar

The status bar appears at the bottom of the AutoCAD screen, as shown in
Figure 2-4. The status bar displays and allows you to change several impor-
tant settings that affect how you draw and edit in the current drawing. Some
of these settings won’t make complete sense until you've used the AutoCAD
commands that they influence, but here’s a brief description, with pointers to
detailed descriptions of how to use each setting elsewhere in this book:

v Coordinates of the cursor: The cursor coordinates readout displays the
current X,Y,Z location of the cursor in the drawing area, with respect to
the origin point (whose coordinates are 0,0,0). It’s a bit like having a GPS
(Global Positioning System) device in your drawing. Chapter 4 describes
AutoCAD’s coordinate conventions and how to use this area of the
status bar.

23
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Running object on/off Status bar menu
EEmmmm— Cursor coordinates Ortho on/off Lineweight display on/off Manage Xrefs
Figure 2-4: | | |
Status (bar) ﬂ:wsaw,méoos,ouuoo SHAP GRID ORTHD [POLeR [sner [OTRACK w1 MOREL g,“& |
check. |
— Snap on/off Communication center
Polar tracking on/off | Cursorin model space or paper space
Object snap tracking on/off
") If the coordinates in the lower-left corner of the screen are grayed out,

then coordinate tracking is turned off. Click the coordinates so that they
appear in dark lettering that changes when you move the cursor in the
drawing area.

v SNAP, GRID, and ORTHO mode buttons: These three buttons control
three of AutoCAD’s tools for ensuring precision drawing and editing:

¢ Snap constrains the cursor to regularly spaced hot spots, enabling
you to draw objects a fixed distance apart more easily.

¢ Grid displays a series of regularly spaced dots, which serve as a
distance reference.

¢ Ortho constrains the cursor to horizontal and vertical relative
movement, which makes drawing orthogonal (straight horizontal
and vertical) lines easy.

See Chapter 3 for instructions on how to configure these modes and
Chapter 4 for information about why, when, and how to use them in
actual drawing operations.

+ POLAR tracking mode button: Polar tracking causes the cursor to
prefer certain angles when you draw and edit objects. By default, the
preferred angles are multiples of 90 degrees, but you can specify other
angle increments, such as 45 or 30 degrees. See Chapter 4 for instruc-
tions to specify the polar tracking angles that you prefer. Clicking the
POLAR button toggles polar tracking on or off. Ortho and polar tracking
are mutually exclusive — turning on one mode disables the other.

v Running Object Snap (OSNAP) and Object Snap Tracking (OTRACK)
buttons: Object snap is another AutoCAD tool for ensuring precision
drawing and editing. You use object snaps to grab points on existing
objects — for example, the endpoint of a line or the center of a circle.

e When you turn on running object snap, AutoCAD continues to hunt
for object snap points. Chapter 4 contains detailed instructions on
how to use this feature.

e When you turn on object snap tracking, AutoCAD hunts in a more
sophisticated way for points that are derived from object snap
points. Chapter 4 briefly describes this advanced feature.
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AutoCAD LT doesn’t include the object snap tracking feature, so you
won’t see an OTRACK button on its status bar.

v Lineweight (LWT) display mode button: One of the properties that you

can assign to objects in AutoCAD is lineweight — the thickness that lines
appear when you plot the drawing. This button controls whether you
see the lineweights on the screen. (This button doesn’t control whether
lineweights appear on plots; that’s a separate setting in the Plot dialog
box.) Chapter 4 gives you the skinny (and the wide) on lineweights.

1+ MODEL/PAPER space button: As [ describe in the section “Main course:

1 d

The drawing area” later in this chapter, the drawing area is composed of
overlapping tabbed areas labeled Model, Layoutl, and Layout2 by default.
The Model tab displays a part of the drawing called model space, where
you create most of your drawing. Each of the remaining tabs displays a
paper space layout, where you can compose a plotable view with a title
block. A completed layout will include one or more viewports, which
reveal some or all the objects in model space at a particular scale.

The MODEL/PAPER status bar button (not to be confused with the Model
tab) comes into play after you click one of the paper space layout tabs.
The MODEL/PAPER button provides a means for moving the cursor
between model and paper space while remaining in the particular layout.

e When the MODEL/PAPER button says MODEL, drawing and editing
operations take place in model space, inside a viewport.

¢ When the button says PAPER, drawing and editing operations take
place in paper space on the current layout.

Don’t worry if you find model space and paper space a little disorienting
at first. The paper space layout setup information in Chapter 3 and plot-
ting instructions in Chapter 12 will help you get your bearings and navi-

gate with confidence.

Maximize/Minimize Viewport button (paper space layouts only): When
you’re looking at one of the Layout tabs instead of the Model tab, the
status bar displays an additional Maximize Viewport button. Click this
button to expand the current paper space viewport so that it fills the
entire drawing area. Click the button — now called Minimize Viewport —
again to restore the viewport to its normal size. (Chapter 3 describes
viewports.)

1 Communication Center: This button opens a dialog box containing

recent AutoCAD-related headlines that Autodesk thinks you may find
useful. The headlines are grouped into categories called channels: Live
Update Maintenance Patches, Articles and Tips, Product Support
Information, and so on. Each headline is a link to a Web page with more
information, such as how to download a software update or fix a prob-
lem. Click the Settings button to select channels you see in the
Communication Center window.

1 Manage Xrefs: You won'’t see this combination button and notification

symbol until you open a drawing that contains xrefs (external DWG files
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that are incorporated into the current drawing). Chapter 13 tells you
how to use xrefs and what the Manage Xrefs button does.

1~ Status Bar Menu: When you click the easy-to-miss downward-pointing
arrow near the right edge of the status bar, you open a menu with
options for toggling off or on each status bar button. Now you can deco-
rate your status bar to your taste.

You can open dialog boxes for configuring many of the status bar button
functions by right-clicking the status bar button and choosing Settings.
Chapters 3 and 4 give you specific guidance about when and how to change
these settings.

A button’s appearance shows whether the setting is turned on or off.
Depressed, or down, means on; raised, or up, means off. If you’re unclear
whether a setting is on or off, click its button; its mode will change and the
new setting will be reflected on the command line — <Osnap off>, for exam-
ple. Click again to restore the previous setting.

Take an order: The command line area

If the title bars, menu bar, and status bar are the Windows equivalent of com-
fort food — familiar, nourishing, and unthreatening — then the command
line area, shown in Figure 2-5, must be the steak tartare or blood sausage of
the AutoCAD screen feast. It looks weird, turns the stomachs of newcomers,
and delights AutoCAD aficionados. The hard truth is that you have to come
to like — or at least tolerate — the command line if you want to become at
all comfortable using AutoCAD.

Command: *Cancel® A
Command : *Cancelx

<

You need to get up close and personal with the command line for four reasons:

+* The command line area is AutoCAD’s primary communications con-
duit with you. This is the most important reason to pay attention to the
command line. AutoCAD frequently displays prompts, warnings, and
error messages in the command line area. If you don’t keep an eye on
this area, you’ll miss a lot of vital information. You'll continually be frus-
trated, because you won’t “hear” what AutoCAD is trying to tell you.

v The command line is an efficient way to run some commands and the
only way to run a few others. Instead of clicking a toolbar button or a
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menu choice, you can start a command by typing its command name and
then pressing the Enter key. Even better, you can type the keyboard short-
cut for a command name and press Enter. Most of the keyboard shortcuts
for command names are just one or two letters — for example, L for the
LINE command and CP for the COPY command. Most people who dis-
cover how to use the shortcuts for the commands that they run most fre-
quently find that their AutoCAD productivity improves noticeably. Even if
you're not worried about increasing your productivity with this technique,
there are some commands that aren’t on the toolbars or pull-down menus.
If you want to run those commands, you have to type them!

v~ After you’ve started a command — whether from a toolbar, from a
menu, or by typing — the command line is where AutoCAD prompts
you with options for that command.

You activate one of these options by typing the uppercase letter(s) in
the option and pressing Enter.

In many cases, you can activate a command’s options by right-clicking in
the drawing area and choosing the desired option from the right-click
menu, instead of by typing the letter(s) for the option and pressing
Enter. But if you don’t watch the command line, you probably won’t real-
ize that there are any options!

+* You sometimes need to type coordinates at the command line to specify
precise points or distances. Chapter 4 describes this technique in detail.

You don’t have to click in the command line area to type command names,
keyboard shortcuts, or command options there. AutoCAD knows that your
typing is supposed to go to the command line. The only exception is when
you're within a text command (you’re adding a text note to the drawing itself);
in that case, the text appears in the drawing, not in the command line area.

The following sequence demonstrates how you use the command line area to
run commands, view and select options, and pay attention to messages from
AutoCAD:

1. Type L and press Enter.

AutoCAD starts the LINE command and displays the following prompt in
the command line area:

LINE Specify first point:
2. Click a point anywhere in the drawing area.
The command line prompt changes to:
Specify next point or [Undo]:

AutoCAD always displays command options in brackets. In this case, the
Undo option appears in brackets. To activate the option, type the letter(s)
shown in uppercase and press Enter. (You can type the option letter(s) in
lowercase or uppercase.)

27
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3. Click another point anywhere in the drawing area.

10.

11.

AutoCAD draws the first line segment.

. Click a third point anywhere in the drawing area.

AutoCAD draws the second line segment. The command line prompt
changes to:

Specify next point or [Close/Undo]:

AutoCAD now displays two options, Close and Undo, separated by a
slash.

. Type U and press Enter.

AutoCAD undoes the second line segment.

. Type 3,2 (without any spaces) and press Enter.

AutoCAD draws a new line segment to the point whose the X coordinate
is 3 and the Y coordinate is 2.

. Click several more points anywhere in the drawing area.

AutoCAD draws additional line segments.

. Type X and press Enter.

AutoCAD displays an error message (because X isn’t a valid option of
the LINE command) and reprompts for another point:

Point or option keyword required.
Specify next point or [Close/Undo]:

Option keyword is programmer jargon for the letter(s) shown in upper-
case that you type to activate a command option. This error message is
AutoCAD’s way of saying “I don’t understand what you mean by typing
‘X.” Either specify a point or type a letter that [ do understand.”

. Type C and press Enter.

AutoCAD draws a final line segment, which creates a closed figure, and
ends the LINE command. The naked command prompt returns, indicat-
ing that AutoCAD is ready for the next command:

Command:
Press the F2 key.

AutoCAD displays the AutoCAD Text Window, which is simply an
enlarged, scrollable version of the command line area, as shown in
Figure 2-6.

The normal three-line command line area usually shows you what you
need to see, but occasionally you’ll want to review a larger chunk of com-
mand line history (“what was AutoCAD trying to tell me a minute ago?!”).

Press the F2 key again.
AutoCAD closes the AutoCAD Text Window.
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Here are a few other tips and tricks for using the command line effectively:

1~ Use the Esc key to bail out of the current operation. There will be
times when you get confused about what you’re doing in AutoCAD
and/or what you’re seeing in the command line area. If you need to bail
out of the current operation, just press the Esc key one or more times
until you see the naked command prompt — Command: at the bottom of
the command line area, with nothing after it. As in most other Windows
programs, Esc is the cancel key. Unlike many other Windows programs,
AutoCAD keeps you well informed of whether an operation is in
progress. The naked command prompt indicates that AutoCAD is in a
quiescent state, waiting for your next command.

v~ Press Enter to accept the default action. Some command prompts

include a default action in angled brackets. For example, the first prompt

of the POLygon command is
Enter number of sides <4>:

The default here is four sides, and you can accept it simply by pressing
the Enter key. (That is, you don’t have to type 4 first.)

AutoCAD uses two kinds of brackets in command line prompts.
e Command options appear in regular brackets: [Close/Undo].

To activate a command option, type the letter(s) that appear in
uppercase and then press Enter.
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¢ A Default value or option appears in angled brackets: <>.
To choose the default value or option, simply press Enter.

” Observe the command line. You'll discover a lot about how to use the
command line simply by watching it after each action that you take.
When you click a toolbar button or menu choice, AutoCAD types the
name of the command automatically, so if you're watching the command
line, you’ll absorb the command names more-or-less naturally.

When AutoCAD types commands automatically in response to your tool-
bar and menu clicks, it usually adds one or two extra characters to the
front of the command name.

¢ AutoCAD usually puts an underscore in front of the command
name (for example, _LINE instead of LINE). The underscore is an
Autodesk programmers’ trick that enables non-English versions of
AutoCAD to understand the English command names that are
embedded in the menus.

¢ AutoCAD sometimes puts an apostrophe in front of the command
name and any underscore (for example, ‘_ZOOM instead of ZOOM).
The apostrophe indicates a transparent command; you can run the
command in the middle of another command without canceling the
first command. For example, you can start the LINE command, run
the ZOOM command transparently, and then pick up where you
left off with the LINE command.

v Leave the command line in the default configuration initially. The com-
mand line area, like most other parts of the AutoCAD screen, is resizable
and relocateable. The default location (docked at the bottom of the
AutoCAD screen) and size (three lines deep) work well for most people.
Resist the temptation to mess with the command line area’s appearance —
at least until you're comfortable with how to use the command line.

v Right-click in the command line area for options. If you right-click in
the command line area, you’ll see a menu with some useful choices,
including Recent Commands — the last six commands that you ran.

v Press the up- and down-arrow keys to cycle through the stack of com-
mands that you’ve typed recently. This is another handy way to recall
and rerun a command. Press the left- and right-arrow keys to edit the
command line text that you've typed or recalled.

Main course: The drawing area

After all these screen hors d’oeuvres, you're probably getting hungry for the
main course — the AutoCAD drawing area. This is where you do your draw-
ing, of course. In the course of creating drawings, you click points to specify
locations and distances, click objects to select them for editing, and zoom
and pan to get a better view of what you’re working on.
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AutoCAD is no vin ordinaire

The back and forth needed to get AutoCAD to
draw and complete a line is a great example of
AutoCAD’s power — and its power to confuse
new users. It's kind of like a wine that tastes a
bit harsh initially, but that ages better than
something more immediately drinkable.

In other programs, if you want to draw a line,
you just draw it. In AutoCAD, you have to press
Enter one extra time when you’re done just to
tell AutoCAD you really are finished drawing.

But the fact that the Line command remains
active after you draw the first line segment
makes it much faster to draw complicated,
multisegment lines, which is a commaon activity
in a complex drawing.

This is just one example of how AutoCAD favors
ease of use for power users doing complex
drawings over ease of mastery for beginners,
who frequently forget to hit Enter that extra time
to close out a command.

Most of this book shows you how to interact with the drawing area, but you

should know a few things up front.

The Model and Layout tabs (Model and Paper Space)

One of the initially disorienting things about AutoCAD is that finished draw-
ings can be composed of objects drawn in different spaces, which AutoCAD
indicates with the tabs along the bottom of the drawing area (Model,

Layoutl, and Layout2 by default).

v Model space is where you create and modify the objects that represent
things in the real world — walls, widgets, waterways, or whatever.

v Paper space is where you create particular views of these objects for
plotting, usually with a title block around them. Paper space comprises
one or more layouts, each of which can contain a different arrangement

of model space views and different title block information.

When you click the Model tab in the drawing area, you see pure, unadulterated
model space, as shown in Figure 2-7. When you click one of the paper space
layout tabs (Layoutl or Layout2, unless someone has renamed or added to
them), you see a paper space layout, as shown in Figure 2-8. A completed
layout usually includes one or more viewports, which are windows that display
all or part of model space at a particular scale. A layout also usually includes a
title block or other objects that exist only in the layout and don’t appear when
you click the Model tab. (Think of the viewport as a window looking into model
space and the title block as a frame around the window.) Thus, a layout dis-
plays model space and paper space objects together, and AutoCAD lets you
draw and edit objects in either space. See Chapter 3 for information about cre-
ating paper space layouts and Chapter 12 for the lowdown on plotting them.

As I describe in the “Looking for Mr. Status Bar” section in this chapter, after
you've clicked one of the layout tabs, the status bar’s MODEL/PAPER button
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Figure 2-7:
Our model
lounging
around in
model
space.
|

moves the cursor between model and paper space while remaining in the
particular layout. (As shown in Figures 2-7 and 2-8, the orientation icon at the
lower-left corner of the AutoCAD drawing area changes between an X-Y axis
for model space and a drafting triangle for paper space as an additional
reminder of which space the cursor currently resides in.) Chapter 3 describes
the consequences of changing the MODEL/PAPER setting and advises you on
how to use it.

This back-and-forth with the MODEL/PAPER button or double-clicking is nec-
essary only when you're drawing things while viewing one of the paper space
layouts. In practice, you probably won’t encounter that situation very often.
Instead, you’ll do most of your drawing on the Model tab and, after you've set
up a paper space layout, click its layout tab only when you want to plot.

Drawing on the drawing area
Here a few other things to know about the AutoCAD drawing area:

v~ Efficient, confident use of AutoCAD requires that you continually
glance from the drawing area to the command line area (to see those
allimportant prompts!) and then back up to the drawing area. This
sequence is not a natural reflex for most people. Get in the habit of
looking at the command line after each action that you take, whether
picking something on a toolbar, on a menu, or in the drawing area.
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v Clicking at random in the drawing area is not quite as harmless in
AutoCAD as it is in many other Windows programs. When you click in
the AutoCAD drawing area, you're almost always performing some
action — usually specifying a point or selecting objects for editing. Feel
free to experiment, but look at the command line after each click. If you
get confused, press the Esc key a couple of times to clear the current
operation and return to the naked command prompt.

v In most cases, you can right-click in the drawing area to display a menu
with some options for the current situation.

A Palette-Cleanser

In AutoCAD 2005, two features called Properties and DesignCenter, a toolbar-
like interface called Tool Palettes, and the new Sheet Set Manager appear in
spiffy modeless dialog boxes, or palettes.

v Properties and DesignCenter: Used to control object properties and
named objects (layers, blocks, and so on), respectively. Chapter 4 shows
you how.
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v Tool Palettes: Resembles a stack of painter’s palettes, except that each
palette holds content (drawing symbols and hatch patterns) and/or com-
mands (toolbar-like macros — a new feature in AutoCAD 2005) instead of
paints. Chapters 11, 13, and 15 help you unlock your inner Tool Palette
artistry.

v~ Sheet Set Manager: Provides tools for managing all of a project’s draw-
ings as a sheet set. Chapter 14 gives you the lowdown on why you might
want to and how to do so.

You toggle these palettes on and off by clicking three buttons near the end of
the Standard toolbar or by pressing Ctrl+1 (Properties), Ctrl+2 DesignCenter),
Ctrl+3 (Tool Palettes), or Ctrl+4 (Sheet Set Manager). Figure 2-9 shows all four
toggled on.

Modeless is just a fancy way of saying that these dialog boxes don’t take over
AutoCAD in the way that modal dialog boxes do. Modal dialog boxes demand
your undivided attention. You enter values, click buttons, or whatever, and
then click the OK or Cancel button to close the dialog box. While the modal
dialog box is open, you can’t do anything else in AutoCAD. A modeless dialog
box, on the other hand, can remain open while you execute other commands
that have nothing to do with the dialog box. You return to the modeless
dialog box when or if you need its features.

Manipulating AutoCAD modeless dialog boxes — or palettes — is similar to
manipulating a regular Windows dialog box, except that the title bar is along
the side instead of at the top. In other words, you click and drag the title strip
along the side to move the palette. If you experiment with the control buttons
at the bottom of this strip (or right-click anywhere on the strip), you’ll quickly
get the hang of what you can do with these palettes. In particular, turning on
the auto-hide feature causes the dialog box to “roll up” into the strip so that
it’s not taking up much screen space. When you point the cursor at the strip,
the palette unfurls again.

Another cool feature — for the Tool Palettes but not the Properties and
DesignCenter palettes — is transparency. Right-click the Tool Palettes’ title strip
and choose Transparency to control this feature. With transparency turned on,
you can see your drawing objects behind a faded version of the Tool Palettes.
(According to my dictionary, that would make the palettes translucent, not
transparent, but whatever.) If you combine transparency with auto-hide, you
end up with Tool Palettes that have a low impact on your drawing area. And if
you're bothered by the amount of screen space taken by the command line
area, you can make it transparent, too: Undock it, right-click the title bar and
turn off Allow Docking, and then right-click again and choose Transparency.
After you've set the transparency to your taste, click and drag the command
line area to where you want it.
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|
Figure 2-9:
A modeless
menagerie.
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What Really Makes AutoCAD Cook?

Knowing how to use the command line, as described in the section, “Take an
order: The command line area,” is one of the secrets of becoming a compe-
tent AutoCAD user. In reading about and using AutoCAD, you encounter two
additional topics frequently: system variables, which are AutoCAD’s basic
control levers, and dialog boxes, many of which put a friendlier face on the
system variables.

Sizzling system variables

System variables are settings that AutoCAD checks before it decides how to
do something. If you set the system variable SAVETIME to 10, AutoCAD auto-
matically saves your drawing file every ten minutes; if you set SAVETIME to
60, the time between saves is one hour. Hundreds of system variables control

AutoCAD’s operations.
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Of these hundreds of system variables in AutoCAD, 70 system variables con-
trol dimensioning alone. (Dimensioning is the process of labeling objects with
their lengths, angles, or special notes. Different professions have different
standards for presenting dimensions on their drawings. Using dimensions is
described in detail in Chapter 10.)

To change the value of a system variable, just type its name at the AutoCAD
command prompt and press Enter. AutoCAD will display the current value of
the system variable setting and prompt you for a new value. Press Enter
alone to keep the existing setting, or type a value and press Enter to change
the setting.

The procedure for entering a system variable is exactly the same as for enter-
ing a command name — type the name and press Enter. The only difference is
what happens afterward:

v A system variable changes a setting.
v A command usually adds objects to the drawing, modifies objects, or

changes your view of the drawing.

Being able to change system variables by typing their names at the command
line is a boon to power users and occasionally a necessity for everybody else.
The only problem is finding or remembering what the names are. In most
cases, you'll be told what system variable name you need to type — by me

in this book or by the local AutoCAD guru in your office.

To see a listing of all the system variables in AutoCAD and their current set-
tings, use the following steps:
1. Type SETvar at the AutoCAD command prompt and press Enter.

AutoCAD prompts you to type the name of a system variable (if you
want to view or change just one) or question mark (if you want to see
the names and current settings of more than one):

Enter variable name or [?]
2. Type ? (question mark) and press Enter.
AutoCAD asks which system variables to list:
Enter variable(s) to Tist <*>:

3. Press Enter to accept the default asterisk (which means “list all system
variables”).

AutoCAD displays the first 16 system variables and their settings:

ACADLSPASDOC 0
ACADPREFIX "C:\Documents and..." (read only)
ACADVER "16.1" (read only)

ACISOUTVER 70
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AFLAGS

ANGBASE

ANGDIR

APBOX

APERTURE

AREA

ATTDIA

ATTMODE

ATTREQ
AUDITCTL
AUNITS

AUPREC
AUTOSNAP
BACKGROUNDPLOT
BACKZ

BINDTYPE
BLIPMODE

Press ENTER to continue:

.0000 (read only)

3

.0000 (read only)

ODOOMNINODOOHRHFRPOORFROOOO

4. Press Enter repeatedly to scroll through the entire list, or press Esc to
bail out.

AutoCAD returns to the command prompt:
Command:
If you want to find out more about what a particular system variable controls,

see the System Variables chapter in the Command Reference in the AutoCAD
online help.

Three kinds of system variables exist:

v Those saved in the Windows Registry. If you change this kind of system
variable, it affects all drawings when you open them with AutoCAD on
your system.

v Those saved in the drawing. If you change this kind, the change affects
only the current drawing.

v Those that aren’t saved anywhere. If you change this kind, the change
lasts only for the current drawing session.

The System Variables chapter in the online Command Reference tells you
which kind of system variable each one is.

Delicious dialog boxes

Fortunately, you don’t usually have to remember the system variable names.
AutoCAD exposes most of the system variable settings in dialog boxes so that
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you can change their values simply by clicking check boxes or typing values
in edit boxes. This approach is a lot more user-friendly than remembering an
obscure name like “ACADLSPASDOC.”

For example, many of the settings on the tabs in the Options dialog box, shown
in Figure 2-10, are in fact system variables. If you use the dialog box quick help
(click the question mark in the Options dialog box’s title bar, and then click an
option in the dialog box), the pop-up description not only describes the set-
ting, but also tells which system variable it corresponds to.
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Fun with F1

The AutoCAD 2005 Help menu, shown in Figure 2-11, offers a slew of online
help options. I describe most of them here:

Help
Help F1
— Info Palette Ctrl+5

Figure 2-11: Developer Help
: New Features Workshop

Lots of
Online Resources 4 Product Support
AutoCAD ey s
raining
About
help Customization
Autodesk User Group International
I
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v+ Help: The main AutoCAD 2005 online help system, shown in Figure 2-12,
uses the same help engine as the Microsoft Office programs, Internet
Explorer, and other modern Windows applications. Click the Contents
tab to browse through the various online reference manuals, the Index
tab to look up commands and concepts, and the Search tab to look for
specific words. In this book, [ sometimes direct you to the AutoCAD
online help system for information about advanced topics.

\EW Iy v Info Palette: This option opens a Quick Help Info Palette, which is the
7 Autodesk version of the Microsoft paper clip guy who tries to tell you
what to do in Word or Excel at each step along the way. Like paper-clip
guy, Info Palette seems helpful — for 30 seconds. Then you get tired of
the distraction and the wasted screen space.

v New Features Workshop: This describes the new and enhanced features
in AutoCAD 2005. It’s especially useful for people who are upgrading
from a previous AutoCAD version.
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System Variables

Concepts Procedures Reference

AutaCAD® stores the values for its operating environment and some of its
commands in system variables. You can examine any system variable and
change any writable system variable directly on the command line by entering the
systemn variable name or by using the SETVAR command or the AutoLISP®
getvar and setvar functions. Many system variables are also accessible
through dialog box options

=

your F1 ActhveX Automation and VBA
. . ?] Wy Help
fingertip.
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+ Online Resources: Most of the choices in the Online Resources sub-
menu connect you to various parts of Autodesk’s Web site. The most
useful is Product Support. From the support Web page, you can search
the Autodesk Knowledge Base, download software updates, and get help
from Web- and newsgroup-based discussion groups.
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AutoCAD is one program with which you really need to take advantage of the
online help resources. AutoCAD contains many commands, options, and
quirks, and everyone from the greenest beginner to the most seasoned expert
can find out something by using the AutoCAD online help. Take a moment to
peruse the Contents tab of the main help system so that you know what’s avail-
able. Throughout this book, I direct you to pages in the help system that I think
are particularly useful, but don’t be afraid to explore on your own when you
get stuck or feel curious.



Chapter 3
Setup for Success

In This Chapter

Developing a setup strategy

Starting a new drawing

Setting up model space

Setting up paper space layouts

Creating and using drawing templates

WING/

Slrprisingly, drawing setup is one of the trickier aspects of using AutoCAD.
It’s an easy thing to do incompletely or wrong, and AutoCAD 2004 doesn’t
provide a dialog box or other simple, all-in-one-fell-swoop tool to help you do

all of it right. And yet, drawing setup is a crucial thing to get right. Setup steps
that you omit or don’t do right will come back to bite you — or at least gnaw

on your leg — later.

Sloppy setup really becomes apparent when you try to plot your drawing.
Things that seemed more or less okay as you zoomed around on the screen
suddenly are completely the wrong size or scale on paper. And nothing
brands someone as a naive AutoCAD wannabe as quickly as the inability to
plot a drawing at the right size and scale. Chapter 12 covers plotting proce-
dures, but the information in this chapter is a necessary prerequisite to suc-
cessful plotting. If you don’t get this stuff right, there’s a good chance you’ll
find that . . . the plot sickens.

This chapter describes the decisions you need to make before you set up a
new drawing, shows the steps for doing a complete and correct setup, and
demonstrates how to save setup settings for reuse.

Don’t assume that you can just create a new blank DWG file and start drawing
things. In other words, do read this chapter before you get too deep into the
later chapters in this book. Many AutoCAD drawing commands and concepts
depend on proper drawing setup, so you’ll have a much easier time of drawing
and editing things if you've done your setup homework. A few minutes invested
in setting up a drawing well can save hours of thrashing around later on.
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After you've digested the detailed drawing setup procedures described in
this chapter, use the Drawing Setup Roadmap on the Cheat Sheet at the front
of this book to guide you through the process.

An Appetizing Setup Strateqy

You need to set up AutoCAD correctly, partly because AutoCAD is so flexible
and partly because, well, you're doing CAD — computer-aided drafting (or
design). The computer can’t aid your drafting (or design) if you don’t clue it
in on things like drawing scale, paper size, and units. In this context, the fol-
lowing reasons help explain why AutoCAD drawing setup is important:

v Electronic paper: The most important thing you can do to make using
AutoCAD fun is to work on a correctly set up drawing so that your screen
acts like paper, only smarter. When drawing on real paper, you constantly
have to translate between units on the paper and the real-life units of
the object you're drawing. But when drawing in AutoCAD, you can draw
directly in reallife units — feet and inches, millimeters, or whatever you
typically use on your projects. AutoCAD can then calculate distances
and dimensions for you and add them to the drawing. You can make the
mouse pointer jump directly to hot spots on-screen, and a visible, resiz-
able grid gives you a better sense of the scale of your drawing. However,
this smart paper function works well only if you tell AutoCAD some cru-
cial parameters for your specific drawing. AutoCAD can’t really do its job
until you tell it how to work.

v Dead-trees paper: Creating a great drawing on-screen that doesn’t fit
well on paper is all too easy. After you finish creating your drawing on
the smart paper AutoCAD provides on-screen, you usually must then
plot it on the good, old-fashioned paper that people have used for thou-
sands of years. At that point, you must deal with the fact that people like
to use certain standard paper sizes and drawing scales. (Most people
also like everything to fit neatly on one sheet of paper.) If you set up
AutoCAD correctly, good plotting results automatically; if not, plotting
time can become one colossal hassle.

v It ain’t easy: AutoCAD provides templates and Setup Wizards for you,
but the templates don’t work well unless you understand them, and
some of the wizards don’t work well even if you do understand them.
This deficiency is one of the major weaknesses in AutoCAD. You must
figure out on your own how to make the program work right. If you just
plunge in without carefully setting it up, your drawing and printing
efforts are likely to wind up a real mess.

Fortunately, setting up AutoCAD correctly is a bit like cooking a soufflé:
Although the steps for performing your setup are complex, you can master
them with attention and practice. Even more fortunately, this chapter pro-
vides a detailed and field-tested recipe.
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AutoCAD and paper

In other Windows programs, you can use any
scaling factor you want to squeeze content onto
paper. You've probably printed an Excel spread-
sheet or Web page at some odd scaling factor,
such as 82.5 percent of full size, because that's
what it took to squeeze the content onto a single
sheet of paper while keeping the text as large
as possible.

In drafting, your printout needs to use a specific,
widely accepted scaling factor, such as V4" =
1'-0", to be useful and understandable to

others. But the AutoCAD screen does not auto-
matically enforce any one scaling factor or
paper size. If you just start drawing stuff on the
AutoCAD screen to fit your immediate needs, it's
unlikely that the final result will fit neatly on a
piece of paper at a desirable scale.

This chapter tells you how to start your drawing
in such a way that you'll like how it ends up.
With practice, this kind of approach will
become second nature.

While you're working in AutoCAD, always keep in mind what your final output
should look like on real paper. Even your first printed drawings should look

Before you start the drawing setup process, you need to make decisions

about your new drawing. These three questions are absolutely critical. If you

don’t answer them, or you answer them wrong, you’ll probably need to do

In some cases, you can defer answering one additional question, but it’s usu-

ally better to deal with it up front: What kind of border or title block does

A\
just like hand-drawn ones — only without all those eraser smudges.
lots of reworking of the drawing later:
1 What drawing units will you use?
v At what scale — or scales — will you plot it?
v On what size paper does it need to fit?
your drawing require?
\NG/
$§‘“

If you're in a hurry, it’s tempting to find an existing drawing that was set up

for the drawing scale and paper size that you want to use, make a copy of
that DWG file, erase the objects, and start drawing. Use this approach with
care, though. When you start from another drawing, you inherit any setup

mistakes in that drawing. Also, drawings that were created in much older ver-

sions of AutoCAD may not take advantage of current program features and

CAD practices. If you can find a suitable drawing that was set up in a recent

version of AutoCAD by an experienced person who is conscientious about

doing setup right, consider using it. Otherwise, you're better off setting up a

new drawing from scratch.
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Figure 3-1:
The

Drawing
Units dialog
box.
|

Choosing your units

AutoCAD is extremely flexible about drawing units; it lets you have them your
way. Usually, you choose the type of units that you normally use to talk about
whatever you're drawing: feet and inches for a building in the United States,
millimeters for a metric screw, and so on.

During drawing setup, you choose two units characteristics: a type of unit —
Scientific, Decimal, Engineering, Architectural, and Fractional — and a
precision of measurement in the Drawing Units dialog box, shown in Figure 3-1.
(I show you how later in this chapter.) Engineering and Architectural units are
in feet and inches; Engineering units use decimals to represent partial inches,
and Architectural units use fractions to represent them. AutoCAD’s other unit
types — Decimal, Fractional, and Scientific — are unitless because AutoCAD
doesn’t know or care what the base unit is. If you configure a drawing to use
Decimal units, for example, each drawing unit could represent a micron, mil-
limeter, inch, foot, meter, kilometer, mile, parsec, the length of the king’s fore-
arm, or any other unit of measurement that you deem convenient. It’s up to
you to decide.

After you specify a type of unit, you draw things on-screen full size in those
units just as though you were laying them out on the construction site or in
the machine shop. You draw an 8-foot-high line, for example, to indicate the
height of a wall and an 8-inch-high line to indicate the cutout for a doggie
door (for a Dachshund, naturally). The on-screen line may actually be only 2
inches long at a particular zoom resolution, but AutoCAD stores the length as
8 feet. This way of working is easy and natural for most people for whom CAD
is their first drafting experience, but it seems weird to people who’ve done a
lot of manual drafting. If you're in the latter category, don’t worry; you'll soon
get the hang of it.

il Drawing Units 2led

Length Angle

Lype Tupe:

| Architectural | Deg/Min/Sec »
Architectural Precisior;
Decimal [,% :
Enginesring 0d i
Fractional
Scientific [ Clockwise

Drag-and-drop scale

Units to scale drag-and-diop content:
Inches v

Sample Dutput

11/2"2m0"

34Bd 0"
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Drawing scale versus the drawing scale factor

CAD users employ two different ways of talking
about a drawing’s intended plot scale: drawing
scale and drawing scale factor.

Drawing scale is the traditional way of describ-
ing a scale — traditional in that it existed long
before CAD came to be. Drawing scales are
expressed with an equal sign or colon; for exam-
ple 5" =1-0", 1 = 20, or 2:1. Translate the equal
sign or colon as “corresponds to.” In all cases,
the measurement to the left of the equal sign or
colon indicates a paper measurement, and the
number to the right indicates a CAD drawing and
real-world measurement. In other words, the

Drawing scale factor is a single number that
represents a multiplier, such as 96, 20, or 0.5.
The drawing scale factor for a drawing is the
conversion factor between a measurement on
the plot and a measurement in a CAD drawing
and the real world.

Those of you who did your math homework in
junior high will realize that drawing scale and
drawing scale factor are two interchangeable
ways of describing the same relationship. The
drawing scale factor is the multiplier that con-
verts the first number in the drawing scale into
the second number.

architectural scale /4" = 1'-0" means “%" on the
plotted drawing corresponds to 1'-0" in the CAD
drawing and in the real world,” assuming that the
plot was made at the proper scale.

When you use dash-dot linetypes (Chapter 4) and hatching (Chapter 11) in a
drawing, AutoCAD imposes one additional units consideration — whether the
drawing uses an imperial (inches, feet, miles, and so on) or metric (millimeters,
meters, kilometers, and so on) system of units. The MEASUREMENT system
variable controls whether the linetype and hatch patterns that AutoCAD lists
for you to choose from are scaled with inches or millimeters in mind as the
plotting units. MEASUREMENT=0 means inches (that is, an imperial units draw-
ing), whereas MEASUREMENT=1 means millimeters (that is, a metric units
drawing). If you start from an appropriate template drawing, as described later
in this chapter, the MEASUREMENT system variable will be set correctly and
you won’t ever have to think about it.

Weighing your scales

The next decision you should make before setting up a new drawing is choos-
ing the scale at which you’ll eventually plot the drawing. This decision gives
you the drawing scale and drawing scale factor — two ways of expressing the
same relationship between the objects in the real world and the objects plot-
ted on paper.

b5
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You shouldn’t just invent some arbitrary scale based on your CD-ROM speed

or camera’s zoom lens resolution. Most industries work with a fairly small set
of approved drawing scales that are related to one another by factors of 2 or

10. If you use other scales, you'll at best be branded a clueless newbie — and
at worst have to redo all your drawings at an approved scale.

Table 3-1 lists some common architectural drawing scales, using both English
and metric units. (Ratios such as 1:200 are unitless. Building plan and detail
measurements often are expressed in millimeters, so you can think of 1:200
as meaning “1 millimeter on the plotted drawing equals 200 millimeters in
actual building.”) The table also lists the drawing scale factor corresponding
to each drawing scale and the common uses for each scale. If you work in
other industries than those listed here, ask drafters or coworkers what the
common drawing scales are and for what kinds of drawings they’re used.

Table 3-1 Common Architectural Drawing Scales
Drawing Scale Drawing Scale Factor Common Uses

Yis" =1'-0" 192 Large building plans
%" =1-0" 96 Building plans

" =1-0" 48 House plans

' =1-0" 24 Plan details

1" =1-0" 12 Details

1:200 200 Large building plans
1:100 100 Building plans

1:50 50 House plans

1:20 20 Plan details

1:10 10 Details

After you choose a drawing scale, engrave the corresponding drawing scale
factor on your desk, write it on your hand, and put it on a sticky note on your
monitor. You need to know the drawing scale factor for many drawing tasks, as
well as for some plotting. You should be able to recite the drawing scale factor
of any drawing you’re working on in AutoCAD without even thinking about it.

Even if you will use the Plot dialog box’s Fit to Paper option, rather than a
specific scale factor, to plot the drawing, you need to choose an artificial
scale to make text, dimensions, and other annotations appear at a useful size.
Choose a scale that’s in the neighborhood of the Fit to Paper plotting factor,
which AutoCAD displays in the Plot Scale area of the Plot dialog box. For
example, if you determine that you need to squeeze your drawing down
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|
Figure 3-2:
Relation-
ships

among
standard
paper sizes.
|

about 90 times to fit on the desired sheet size, choose a drawing scale of %
inch =1 foot — 0 inches (drawing scale factor = 96) if you're using architec-
tural units or 1 = 100 (drawing scale factor = 100) for other kinds of units.

Thinking about paper

With knowledge of your industry’s common drawing scales, you can choose a
provisional scale based on what you're depicting. But you won’t know for
sure whether that scale works until you compare it with the size of the paper
that you want to use for plotting your drawing. Here again, most industries
use a small range of standard sheet sizes. Three common sets of sizes exist,
as shown in Figure 3-2 and Table 3-2:

v ANSI (American National Standards Institute)

v Architectural

v~ ISO (International Standard Organization)

A0

A

ANSI sizes Architectural sizes IS0 sizes
Table 3-2 Common Plot Sheet Sizes

Sheet Size Dimensions Comment

ANSI E 34 x 44"

ANSI D 22 x 34" E sheet folded in half
ANSI C 17x22" D sheet folded in half
ANSI B 1M x17" C sheet folded in half
ANSI A 8 x 11" B sheet folded in half
Architectural Large £ 36 x 48"

Architectural £ 30 x 42"

Architectural D 24 x 36"

(continued)
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Table 3-2 (continued)

Sheet Size Dimensions Comment
Architectural C 18 x 24"

Architectural B 12x 18"

Architectural A 9x 12"

ISO A0 841 x 1189 mm

ISO A7 594 x 841 mm AOsheet folded in half
IS0 A2 420 x 534 mm Al sheet folded in half
IS0 A3 297 x 420 mm A2 sheet folded in half
ISO A4 210x 297 mm A3sheet folded in half

You select a particular set of sheet sizes based on the common practices in
your industry. You then narrow down your choice based on the area required
by what you’re going to draw. For example, most architectural plans are plot-
ted on Architectural D or E size sheets.

If you know the desired sheet size and drawing scale factor, you can calculate
the available drawing area easily. Simply multiply each of the sheet’s dimen-
sions (X and Y) by the drawing scale factor. For example, if you choose an
11-x-17-inch sheet and a drawing scale factor of 96 (corresponding to a plot
scale of %" = 1’-0"), you multiply 17 times 96 and 11 times 96 to get an avail-
able drawing area of 1,632 inches x 1,056 inches (or 136 feet x 88 feet). If your
sheet size is in inches but your drawing scale is in millimeters, you need to
multiply by an additional 25.4 to convert from inches to millimeters. For
example, with an 11-x-17-inch sheet and a scale of 1:200 (drawing scale factor
= 200), you multiply 17 times 200 times 25.4 and 11 times 200 times 25.4 to get
86,360 x 55,880 mm or 86.36 x 55.88 m — not quite big enough for a football
field (United States or European football).

Conversely, if you know the sheet size that you're going to use and the real-
world size of what you’re going to draw, and you want to find out the largest
plot scale you can use, you have to divide, not multiply. Divide the needed
real-world drawing area dimensions (X and Y) by the sheet’s dimensions (X
and Y). Take the larger number — either X or Y — and round up to the near-
est real drawing scale factor (that is, one that’s commonly used in your indus-
try). For example, suppose you want to draw a 60-x-40-foot or, 720-x-480-inch,
floor plan and print it on 11-x-17-inch paper. You divide 720 by 17 and 480 by
11 to get 42.35 and 43.64, respectively. The larger number, 43.64, corresponds
in this example to the short dimension of the house and the paper. The near-
est larger common architectural drawing scale factor is 48 (corresponding to
¥4 = 1’-0"), which leaves a little room for the plotting margin and title block.
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The Cheat Sheet at the front of this book includes two tables that list the
available drawing areas for a range of sheet sizes and drawing scales. Use
those tables to help you decide on an appropriate paper size and drawing
scale, and revert to the calculation method for situations that the tables
don’t cover. (If you don’t keep a favorite old calculator on your physical desk-
top, this may be a good time to put a shortcut to the Windows Calculator on
your virtual one.)

When you select a sheet size and drawing scale, always leave some extra
room for the following two reasons:

v Most plotters and printers can’t print all the way to the edge of the
sheet — they require a small margin. For example, my trusty old Hewlett-
Packard LaserlJet Il has a printable area of about 7.9 x 10.5 inches on an
8.5-x-11-inch ANSI A size (letter size) sheet. (You'll find this information
in the Plot dialog box, as described in Chapter 12.) If you're a stickler for
precision, you can use the printable area instead of the physical sheet
area in the calculations described earlier in this section.

v Most drawings require some annotations — text, grid bubbles, and so
on — outside the objects you're drawing, plus a title block surrounding
the objects and annotations. If you don’t leave some room for the annota-
tions and title block, you’ll end up having to cram things together too
much or to change to a different sheet size. Either way, you'll be slowed
down later in the project when you can least afford it. Figure 3-3 shows an
extreme example of selecting a sheet size that’s too small or, conversely, a
drawing scale that’s too large. In this example, the building is too long for
the sheet, and it overlaps the title block on both the right and left sides.

Some industries deal with the “sheet-is-too-small/drawing-scale-is-too-large”
problem by breaking drawings up onto multiple plotted sheets.

Don’t be afraid to start with paper. Experienced drafters often make a quick,
throwaway pencil and paper sketch called a cartoon. A drawing cartoon usu-
ally includes a rectangle indicating the sheet of paper you intend to plot on, a
sketch of the title block, and a very rough, schematic sketch of the thing
you’re going to draw. It helps to scribble down the dimensions of the sheet,
the main title block areas, and the major objects to be drawn. By sketching
out a cartoon, you'll often catch scale or paper size problems before you set
up a drawing, when repairs only take a few minutes, not after you've created
the drawing, when fixing the problem can take hours.
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Defending your border

The next decision to make is what kind of border your drawing deserves. The
options include a full-blown title block, a simple rectangle, or nothing at all
around your drawing. If you need a title block, do you have one, can you
borrow an existing one, or will you need to draw one from scratch? Although
you can draw title block geometry in an individual drawing, you’ll save time
by reusing the same title block for multiple drawings. Your company may
already have a standard title block drawing ready to use, or someone else
who’s working on your project may have created one for the project.

The right way to draw a title block is in a separate DWG file at its normal plot-
ted size (for example, 36 inches long by 24 inches high for an architectural D
size title block). You then insert or xref the title block drawing into each sheet
drawing. Chapter 13 describes how to insert and xref separate DWG files.

All system variables go

As Chapter 2 describes, AutoCAD includes a slew of system variables that con-
trol the way your drawing and the AutoCAD program work. Much of the draw-
ing setup process involves setting system variables based on the drawing
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scale, sheet size, and other desired properties of the drawing. You can set
some system variables in AutoCAD dialog boxes, but a few require that you
type at the command line. Table 3-3 shows the settings that you most com-
monly need to change — or at least check — during drawing setup, along
with the names of the corresponding system variables. Later in the chapter,
in the section “The Main Course: Model Space,” | show you the procedure for
changing these settings.

Table 3-3 System Variables for Drawing Setup
Setting Dialog Box System Variables
Linear units and precision Drawing Units LUNITS, LUPREC
Angular units and precision Drawing Units AUNITS, AUPREC
Grid spacing and visibility Drafting Settings GRIDUNIT, GRIDMODE
Snap spacing and on/off Drafting Settings SNAPUNIT, SNAPMODE
Drawing limits None (use LIMMIN, LIMMAX
command line)
Linetype scale Linetype Manager LTSCALE, PSLTSCALE
Dimension scale Dimension Style DIMSCALE
Manager

Getting Creative with Templates

When you start AutoCAD 2004 with its desktop shortcut or from the Windows
Start menu, AutoCAD creates a new, blank drawing based on the default tem-
plate drawing (Acad.dwt). When you explicitly create a new drawing from
within AutoCAD, the Select Template dialog box, shown in Figure 3-4, appears
by default so that you can choose a template on which to base your new
drawing.

A template is simply a drawing whose name ends in the letters DWT, which
you use as the starting point for another drawing. When you create a new
drawing from a template, AutoCAD makes a copy of the template file and
opens the copy in a new drawing editor window. The first time you save the
file, you're prompted for a new filename to save to; the original template file
stays unchanged.

You may be fa