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Dear Reader,

Thank you for choosing AutoCAD 2008 and AutoCAD LT 2008: No Experience
Required. This book is part of a family of premium-quality Sybex graphics books,
all written by outstanding authors who combine practical experience with a gift
for teaching.

Sybex was founded in 1976. Now, more than 30 years later, we're still commit-
ted to producing consistently exceptional books. With each of our graphics titles
we’re working hard to set a new standard for the industry. From the paper we
print on to the writers and CAD professionals we work with, our goal is to bring
you the best books available.

I hope you see all that reflected in these pages. I'm very interested to hear
your comments and get your feedback on how we’re doing. To let us know what
you think about this or any other Sybex book, please send me an email at
sybex_publisher@wiley.com. Please also visit us at www. sybex.com to learn
more about the rest of our growing graphics line.

Best regards,

Neil Edde
Vice President and Publisher
Sybex, an Imprint of Wiley
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INTRODUCTION

his book was born of the need for a simple yet engaging tutorial that would

help beginners step into the world of AutoCAD or AutoCAD LT without

feeling intimidated. That tutorial has evolved over the years into a full

introduction to the way in which architects and civil and structural engi-
neers use AutoCAD to increase their efficiency and ability to produce state-of-
the-art computerized production drawings and designs.

Because AutoCAD and AutoCAD LT are so similar, it makes sense to cover the
basics of both programs. For most of the book, the word AutoCAD stands for
both AutoCAD and AutoCAD LT.

When you come to a section of a chapter that applies to AutoCAD only, an
@ icon (shown here) is displayed in the margin to alert you. Then, at the end
of that section, extra information for AutoCAD LT users is provided to give you a
workaround or otherwise keep you in step with the tutorial.

Chapters 16 and 17, which are an introduction to drawing in 3D, apply only to
AutoCAD, because AutoCAD LT doesn’t have the 3D commands and features. But
LT users, be assured: Other than the 3D features, LT is much the same program
as AutoCAD, with minor differences. You'll be prompted when those differences
come along.

This book is directed toward AutoCAD and AutoCAD LT novices—users who
know how to use a computer and perform basic file-managing tasks, such as
creating new folders and saving and moving files, but who know nothing or little
about AutoCAD or LT (as we’ll call AutoCAD LT throughout the book). If you're
new to the construction and design professions, this book will be an excellent
companion as you're learning AutoCAD. If you're already practicing in those
fields, you’ll immediately be able to apply the skills you'll pick up from this
book to real-world projects. The exercises have been successfully used to train
architects, engineers, and contractors, as well as college and high-school stu-
dents, in the basics of AutoCAD.

For those of you in other trades and professions, the project that runs through
the book—drawing a small cabin—has been kept simple so that it doesn’t require
special training in architecture or construction. Also, most chapters have addi-
tional information and exercises specifically designed for non-AEC users. Anyone
wanting to learn AutoCAD will find this book helpful.
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What Will You Learn from This Book?

Learning AutoCAD, like learning any complex computer program, requires a sig-
nificant commitment of time and attention and, to some extent, a tolerance for
repetition. You must understand new concepts to operate the program and to
appreciate its potential as a drafting and design tool. But to become proficient at
AutoCAD, you must also use the commands enough times to gain an intuitive
sense of how they work and how parts of a drawing are constructed.

At the end of most chapters, you’ll find one or more additional exercises and a
checklist of the tools you have learned (or should have learned!). The steps in the
tutorial have a degree of repetition built into them that allows you to work through
new commands several times and build up confidence before you move on to the
next chapter.

Progressing through the book, the chapters fall into four general areas of study:

» Chapters 1 through 3 familiarize you with the organization of the
screen, go over a few of the basic commands, and equip you with the
tools necessary to set up a new drawing.

» Chapters 4 and 5 introduce the basic drawing commands and develop
drawing strategies that will help you use commands efficiently.

» Chapters 6 through 11 work with AutoCAD’s major features.

» Chapters 12 through 15 examine intermediate and advanced AutoCAD
features.

» Chapters 16 and 17 introduce the 3D features of AutoCAD.

In the process of exploring these elements, you’ll follow the steps involved in
laying out the floor plan of a small, three-room cabin. You'll then learn how to
generate elevations from the floor plan and, eventually, how to set up a title block
and print your drawing. Along the way, you’ll also learn how to do the following:

» Use the basic drawing and modify commands in a strategic manner.
Set up layers.

Put color into your drawing.

Define and insert blocks.

Generate elevation views.

Place hatch patterns and fills on building components.

Use text in your drawing.

vV vV vV vV v vY

Dimension the floor plan.
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Later chapters in the book touch on more advanced features of AutoCAD,
including the following:

» Drawing a site plan.
Using external references.
Setting up a drawing for printing with layouts.

| 4
| 4
» Making a print of your drawing.
| 4

Working in three dimensions, for AutoCAD users.

All these features are taught using the cabin as a continuing project. As a
result, you'll build up a set of drawings that document your progress through
the project and that you can use later as reference material if you find that you
need to refresh yourself with material in a specific skill.

At the end of the book is a glossary of terms that are used in the book and are
related to AutoCAD and building design, followed by an index.

Files on the Website

If you're already somewhat familiar with AutoCAD and you’re reading only some
of the chapters, you can pull accompanying files from this book’s page on Sybex’s
website (www. sybex.com/go/acadner2008).

Hints for Success

Because this book is essentially a step-by-step tutorial, it has a side effect in
common with any tutorial of this type. After you finish a chapter and see that
you have progressed further through the cabin project, you may have no idea
how you got there and are sure you couldn’t do it again without the help of the
step-by-step instructions.

This feeling is a natural result of this kind of learning tool, and you can do a
couple of things to get past it. You can work through the chapter again. Doing
so may seem tedious, but it offers a great advantage: you gain speed in drawing.
You'll accomplish the same task in half the time it took you the first time. If you
do a chapter a third time, you’ll cut your time in half again. Each time you repeat
a chapter, you can skip more and more of the explicit instructions, and eventually
you'll be able to execute the commands and finish the chapter by just looking at
the figures and glancing at the text. In many ways, this process is like learning a
musical instrument. You must go slowly at first, but over time and through prac-
tice, your pace picks up.

X X i
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Another suggestion for honing your skills is to follow the course of the book
but apply the steps to a different project. You might draw your own living space
or design a new one. If you have a real-life design project that isn’t too complex,
that’s even better. Your chances for success in learning AutoCAD or any com-
puter program are greatly increased when you’re highly motivated, and a real
project of an appropriate size can be the perfect motivator.

Ready, Set...

When I started learning AutoCAD about 17 years ago, I was at first surprised how
long I experienced a level of frustration that I never thought I was capable of
feeling. When I finally got over the hump and began feeling that I could success-
fully draw with this program after all, I told myself that I would someday figure
out a way to help others get past that initial frustration. That was the primary
motivating force for my writing this book. I hope it works for you and that you
too get some enjoyment while learning AutoCAD. As the title says, there is “no
experience required,” only an interest in the subject and a willingness to learn!
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Chapter 1 o Getting to Know AutoCAD

our introduction to AutoCAD and AutoCAD LT begins with a tour of the

user interface of the two programs. In this chapter, you'll also learn how

to use some tools that help you control the interface’s appearance and

how to find and start commands. For the material covered in this chap-
ter, the two applications are almost identical in appearance. Therefore, as you
tour AutoCAD, I'll point out any differences between AutoCAD and AutoCAD LT.
In general, LT is a 2D program, so it doesn’t have most of the 3D features that
come with AutoCAD, such as solids modeling and rendering. The AutoLISP pro-
gramming language found in AutoCAD is also absent from LT. The other differ-
ences are minor. As mentioned in this book’s introduction, when I say AutoCAD,
I mean both AutoCAD and AutoCAD LT. I'll also refer to AutoCAD LT as LT
throughout this chapter and the rest of the book to specifically refer to that ver-
sion. Starting AutoCAD is the first task at hand.

Starting AutoCAD

If you installed AutoCAD using the default settings for the location of the pro-
gram files, start the program by choosing Start > Programs > Autodesk >
AutoCAD 2008 > AutoCAD 2008 or by choosing Start > All Programs >
Autodesk > AutoCAD LT 2008 > AutoCAD LT 2008, depending on your pro-
gram. (This command path might vary depending on the Windows scheme you
are using.) If you customized your installation, find and click the AutoCAD 2008
icon or the AutoCAD LT 2008 icon on your desktop.

Exploring the New Features Workshop

The New Features Workshop dialog welcome screen opens when you first start
AutoCAD and leads to several animated demonstrations and explanations of the
new features included in the latest release of AutoCAD (see Figure 1.1). This is a
quick and easy way to see how AutoCAD 2008 has improved over AutoCAD 2007
and which tools you can use to augment any skills you already have. Choosing
Maybe Later on the left side of the dialog box causes it to reappear every time you
start AutoCAD; choosing the No, Don’t Show This to Me Again option dismisses
the dialog box indefinitely. You must then access the New Features Workshop
through the Help menu in the menu bar at the top of the AutoCAD user interface.
Selecting the Yes radio button on the left side of the dialog box opens the New
Features Workshop dialog box (see Figure 1.2). Here, you navigate and select the
feature you want to investigate in the left pane and observe the selection in the
right pane. The drop-down list in the upper-left corner provides access to the
New Features Workshops for other Autodesk products installed on your system.
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FIGURE 1.1: The AutoCAD welcome screen provides access to the New Features
Workshop.
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FIGURE 1.2: The New Features Workshop dialog box
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offer numerous dia-
log boxes with vari-
ous combinations of
buttons and text
boxes. You’ll learn
their many functions
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through the book.
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The Customer Involvement Program

Nearly all the latest releases of Autodesk products include the opportunity to
participate in the customer involvement program (CIP). The CIP is designed to
collect nonpersonal information about your Autodesk products and computer
system to help the product programmers and developers design software that
best meets their customers’ needs. If you haven'’t yet agreed or disagreed to par-
ticipate, when you first start AutoCAD, you might be prompted to join with the
Customer Involvement Program dialog box.
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Participation is strictly voluntary, and if you choose to participate, AutoCAD
will periodically send a small file to Autodesk containing information such as
your software name and version, the commands you use, and your system con-
figuration information. An Internet connection is required, and you must ensure
that your firewall settings don’t prevent the information from being transmitted.

Exploring the AutoCAD User Interface

After bypassing the initial dialog boxes that AutoCAD provides, the program opens
to display the AutoCAD user interface, also called the graphics window. AutoCAD
provides many methods for creating and editing objects, changing the view of a
drawing, or executing AutoCAD file maintenance or other utilities. In LT, your
screen looks similar to Figure 1.3. For AutoCAD, your monitor displays one of
three workspaces: the AutoCAD Classic workspace (also similar to Figure 1.3); the
3D Modeling workspace (see Figure 1.4); or the 2D Drafting & Annotation work-
space, which is similar to the AutoCAD Classic workspace. You'll be using a varia-
tion of the AutoCAD Classic workspace for the first 14 chapters in this book. In the
final two chapters, you’ll switch to the 3D Modeling workspace, but for now, you
need to get your AutoCAD user interface to look like Figure 1.3.

% N O T E The figures and graphics is this book show the drawing area of
the AutoCAD user interface with a white background, but the default, and pre-
ferred, method is to use a black background to reduce eyestrain. The color
choice in the book is simply for readability.
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FIGURE 1.4: The AutoCAD graphics window using the 3D Modeling workspace
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The toolbars on your screen might not be in the same places as they are shown
here. Later in this chapter, you’ll see how to move the toolbars, display and place
new toolbars, and suppress the toolbars. If your screen looks like Figure 1.4 or
isn’t at all like Figure 1.3, you need to make a few changes:

1. Click the drop-down arrow in the Workspaces toolbar, and choose Auto-
CAD Classic. Alternately, you can choose Tools > Workspaces >
AutoCAD Classic. (If AutoCAD Classic already has a check in the box
next to it or if you are using LT, this step is unnecessary.)
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2. By default, the AutoCAD Classic workspace displays the tool palettes
on the screen. If the palettes are displayed, you need to turn them off
for now by clicking the X in the top-right corner or by choosing
Tools > Palettes > Tool Palettes from the menu bar. Your workspace
might have different toolbars and palettes displayed than those
shown in Figure 1.5. If other palettes are still visible, click the X in
the upper-right or upper-left corner of each palette to close it.
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FIGURE 1.5: The tool palettes
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3. The large area in the middle of the screen is called the drawing area. It
might need adjusting. Choose View > Visual Styles > 2D Wireframe.

4. Choose View > 3D Views > Plan View > World UCS. If dots appear in
the drawing area, the grid is turned on.

5. Move the cursor to the status bar at the bottom of the screen, and
click the Grid readout button so it’s in the off (unpushed) position. Be
sure all the other readout buttons except Model are in their off
(unpushed) positions.

Your screen should look close enough to Figure 1.3 to continue. You'll arrange
the toolbars the way you need them a little later.

Introducing the AutoCAD
Graphics Window

At the top of the graphics window sit the title bar, the menu bar, and three toolbars.
You might have more or less than three toolbars; if so, you’ll change that soon.

Communications
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Workspaces toolbar  Standard toolbar  Layers toolbar  Properties toolbar  Styles toolbar

The title bar is analogous to the title bar in any Windows program. It contains
the program name (AutoCAD or AutoCAD LT) and the title of the current draw-
ing with its path, as long as any drawing other than the default Drawingn. dwg is
open. Below the title bar is the menu bar, where you’ll see the drop-down
menus. Among the drop-down menus, File, Edit, Window, and Help are standard
Windows menus (meaning that they appear on Windows-compliant applica-
tions). These Windows menus also contain a few commands specific to AutoCAD.
The rest of the menus contain AutoCAD-specific functions.

To the far right of the menus are the InfoCenter, Communications Center, and
Favorites buttons. You can enter a question in the field to the left of the Info-
Center button to quickly access information from the Help system through the
InfoCenter’s drop-down panel. With the Communications Center you can deter-
mine what type of information, such as software updates, product support, or
RSS feeds, Autodesk sends directly to your system.

LT users can skip
step 3 and move on
to step 4.

The title bar and
menu bar at the top
of the LT screen are
identical to those in
AutoCAD except that
AutoCAD LT appears
in the title bar rather
than AutoCAD.
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Below the menus are the Standard and Styles toolbars. The Standard toolbar
contains 25 commonly used command buttons (LT has only 23). Several of these
buttons will be familiar to Windows users; the rest are AutoCAD commands. The
Styles toolbar to the right defines the appearance of any new objects in the draw-
ing. Just below these toolbars are the Workspaces, Layers, and Properties tool-
bars, which together contain six command buttons and six drop-down lists.

The blank middle section of the screen is called the drawing area. Notice the
movable crosshair cursor. The crosshairs on your cursor might not extend com-
pletely across the screen. Later in this chapter I will show you how to modify the
length of the crosshairs as well as make a few other changes. Your screen might
or might not display the coordinate tooltips next to the intersection of the
crosshairs.

Notice the little box at the intersection of the two crosshair lines. This is one
of several forms of the AutoCAD and LT cursor. When you move the cursor off
the drawing area, it changes to the standard Windows pointing arrow. As you
begin using commands, it will take on other forms, depending on which step of a
command you’re performing.

User Coordinate Drawing area
System Model and
(UCS) icon  layout tabs

/ / ‘_ Crosshair cursor
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The icon with a double arrow in the lower-left corner of the drawing area is the
UCS icon (UCS stands for user coordinate system). It indicates the positive
direction for the X and Y coordinates. You won’t need it for most of the chapters
in this book, so you’ll learn how to turn it off in Chapter 3.

At the bottom of the drawing area are three tabs: a Model tab and two Layout
tabs. You use these tabs to switch between viewing modes. (I'll discuss viewing
modes in Chapter 13.) This example shows no toolbars floating in the drawing
area, but one toolbar is docked on either side of the drawing area. Your screen
might or might not have the toolbars, or they might be in different positions. If
the toolbars are floating within the drawing area, rather than docked along one
edge, they will have a colored title bar. For specifics, see the section “Using the
Toolbars” later in this chapter.
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Below the drawing area is the Command window.

Fegenerating model .
AutoCAD menu utilities loaded.

Command :

When you enter commands, rather than using the menus or buttons, the
Command window is where you tell the program what to do and where the pro-
gram tells you what’s happening. It’s an important area, and you’ll need to learn
how it works in detail. Two lines of text should be visible. You’ll learn how to
increase the number of visible lines later in this chapter in the section “Working
in the Command Window.”

Below the Command window is the status bar.

41.0937, 10,0450, 0.0000 | sMaF| GRID| ORTHO| POLAR| 05MAF| OTRACK| DUCS|[ovN LwT| [MODEL

On the left end of the status bar, you’ll see a coordinate readout window. In
the middle are 10 readout buttons (LT has only 9) that indicate various drawing
modes. It’s important to learn about the coordinate system and most of these
drawing aids (Snap, Grid, Ortho, and Osnap) early on as you learn to draw in
AutoCAD or LT. They will help you create neat and accurate drawings. Polar and
Otrack are advanced drawing tools and will be introduced in Chapter 5. Ducs
stands for Dynamic User Coordinate System; it’s used in 3D drawings. Dyn is an
off/on toggle that activates or suppresses the dynamic display of information
next to the crosshair cursor when it’s in the drawing area. For now, keep it in
the off (unpushed) mode. Lwt (which stands for lineweight) will be discussed in
Chapter 14. The Model button is an advanced aid that I'll cover in Chapter 13. At
the far right of the status bar are tools for controlling the appearance of annota-
tion objects in AutoCAD. The padlock icon controls which types of toolbars and
windows are locked in their current positions on the screen. Leave it in the
unlocked mode for now.

This has been a quick introduction to the various parts of the graphics win-
dow. I didn’t mention a couple of items that might be visible on your screen. You
might have scroll bars below and to the right of the drawing area; although these
can be useful, they can take up precious space in the drawing area. They won’t be
of any use while working your way through this book, so I suggest you remove
them for now.

To temporarily remove these features, follow these steps:

1. Choose Tools > Options to open the Options dialog box (shown in
Figure 1.6). It has 10 tabs (LT has only 8) across the top that act like
tabs on file folders.
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FIGURE 1.6: The Options dialog box

2. Click the Display tab, which is shown in Figure 1.7. Focus on the
Window Elements section. If scroll bars are visible on the lower and
right edges of the drawing area, the Display Scroll Bars In Drawing
Window check box will be selected.
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FIGURE 1.7: The Options dialog box open at the Display tab




Introducing the AutoCAD Graphics Window

3. Click the check box to turn off the scroll bars. Also be sure the check
box for Display Screen Menu is not selected. Don'’t click the OK but-
ton yet.

Another display setting that you might want to change at this point controls
the color of the cursor and the drawing area background. The illustrations in
this book show a white background and black crosshair cursor, but you're proba-
bly seeing the AutoCAD default, which features a black background and a white
crosshair cursor. If you want to change the colors, follow these steps:

1. In the Window Elements area of the Display tab, click the Colors but-
ton to open the Drawing Window Colors dialog box (see Figure 1.8).
In the upper-left corner of the dialog box, in the Context list box, 2D
Model Space should be selected. If it’s not, select it.

FIGURE 1.8: The Drawing Window Colors dialog box

2. Move to the Color drop-down list, which is in the upper-right corner.
If your drawing area background is currently white, a square followed
by the word White is displayed. Open the Color drop-down list, and
select Black (or the background color you want). The drawing area
will now be that color, and the cursor color will change to white, as
shown in the Preview window below.

3. Click the Apply & Close button to close the Drawing Window Colors
dialog box. The background and cursor colors change.

1

1
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4. Don't close the Options dialog box yet.

5. If you want the lines of your crosshair cursor to extend completely
across the screen, go to the lower-left corner of the Display tab (the
lower-right corner for LT), and move the slider to change the
Crosshair Size setting to 100.

6. Click OK to apply any remaining changes and close the Options dia-
log box.

Your crosshair lines now extend across the drawing area.

f?’ T I P Ifyou choose a color other than black as the drawing area background
color, the color of the crosshair cursor remains the same as it was. To change
the crosshair color, in the Drawing Window Colors dialog box, go to the Inter-
face Element list box, and select Crosshairs. Then, select a color from the Color
drop-down list.

Working in the Command Window

Just below the drawing area is the Command window. This window is separate
from the drawing area and behaves like a Windows window—that is, you can
drag it to a different place on the screen and resize it, although I don’t recom-
mend you do this at first. If you currently have fewer than three lines of text in
the window, you'll need to increase the window’s vertical size. To do so, move the
cursor to the horizontal boundary between the drawing area and the Command
window until it changes to an up-and-down arrow broken by two parallel hori-
zontal lines.

—_—

Hold down the left mouse button, drag the cursor up by approximately the
amount that one or two lines of text would take up, and then release the mouse
button. You should see more lines of text, but you might have to try this a couple
of times to display exactly three lines. A horizontal line will separate the top two
lines of text from the bottom line of text. When you close the program, AutoCAD
will save the new settings; the next time you start AutoCAD, the command win-
dow will display three lines of text.

The Command window is where you give information to AutoCAD and where
AutoCAD prompts you for the next step in executing a command. It’s good prac-
tice to keep an eye on the Command window as you work on your drawing. Most
errors occur when you aren’t looking at it frequently. If the Dyn button on the
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status bar is in the on position, some of the information in the Command win-
dow will appear in the drawing area next to the cursor. I'll cover this feature
when you start drawing.

Before you begin to draw, take a close look at the menus, toolbars, and key-
board controls.

% N O T E In many cases, you can start AutoCAD commands in a number of
ways: from drop-down menus, from the toolbars, from the Command window,
and from menus that appear when you right-click. When you get used to
drawing with AutoCAD, you’ll learn some shortcuts that start commands
quickly, and you’ll find the way that is most comfortable for you.

Using the Drop-Down Menus

The left end of the menu bar, just below the title bar (see Figure 1.3 earlier in this
chapter), consists of an icon and 11 (12 if you have the Express Tools installed)
words. Click any of these to display a drop-down menu. The icon and the File and
Edit menus are included with all Windows-compliant applications, although they
are somewhat customized to work with AutoCAD. The drop-down menu associ-
ated with the icon contains commands to control the appearance and position of
the drawing area.

Commands in the File menu are for opening and saving new and existing draw-
ing files, printing, exporting files to another application, choosing basic utility
options, and exiting the application. The Edit menu contains the Undo and Redo
commands, the Cut and Paste tools, and options for creating links between Auto-
CAD files and other files. The Help menu works like most Windows Help menus
and contains a couple of AutoCAD-specific entries as well, including some online
resources and a link to the New Features Workshop.

The other eight (or nine) menus contain the most often used AutoCAD com-
mands. You'll find that if you master the logic of how the commands are orga-
nized by menu, you can quickly find the command you want. Here is a short
description of each of the other AutoCAD drop-down menus:

View Contains tools for controlling the display of your drawing file.

Insert Contains commands for placing drawings and images or parts of them
inside other drawings.

Format Contains commands for setting up the general parameters for a new
drawing or changing the entities in a current drawing.

13
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LT has only 23
Standard toolbar
buttons. It’s missing
the Sheet Set
Manager and Block
Editor buttons
because LT doesn’t
offer these features.
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Tools Contains special tools for use while you’re working on the current draw-
ing, such as those for finding the length of a line or for running a special macro.

Draw Contains commands for creating new objects (such as lines or circles) on
the screen.

Dimension Contains commands for dimensioning and annotating a drawing.
Modify Contains commands for changing existing objects in the drawing.

Window Contains commands for displaying currently open drawing windows
and lists currently open drawing files.

Express Contains a library of productivity tools that cover a wide range of
AutoCAD functions. Express Tools are widely used but unsupported directly by
Autodesk. They might or might not be installed on your computer.

Using the Toolbars

Now look at the toolbars on your screen. You'll have two to five toolbars in one
or two rows at the top and a couple more on the right and/or left sides of the
drawing area. Just below the drop-down menus is the most extensive of the tool-
bars—the Standard toolbar.
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The icons on the AutoCAD toolbars look like flat images and don’t appear as
raised buttons until you point to them. The Standard toolbar has 25 icons, and
they are arranged into 7 logical groups. The icons on the left half of the Standard
toolbar are mostly for commands used in all Windows-compatible applications,
so you might be familiar with them. The icons on the right half of the Standard
toolbar are AutoCAD commands that you use during your regular drawing activ-
ities. You use these commands to take care of a number of tasks, including the
following:

» Changing the view of the drawing on the screen
» Changing the properties of an object, such as color or linetype

» Borrowing parts of an unopened drawing to use in your current
drawing

» Displaying a set of palettes that contain objects you can use in your
drawing
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Accessing the Toolbar Fly-Out Menus

Notice that one icon on the Standard toolbar has a little triangular arrow in the
lower-right corner. This arrow indicates that clicking this icon displays more
than one command. Follow these steps to see how this special icon works:

@\ 1. Move the cursor to the Standard toolbar, and point to the icon that
4 has a magnifying glass with a rectangle in it.

2. Rest the arrow on the button for a moment without clicking. A small
window opens just below it, displaying the command the button rep-
resents. In this case, the window should say Zoom Window. This is a
tool tip—all buttons have them. Notice the small arrow in the lower-
right corner of the icon. This is the multiple-command arrow men-
tioned earlier.

3. Place the arrow cursor on the button, and hold down the left mouse
button. A column of nine buttons opens vertically below the original
button (see Figure 1.9). The top button in the column is a duplicate
of the button you clicked. This column of buttons is called a foolbar
fly-out menu. In this example, you’re working with the Zoom toolbar
fly-out menu.
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FIGURE 1.9: Toolbar fly-out menu

4. While still holding down the mouse button, drag the arrow down over s
each button until you get to the one that has a magnifying glass with a
piece of white paper on it. Hold the arrow there until you see the The Zoom All com-
tooltip. It should say Zoom All. Now release the mouse button. The E:;do;l;:l:ﬁe:r:xing
fly-out menu disappears, and AutoCAD executes the Zoom All com- e Ty
mand. Look in the Command window at the bottom of the screen. set parameters. You'll

look at this command
¥ 'I“,‘i.:mé: Extanta/Previcus-sealeUindow/Objact ]| <real Ling all in Chapier 3.
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At the end of the top line of text is _a11. This tells you that you have
used the All option of the Zoom command. This fly-out menu is
called the Zoom fly-out menu because it contains tools for changing
views of the drawing, or “zooming around in the drawing.”

5. Look at the Standard toolbar where the Zoom Window button was
previously. Notice that the Zoom All button has replaced it.
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/7, T 1 P On atoolbar fly-out menu, the button you select replaces the button
that was on the toolbar. This arrangement is handy if you’re going to be using
the same command several times, because the button for the command is
readily available and you don’t have to open the fly-out menu to select it
again. The order of the fly-out menu buttons remains the same, so when you
open the Zoom fly-out menu again, the Zoom Window button will be at the
top of the list. You’ll need to become familiar with any fly-out menu buttons
you use, because the last one used becomes the representative button on the
toolbar.

The behavior of the Zoom fly-out menu on the Standard toolbar is the same as
the behavior of fly-out menus in general.

N O T E Whenever you start AutoCAD or LT for a new drawing session,
the toolbars are reset and contain the original fly-out menu buttons.

The toolbar fly-out menus are regular toolbars that have been attached to
another toolbar. AutoCAD has 37 toolbars in all, but only a few have fly-out
menus—the Zoom fly-out menu I just discussed and the Insert fly-out menu on
the Draw toolbar, for example. You can display the Zoom and Insert fly-out
menus as regular toolbars, independent of the Standard and Draw toolbars.

Displaying and Arranging Toolbars

In this section, I'll use the Zoom toolbar to show you some ways you can control
and manipulate toolbars. Follow these steps:

1. Be sure the padlock icon in the lower-right corner of your screen is in
unlocked mode. Then, right-click any toolbar button on the screen to
open the Toolbars menu (see Figure 1.10).
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FIGURE 1.10: TheToolbars menu

. If you don’t see Zoom near the bottom of the list, you should have a
down arrow there. Use it to scroll down, if necessary, and then click
Zoom to display the Zoom toolbar in the form of a floating box in the
drawing area.

Notice that the Zoom toolbar now has a title bar. Toolbars that are
positioned on the drawing area are called floating toolbars. They have
title bars; and by placing the cursor on the title bar and holding down
the left mouse button, you can drag the toolbar around the screen.
Try this with the Zoom toolbar.

. Drag the Zoom toolbar to the right side of the screen. You'll notice
that as you drag it, the toolbar stays put, and you’re dragging a rec-
tangle of the same size as the toolbar (see Figure 1.11). As you drag
the rectangle to the right of the drawing area and begin to move it
off the drawing area onto the right side of the screen, the rectangle
becomes taller and thinner.

17
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FIGURE 1.11: Dragging the Zoom toolbar

4. Once the rectangle has changed shape, release the left mouse button.
The rectangle changes to the Zoom toolbar, which is now positioned
off the drawing area without its title bar.
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This procedure is called docking a toolbar. Notice how the Standard and other
toolbars at the top of the drawing area have no title bars—they are docked.
Continue with these steps:

| 1. Drag the Zoom toolbar back onto the drawing area, using the grab
bars at the top of the toolbar. You can easily change the shape of any
Grab bars are the two floating toolbar by dragging its edge. Let’s change the shape of this

lines at the left end of
a horizontal toolbar

or at the top of a ver- 2. Move the cursor to the far-right edge of the Zoom toolbar until the

WIS W5 [ crosshair cursor changes to a two-way arrow.
sent the one place to

grab a docked toolbar T —
to move it. You can AQRRA A @ l*-l-
also change a docked
toolbar into a float-
ing toolbar by double-
clicking its grab bars.

toolbar.
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Hold down the left mouse button with the cursor on the right edge of
the toolbar, and drag the arrow to the left until the rectangle changes
shape. Release the mouse button.
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You can reshape and reposition each floating toolbar to fit on the
drawing area just as you want it. You won’t need the Zoom toolbar
just now, so you'll remove it.

3. Move the cursor to the title bar, and click the box with an X in it to
close the Zoom toolbar.

Floating toolbars don'’t affect the size of the drawing area, but they cover your
drawing. Each row or column of docked toolbars takes up space that would other-
wise be drawing area. You have to decide how many docked and floating toolbars
you need on the screen at a time. A good way to start is to leave the Standard, Lay-
ers, and Properties toolbars docked on the top of the screen and the Draw and
Modify toolbars docked on the left side of the screen.

If your toolbars are positioned as shown in Figure 1.12, continue with the next
section. If these toolbars are in another location on the drawing area or not visible,
try the steps you used in this section to dock them on the top and left sides of the
drawing area. If the toolbars aren’t visible, right-click any visible toolbar button,
and choose the toolbar you need. Then, drag the toolbar to the left side or top of
the drawing area to dock it. Here are the positions I recommend for the five tool-
bars you should dock on your screen:

» At the top, just under the menu bar, dock the Standard toolbar.
Below that, on the left side, dock the Layers toolbar.

To the right of the Layers toolbar, dock the Properties toolbar.
On the left side, dock the Draw toolbar.

Next to the Draw toolbar, dock the Modify toolbar.

19
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FIGURE 1.12: The AutoCAD user interface with five toolbars docked on the top and left
sides of the drawing area

This arrangement of the toolbars will be convenient because you’ll often use
commands on these five toolbars. When you need other toolbars temporarily,
you can use the Toolbars menu to display them in the drawing area and let them
float. If you have any other toolbars docked on the screen, use their grab bars to
drag them onto the screen. Then, click the Xs in their title bars to close them.
Here is a partial list of toolbars that you might have on your screen that need to
be turned off:

» Display Order toolbar
» Styles toolbar

» Workspaces toolbar
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Customizing Toolbars

You can customize each toolbar, and you can build your own custom toolbars to
display only the buttons you use frequently. You can even design your own but-
tons for commands that aren’t already represented by buttons on the toolbars.
These activities are for more advanced users, however, and aren’t covered in this
book. To find out more about how to customize toolbars, see Mastering Auto-
CAD 2008 and AutoCAD LT 2008 by George Omura (Wiley, 2007).

Workspaces

Now that you have your screen set up to look like Figure 1.3, you are ready to
proceed through the book. I'll direct you to display additional toolbars as needed.
For now, though, save this setup as a new workspace because it’s a variation of
the AutoCAD Classic or LT workspace that comes with the program. Follow
these steps:

1. Choose Tools > Workspaces > Save Current As. This opens the Save
Workspace dialog box (see Figure 1.13).

x
| )
_ Cureat_|

FIGURE 1.13: The Save Workspace dialog box

2. Enter 2D Drawing, and click Save. The computer works for a while
and then returns you to your workspace. The new 2D Drawing work-
space setup will remain as it now is until you change it or until you
select a different workspace.

3. Right-click any toolbar, and click the Workspaces entry in the Tool-
bars list; you’ll see the 2D Drawing workspace displayed in the Work-
spaces toolbar below 2D Drafting & Annotation, 3D Modeling, and
AutoCAD Classic (see Figure 1.14). Later in this book, AutoCAD
users will switch to the 3D Modeling workspace and make a few
adjustments to it.
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FIGURE 1.14: The Workspaces menu

4. Close the Workspaces toolbar.

When you make changes to the new workspace—by adding a toolbar or chang-
ing the background color of the drawing area—you can easily update the 2D
Drawing workspace to accommodate those changes. Follow steps 1 and 2 previ-
ously, naming the workspace again to 2D Drawing. You'll get a warning window
telling you that a workspace by that name already exists and asking you whether
you want the new arrangement to replace the old one. Click Yes.

Using the Keyboard

The keyboard is an important tool for entering data and commands. If you're a
good typist, you can gain speed in working with AutoCAD by learning how to
enter commands from the keyboard. AutoCAD provides what are called alias
keys—single keys or key combinations that start any of several often used com-
mands. You can add more or change the existing aliases as you get more familiar
with the program.

In addition to the alias keys, you can use several of the F keys (function keys)
on the top row of the keyboard as two-way or three-way toggles (switches) to
turn AutoCAD functions on and off. Although buttons on the screen duplicate
these functions (Snap, Grid, and so on), it’s sometimes faster to use the F keys.

Finally, you can activate commands on the drop-down menus from the key-
board, rather than by using the mouse. If you press the Alt key, an underlined
letter, called a Ahof key, appears on each menu. Pressing the key for the under-
lined letter activates the menu. Each command on the menu also has a hot key.
Once you activate the menu with the hot-key combination, you can enter the
underlined letter of these commands. For a few commands, this method can be
the fastest way to start them and to select options.
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While working in AutoCAD, you’ll need to enter a lot of data, such as dimen-
sions and construction notes; answer questions with “yes” or “no”; and use the
arrow keys. You’'ll use the keyboard constantly. It might help to get into the
habit of keeping your left hand on the keyboard and your right hand on the
mouse if you're right-handed, or the other way around if you're left-handed.

Using the Mouse

Your mouse most likely has two buttons and a scroll wheel. So far in this chap-
ter, you have used the left mouse button for choosing menus, commands, or
options or for holding down the button and dragging a menu, toolbar, or win-
dow. The left mouse button is the one you’ll be using most often, but you'll also
be using the right mouse button.

While drawing, you’ll use the right mouse button for the following three
operations:

» To display a menu containing options relevant to the particular step
you're in at the moment

» To use in combination with the Shift or Ctrl key to display a menu
containing special drawing aids called object snaps (see Chapter 10)

» To display a menu of toolbars when the pointer is on any icon of a
toolbar that is currently open

If you have a three-button mouse, the middle button is usually programmed to
display the Object Snap menu, instead of using the right button with the Shift
key. If you have a mouse with a scroll wheel, you can use the wheel in several
ways to control the view of your drawing. I'll cover those methods in subsequent
chapters.

AutoCAD makes extensive use of toolbars and the right-click menu feature.
This makes your mouse an important input tool. The keyboard is necessary for
inputting numeric data and text, and it has hot keys and aliases that can speed
up your work; however, the mouse is the primary tool for selecting options and
controlling toolbars.

The next chapter will familiarize you with a few basic commands that will
enable you to draw a small diagram. If want to take a break and close AutoCAD,
choose File > Exit, and choose not to save the drawing.

23
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Are You Experienced?

Now you can...

¥ recognize the elements of the AutoCAD graphics window

¥ understand how the Command window works and why it’s
important

¥ use drop-down menus
¥ open and control the positioning of toolbars

¥ save a workspace of your screen setup in AutoCAD
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CHAPTER 2

Learning
Basic Commands
to Get Started

Understanding coordinate systems
Drawing your first object

Erasing, offsetting, filleting, extending, and trimming
lines in a drawing
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ow that you've taken a quick tour of the AutoCAD and LT user interface,
you're ready to begin drawing. In this chapter, I'll introduce you to a few
basic commands used in drawing with AutoCAD and LT. To get you started,
I'll guide you through the process of drawing a box (see Figure 2.1).

6.0

50 5

| 20 5

FIGURE 2.1: The box you’ll draw

You need to use only five or six commands to draw this box. First you’ll
become familiar with the Line command and how to make lines a specific
length. Then I'll go over the strategy for completing the box.

Using the Line Command

In traditional architectural drafting, lines were often drawn to extend slightly
past their endpoints (see Figure 2.2). This is no longer done in CAD except for
special effects.
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FIGURE 2.2: The box drawn with overlapping lines

The Line command draws a straight line segment between locations on existing
objects, geometric features, or two points that you can choose anywhere within
the drawing area. You can designate these points by clicking them on the screen,
by entering the X and Y coordinates for each point, or by entering distances and
angles. After you draw the first segment of a line, you can end the command or
draw another line segment beginning from the end of the first one. You can con-
tinue to draw adjoining line segments for as long as you like. You’ll now see how
this works.

To be sure you start with your drawing area set up the way it’s set up for this
book, choose File > Close to close any open drawings. If multiple drawings are
open, repeat the Close command for each drawing until you have no drawings
open. Your drawing area will be gray and blank with no crosshair cursor, your
toolbars will disappear except for four buttons on the Standard toolbar and the
informational buttons in the upper-right corner, and you’ll have only four drop-
down menus. Now, follow these steps:

1. Click the New button at the left end of the Standard toolbar. In the
E Select Template dialog box, select the acad. dwt file, if it’s not already
selected, and click Open. The menus, crosshair cursor, and toolbars
return, and you now have a blank drawing in the drawing area.

N O T E DWT files are drawing templates with several parameters, such
as dimension styles, layers, and plotting settings, already set.

2. Glance at the status bar at the bottom of your screen. All buttons
except Model should be off—that is, in an unpushed state. If any of
the others appear to be pushed, click them to turn them off.

3. Be sure the Draw and Modify toolbars are docked on the left side of
the drawing area, as shown in Figure 2.3. Refer to Chapter 1 if you
need a reminder on how to display or move toolbars.
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SEOCAD mwms wtllities Loaded.
GEOTICN 1.1 (Build 106) loaded

oammnd

FIGURE 2.3: The Draw and Modify toolbars docked on the left side of the drawing area,
and all status bar buttons except Model turned off

—e
You can also start the
Line command by
choosing Draw >
Line or by typing line
or | and pressing the
Enter key.

4. Click the Line button at the top of the Draw toolbar. Look at the bot-

tom of the Command window, and see how the Command: prompt has
changed.

DEmyad
DEmya
ommesd: _line Specify first point: |

The prompt now tells you that the Line command is started (Com-
mand: _Tine) and that AutoCAD is waiting for you to designate the
first point of the line (Specify first point:).

. Move the cursor onto the drawing area, and notice that the small box at

the intersection of the crosshairs is not there. When you use the cursor
to select objects, which is the default condition, the pickbox appears in
the cursor. When you use the cursor to designate a point, it does not
appear. Using the left mouse button, click a random point to start a line.

. Move the cursor away from the point you clicked, and notice how a

line segment appears that stretches like a rubber band from the point
you just picked to the cursor. The line changes length and direction
as you move the cursor.
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7. Look at the Command window again, and notice that the prompt has

changed.
oEmuad ! -
oEmAnG: line Specify TirsT point: hd
Gpecify next point or [Unds]: | -4| l H-'

It’s now telling you that AutoCAD is waiting for you to designate the
next point (Specify next point or [Undo]:).

8. Continue picking points and adding lines as you move the cursor
around the screen (see Figure 2.4). After you draw the third segment,
the Command window repeats the Specify next point or
[Close/Undo] : prompt; it does this each time you pick another point.

FIGURE 2.4: Drawing several line segments

9. When you’ve drawn six or seven line segments, press Enter to end the
Line command. The cursor separates from the last drawn line seg-
ment. Look at the Command window once again.

,f-" T 1 P The Enter key exits the Line command and several others. Another
option is to right-click and choose Enter from the context menu that appears.
This might require an extra step but might be faster because your eyes never
leave the screen. When you’re not entering data, the spacebar also acts like
the Enter key and executes a command.

The Command: prompt has returned to the bottom line. This tells you
that no command is running.
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You can also start the
Erase command by
typing e.! or by
choosing Modify >
Erase.
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In this exercise, you used the left mouse button to click the Line button on the
Draw toolbar and also to pick several points in the drawing area to make the line
segments. You then pressed Enter () on the keyboard to end the Line command.

2 Note In the exercises that follow, | will use the Enter symbol (). When I say
to “enter” something, it means to type the data that follows the word enter
and then to press the Enter key (). For example, rather than writing “enter |
and press the Enter key,” I'll write “enter 1...”

Using Coordinates

Try using the Line command again, but instead of picking points in the drawing
area with the mouse as you did before, this time enter X and Y coordinates for
each point using the keyboard. To see how, follow these steps:

1.
2.

3.

Click the Erase button on the Modify toolbar.

Enter all.l. The objects in the drawing become dashed to indicate that
they are selected.

Press . to clear the screen.

Now begin drawing lines again by following these steps:

1.

© ® N o U & W N

Start the Line command by clicking the Line button on the Draw
toolbar.

Enter 2,2..
Enter 6,3.
Enter 4,6..
Enter 1,3..
Enter 10,6...
Enter 10,1
Enter 2,7..

Press I again to end the command.

These lines are similar to those you drew previously, but this time you know
where each point is located relative to the 0,0 point. In the drawing area, every
point has an absolute X and Y coordinate. In steps 2—8, you entered the X and Y
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coordinates for each point. For a new drawing, such as this one, the origin (0,0
point) is in the lower-left corner of the drawing area, and all points in the draw-
ing area have positive X and Y coordinates (see Figure 2.5).
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FIGURE 2.5: The X andY coordinates of the drawing area

You’ll now explore how the cursor is related to the coordinates in the drawing:

1. At the Command prompt, enter zoom e.! to adjust your view to
show the extents of the drawing area. There won’t be any visible dif-
ference in the drawing area.

2. Move the cursor around, and notice the left end of the status bar at

the bot

tom of the screen. This is the coordinate readout, and it dis-

plays the coordinates of the cursor’s position.

JConnand

65294, 2 3671, 0.0000 SNAP

3. Move the cursor as close to the lower-left corner of the drawing area
as you can without it changing into an arrow. The coordinate readout

should

be close to 0.0000, 0.0000, 0.0000.

% NOTE

In AutoCAD, you see a readout for the Z coordinate as well, but

you can ignore it for now because you’ll be working in only two dimensions
for the majority of this book. The Z coordinate always says 0 until you work in
three dimensions (see the later chapters). LT doesn’t have the readout for the
Z coordinate because it does not have 3D capabilities.
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4. Move the cursor to the top-left corner of the drawing area. The read-
out changes to something close to 0.0000, 9.0000, 0.0000, indicating
that the top of the screen is 9 units from the bottom.

5. Move the cursor one more time to the upper-right corner of the
drawing area. The readout still has a Y coordinate of approximately
9.0000. The X coordinate now has a value from 12.0000 to 16.0000,
depending on the size of your monitor and how the various parts of
the AutoCAD graphics window are laid out on your screen. (See
Chapter 1 for a recap.)

The drawing area of a new drawing is preset to be 9 units high and 12-16 units
wide, with the lower-left corner of the drawing at the coordinates 0,0.

% N O T E For the moment, it doesn’t matter what measure of distance
these units represent. I’ll address that topic in Chapter 3. And don’t worry
about the four decimal places in the coordinate readout. The number of
places is controlled by a setting you’ll learn about soon.

Using Relative Coordinates

Once you understand the coordinate system used by AutoCAD, you can draw
lines to any length and in any direction. Look at the box shown earlier in

Figure 2.1. Because you know the dimensions, you can calculate, by adding and
subtracting, the absolute coordinates for each verfex—the connecting point
between two line segments—and then use the Line command to draw the shape
by entering these coordinates using the keyboard. But AutoCAD offers you sev-
eral tools for drawing this box much more easily. Two of these tools are the rela-
tive Cartesian and relative polar coordinate systems.

When you’re drawing lines, these systems use a set of new points based on the
last point designated, rather than on the 0,0 point of the drawing area. They’re
called relative coordinate systems because the coordinates used are relative to
the last point specified. If the first point of a line is located at the coordinate 4,6,
and you want the line to extend 8 units to the right, the coordinate that is rela-
tive to the first point is 8,0 (8 units in the positive X direction and 0 units in the
positive Y direction), whereas the actual—or absolute—coordinate of the second
point is 12,6.

The relative Cartesian coordinate system uses relative X and Y coordinates in
the manner shown, and the relative polar coordinate system relies on a distance
and an angle relative to the last point specified. You’ll probably favor one system
over the other, but you need to know both systems because you’ll sometimes
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find that—given the information you have at hand—one will work better than
the other. I'll illustrate a limitation of this nature in Chapter 4.

When entering relative coordinates, you need to enter an at (@) sign before
the coordinates. In the previous example, you would enter the relative Cartesian
coordinates as @8,0. The @ sign lets AutoCAD know that the numbers following
it represent coordinates that are relative to the last point designated.

Using Relative Cartesian Coordinates

The Cartesian system of coordinates, named after the philosopher René
Descartes, who invented the X,Y coordinate system in the 1600s, uses a horizon-
tal (X) component and a vertical (Y) component to locate a point relative to the
0,0 point. The relative Cartesian system uses the same components to locate the
point relative to the last point picked, so it’s a way of telling AutoCAD how far
left or right and how far up or down to extend a line or to move an object from
the last point picked (see Figure 2.6). If the direction is to the left, the X coordi-
nate will be negative. Similarly, if the direction is down, the Y coordinate will be
negative. Use this system when you know the horizontal and vertical distances
from point 1 to point 2. To enter data using this system, use this form: @x,y.

Next point

ty
\ by

Last point picked
Last point picked
y distance

x distance

-y

FIGURE 2.6: The relative Cartesian coordinate system

Using Relative Polar Coordinates

This system requires a known distance and direction from one point to the next.
Calculating the distance is straightforward; it’s always positive and is the dis-
tance away from the first point that the second point will be placed. The direc-
tion requires a convention for determining an angle. AutoCAD defines right
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(toward three o’clock) as the default direction of the 0° angle. All other direc-
tions are determined from a counterclockwise rotation (see Figure 2.7). On your
screen, up is 90°, left is 180°, down is 270°, and a full circle is 360°. To let Auto-
CAD know that you’re entering an angle and not a relative Y coordinate, use the
less-than (<) symbol before the angle and after the distance. So, in the previous
example, to designate a point 8 units to the right image of the first point, you
would enter @8<0.

'“_." N O T E Remember, use the relative polar coordinates method to draw a

line from the first point when you know the distance and direction to its next
point. Enter data using this form: @distance<angle.

Next point

90°
7 \PZ
] o 0
Last point picked o
Last point &
picked o

/ Angle

] P1Y . -
180° P O ¢f—~—>

L L
LN N B B ” & B B B B B B B

270°

FIGURE 2.7: The relative polar coordinate system

Using the Direct Distance Method

You can also draw lines by placing the cursor at any angle relative to the last
point and entering a distance value at the command prompt. AutoCAD draws the
line from the last point toward or through the cursor location at the length speci-
fied. The direct distance method is often used when Ortho mode is turned on.

'% N O T E When in a drawing command, Ortho mode restricts the cursor to
horizontal or vertical movements. You can draw lines, for example, only at 0°,
90°, 180°, and 270°. You toggle on Ortho mode by clicking the Ortho button
at the bottom of the user interface or by pressing the F8 key.
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Drawing the Box

Now that you have the basics, the following exercises will take you through the
steps to draw the four lines that form the outline of the box using both relative
coordinate systems.

Using Relative Cartesian Coordinates
To begin drawing the box, use the same drawing:

1. If your drawing is already blank, jump to step 2. If you still have lines
on your drawing, start the Erase command, enter all, and then press
 again.

2. Start the Line command.

3. Atthe Specify First point: promptin the Command window,
enter 3,34. This is an absolute Cartesian coordinate and will be the
first point.

Enter @6,0.-.
Enter @0,5..
Enter @-6,0.-.

N oo u e

Look at the command prompt, which reads Specify next point
or [Close/Undo]:. Items enclosed in brackets are additional avail-
able options at that particular point of the command that you can
enter at the Command prompt. Only the capitalized letters are
required to execute the option.

8. Enter c. The letter ¢ stands for close. Entering this letter after draw-
ing two or more lines closes the shape by extending the next line seg-
ment from the last point specified to the first point (see Figure 2.8).
It also ends the Line command. Notice that in the Command window
the prompt is Command:. This signifies that AutoCAD is ready for a
new command.

35
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FIGURE 2.8: The first four lines of the box

Erasing Lines

To prepare to draw the box again, use the Erase command to erase the four lines
you just drew:

1. Start the Erase command. Notice how the cursor changes from the
crosshairs to a little square. This is called the pickbox. When you see
it on the screen, it’s a sign that AutoCAD is ready for you to select
objects on the screen. Also notice the Command window; it’s prompt-
ing you to select objects.

2. Place the pickbox on one of the lines; when it highlights, click. The
line changes to a dashed line.

3. Do the same with the rest of the lines.

4. Press . The objects are erased, and the Erase command ends.

® N O T E You've been introduced to two methods of selecting lines to be
erased: typing all! and using the pickbox to select them. Throughout the
book, you’ll be introduced to several other ways to select objects. The selec-
tion process is important in AutoCAD because you need to be able to quickly
and precisely select objects.
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Controlling How the Selection Tools
Are Displayed

When you move the cursor over an object, AutoCAD highlights the object. This is
called rollover highlighting. It tells you that clicking while the object is highlighted
selects that object. You have some choices as to how this highlighting appears:

1. Choose Tools > Options, and then click the Selection tab. Notice the
Selection Preview area in the middle of the left side (see the left
image of Figure 2.9). Here you can activate or deactivate the check
boxes to control whether rollover highlighting occurs when a com-
mand is running or when no command is running. If both check
boxes are checked, the feature works all the time.

[ T 21x
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I.iilr -
- Crmrmng 1elecmn coby
[5] \whan & commind & athive :_;:- —
1] Wik o command iz actve — I'_ — I
—_— b o] o | _we |
a

FIGURE 2.9: The Selection Preview area of the Selection tab in the Options dialog box (a),
and the Visual Effect Settings dialog box (b)

2. Click the Visual Effect Settings button below the check boxes to open
the Visual Effect Settings dialog box (see the right image of Figure 2.9).
You'll see two areas: Selection Preview Effect and Area Selection Effect.
The Selection Preview Effect area controls how the rollover highlight-
ing feature appears. Lines dash, lines thicken, and lines both dash and
thicken, depending on which radio button is selected.

3. Make any changes you want, and then click OK. Back in the Options
dialog box, click OK to return to your drawing.

Using Relative Polar Coordinates

Now draw the box again using the relative polar method by following these steps:
1. Start the Line command. (Click the Line button on the Draw toolbar.)
2. Enter 3,3 to start the box at the same point.
3. Enter @6<0..

37

Feel free to experi-
ment with these set-
tings until you find a
combination that
works for you.
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4. Enter @5<90..
5. Enter @6<180.-.

6. Enter c to close the box and end the Line command. Your box once
again resembles the box shown earlier in Figure 2.8.

You can see from this exercise that you can use either method to draw a simple
shape. When the shapes you’re drawing get more complex and the amount of
available information about the shapes varies from segment to segment, one of
the two relative coordinate systems will turn out to be more appropriate. As you
start drawing the floor plan of the cabin in Chapters 3 and 4, you’ll get more
practice using these systems.

Some additional tools make the process of drawing simple orthogonal lines
like these much easier. I'll introduce these tools in the following three chapters.

Using the Offset Command

The next task is to create the lines that represent the inside walls of the box.
Because they’re all equidistant from the lines you’ve already drawn, the Offsef
command is the appropriate command to use. You'll offset the existing lines 0.5
units to the inside.

The Offset command involves three steps:

1. Setting the offset distance
2. Selecting the object to offset
3. Indicating the offset direction

Here’s how it works:

I & 1. Be sure the prompt line in the Command window says Command:. If it

You can also start
the Offset command
by choosing

Modify > Offset
or by typing o.I.

doesn’t, press the Esc key until it does. Then click the Offset button
on the Modify toolbar. The prompt changes to Specify offset
distance or [Through/Erase/Layer] <1.0000>:. This is a con-
fusing prompt, but it will become clear soon. For now, let’s specify an
offset distance through the keyboard.

4
Q h W A RNIN G Asimportant as it is to keep an eye on the Command
window, some prompts might not make sense to you until you get used to them.

2. Enter 0.5 for a distance, which will offset the lines % unit. Now you
move to the second stage of the command. Note that the cursor
changes to a pickbox, and the prompt changes to Select object to
offset or [Exit/Undo] <Exit>:.
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3. Place the pickbox on one of the lines; when it highlights, click. The

selected line appears dashed to indicate that it is selected (see Fig-
ure 2.10), the cursor changes back to the crosshair cursor, and the
prompt changes to Specify point onside to offset or [Exit/
Multiple/Undo] <Exit>:.AutoCAD is telling you that to determine
the direction of the offset, you must specify a point on one side of the
line or the other. You make the choice by selecting anywhere in the
drawing area on the side of the line where you want the offset to occur.

]
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FIGURE 2.10: Thefirstline to be offset is selected.

. Click a point somewhere inside the box. The offset takes place, and
the new line is exactly 0.5 units to the inside of the chosen line (see
Figure 2.11). Notice that the pickbox returns. The Offset command is
still running, and you can offset more lines the same distance.

&

e

FIGURE 2.1 1: Thefirstline is offset.
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You can cancel a
command at any
time by pressing Esc.
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You have three more lines to offset.

5. Click another line; then click inside the box again. The second line is
offset.

6. Click a third line, click inside the box, click the fourth line, and then
click again inside the box (see Figure 2.12).

]

o .

FIGURE 2.12: Fourlines have been offset.

N O T E The offset distance stays set at the last distance you specify—
0.5, in this case—until you change it.

7. Press Jto end the Offset command.

This command is similar to the Line command in that it keeps running until
you stop it. With Offset, after the first offset, the prompts switch between SeTlect
object to offset or [Exit/Undo] <Exit>: and Specify point on side
to offset or [Exit/Multiple/Undo] <Exit>: until you press J or the
spacebar to end the command.

The inside lines are now drawn, but to complete the box you need to clean up
the intersecting corners. To handle this task efficiently, you'll use a tool called
the Fillet command.
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SPECIFYING DISTANCES FOR THE OFFSET COMMAND

The prompt you see in the Command window after starting the Offset com-
mand is as follows:

Specify offset distance or [Through/Erase/Layer] <1.0000>:
This prompt describes several options for setting the offset distance:

» Enter a distance using the keyboard.

» Select two points on the screen to establish the offset distance as the
distance between those two points.

» Press .1 to accept the offset distance that is displayed in the prompt
in the angle brackets.

» Enter t. to use the Through option. When you select this option,
you’re prompted to select the line to offset. You’re then prompted to
pick a point.The line will be offset to that point. When you pick the
next line to offset, you then pick a new point to locate the position of
the new line.The Through option allows each line to be offset a dif-
ferent distance.

» Enter e, and then enter y.J to tell AutoCAD to erase the original
line that was offset. (After doing this, however, AutoCAD continues
erasing offset lines until you reset by entering el n at the begin-
ning of the Offset command.)

» Enter 11 to use the Layer option. (I’ll discuss this option in Chapter 6.)

As you become accustomed to using Offset, you’ll find uses for each of
these options.

Using the Fillet Command

The Fillet command lets you round off a corner formed by two lines. You control
the radius of the curve, so if you set the curve’s radius to 0, the lines form a
sharp corner. In this way, you can clean up corners such as the ones formed by
the lines inside the box.
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You can also start the |
Fillet command by

choosing Modify >
Fillet or by typing f.I.

1. When the Command line just reads Command:, click the Fillet button

on the Modify toolbar. Notice how the Command window changes
after you've clicked the Fillet button.

|=,.—':

The default fillet radius should be 0.0000 units. Like the Offset dis-
tance, the fillet radius remains set at whatever length you specify
until you change it.

. If your Command window displays a radius of 0.0000, go on to step 3.

Otherwise, enter r.!, and then enter 0.! to change the radius to zero.

,r, T I P When the radius value is set to greater than 0, you can temporarily

When you move the
pickbox or the
crosshair cursor onto
a line, the line high-
lights. If you click
when the line high-
lights, AutoCAD
selects the line.

override this by holding down the Shift key while picking the two objects to
be filleted. They will be filleted with a radius of 0 while the value set in the
Fillet command remains unchanged.

3. Move the cursor—now a pickbox—to the box, and click two inter-

secting lines, as shown in Figure 2.13. The intersecting lines are both
trimmed to make a sharp corner (see Figure 2.14). The Fillet com-
mand automatically ends.

Pick these two lines near
= these places.

W
I—D}{

FIGURE 2.13: Picktwo lines to execute the Fillet command.
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FIGURE 2.14: The first cleaned-up corner

4. Press ! to restart the command, and this time enter m.! to activate
the Multiple option. Multiple repeats the Fillet command until
another option is initiated at the Command prompt or the command
is terminated with the Enter or Esc key or the spacebar.

5. Fillet the remaining lines for each corner until all the corners are s
cleaned up (see Figure 2.15).

Once a command has

ended, you can

,?’ T 1 P In most cases, you’ll get the same effect by pressing the spacebar as G5 L 1 TR
you get by pressing .I. The exception is when you’re entering data in a text either . or the

box in a dialog box or a palette; in those cases, pressing the spacebar makes eyl @yl Ll
a space clicking and choosing

Repeat from the con-
text menu.

]
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FIGURE 2.15: The box with all corners cleaned up
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N O T E If you make a mistake and pick the wrong part of a line or the
wrong line, press Esc to end the command, and then enter u... This will undo
the effect of the last command.

Used together like this, the Offset and Fillet commands are a powerful combi-
nation of tools to lay out walls on a floor plan drawing. Because these commands
are so important, you’ll now take a closer look at them to see how they work.
Both commands are on the Modify toolbar or drop-down menu, both have the
option to enter a numeric value or accept the current value (for offset distance
and fillet radius), and both hold that value as the default until you change it.
However, the Offset command keeps running until you stop it, and the Fillet
command stops after each use unless you invoke the Multiple option. These
commands are two of the most frequently used tools in AutoCAD. You'll learn
about more of their uses in later chapters.

The Fillet command has a sister command, the Chamfer command, that you
can use to bevel corners with straight lines. When the distances for the Chamfer
command are set to 0, you can use the command to clean up corners the same
way you use the Fillet command. Some users prefer to use Chamfer rather than
Fillet because they don’t bevel corners, but they might at times use Fillet to
round off corners. If you use Chamfer to clean up corners, Fillet can have any
radius and won’t have to constantly be overridden or reset to 0. You’ll develop
your own preference in time.

Completing the Box

The final step in completing the box (see Figure 2.1 earlier in this chapter) is to
make an opening in the bottom wall. From the diagram, you can see that the
opening is 2 units wide and set off from the right inside corner by 0.5 units. To
make this opening, you’ll use the Offset command twice, changing the offset dis-
tance for each offset, to create marks for the opening.

Offsetting Lines to Mark an Opening
Follow these steps to establish the precise position of the opening:

1. At the Command: prompt, start the Offset command. Notice the Com-
mand window. The default distance is now set at 0.5, the offset dis-
tance you previously set to offset the outside lines of the box to make
the inside lines. If the distance is different, enter .5... You want to use
this distance again. Press ! to accept this preset distance.
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2. Pick the inside vertical line on the right, and then pick a point to the
left image of this line. The line is offset to make a new line 0.5 units
to its left (see Figure 2.16).

8
o .

FIGURE 2.16: Offsetting the first line of the opening

3. Press . to end the Offset command, and then press it again to restart
the command. This will allow you to reset the offset distance.

4. Enter 2 as the new offset distance, and press .

5. Click the new line, and then pick a point to the left. Press ! to end
the Offset command (see Figure 2.17).

8
o .

FIGURE 2.17: Offsetting the second line of the opening

You now have two new lines indicating where the opening will be. You can use
these lines to form the opening using the Extend and Trim commands.

45
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[’, T 1 P The buttons you’ve been clicking in this chapter are also referred to
as icons and tools. When they’re in dialog boxes or on the status bar, they
have icons (little pictures) on them and look like buttons to click. When
they’re on the toolbars, they look like icons. But when you move the mouse
pointer onto one, it takes on the appearance of a button with an icon on it. I'll
use all three terms—button, icon, and tool—interchangeably in this book.

Extending Lines

You use the Extend command to lengthen (extend) lines to meet other lines or
geometric figures (called boundary edges). Executing the Extend command
might be a little tricky at first until you see how it works. Once you understand
it, however, it will become automatic. The command has two steps: first, you
pick the boundary edge or edges; second, you pick the lines you want to extend
to meet those boundary edges. After selecting the boundary edges, you must
press . before you begin selecting lines to extend.

| 1. To begin the Extend command, click the Extend button on the Modify
i toolbar. Notice the Command window.
You can also start the
Extend command by
choosing Modify >
Extend from the
drop-down menu or . .
by typing ex... The bottom line says Select objects or <select all>:, butin
this case, you need to observe the bottom two lines of text in order to

know that AutoCAD is prompting you to select boundary edges.

2. Pick the very bottom horizontal line (see Figure 2.18), and press .

8
o .

FIGURE 2.18: Selecting aline to be a boundary edge
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T I P TheSelect Objects: prompt would be more useful if it said,
“Select objects and press Enter when finished selecting objects.” But it
doesn’t. You have to train yourself to press .1 when you finish selecting
objects in order to get out of selection mode and move on to the next step in
the command.

3. Pick the two new vertical lines created by the Offset command. Be sure
to place the pickbox somewhere on the lower halves of these lines, or
AutoCAD will ignore your picks. The lines are extended to the bound-
ary edge line. Press . to end the Extend command (see Figure 2.19).

[

= -

FIGURE 2.19: Thelines are extended to the boundary edge.

Trimming Lines

The final step is to trim away the horizontal lines to complete the opening and
the unneeded portions of the two most recent vertical lines that you offset. To do
this, you use the Trim command. As with the Extend command, this requires
two steps. The first is to select reference lines—in this case they’re called cutting
edges because they determine the edge or edges to which a line is trimmed. The
second step is to pick the lines that are to be trimmed.

1. Click the Trim button on the Modify toolbar to start the Trim com-
- mand. Notice the Command window. Similar to the Extend command,
the bottom line prompts you to select objects or select everything in
the drawing, but the second line up tells you to select cutting edges.

47

You can also start the
Trim command by
choosing Modify >
Trim from the Modify
drop-down menu or
by typing tr.1.
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2. Pick the two vertical offset lines that were just extended as your cut-
ting edges, and then press ! (see Figure 2.20).

Cutting edges

(= L

FIGURE 2.20: Linesselected to be cutting edges

| 3. Pick the two horizontal lines across the opening somewhere between
the cutting-edge lines (see Figure 2.21).
Note that in these
trimming procedures,
the endpoints of the

cutting edge lines, as
well as the lines
themselves, are used
as cutting edges.

Lines to be trimmed

(= £ )

FIGURE 2.21: Lines selected to be trimmed

This trims away the opening (see Figure 2.22).



Completing the Box
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FIGURE 2.22: Lines are trimmed to make the opening.

N O T E If you trim the wrong line or wrong part of a line, you can click
the Undo button on the Standard toolbar. This undoes the last trim without
canceling the Trim command, and you can try again.

Now let’s remove the extra part of the trimming guidelines:

1. Press . twice—once to end the Trim command and again to restart it.
This will let you pick new cutting edges for another trim operation.

2. Pick the two upper horizontal lines next to the opening as your cut-
ting edges, shown in Figure 2.23, and press .

Cutting edges

(= = N

FIGURE 2.23: Lines picked to be cutting edges
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3. Pick the two vertical lines that extend above the new opening. Be
sure to pick them above the opening (see Figure 2.24). The lines are
trimmed away, and the opening is complete. Press J to end the Trim
command (see Figure 2.25).

Lines to be trimmed

FIGURE 2.24: Lines picked to be trimmed

1
(= L

FIGURE 2.25: The completed trim

Congratulations! You've just completed the first drawing project in this book
using all the tools covered in this chapter. These skills will be useful as you learn
how to work on drawings for actual projects.



If You Would Like More Practice...

A valuable exercise at this time would be to draw this box two or three more
times, until you can do it without the instructions. This will be a confidence
builder and will get you ready to take on the new information in the next chap-
ter, where you’ll set up a drawing for a building.

The box you drew was 6 units by 5 units, but how big was it? You really don’t
know at this time, because the units could represent any actual distance: inches,
feet, meters, miles, and so on. Also, the box was positioned conveniently on the
screen so you didn’t have any problem viewing it. What if you were drawing a
building that was 200 feet long and 60 feet wide or a portion of a microchip cir-
cuit that was only a few thousandths of an inch long? In the next chapter, you'll
learn how to set up a drawing for a project of a specific size.

You can exit AutoCAD now without saving this drawing. To do so, choose
File > Exit. When the dialog box asks whether you want to save changes, click
No. Or, you can leave AutoCAD open and go to the following practice section or
the next chapter.

If You Would Like More Practice...

Draw the object shown in Figure 2.26.
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FIGURE 2.26: Practice drawing
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You can use the same tools and strategy used to draw the box. Choose File >
New to start a new drawing, and then use the acad.dwt template file. Here’s a
summary of the steps to follow:

1. Ignore the three openings at first.

2. Draw the outside edge of the shape using one of the relative coordi-
nate systems. To make sure the box fits on your screen, start the out-
line of the box in the lower-left corner at the absolute coordinate
of 1,0.5.

3. Offset the outside lines to create the inside wall.

4. Fillet the corners to clean them up. (Lines that aren’t touching can
be filleted just like lines that intersect.)

5. Use the Offset, Extend, and Trim commands to create the three
openings.

Don’t worry about trying to put in the dimensions, centerline, or hatch lines.
You’ll learn how to create those objects later in the book.

Are You Experienced?

Now you can...

¥l understand the basics of coordinates

¥l discern between absolute and the two relative coordinate
systems used by AutoCAD

¥l use the Line, Erase, Offset, Fillet, Extend, and Trim commands
to create a drawing



" CHAPTER 3

Setting Up
a Drawing

Setting up drawing units
Using AutoCAD’s grid
Zooming in and out of a drawing

Naming and saving a file



54

Chapter 3 o Setting Up a Drawing

n Chapter 2, you explored the default drawing area that is set up when you

open a new drawing. It’s probably 9 units high by 12 to 16 units wide, depend-

ing on the size of your monitor. You drew a box within this area. If you drew

the additional diagram offered as a supplemental exercise, the drawing area
was set up the same way.

For most of the rest of this book, you’ll be developing drawings for a cabin with
outside wall dimensions of 25' x 16, but the tools you use and the skills you learn
will enable you to draw objects of any size. In this chapter, you’ll learn how to set
up the drawing area to lay out the floor plan for a building of a specific size. You'll
change the decimal units with which you have been drawing until now to feet and
inches, and you'll transform the drawing area so it can represent an area large
enough to display the floor plan of the cabin you’ll be drawing.

I'll introduce you to some new tools that will help you visualize the area your
screen represents and allow you to draw lines to a specified incremental dis-
tance, such as to the nearest foot. Finally, you’ll save this drawing to a special
folder on your hard disk. At the end of the chapter is a general summary of the
various kinds of units that AutoCAD supports.

Setting Up the Drawing Units

When you draw lines of a precise length in AutoCAD, you use one of five kinds of
linear units. Angular units can also be any of five types. You can select the type of
units to use, or you can accept the default decimal units that you used in the
previous chapter.

When you start a new drawing, AutoCAD displays a blank drawing called
Drawingn.dwg with the linear and angular units set to decimal numbers. The
units and other basic setup parameters applied to this new drawing are based on
a prototype drawing with default settings—including those for the units. This
chapter covers some of the tools for changing the basic parameters of a new
drawing so you can tailor it to the cabin project or for your own project. Begin
by setting up new units:

1. With AutoCAD running, close all drawings, and then click the New
button (on the Standard toolbar) to start a new drawing. In the Select
Template dialog box, click the arrow to the right of the Open button,
and select Open with No Template — Imperial (see Figure 3.1).

To get started with the steps in this chapter, check to be sure that, for
now, all the status bar buttons except Model are clicked to the off
position—that is, they appear unpushed. When we get to Chapter 10,
you'll see how to use templates to set up drawings.
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FIGURE 3.1: The SelectTemplate dialog box

2. Choose Format > Units to open the Drawing Units dialog box (see
Figure 3.2). In the Length area, Decimal is currently selected. Simi-
larly, in the Angle area, Decimal Degrees is the default.

You can also open
the Drawing Units
dialog box by

. . . s typing un...
N O T E You might notice that several items listed in the menus are fol-

lowed by an ellipsis (...). The ellipsis indicates that the option opens a dialog
box, rather than executing a command. The same convention applies to but-
tons with ellipses included on their labels.

FIGURE 3.2: The Drawing Units dialog box
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3. In the Length area, click the arrow in the Type drop-down list, and
select Architectural. These units are feet and inches, which you'll use
for the cabin project.

Notice the two Precision drop-down lists at the bottom of the Length
and Angle areas. When you changed the linear units specification
from the Decimal setting to the Architectural setting, the number in
the Precision drop-down list on the left changed from 0.0000 to
0'-0 1/16". At this level of precision, linear distances are displayed
to the nearest 1/16".

4. Select some of the other Length unit types from the list, and notice
the way the units appear in the Sample Output area at the bottom
of the dialog box. Then select Architectural again.

® N O T E Drop-down lists are lists of choices with only the selected choice
displayed. When you click the arrow, the list opens. When you make another
selection, the list closes, and your choice is displayed. When an item on the
list is selected and is the focus of the program, indicated by a blue highlight,
you can change the available options using the scroll wheel on a mouse or the
up and down arrows on the keyboard. You can choose only one item at a time
from the list.

5. Click the arrow in the Precision drop-down list in the Length area to
display the choices of precision for architectural units (see Figure 3.3).
This setting controls the degree of precision to which AutoCAD dis-
plays a linear distance. If it’s set to 0'-0 1/16", any line that is drawn
more precisely—such as a line 6'-3%" long, when queried, displays a
length value to the nearest /4" or, in the example, as 6'-3%". But the
line is still 6'-3%:" long.

If you change the precision setting to 0'-0 1/32" and then use the Dis-
tance command (explained in Chapter 7) to measure the line, you'll
see that its length is 6'-37%".

6. Click 0'-0 1/16" to maintain the precision for display of linear units
at ",
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FIGURE 3.3: The Precision drop-down list for architectural units

If you open the Type drop-down list in the Angle area, you see a choice
between Decimal Degrees and Deg/Min/Sec, among others. Most AutoCAD users
find the decimal angular units the most practical, but the default precision set-
ting is to the nearest degree. This might not be accurate enough, so you should
change it to the nearest hundredth of a degree:

1. Click the arrow in the Precision drop-down list in the Angle area.

2. Click 0.00. The Drawing Units dialog box will now indicate that, in
your drawing, you plan to use architectural length units with a pre-
cision of %" and decimal angular units with a precision of 0.00 (see
Figure 3.4). This doesn’t restrict the precision at which you draw,
just the values that AutoCAD reports.

FIGURE 3.4: The Drawing Units dialog box after changes
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Clicking the Direction button at the bottom of the Drawing Units dialog
box opens the Direction Control dialog box, which has settings to con-
trol the direction of 0 degrees. By default, 0 degrees is to the right (east),
and positive angular displacement goes in counterclockwise direction.
(See Figure 2.7 in Chapter 2 for an explanation.) These are the standard
settings for most uses of CAD. You don’t need to change them from the
defaults. If you want to take a look, open the Direction Control dialog
box, note the choices, and then click OK. You won’t have occasion in the
course of this book to change any of those settings.

’\f' N O T E You'll have a chance to work with surveyor’s angular units later

in the book, in Chapter 12, when you develop a site plan for the cabin.

3. Click OK in the Drawing Units dialog box to accept the changes and
close the dialog box. Notice the coordinate readout in the lower-left
corner of the screen: it now displays in feet and inches.

This tour of the Drawing Units dialog box has introduced you to the choices
you have for the types of units and the degree of precision for linear and angular
measurement. The next step in setting up a drawing is to determine its size.

’\f' N O T E If you accidentally click when the cursor is on a blank part of the

drawing area, AutoCAD starts a rectangular window. I'll talk about these win-
dows soon, but for now, just press the Esc key to close the window.

Setting Up the Drawing Size

As you discovered earlier, the default drawing area on the screen for a new draw-
ing is 12 to 16 units wide and 9 units high. After changing the units to architec-
tural, the same drawing area is now 12 to 16 inches wide and 9 inches high. You
can check this by moving the crosshair cursor around on the drawing area and
looking at the coordinate readout, as you did in the previous chapter.

,7’ T 1 P When you change decimal units to architectural units, 1 decimal unit
translates to 1 inch. Some industries, such as civil engineering, often use deci-
mal units to represent feet instead of inches. If the units in their drawings are
switched to architectural units, a distance that was a foot now measures as an
inch. To correct this, you must scale the entire drawing up by a factor of 12.
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As you know, the drawing area is defined as the part of the screen in which
you draw. You can make the distance across the drawing area larger or smaller
through a process known as zooming in or zooming out. To see how this works,
you'll learn about a tool called the grid that helps you draw and visualize the size
of your drawing.

Using the Grid

The AutoCAD grid is a pattern of regularly spaced dots used as an aid to drawing.
You can set the grid to be visible or invisible. The area covered by the grid depends
on the Drawing Limits setting. To learn how to manipulate the grid size, you'll
make the grid visible, use the Zoom In and Zoom Out commands to vary the view
of the grid, and then change the area over which the grid extends by resetting the
drawing limits. Before doing this, however, let’s turn off the UCS icon that cur-
rently sits in the lower-left corner of the drawing area. You'll display it again and
learn how to use it in Chapter 10.

1. At the Command: prompt, enter ucsicon.!, and then type off.!. The
icon disappears.

2. At the Command: prompt, move the crosshair cursor to the status bar
at the bottom of the screen, and click the Grid button. The button
appears to have been pushed down, and dots appear on most of the
drawing area (see Figure 3.5). These dots are the grid. They are preset
by default to be 4" apart, and they extend from the 0,0 point (the ori-
gin) out to the right and up to the coordinate point 1'-0",0'-9".

FIGURE 3.5: The AutoCAD grid
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You can also control
the visibility of the
UCS icon by choosing
View > Display >
UCS Icon > On. If
On has a checkmark,
clicking it turns off
the UCS icon. If it
doesn’t, clicking turns
the icon back on.
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3. Right-click the Grid button and then choose Settings from the con-
text menu that appears to open the Drafting Settings dialog box.

@ T I P Right-clicking any of the buttons on the status bar (except Ducs,
Lwt, Ortho, or Model) and choosing Settings opens the Drafting Settings dia-
log box to the tab with the parameters that relate to the specific button. You
can also open the Drafting Settings dialog box by typing ds.! or by choosing
Tools > Drafting Settings from the menu bar.

W/ OTE/ A,

4. The Snap and Grid tab should be active (see Figure 3.6). If it’s not,
click the tab. In the Grid Behavior area, be sure Adaptive Grid and
Display Grid Beyond Limits are checked. Then click OK. The grid
now covers the area only from 0',0" to 1',9", the area defined by the
limits of the drawing. (I'll discuss limits in the next section.) The
Adaptive Grid options causes AutoCAD to proportionately reduce the
number of the grid’s columns and rows whenever the zoom factor
would cause the grid to become too dense to be effective.

FIGURE 3.6: The Snap and Grid tab of the Drafting Settings dialog box
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Notice that rows of grid dots run right along the left edge, top, and
bottom of the drawing area, but the dots don’t extend all the way to
the right side. The grid dot at the 0'0", 0'0" point is positioned exactly
at the lower-left corner of the screen, and the grid dot at 1'-0",0'-9" is
on the top edge, not too far from the upper-right corner.

. For a better view of the entire grid, use the Zoom Out command.
Choose View > Zoom > Out or choose Zoom Out from the Zoom
fly-out menu on the Standard toolbar. The view changes, and there
are fewer grid dots (see Figure 3.7). You might need to perform the
zoom twice to see the effect. Move the crosshair cursor to the lower-
left corner of the grid, and then move it to the upper-right corner.
Notice the coordinate readout in the lower left of your screen. These
two points should read as approximately 0'-0",0'-0" and 0'-10",0'-7%",
respectively.

FIGURE 3.7: The grid after zooming out

. On the status bar, next to the Grid button, click the Snap button;
then, move the cursor back onto the grid, and look at the coordinate
readout again. The cursor stops at each grid point, even those that
are no longer displayed because of the zoom factor, and the readout is
to the nearest half inch. Now, when you place the crosshair cursor on
the lower-left corner of the grid, the readout is exactly 0'-0",0'-0", and
it’s 0'-10",0'-7%4" for the upper-right corner. The Snap tool locks the
cursor onto the grid dots; even when the cursor isn’t on the grid but
somewhere outside it on the drawing area, the cursor maintains the
grid spacing and jumps from one location to another.
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7. Use the Zoom Out command a few more times.

8. Choose View > Zoom > In or use the scroll wheel on your mouse
enough times to bring the view of the grid back to the way it was in
Figure 3.5. You aren’t changing the size of the grid, just the view of it.
It’s like switching from a regular lens to a telephoto lens on a camera.

The grid is more a guide than an actual boundary of your drawing. You can
change a setting to force lines to be drawn only in the area covered by the grid,
but this isn’t ordinarily done. For most purposes, you can draw anywhere on the
screen. The grid merely serves as a tool for visualizing how your drawing will be
laid out.

Because it serves as a layout tool for this project, you need to increase the area
covered by the grid from its present size of 1' x 9" to 60' x 40'. Because the Draw-
ing Limits setting controls the size of the grid, you need to change it.

Setting Up Drawing Limits

The Drawing Limits setting records the coordinates of the lower-left and upper-
right corners of the grid. The coordinates for the lower-left corner are 0,0 by
default and are usually left at that setting. You need to change the coordinates
only for the upper-right corner:

1. Be sure the Command window displays the Command: prompt; then
choose Format > Drawing Limits, or enter limits.!. Notice how the
Command window has changed.

CEmaN Limits
e3et AModel space limifs:

pecify lower left corner Or [ON/OFF)] «<0"-0".0'-0"»:

The bottom command line tells you that the first step is to decide
whether to change the default X and Y coordinates for the lower-left
limits, both of which are currently set at 0',0". You don’t need to
change these.

2. Press Jto accept the 0'0", 0'0" coordinates for this corner. The bot-
tom command line changes and now displays the coordinates for the
upper-right corner of the limits. This is the setting you want to
change.

3. Enter 60',40'. Be sure to include the foot sign (').
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N O T E AutoCAD requires that, when using architectural units, you
always indicate that a distance is measured in feet by using the foot sign (‘).
You don’t have to use the inch sign (") to indicate inches.

The grid now appears to extend to the top-right edge of the drawing
area (see Figure 3.8), but it actually extends far past the edges. It was
1 foot wide, and now it’s 60 times that, but the drawing area shows
only the first foot or so.

FIGURE 3.8: The same view with the grid extended to 60' x 40'

4. To bring the whole grid onto the screen, use the Zoom command
again, but this time use the All option: choose View > Zoom > All, or
enter z. a-. The grid fills the screen, but there are fewer dots. The
All option zooms the view to display all the objects in the drawing or,
in a blank drawing, zooms to the limits.

5. Move the cursor from one dot to another, and watch the coordinate
readout. The coordinates are still displayed to the nearest half inch,
but the dots are much more than half an inch apart.

By default, when you zoom in or out, AutoCAD adjusts the grid spacing to keep
the dots from getting too close together or too far apart. In this case, remember
that you found the grid spacing to be 4" by default. If the drawing area is giving
you a view of a 60' x 40" grid with dots at 4", the grid is 1,440 dots wide and 960
dots high. If the whole grid were to be shown on the screen, the dots would be so
close together that they would be about only 1 pixel in size and would solidly fill
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the drawing area. So, AutoCAD adjusts the spacing of the dots to keep the grid
readable. You need to change that spacing.

For the drawing task ahead, it will be more useful to have the spacing set dif-
ferently. Remember how you turned on Snap and the cursor stopped at each dot?
If you set the dot spacing to 12", you can use Grid and Snap modes to help you
draw the outline of the cabin, because the dimensions of the outside wall line are
in whole feet: 25' x 16'. Here’s how:

1. Right-click the Grid button on the status bar, and choose Settings
from the context menu that opens. The Drafting Settings dialog box
opens, and the Snap and Grid tab is active. The settings in both the
Grid and Snap areas include X Spacing and Y Spacing settings. Notice
that they’re all set for a spacing of /4".

2. Inthe Grid area, click in the Grid X Spacing text box, and change 1/2"
to 4'. Then, click the Grid Y Spacing text box. It automatically changes
to match the Grid X Spacing text box. If you want different Grid X
and Grid Y Spacing values, you must uncheck the Equal X and Y
Spacing option in the Snap Spacing area.

3. In the Snap section, change the Snap X Spacing setting to 12. The
inch sign isn’t required. Then, click the Snap Y Spacing setting. It
automatically changes to match the Snap X Spacing setting and
changes both text boxes to display 1' instead of 12" (see Figure 3.9).

FIGURE 3.9: New settings on the Snap and Grid tab of the Drafting Set-
tings dialog box




Setting Up the Drawing Size

. In the Snap Type area, be sure Grid Snap and Rectangular Snap are
selected.

. In the Grid Behavior area, only Adaptive Grid should be checked.
With the grid set this way, AutoCAD will adjust the number of dots
displayed as you zoom in and out but won’t add dots between the low-
est grid spacing.

. The Snap On and Grid On check boxes at the top of the dialog box
should be selected. If they aren’t, click them.

. Click OK. The new 4' grid is now visible (see Figure 3.10). Move the
cursor around on the grid—be sure Snap is on. (Check the Snap but-
ton on the status bar; it’s pressed when Snap is on.) Notice the coor-
dinate readout. It’s displaying coordinates to the nearest foot to
conform to the new 12" snap spacing. The cursor stops at three snap
points between each grid dot.

FIGURE 3.10: The new 60' x 40' grid with 4' dot spacing

. Move the crosshair cursor to the upper-right corner of the grid, and
check the coordinate readout. It should display 60'-0", 40'-0", 0'-0".
(In LT, you won’t have the third coordinate.)
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Drawing with Grid and Snap

Your drawing area now has the proper settings and is zoomed to a convenient
magnification. You're ready to draw the first lines of the cabin:

1. When the Command window displays the Command: prompt, start the
Line command. (Click the Line button on the Draw toolbar, or enter
1) Enter 8',8'1 (see Figure 3.11).

FIGURE 3.11: Onepoint picked on the grid

2. On the status bar, click Dyn to activate dynamic display, and then
hold the crosshair cursor above and to the right of the point you just
picked. AutoCAD shows dashed linear and angular dimensions that
dynamically display the length and angle of the first line segment as
the cursor moves, and a tooltip displays the current prompt for the
Line command.

Length —ES R Prompt

S —Angle

3. Don’t click yet. Hold the crosshair cursor directly out to the right of
the first point picked, and note how the linear dimension displays a
distance in whole feet. The angular dimension should have an angle
of 0.00°.
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4. Continue moving the crosshair cursor left or right until the dashed
linear dimension displays 25'. At this point, click the left mouse but-
ton to draw the first line of the cabin wall (see Figure 3.12).

G

FIGURE 3.12: Drawing the first line of the cabin wall

5. Move the crosshair cursor directly above the last point picked to a
position such that the dashed linear dimension displays 16' and the
dashed angular dimension displays 90.00°, and pick that point.

6. Move the crosshair cursor directly left of the last point picked until
the dashed linear dimension displays 25' and the dashed angular
dimension displays 180.00°, and pick that point (see Figure 3.13).

FIGURE 3.13: Drawing the second and third wall lines
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7. Finally, enter ¢ to close the box. This tells AutoCAD to draw a line
from the last point picked to the first point picked and, in effect,
closes the box. AutoCAD then automatically ends the Line command
(see Figure 3.14).
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FIGURE 3.14: The completed outside wall lines

This method for laying out building lines by using Snap and Grid and the
dynamic display is useful if the dimensions all conform to a convenient rounded-
off number, such as the nearest six inches or, as in this case, the nearest foot.
The key advantage to this method over just typing the relative coordinates—as
you did with the box in Chapter 2—is that you avoid having to enter the num-
bers. You should, however, assess whether the layout you need to draw has char-
acteristics that lend themselves to using Grid, Snap, and the dynamic display or
whether typing the relative coordinates would be more efficient. As you get more
comfortable with AutoCAD, you’ll see that this sort of question comes up often:
which way is the most efficient? This happy dilemma is inevitable in an applica-
tion with enough tools to give you many strategic choices. In Chapters 4 and 5,
you'll learn other techniques for drawing rectangles.



Taking a Closer Look at Dynamic Display

Taking a Closer Look at Dynamic Display

The kind of information shown in dynamic display is similar to that shown in
the Command window and the intent of this feature is to keep your eyes on the
screen as much as possible. Like the information on the Command line, it
depends on what you’re doing at the time and on several settings that you access
by right-clicking the Dyn button on the status bar and selecting Settings from
the shortcut menu. This opens the Drafting Settings dialog box with the
Dynamic Input tab activated (see Figure 3.15).
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FIGURE 3.15: The Dynamic Input tab of the Drafting Settings dialog box

This tab has three check boxes, two at the top and one near the middle on the
right, and three buttons to open three Settings dialog boxes. To make the dynamic
input conform to what is shown in the book, do the following:

1. Be sure all three check boxes are selected.

2. In the Pointer Input area, click the Settings button to open the Pointer
Input Settings dialog box (see Figure 3.16). In the Format area, the
Polar Format and Relative Coordinates radio buttons should be
selected. Click OK.
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FIGURE 3.16: The Pointer Input Settings dialog box

3. In the Dimension Input area, click the Settings button to open the
Dimension Input Settings dialog box (see Figure 3.17).

FIGURE 3.17: The Dimension Input Settings dialog box

4. Be sure the Show 2 Dimension Input Fields at a Time radio button is
selected, and then click OK.

5. Below the Dynamic Prompts area of the Drafting Settings dialog
box, click the Drafting Tooltip Appearance button to open the
Tooltip Appearance dialog box (see Figure 3.18). In the Apply To
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area at the bottom of the box, be sure the Use Settings Only for
Dynamic Input Tooltips radio button is selected. Vary the Colors,
Size, and Transparency settings according to your preference. (I
used a setting of 1 for Size and 0% for Transparency. Don’t worry
about Layout Color for now; you'll come back to it in Chapter 13
when you work with layouts.) The model color you choose depends
on whether your drawing area has a light or dark background.
Experiment. When you're finished, click OK.

FIGURE 3.18: TheTooltip Appearance dialog box

6. Click OK again to close the Drafting Settings dialog box.

If you decide to disable dynamic display, you can easily do so by clicking the
Dyn button in the status bar so that it’s in unpushed mode. After this chapter,
I'll direct you to turn off Snap and Grid because you won’t use them for the
rest of the book. I'll also direct you to turn off dynamic display, because it’s
generally off in the book illustrations. However, you’ll turn it back on when
you're doing an action in which the feature might be useful. If you prefer to
keep it on, feel free to do so.
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Saving Your Work

As with all Windows-compliant applications, when you save a file for the first
time by choosing File > Save, you can designate a name for the file and a folder
in which to store it. I recommend you create a special folder, called something
like Training Data, for storing the files you’ll generate as you work your way
through this book. This will keep them separate from project work already on
your computer, and you’ll always know where to save or find a training drawing.
To save your drawing, follow these steps:

File > Save. Because you haven’t named this file yet, the Save Draw-
ing As dialog box opens, as shown in Figure 3.19.

| ﬁ | 1. In AutoCAD, click the Save button on the Standard toolbar, or choose

FIGURE 3.19: The Save Drawing As dialog box

The Save button in the Standard toolbar, the Save menu item, and
the Ctrl+S key combination actually invoke the QSave (Quick Save)
command in AutoCAD. This is evident when you place your cursor
over the Save button or menu item and then look at the far left side
of the status bar. This area displays the command information regard-
ing the tool the cursor is hovering over (see Figure 3.20).
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FIGURE 3.20: The status bar reflecting the command associated with the
menu item unter the cursor

QSave asks only for a filename when the drawing has not yet been
saved for the first time, after which it simply overwrites the existing
file with no prompting. Entering the Save command at the command
line (save) always opens the Save Drawing As dialog where you can
modify the filename and path.

@ N O T E The actual folders and files might be different on your computer.

2. In the Save In drop-down list, designate the drive and folder where
you want to save the drawing. If you're saving it on the hard drive or
server, navigate to the folder in which you want to place the new
Training Data folder.
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== 3. Click the Create New Folder button near the top-right corner of the

| dialog box. The folder appears in the list of folders and is highlighted.
It’s called New Folder, and a cursor flashes just to the right of the
highlighting rectangle.

4. Enter Training Data (or whatever name you want to give the new
folder).

5. Double-click the new folder to open it.

6. In the File Name box, change the name to Cabin03. You're not
required to enter the . dwg extension.

’% N O T E From now on when you’re directed to save the drawing, save it
as Cabinx, with x indicating the number of the chapter. This way, you’ll know
where in the book to look for review, if necessary. Name multiple saves within
a chapter Cabinxa, Cabinxb, and so on. To save the current drawing under a
different name, used the Save As command (File > Save As or saveas.!).

7. Click Save. Notice that the AutoCAD title bar displays the new name
of the file along with its path. It’s now safe to exit AutoCAD.

8. If you want to shut down AutoCAD at this time, choose File > Exit.
Otherwise, keep your drawing open, and read on.

The tools covered in this chapter are your key to starting a new drawing from
scratch and getting it ready for a specific project.

Summarizing AutoCAD’s Units

The following is a brief description of each of the linear and angular unit types
that AutoCAD offers and how you use them. The example distance is 2'-6%". The
example angle is 126°35'10".

Using Linear Units
The linear unit types that AutoCAD uses are as follows:

Architectural This unit type uses feet and inches with fractions. You must use
the foot sign ('): for example, 2'-6%". For this distance, enter 2'6-1/2 or 2'6.5. For
the most part, these are the units you’ll use in this book.
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Decimal This unit type uses decimal units that can represent any linear unit
of measurement. You don’t use the foot sign, the inch sign, or fractions. For
example, if each decimal unit equals 1 inch, then to specify a line to be 2'-6}4"
long, you must convert feet to inches and enter a length of 30.5. But if each
decimal unit equals 1 foot, you must convert the inches to the decimal equiva-
lent of a foot and enter 2.5417.

Engineering This unit is equivalent to architectural units except that inches
are displayed as decimals rather than fractions. For a distance of 2'-6%", enter
2'6.5 or 2.5417'. In either method, the resulting distance is displayed as 2'-6.5".

Fractional These units are just like architectural units except there is no use of
feet. Everything is expressed in inches and fractions. If you enter 30-1/2 or 30.5,
the resulting distance displays as 30%.

Scientific This unit system is similar to the decimal unit system except for the
way in which distances are displayed. If you enter 3.05E+01, that is what is dis-
played. The notation always uses an expression that indicates a number from 1
to 10 that is to be multiplied by a power of 10. In this case, the power is 1, so the
notation means 3.05 x 10, or 30.5 in decimal units.

Using Angular Units
The angular unit types that AutoCAD uses are as follows:

Decimal This type uses 360° in a circle in decimal form, with no minutes and
no seconds. All angles are expressed as decimal degrees. For example, you enter
an angle of 126°35'10" as 126.586 or 126d35'10", and it displays as 126.5861.
AutoCAD uses a d instead of the traditional degree symbol (°).

Deg/Min/Sec This is the traditional system for measuring angles. In Auto-
CAD’s notation, degrees are indicated by the lowercase d, the minutes use the
traditional ', and the seconds use the traditional ". The system is clumsy. Most
users now use decimal angles instead of this system and choose their preference
for precision.

Grads This unit is based on a circle being divided into 400 grads, so 90° equals
100 grads. One degree equals 1.11 grads, and 1 grad equals 0.90 degrees. Auto-
CAD uses g as the symbol for grads.

Radians The radian is the angle from the center of a circle made by the radius
of the circle being laid along the circumference of the circle. One radian equals
57.3 degrees, and 360 degrees equals 6.28 radians, or 2r radians. AutoCAD uses
as the symbol for radians.
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Surveyor These units use bearings from the north and south directions toward
the east or west direction and are expressed in degrees, minutes, and seconds.
They’re discussed in Chapter 12. In this example, 126° 35'10" translates to N
36d35'10" W in bearings, or Surveyor’s units.

The next chapter will focus on adding to the drawing, modifying commands
you learned as part of Chapter 2, and creating strategies for solving problems
that can occur when developing a floor plan.

Are You Experienced?

Now you can...

¥ set up linear and angular units for a new drawing

¥ make the grid visible and modify its coverage

¥ use the Zoom In and Zoom Out commands

¥ activate Snap mode and change the Snap and Grid spacings

¥ use the Zoom All function to fit the grid on the drawing area
¥ draw lines using Grid, Snap, and the dynamic display feature
¥ create a new folder on your hard drive from within AutoCAD

¥ name and save your file



APTER 4

Gaining Drawing
Strategies: Part 1

Making interior walls

Zooming in on an area using various zoom tools
Making doors and swings

Using object snaps

Using the Copy and Mirror commands
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ssuming that you have worked your way through the first three chapters,

you have now successfully drawn a box (Chapter 2) as well as the outer

wall lines of a cabin (Chapter 3). From here on, you’ll develop a floor plan

for the cabin and, in Chapter 8, elevations (views of the front, back, and
sides of the building that show how the building will look if you’re facing it). The
focus in this chapter is on gaining a feel for the strategy of drawing in AutoCAD
and on how to solve drawing problems that come up in the course of laying out a
floor plan. As you work your way through this chapter, your activities will include
making walls, cutting doorway openings, and drawing doors (see Figure 4.1). In
Chapter 5, you'll add steps and a balcony and place fixtures and appliances in the
bathroom and kitchen.

BacK Door.
BATU- 1 KITeleN
RooM |
. SLIDING
L GLASS
BLDROOM Dooe
LIVING Roov A
FRONT Door.

FIGURE 4.1: The basic floor plan of the cabin

Each exercise in this chapter presents opportunities to practice using com-
mands you already know from earlier chapters and to learn a few new ones. The
most important goal is to begin to use strategic thinking as you develop methods
for creating new elements of the floor plan.

,” T I P Because you’ll be doing quite a bit of drawing in this chapter and
the next one, this is a good opportunity to activate the dynamic display fea-
ture introduced in Chapter 3. Turn it off and on as you work through the exer-
cises, and notice how the information displayed in the drawing area changes
as you move from one command to another. The feature is designed to help
you avoid having to continually glance down at the Command window as you
work through the steps of a command. Sometimes, however, the information
you need appears only in the Command window, so you still have to glance
down at it. By the time you finish Chapter 5, you’ll know whether you want
the feature to be active. | won’t illustrate it in the figures unless it becomes
important to do so.
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Laying Out the Walls

For most floor plans, the walls come first. The first lesson in this chapter is to
understand that you won’t be putting many new lines in the drawing, at least not
as many as you might expect. You'll create most new objects in this chapter from
items already in your drawing. In fact, you’ll draw no new lines to make walls.
You'll generate all the new walls from the four exterior wall lines you drew in the
previous chapter.

You’ll need to create an inside wall line for the exterior walls (because the wall
has thickness) and then make the three new interior walls (see Figure 4.2). The
thickness will be 4" for interior walls and 6" for exterior walls, because exterior
walls are studier and load bearing and have an additional layer or two of weather
protection, such as siding or stucco. Finally, you’ll need to cut five openings in
these walls (interior and exterior) for the doorways.

250 K

Most of the com-
I o 1| mands used for this
D exercise were pre-
@ sented in Chapters 2
and 3. If you need a
L= = 5 refresher, glance back
at those chapters.

9-

- o

FIGURE 4.2: The wall dimensions

Creating a Polyline

Using the tools you've already learned, you would first offset the existing four
wall lines to the inside to make the inside wall lines for the exterior walls. You
would then fillet them to clean up their corners, just like you did for the box in
Chapter 2. But in this chapter I'll introduce you to the polyline object. Although
a line is a single, straight object with no measurable width, polylines are
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composed of several straight or curved segments that can also maintain a user-
defined width. When a polyline is offset, all segments are offset equally and the
corners are left sharp, without the need to use the Fillet command to clean them
up. You can disassemble any polyline into its component lines and arcs using the
Explode command. Using the Pedit command, you can convert several lines and
arcs into a single polyline as long as the endpoints of the various segments actu-
ally touch one another. Follow these steps:

1.

With AutoCAD running, choose File > Open. In the Select File dialog
box, navigate to the folder you designated as your training folder, and
select your cabin drawing. (You named it Cabin03.dwg at the end of
Chapter 3.) Click Open, and you should see the cabin as you left it in
Chapter 3 (see Figure 4.3).

FIGURE 4.3: The cabin as you left it in Chapter 3

On the status bar, click the Grid and Snap buttons to turn them off.

From the menus, choose Modify > Object > Polyline, or enter pe.! to
start the Pedit command.

Select one of the exterior wall lines. Because this is not a polyline
yet, the Command line prompts you to turn it into one, as shown in
Figure 4.4.

Press the ! key to accept the default Yes option.
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FIGURE 4.4: The Command line when a nonpolyline object is selected

The Command line now shows all the possible polyline-editing options:
Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/
Decurve/Ltypegen/Undo] :. Enter j to choose the Join option. The
intent here is to join the four lines into a single, four-segment, closed
polyline.

Select all the lines in the drawing including the original line you
selected at the beginning of this exercise. Press . when you are done.

The second line in the Command window shows 3 segments added
to polyline—indicating AutoCAD has added the three subsequent
lines selected to the original line that you converted to a polyline.
The bottom line indicates that you're still in the Pedit command.

Eé leéct abjecta:
} segments wdded to polyline
fnter an oprtion [Open in/Vidch/Edit vecrtex/Fic/Spling/ Decurve/LEype Oen/ Undo] @

Press . again to exit the Pedit command.

Select one segment of the polyline that forms the perimeter of the
box in the drawing area. All four polyline segments are selected, indi-
cating that they exist as a single object, and blue boxes appear at the
corners. The blue boxes, called grips, appear because you selected the
object outside a command and because they are not exclusive to poly-
lines. I'll explain grips in Chapter 8.
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Creating the Exterior Wall Lines

Here, you will use the Offset command to create all four interior lines at

Start the Offset command by clicking the Offset button on the Modify
toolbar.

At the Specify offset distance: prompt, enter 6.1.

one time:
a v

2.
e

N O T E You don’t have to enter the inch sign ("), but you’re required to

enter the foot sign (') when appropriate.

3.
4.

At the Select object to offset: prompt, select the polyline.

Click a blank area inside the rectangle. All four segments of the pline
are offset 6" to the inside (see Figure 4.5). The Offset command is still
running, so press  to terminate it.

FIGURE 4.5 : Allfour lines are now offset 6" to the inside.

As you can see, you don’t need to fillet the corners, and using poly-
lines can lessen the number of steps and picks required to draw the
inside lines. I'll diverge from the cabin exercise briefly to cover the
capabilities of the Fillet command when used in conjunction with
polylines.

. Start the Fillet command by clicking the Fillet button on the Modify

toolbar.
Enter r! at the Command prompt then set the radius to 24".

Select any two polyline segments that share a corner of the inner box.
This shortens the two segments and inserts a curved segment with a
24" radius. The polyline now has five contiguous segments (see Fig-
ure 4.6). The Fillet command automatically ends after each fillet.
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10.

11.

FIGURE 4.6 : The first corner is filleted.

Press ! or the spacebar to restart the Fillet command.

Enter p to inform AutoCAD that the fillet is to be performed on
all intersections of a polyline. At the Select 2D polyTine:
prompt, select the inner box. All four corners are now filleted (see
Figure 4.7).

FIGURE 4.7 : The fourinside corners are filleted.

You can see how the Fillet command, when used with a polyline, can
save time. You don’t want the objects to remain as polylines for this
project, so click the Undo button in the Main toolbar or enter u.
until all the filleted edges are square again.

Click the Explode button in the Modify toolbar or enter ex.! to start
the Explode command. Select both of the polylines, and then press the
 key. The two polylines are now eight separate line objects.
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OFFSET VS. FILLET

These are characteristics that Offset and Fillet have in common:
» Both are on the Modify toolbar and on the Modify drop-down menu.

» Both have a default setting—offset distance and fillet radius—that
you can accept or reset.

» Both require you to select object(s).

These are characteristics that are different in Offset and Fillet:

» You select one object with Offset and two objects or polyline seg-
ments with Fillet.

» Offset keeps running until you stop it. Fillet ends after each fillet
operation, so you need to restart Fillet to use it again unless you use
the Multiple option.

You'll find several uses for Offset and Fillet in the subsequent sections of this
chapter and throughout the book.

Creating the Interior Walls
Create the interior wall lines by offsetting the exterior wall lines:
1. At the Command: prompt, start the Offset command.

2. At the Offset distance: prompt, enter 9'4.1. Leave no space
between the foot sign (') and the 4.

% N O T E AutoCAD requires that you enter a distance containing feet and
inches in a particular format: no space between the foot sign (') and the
inches and a hyphen (-) between the inches and the fraction. For example, if
you’re entering a distance of 6'-4 %.", you enter 6'4-3/4". The measurement is
displayed in the regular way, 6'-4 %", but you must enter it in the format that
has no spaces because the spacebar acts the same as the .J in most cases.

3. Click the inside line of the left exterior wall (see Figure 4.8).
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Select this line

to offset —

FIGURE 4.8: Selecting the wall line to offset

4. Click a blank area to the right of the selected line. The line is offset
9'-4" to the right.

5. Press . twice, or press the spacebar twice. This restarts the Offset
command, and you can reset the offset distance.

,” T 1 P In the Offset command, your opportunity to change the offset dis-
tance comes right after you start the command. So, if the Offset command is
already running, and you need to change the offset distance, you must stop
and then restart the command. To do so, press .| or the spacebar twice.

6. Enter 4.1 to reset the offset distance to 4".

7. Click the new line that was just offset, and then click a blank area to
the right of that line. You have created a vertical interior wall (see
Figure 4.9). Press ! twice to stop and restart the Offset command.

FIGURE 4.9: The firstinterior wall

8. Enter 6.5' to set the distance for offsetting the next wall.
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® N O T E With Architectural units set, you can still enter distances in deci-
mal form for feet and inches, and AutoCAD will translate them into their
appropriate form. For example, you can enter 6'-6" as 6.5', and you can enter
4’2" as 4.5 without the inch sign.

9. Pick a point on the inside, upper exterior wall line (see Figure 4.10).

Select this line to offset.

FIGURE 4.10: Selecting another wall line to offset

10. Click a blank area below the line selected. The inside exterior wall
line is offset to make a new interior wall line. Press the spacebar twice
to stop and restart the Offset command.

11. Enter 4. Click the new line, and click again below it. This creates a
second wall line, so you now have two interior walls. Press the space-
bar to end the Offset command.

These interior wall lines form the bedroom and one side of the bathroom. You
need to clean up their intersections with each other and with the exterior walls.
If you take the time to do this now, it will be easier to make the last interior wall
and thereby complete the bathroom. Refer to Figures 4.1 and 4.2 earlier in this
chapter to see where you're headed.

Cleaning Up Wall Lines

Earlier in the book, you used the Fillet command to clean up the corners of
intersecting lines. You can use that command again to clean up some of the inte-
rior walls, but you’ll have to use the Trim command to do the rest of them. You’ll
see why as you progress through the next set of steps:

1. It will be easier to pick the wall lines if you make the drawing larger
on the screen. Enter zJ, and then enter e. Press ., and then enter



Laying Out the Walls

Select these
lines to fillet.

.6x.1. The drawing is bigger. You’ve just used two options of the Zoom
command. First, you zoomed to extents to display all the objects in
your drawing. You then zoomed to a scale (.6x) to make the drawing
60 percent the size it was after zooming to Extents. This is a change
in magnification on the view only; the building is still 25 feet long
and 16 feet wide.

. Start the Fillet command, set the radius to 0, and click two of the

wall lines, as shown in the image at the top of Figure 4.11. Be sure to
select the left or lower portions of the lines, as shown, or the opposite
ends of the line will remain, creating the corner with the wrong orien-
tation. The lines are filleted, and the results will look like the image at
the bottom of Figure 4.11.

FIGURE 4.11: Selecting the first two lines to fillet (top) and the result of
the fillet (bottom)
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The best rule for
choosing between
Fillet and Trim is the
following: If you need
to clean up a single
intersection between
two lines, use the
Fillet command. For
other cases, use the
Trim command.
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3. Press the spacebar to restart the Fillet command. Select the two lines
as shown on the left of Figure 4.12. The results appear on the right of
Figure 4.12.

Select these - h
ines to filet, T—— |

FIGURE 4.12: Selecting the second two lines to fillet (left) and the result
of the second fillet (right)

The two new interior walls are now the correct length, but you’ll have to clean
up the areas where they form T intersections with the exterior walls. The Fillet
command won’t work in T intersections because too much of one of the wall
lines gets deleted. You need to use the Trim command in T intersection cases.
The Fillet command does a specific kind of trim and is easy and quick to execute,
but its uses are limited (for the most part) to single intersections between two
lines or multiple intersections on a polyline.

Using the Zoom Command

To do this trim efficiently, you need a closer view of the T intersections. Use the
Zoom command to get a better look:

1. Enter z.. Then, move the crosshair cursor to a point slightly above
and to the left of the upper T intersection (see Figure 4.13), and click
a blank area outside the floor plan.

Click here for
the first corner,

FIGURE 4.1 3: Positioning the cursor for the first click of the Zoom command
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2.

Move the cursor down and to the right, and notice a rectangle with
solid lines being drawn. Keep moving the cursor down and to the
right until the rectangle encloses the upper T intersection (see the
left of Figure 4.14). When the rectangle fully encloses the T intersec-
tion, click again. The view changes to a closer view of the intersection
of the interior and exterior walls (see the right of Figure 4.14).

FIGURE 4.14: Using the zoom window option: positioning the rectangle
(left) and the new view after the Zoom command (right)

The rectangle you've just created is called a zoom window. The area
of the drawing enclosed by the zoom window becomes the view on
the screen. This is one of several zoom options for changing the mag-
nification of the view. I'll introduce other zoom options later in this
chapter and throughout the book.

. On the Modify toolbar, click the Trim button. In the Command win-

dow, notice the second and third lines of text. You’re being prompted
to select cutting edges (objects to use as limits for the lines you want
to trim).

Select the two interior wall lines, and press the spacebar. The prompt
changes, now asking you to select the lines to be trimmed.

Select the inside exterior wall line at the T intersection, between the
two intersections with the interior wall lines that you have just picked
as cutting edges (see the top of Figure 4.15). The exterior wall line is
trimmed at the T intersection (see the bottom of Figure 4.15). Press
the spacebar to end the Trim command.
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When you start the
Zoom command by
entering z.| and then
picking a point on
the screen, a zoom
window begins.

In the Trim com-
mand, click the part
of the line that needs
to be trimmed away
at the Select
objects: prompt.
In the Fillet com-
mand, select the part
of the line you want
to keep.
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Select the wall line here.

FIGURE 4.15: Selecting aline to be trimmed (top) and the result of the
Trim command (bottom)

6. Return to a view of the whole drawing by entering z.! and then p-.
This is the Zoom command’s Previous option, which restores the
view that was active before the last use of the Zoom command (see
Figure 4.16).

FIGURE 4.16: The result of the Zoom Previous command
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Repeat the procedure to trim the lower T intersection. Follow these steps:

1.

Enter z., and click two points to make a rectangular zoom window
around the intersection.

Start the Trim command again, select the interior walls as cutting
edges, and press the spacebar.

Select the inside exterior wall line between the cutting edges.
Press the spacebar or - to end the Trim command.

Invoke Zoom Previous by typing z.! p..

Figure 4.17 shows the results.

FIGURE 4.17: Thesecond trim is completed.

You need to create one more interior wall to complete the bathroom.

Finishing the Interior Walls

You'll use the same method to create the last bathroom wall that you used to
make the first two interior walls. Briefly, this is how you do it:

1.

2.

Offset the upper inside line of the left exterior wall 6' to the right;
then, offset this new line 4" to the right.

Use Zoom Window to zoom into the bathroom area.

‘:-’ T 1 P Make azoom window just large enough to enclose the bathroom.
The resulting view should be large enough to allow you to trim both ends of
the interior wall without rezooming.

3.

Use the Trim command to trim away the short portion of the inter-
sected wall lines between the two new wall lines. You can accomplish
this in one use of the Trim command: once you select the new wall
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lines as cutting edges, you can trim both lines that run across the
ends of the selected lines to those same cutting edges.

4. Use Zoom Extents to restore the full view.

The results should look like Figure 4.18.

FIGURE 4.18: The completed interior walls

You used Offset, Fillet, Trim, and a couple of zooms to create the interior walls.
The next task is to create five doorway openings in these walls. If you need to end
the drawing session before completing the chapter, choose File > Save As, then
change the name of this drawing to Cabin04a.dwg, and click Save. You can then
exit AutoCAD. To continue, do the same save operation, and move on to the
next section.

Cutting Openings in the Walls

Of the five doorway openings needed, two are on interior walls and three are on
exterior walls (see Figure 4.19). Four of them are for swinging doors, and one is
for a sliding-glass door. You won’t be doing the hatchings and dimensions shown
in the figure—TI'll cover those features in future chapters.

The procedure used to make each doorway opening is the same one you used
to create the opening for the box in Chapter 2. First, you establish the location of
the jambs, or sides, of an opening. One jamb for each swinging door opening will
be located 6" from an inside wall corner. This allows the door to be positioned
next to a wall and out of the way when swung open. When the jambs are estab-
lished, you’ll trim away the wall lines between the edges. The commands used in
this exercise are Offset, Extend, and Trim. You'll make openings for the 3'-0"
exterior doorways first.
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FIGURE 4.19: The drawing with doorway openings

Creating the Exterior Openings

These openings are on the front and back walls of the cabin and have one side set
in 6" from an inside corner:

1. Start the Offset command, and then enter 6. to set the distance to 6".

2. Click one of the two lines indicated in Figure 4.20, and then click a
blank area to the right of the line you selected. Now do the same to
the second wall line. You have to offset one line at a time because of
the way the Offset command works.

Pick these lines to offset.

FIGURE 4.20: Thelines to offset for the 3'-0" openings

3. End and restart the Offset command by pressing the spacebar or .
twice; then, enter 3' to set a new offset distance, and offset the new
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lines to the right (see Figure 4.21). Next, you need to extend these
four new lines through the external walls to make the jamb lines.

FIGURE 4.21: The offset lines for 3'-0" openings

4. Be sure to end the Offset command by pressing the spacebar or .;
then, start the Extend command. You use Extend here exactly as you
used it in Chapter 2. Select the upper and lower horizontal, outside,
external wall lines as boundary edges for the Extend command, and
press the spacebar or J (see Figure 4.22). If you had left the exterior
rectangle as a polyline, this would have required only a single pick.

,?’ T 1 P If you start a new command by entering letters on the keyboard, you
must first be sure that the previous command has ended. On the other hand, if
you start a new command by clicking its icon on a toolbar or by choosing it
from the menu bar, it doesn’t matter if the previous command is still running.
AutoCAD will cancel it.

b

Select these lines to
be boundary edges.

==

FIGURE 4.22: Selecting the boundary edges
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5. Click the four jamb lines to extend them. Be sure to pick points on
the lines that are near the boundary edges, or the lines will be
extended in the opposite direction. The lines are extended through
the external walls to make the jambs (see Figure 4.23). End the
Extend command by pressing the spacebar or ..

FIGURE 4.23: Thelines after being extended through the external walls

,?’ T 1 P TheTrim command has the same functionality as the Extend com-
mand. While using Trim, select the cutting edges, and then hold the Shift key
down at the Select objects: prompt. The cutting edges act as boundary
edges, and the object is extended, rather than trimmed.

To complete the openings, continue with steps 6 and 7. First you'll
trim away the excess part of the jamb lines, and then you’ll trim away
the wall lines between the jamb lines. You’ll use the Trim command
the same way you used it in Chapter 2, but this time you’ll do a com-
pound trim to clean up the wall and jamb lines in one cycle of the
command.

6. Enter tr to start the Trim command, and select the three lines at
each opening (six lines total), as shown in Figure 4.24. Then, press
the spacebar or ! to tell AutoCAD you're finished selecting objects to
serve as cutting edges.
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Select these lines to be cutting edges.

FIGURE 4.24: Selecting the cutting edges

7. Pick the four wall lines between the jamb lines, and then pick the
jamb lines—the lines you just extended to the outside exterior walls,
as shown in Figure 4.25.

Select these lines
to trim them.

FIGURE 4.25: Thelines to be trimmed

8. Each time you pick a line, it’s trimmed. Press the spacebar or I to
end the command. Your drawing should look like Figure 4.26.

,7’ T I P When picking lines to be trimmed, remember to pick the lines on the
portion to be trimmed away.

You can construct the two interior openings using the same procedure.
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FIGURE 4.26: The finished 3'-0" openings

Creating the Interior Openings

These doorways are 2'-6" wide and also have one jamb set in 6" from the nearest
inside corner. Figure 4.27 shows the three stages of fabricating these openings.
Refer to the previous section on making openings for step-by-step instructions.

FIGURE 4.27: Creating the interior
openings: the offset lines that locate the jamb
lines (top left), the extended lines that form the
jamb lines (right), and the completed openings
after trimming (bottom)

Construct the 7'-0" exterior opening using the same commands and technique.

Creating the 7'-0" Opening

Notice that in Figure 4.19, earlier in this chapter, the opening on the right side
of the building has one jamb set in 12" from the inside corner. This opening is
for the sliding glass door.
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You’ve done this procedure before, so here’s a summary of the steps:
1. Offset the lower interior wall line 12"
2. Offset the new line 7'-0".
3. Extend both new lines through the wall.
4. Trim the new lines and the wall lines to complete the opening.
5. Save this drawing as Cabin04b. dwg.

This completes the openings. The results should look like Figure 4.28.

]

FIGURE 4.28: The completed doorway openings

As you gain more control over the commands you used here, you'll be able to
anticipate how much of a task you can do with each use of a command. Each open-
ing required offsetting, extending, and trimming. You constructed these openings
two at a time except for the last one, thereby using each of the three commands
three times. It’s possible to do all the openings using each command only once. In
this way, you do all the offsetting, then all the extending, and finally all the trim-
ming. In cutting these openings, however, the arrangement of the offset lines
determined how many cycles of the Trim command were most efficient to use. If
lines being trimmed and used as cutting edges cross each other, the trimming gets
complicated. For these five openings, the most efficient procedure is to use each
command twice. In Chapter 8, you’ll get a chance to work with more complex
multiple trims when you draw the elevations.

Now that the openings are complete, you can place doors and door swings in
their appropriate doorways. In doing this, you'll be introduced to two new
objects and a few new commands, and you’ll have an opportunity to use the Off-
set and Trim commands in new, strategic ways.
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WHAT 70 Do WHEN YOU MAKE A MISTAKE

When you’re offsetting, trimming, and extending lines, it’s easy to pick the
wrong line. Here are some tips on how to correct these errors and get back
on track:

» You can always cancel any command by pressing the Esc key until you
see the Command: prompt in the Command window.Then, click the
Undo button on the Standard toolbar to undo the results of the last
command. If you undo too much, click the Redo button.You can click
it more than once to redo several undos. Clicking the downward-
pointing arrows displays a list of the recent commands executed or

undone in reverse order.To undo or redo
N[ E®E myltiple commands, select the last
[l [2I[  desired command in the list, and Auto-

i CAD reverts to that point in the drawing.

This is similar to the History feature in

Adobe Photoshop. Redos must be per-

formed immediately following an undo.

]

[ Undo 10 commands

» Errors made with the Offset command include setting the wrong dis-
tance, picking the wrong line to offset, or picking the wrong side to
offset toward. If the distance is correct, you can continue offsetting,
end the command when you have the results you want, and then
erase the lines that were offset wrong. Otherwise, press Esc to undo
your previous offset.

» You can sometimes correct errors on the fly made with the Trim and
Extend commands, so you don’t have to end the command, because
each of these commands has an Undo option. If you pick a line and it
doesn’t trim or extend the right way, you can undo that last action
without stopping the command and then continue trimming or
extending.You can activate the Undo option used while the command
is running in two ways: enter u.l, or right-click and choose Undo
from the shortcut menu that opens. Either of these actions undoes
the last trim or extend, and you can try again without having to
restart the command. Each time you activate the Undo option from
within the command, another trim or extend is undone.

» The Line command also has the same Undo option as the Trim and
Extend commands.You can undo the last segment drawn (or the last
several segments) and redraw them without stopping the command.
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Creating Doors

In a floor plan, a rectangle or a line for the door and an arc showing the path of
the door swing usually indicate a pivot door. The door’s position varies, but it’s
most often shown at 90° from the closed position (see Figure 4.29). The best rule
I have come across is to display the door in such a way that others working with
your floor plan will be able to see how far, and in what direction, the door will
swing open.

I A

FIGURE 4.29: Possible ways to illustrate pivot doors

The cabin has five openings. Four of them need swinging doors, which open
90°. The fifth is a sliding glass door. Drawing it will require a different approach.

Drawing Swinging Doors

The swinging doors are of two widths: 3' for exterior and 2'-6" for interior (refer
to Figure 4.1 earlier in this chapter). In general, doorway openings leading to
the outside are wider than interior doors, with bathroom and closet doors usu-
ally being the narrowest. For the cabin, you’ll use two sizes of swinging doors.
You'll draw one door of each size and then copy these to the other openings as
required. Start with the front door at the bottom of the floor plan. To get a
closer view of the front door opening, use the Zoom Window command. Follow
these steps:

1. Before you start drawing, check the status bar at the bottom of the
screen, and make sure only the Model button at the far right is on. All
other buttons should be in the off position. If any are pressed, click
them once to toggle them off. If you want to experiment with the
dynamic display options while you work your way through this chap-
ter, leave the Dyn button on. If you decide you don’t want it, click the
same button to disable this feature.
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2.

Right-click the Osnap button on the status bar, and choose Settings
from the shortcut menu to open the Drafting Settings dialog box.
This activates the Object Snap tab (see Figure 4.30).

FIGURE 4.30: The Object Snap tab of the Drafting Settings dialog box

Be sure all check boxes are unchecked. If any boxes have check marks
in them, click the Clear All button to uncheck them. Then, click OK
to close the dialog box.

. When the Command: prompt appears in the Command window, move

the cursor to the Standard toolbar, and click the Zoom Window but-
ton. This has the same result as typing z.! with the addition of
prompts for the two points.

Pick two points to form a window around the front doorway open-
ing, as shown on the top of Figure 4.31. The view changes, and you
now have a close-up view of the opening (see the bottom of Fig-
ure 4.31). You’'ll draw the door in a closed position and then rotate
it open.
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You can also start the
Rectangle command
by choosing Draw >
Rectangle or by typ-
ing rec.! in the
Command window.
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First pick

N

Second pick

FIGURE 4.31: Forming a zoom window at the front door opening (top)
and the result (bottom)

— 6. To draw the door, click the Rectangle button on the Draw toolbar.

Notice the Command window prompt. Several options are in brack-
ets, but the option Specify first corner point (before the brack-
ets) is the default and is the one you want. You form the rectangle in
the same way that you form the zoom window—by picking two
points to represent opposite corners of the rectangle. In its closed
position, the door will fit exactly between the jambs, with its upper
corners coinciding with the upper endpoints of the jambs. To make
the first corner of the rectangle coincide with the upper endpoint of
the left jamb exactly, you’ll use an object snap to assist you. Object
snaps (or osnaps) allow you to pick specific points on objects such as
endpoints, midpoints, the center of a circle, and so on. When the
Osnap button is active, the cursor will snap to any of the options
selected in the Object Snap tab of the Drafting Settings dialog box.
These are called running osnaps.
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7. Enter end.!. This activates the Endpoint osnap for one pick. 4 |
8. Move the cursor near the upper end of the left jamb line. When the cur- Osnap is short for

sor gets very close to a line, a colored square, called a marker, appears at object snap. The

the nearest endpoint. This shows you which endpoint in the drawing is two terms are used

closest to the position of the crosshair cursor at that moment. 2 e

s

9. Move the cursor until the square is positioned on the upper end of
the left jamb line, as shown, and then click that point. The first cor-
ner of the rectangle now is located at that point. Move the cursor to
the right and slightly down to see the rectangle being formed (see the
top of Figure 4.32). To locate the opposite corner, you'll use the rela-
tive Cartesian coordinates discussed in Chapter 2.

Because of the way
AutoCAD displays the
crosshair cursor,
both the lines and
the crosshair disap-
pear when its lines
coincide with lines in
the drawing. This
makes it difficult to
see the rectangle
being formed.

FIGURE 4.3 2: Therectangle after picking the first corner (left) and the
completed door in a closed position (right)
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10.When the Command window shows the Specify other corner
point or [Area/Dimensions/Rotation]: prompt, enter @3',-1.5.
in the command line. AutoCAD draws the rectangle across the open-
ing, creating a door in a closed position (see the right of Figure 4.32).
You now need to rotate the door around its hinge point to an opened
position.

When you used the Rectangle command to draw the swinging doors,
you had to use relative Cartesian coordinates because relative polar
coordinates would have required you to know the diagonal distance
across the plan of the door and the angle of that distance as well.

% N O T E The Rectangle command creates polylines, and you could have

used it to lay out the first four wall lines of the cabin in Chapter 3. Then you
could have offset all four lines in one step to complete the exterior walls, and
the corners would have been automatically filleted. It would have been faster
than the method we used, but a rectangle’s lines are all one object. To offset
them to make the interior walls, they would have to be separated into individ-
ual lines using the Explode command.

Rotating the Door

This rotation will be through an arc of 90° in the counterclockwise direction,

making it a rotation of positive 90°. By default, counterclockwise rotations are
positive, and clockwise rotations are negative. You’ll use the Rotate command to
rotate the door:

O

1. Click the Rotate button on the Modify toolbar, or enter ro. You'll see
a prompt to select objects. Click the door, and then press .

You’re prompted for a base point—a point around which the door will
be rotated. To keep the door placed correctly, pick the hinge point for
the base point. The hinge point for this opening is the upper endpoint
of the left jamb line.

2. Enter end..

3. Move the cursor near the upper-left corner of the door. When the
marker appears at that corner, click to locate the base point.

4. Check the status bar to be sure the Ortho button isn’t pressed. If it is,
click it to turn Ortho off. When the Ortho button is on, the cursor is
forced to move in a vertical or horizontal direction. This is useful at
times, but in this instance such a restriction would keep you from
being able to see the door rotate.
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5. Move the cursor away from the hinge point, and see how the door
rotates as the cursor moves (see the top of Figure 4.33). If the door
swings properly, you're reassured that you correctly selected the base
point. The prompt says Specify rotation angle or [Copy/Ref-
erence]<0.00>:, asking you to enter an angle.

6. Enter 90. The door is rotated 90° to an open position (see the bot-
tom of Figure 4.33).

FIGURE 4.33: The door rotating with movement of the cursor (top) and
the door after the 90° rotation (bottom)

To finish this door, you need to add the door’s swing. You’ll use the Arc com-
mand for this.

Drawing the Door Swing

The swing shows the path that the outer edge of a door takes when it swings
from closed to fully open. Including a swing with the door in a floor plan helps
resolve clearance issues. You draw the swings using the Arc command, in this
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case using the Endpoint osnap. This command has many options, most of which
are based on knowing three aspects of the arc, as you'll see.

I e
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1. Choose Draw > Arc to open the Arc menu. On the menu, 10 of the 11
options have combinations of three aspects that define an arc. You need
to draw the arc for this door swing from the upper end of the right
jamb line through a rotation of 90°. You know the start point of the
arc, the center of rotation (the hinge point), and the angle through
which the rotation occurs; therefore, you can use the Start, Center,
Angle option on the Arc menu.

THE OPTIONS OF THE ARC COMMAND

You can specify the position and size of an arc using a combination of its
components, some of which are starting point, ending point, angle, center
point, and radius.The Arc command gives you 11 options, 10 of which use
3 components. With a little study of the geometric information available to
you on the drawing, you can choose the option that best fits the situation.

Choosing Draw > Arc on the drop-down menu displays 10 options with
their 3 components; an 11th option is used to continue the last arc drawn.
For that reason, this is the best way to start the Arc command when you’re
first learning it.

When you start the Arc command by clicking the Arc button on the Draw
toolbar or by typing a.!, you get an abbreviated form of the command in
the Command window.You can access all 11 options of the command
through this prompt, but you have to select the various components along
the way.
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2. From the Arc menu, choose Start, Center, Angle. The Command
prompt now says _arc Specify start point of arc or
[Center]:. The default option is Specify start point of arc.
You can also start with the center point, but you have to enter ¢
before picking a point to be the center point.

3. Activate the Endpoint osnap (enter end), and pick the upper end-
point of the right jamb line.

The prompt changes to Specify second point of arc or
[Center/End]: _c Specify center point of arc.

This might be confusing at first. The prompt gives you three options:
Second Point, Center, and End. (Center and End are in brackets.)
Because you previously chose the Start, Center, Angle option, Auto-
CAD automatically chooses Center for you. That is the last part of the
prompt. You'll need the Endpoint osnap again, but this time you will
pick it from a menu.

4. Hold the Shift key down, and then right-click the drawing area to open
a context menu containing all the available osnaps. Click the Endpoint
osnap, and then select the hinge point. The arc is now visible, and its
endpoint follows the cursor’s movement (see the top of Figure 4.34).
The prompt displays a different set of options and then ends with the
Included Angle option.

5. Enter 90. The arc is completed, and the Arc command ends (see the
bottom of Figure 4.34).

l!"’ W A R NI N G Inthis situation, the arc must be created by selecting
the jamb end first and the door end later. Arcs are made in a counterclockwise
fashion, so selecting the door end first and the jamb end later would result in a
270° arc that extends behind the door and through the external wall.
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FIGURE 4.3 4: Drawing the arc: the ending point of the arc follows the
cursor’s movements (top) and the completed arc (bottom)

The front door is completed. Because the back door is the same size, you can
save time by copying this door to the other opening. You'll see how to do that next.

Copying Objects

As you would expect, the Copy command makes a copy of the objects you select.
You can locate this copy either by picking a point or by entering relative coordi-
nates from the keyboard. For AutoCAD to position these copied objects, you must
designate two points: a base point, which serves as a point of reference for where
the copy move starts, and then a second point, which serves as the ending point
for the Copy command. The copy is moved the same distance and direction from
its original position that the second point is located from the first point. When
you know the actual distance and direction to move the copy, the base point isn’t
critical because you specify the second point with relative polar or relative Carte-
sian coordinates. But in this situation, you don’t know the exact distance or angle
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to move a copy of the front door to the back door opening, so you need to choose
a base point for the copy carefully.

In copying this new door and its swing to the back door opening of the cabin,
you must find a point somewhere on the existing door or swing that can be
located precisely on a point at the back door opening. You can choose from two
points: the hinge point and the start point of the door swing. Let’s use the hinge
point. You usually know where the hinge point of the new door belongs, so this
is easier to locate than the start point of the arc.

ﬂ%l.

Click the Copy button on the Modify toolbar, or enter co.l. The
prompt asks you to select objects to copy. Pick the door and swing,
and then press 4. The prompt says Specify base point or
[Displacement/mOde]<Displacement>:.

Activate the Endpoint osnap, and pick the hinge point. A copy of the
door and swing is attached to the crosshair cursor at the hinge point
(see Figure 4.35). The prompt changes to Specify second point
of displacement or <use first point of displacement>:.
You need to pick where the hinge point of the copied door will appear
at the back door opening. To do this, you must change the view back
to what it was before you zoomed into the doorway opening.

FIGURE 4.35: The copy of the door and swing attached to the
crosshair cursor

. From the Standard toolbar, click the Zoom Previous button to restore

the full view of the cabin, or use the scroll wheel on your mouse to
zoom out. Move the crosshair cursor with the door in tow to the
vicinity of the back door opening. The back door should swing to the

109

You can also start the
Copy command by
choosing Modify >
Copy on the drop-
down menu.

The Copy command
keeps running until
you end it. This
allows you to make
multiple copies of the
same object. You’ll do
that in Chapter 5
when you draw the
stovetop.
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inside and be against the wall when open, so the hinge point for this
opening will be at the lower end of the left jamb line.

3. Activate the Endpoint osnap, and pick the lower end of the left jamb
line on the back door opening. AutoCAD places the copy of the door
and swing in the opening (see Figure 4.36); and by looking at the
Command window, you can see that the Copy command is still run-
ning. Notice that a copy of the door and swing remains attached to
the cursor. Press I to end the command.

J]

FIGURE 4.36: AutoCAD copies the door to the back door opening.

The door is oriented the wrong way, but you’ll fix that next.

| When you copy doors from one opening to another, often the orientation doesn’t

You were able to use
the Zoom command
while you were in the
middle of using the
Copy command. You
can use most of the
display commands
(Zoom, Pan, and so
on) in this way. This
is called using a com-
mand transparently.

match. The best strategy is to use the hinge point as a point of reference and place
the door where it needs to go, as you just did. Then, flip or rotate the door so that
it sits and swings the right way. Flipping an object is known as mirroring.

Mirroring Objects

You have located the door in the opening, but you need to flip it so that it swings
to the inside of the cabin. To do this, you’ll use the Mirror command.

The Mirror command allows you to flip objects around an axis called the mir-
ror line. You define this imaginary line by designating two points on the line.
Strategically selecting the mirror line ensures the accuracy of the mirroring
action, so it’s critical to visualize where the proper line lies. Sometimes you’ll
have to draw a guideline in order to designate one or both of the endpoints. Fol-
low these steps:

1. Click the Zoom Window icon on the Standard toolbar, and create a
window around the back door and its opening.
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2. Click the Mirror button on the Modify toolbar. Select the back door 4 |
and swing, and press .. The prompt line changes to Specify first

point of mirror line:. L ) S

Mirror command by

3. Activate the Endpoint osnap, and then pick the hinge point of the pinesingiNoOyESSs

door. The prompt changes to Specify second point of mirror O L

Tine:, and you'll see the mirrored image of the door and the swing

moving as you move the cursor around the drawing area. You're

rotating the mirror line about the hinge point as you move the cur-

sor. As the mirror line rotates, the orientation of the mirrored image

changes (see Figure 4.37).

FIGURE 4.3 7: The mirror image changes as the mirror line rotates.

4. Activate the Endpoint osnap again, and pick the lower end of the
right jamb line. The mirror image disappears, and the prompt
changes to Erase source objects? [Yes/No] <N>:. You have two
choices. You can keep both doors by pressing - and accepting the
default (No). Or, you can discard the original one by typing y (for Yes)
in the command line and pressing .

5. Enter y.l. AutoCAD displays the flipped door and deletes the original
one (see Figure 4.38). The Mirror command ends.

FIGURE 4.3 8: The mirrored door and swing
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It might take some practice to become proficient at visualizing and designat-
ing the mirror line, but once you’re used to it, you'll have learned how to use a
powerful tool. Because many objects—including building layouts, mechanical
parts, steel beams, road cross sections, and so on—have some symmetry to
them, wise use of the Mirror command can save you a lot of drawing time.

You have two more swinging doors to place in the floor plan.

Finishing the Swinging Doors

You can’t copy the existing doors and swings to the interior openings because
the sizes don’t conform, but you can use the same procedure to draw one door
and swing and then copy it to the other opening.

’% N O T E You could have used the Stretch command to make the door
narrower, but that’s an advanced Modify command and won’t be introduced
until Chapter 11. Besides, you would have to modify the arc to a smaller
radius. It’s easier to draw another door and swing to a different size. In
Chapter 9, I’'ll demonstrate a dynamic block that can serve as a door block
for several door sizes.

1. Click the Zoom Previous button on the Standard toolbar. Then zoom
in to magnify the view of the interior door openings. Be sure to make
the zoom window large enough to leave some room for the new doors
to be drawn (see Figure 4.39).

I
FIGURE 4.39: Azoom window in the interior door opening area (left) and the results of
the zoom (right)
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You will need to use the Endpoint osnap a significant amount while
creating, copying, rotating, and mirroring the doors. Rather than
activating that particular osnap as needed, you will turn on Endpoint
as a running osnap.

. Right-click the Osnap button in the status bar, and then select the
Settings option in the context menu.

. In the Object Snap tab of the Drafting Settings dialog box, check the
Endpoint option, and then click the OK button (see Figure 4.40).

FIGURE 4.40: The Object Snap tab of the Drafting Settings dialog box

. The osnap is active, but the running osnaps are not turned on. Click
the Osnap button to turn on running osnaps. Now, whenever you are
prompted to pick a point, a marker will appear over the nearest end-
point of the object the cursor is over.

. Follow the procedure you used previously for creating the front door
to draw the door and swing in the lower opening. Here is a summary
of the steps:

a. Use the Rectangle command and the Endpoint osnap to draw the
door from the hinge point to the point @-2'6,-1.5.

1
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The Start, Center,
Angle option and a
few other options of
the Arc command
require that you
choose the start
point for the arc in
such a way that the
arc is drawn in a
counterclockwise
direction. If you
progress in a clock-
wise direction, use a
negative number for
the angle.
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b. Use the Start, Center, Angle option of the Arc command to draw
the door swing, starting at the lower-left corner of the door and
using the Endpoint osnap for the two picks and 90° for the angle.

6. Use the Copy command to copy this door and swing to the other inte-
rior opening. The base point is the hinge point, and the second point
is the left end of the lower jamb line in the upper opening. You
should see how the running Endpoint osnap helps you quickly and
accurately make both picks.

7. Use the Mirror command to flip up this copy of the door and swing.
The mirror line is different from the one used for the back door. The
geometrical arrangement at the back opening required that the door
and its swing be flipped across the opening. For this one, the door
and its swing must flip in a direction parallel to the opening. For this
opening, the mirror line is the lower jamb line itself, so pick each end
of this line (using the Endpoint osnap) to establish the mirror line.

8. Click the Zoom Previous button or enter z.! p to see the four swing-
ing doors in place (see Figure 4.41).

J . I

FIGURE 4.41: The four swinging doors in place

The last door to draw is the sliding-glass door. This kind of door requires an
entirely different strategy, but you’ll use commands familiar to you by now.

Drawing a Sliding Glass Door

Sliding-glass doors are usually drawn to show their glass panels within the door
frames.
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To draw the sliding door, you'll apply the Line, Offset, and Trim commands to
the 7' opening you made earlier. It’s a complicated exercise, but it will teach you
a lot about the power of using these three commands in combination:

1. Zoom closely around the 7' opening. In making the zoom window,
pick one point just above and to the left of the upper doorjamb and
another below and to the right of the lower jamb. This will make the
opening as large as possible while including everything you’ll need in
the view (see Figure 4.42).

1l
FIGURE 4.42: Theview when zoomed in as closely as possible to the 7'
opening

2. You'll be using several osnaps for this procedure, so it will be conve-
nient to have the Osnap toolbar available. Here’s how:

a. Right-click any button on any of the toolbars on your screen to
open the Toolbar menu.

b. Click Object Snap. The Toolbar menu closes, and the Object Snap
toolbar appears in the drawing area. It’s in floating mode.

c. Put the cursor on the colored title bar of the Object Snap toolbar,
and, holding down the left mouse button, drag the toolbar to the
right side of the drawing area. Dock it there by releasing the
mouse button (see Figure 4.43). Now you can easily select all
object snaps as needed.

1
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JVbarus Ister Mew Title! AwtoChb 2008

FIGURE 4.43: The Object Snap toolbar docked to the right of the drawing area

3. Offset each jamb line 2" into the doorway opening (see Figure 4.44).

L

ﬁ

FIGURE 4.44: Jamb lines offset 2" into the doorway opening




Creating Doors

Ve

4. Enter 14 to start the Line command. Click the Midpoint Osnap but-

ton on the Object Snap toolbar, and then place the cursor near the
midpoint of the upper doorjamb line. Notice that the marker, now a
triangle, appears when your cursor is in the vicinity of the midpoint.
A symbol with a distinctive shape is associated with each osnap.
When the triangle appears at the midpoint of the jamb line, click.

W sl =

Pdpona |

. Move the cursor over the bottom jamb line, and you’ll notice the

Endpoint markers appear. The Endpoint running osnap is still active,
but typing the first three letters of an osnap or clicking an osnap but-
ton from the Object Snap toolbar overrides it. Click the Midpoint
Osnap button again, move the cursor to the bottom jamb line, and
when the triangle appears at that midpoint, click again. Press ! to
end the Line command.

. Start the Offset command, and enter 1.5 to set the offset distance.

Pick the newly drawn line, and then pick a point anywhere to the
right side. Then, while the Offset command is still running, pick the
original line again, and pick another point in a blank area somewhere
to the left side of the doorway opening (see Figure 4.45). Press  to
end the Offset command.

.::!]

FIGURE 4.45: The offset vertical line between the jambs

1
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7. In the status bar, click Ortho to turn it on. Enter 1! to start the Line
command. Click the Midpoint Osnap button, and then move the cur-
sor near the midpoint of the left vertical line. When the marker
appears at the midpoint, click to set the endpoint of the line. Hold the
cursor out directly to the right of the point you just selected to draw
a horizontal line through the three vertical lines. When the cursor is
about 2' to the right of the three vertical lines, pick a point to set the
endpoint of this guideline. Press  to end the Line command (see
Figure 4.46). Click Ortho off.

FIGURE 4.46: The horizontal guideline drawn through vertical lines

8. Enter o to start the Offset command. Enter 1.1 to set the offset dis-
tance. Select this new line, and then pick a point in a blank area any-
where above the line. Pick the first horizontal line again, and then
pick anywhere below it. The new line has been offset 1" above and
below itself (see Figure 4.47). Now you have placed all the lines nec-
essary to create the sliding-glass door frames in the opening. You still
need to trim back some of these lines and erase others. Press . to end
the Offset command.
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10.

FIGURE 4.47: The offset horizontal guideline

Start the Trim command by typing tr. When you’re prompted to
select cutting edges, pick the two horizontal lines that you just cre-
ated with the Offset command. Then, press .

Trim the two outside vertical lines by selecting them, as shown on
the left of Figure 4.48. The result appears on the right of Figure 4.48.

Trim these lines.

FIGURE 4.48: Picking the vertical lines to trim (left) and the result (right)

1
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11. Press . twice to stop and restart the Trim command. When you're
prompted to select cutting edges, use a special window called a cross-
ing window to select all the lines visible in the drawing. A crossing
window selects everything within the window or crossing it. See the
sidebar titled “Understanding Selection Windows” for additional
information about this feature. Here’s how to do it:

a. Pick a point above and to the right of the opening.

b. Move the cursor to a point below and to the left of the opening,
forming a semitransparent colored window with dashed boundary
lines (see Figure 4.49).

FIGURE 4.49: The crossing window for selecting cutting edges

¢. Pick that point. This selects everything inside the rectangle or
crossing an edge of it.

d. Press .

12. To trim the lines, pick them at the points noted on the left of Fig-
ure 4.50. When you finish trimming, the opening should look like the
right of Figure 4.50. Be sure to press . to end the Trim command.

® N O T E If all the lines don’t trim the way you expect them to, you might
have to change the setting for the Edgemode system variable. Cancel the
trim operation, and undo any trims you’ve made to the sliding-glass door.
Enter edgemode.l, and then enter 0.1. Now, start the Trim command, and
continue trimming.
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13.

14.

15.

16.
17.

Pick these ten
places to trim lines.

FIGURE 4.50: Linesto trim (left) and the result (right)

Start the Erase command, and erase the remaining horizontal
guideline.

To finish the sliding glass doors, you need to draw two lines to repre-
sent the glass panes for each door panel. Each pane of glass is cen-
tered inside its frame, so the line representing the pane will run
between the midpoints of the inside edge of each frame section.

Enter 1! to start the Line command, and click the Midpoint Osnap
button on the Object Snap toolbar.

For each of the two sliding door frames, put the cursor near the mid-
point of the inside line of the frame section nearest the jamb. When
the colored triangle appears there, click.

-|!- Click the Perpendicular Osnap button on the Object Snap

toolbar, and move the cursor to the other frame section of
that door panel. When you get near the horizontal line that repre-
sents both the inside edge of one frame section and the back edge of
the frame section next to it, the colored Perpendicular osnap marker
will appear on that line. When it does, select that point.

Press J to end the Line command.

Press I to restart the Line command, and repeat the procedure
described in step 14 for the other door panel, being sure to start the
line at the frame section nearest the other jamb. The finished open-
ing should look like the left of Figure 4.51.

121



122 Chapter 4 o Gaining Drawing Strategies: Part 1

18. Use the Zoom Previous button to see the full floor plan with all doors
(see the image on the right side of Figure 4.51).

19. Save this drawing as Cabin04c. dwg.

. M |

FIGURE 4.51: Thefinished sliding glass doors (left) and the floor plan
with all doors finished (right)

UNDERSTANDING SELECTION WINDOWS

In addition to selecting objects using a direct pick, you can also select
objects using a rectangular selection window.To use a selection window at
any Select objects prompt, pick a point at a blank spot in the drawing
area to define one corner of the window and then a second point to define
the opposite corner.

Selection windows come in two styles: windows and crossing windows.
When you use a window selection, all objects must be entirely inside the
boundary of the window to be selected. When you use a crossing window,
all objects entirely within the boundary as well as any objects that cross the
boundary are selected. AutoCAD distinguishes the two types of selection
windows visually. Window selection areas are transparent blue and have
solid boundary lines, and crossing windows are transparent green with
dashed boundary lines.
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By default, AutoCAD uses window selections when the boundary is created
from left to right, and AutoCAD uses crossing selections when the boundary
is created from right to left.You can override the direction default, or create
a selection window even when the mouse is clicked when the cursor is over
an object, by typing w.l or ¢ at the Select objects prompt.

You can even use selection windows to select objects to be trimmed or
extended. For instance, visualize a horizontal line with dozens of vertical
lines crossing it and each of those lines must be trimmed back to the hori-
zontal line. After designating the horizontal line as the cutting edge, use a
crossing selection window to select all the vertical lines on the trim side. All
the lines are trimmed with two picks instead of many.

To change settings that control the appearance of the crossing and regular
selection windows, choose Tools > Options, and click the Selection tab. In the
Selection Preview area, click the Visual Effect Settings button. In the Visual
Effect Settings dialog box, in the Area Selection Effect area, are settings for con-
trolling whether the selection windows have color in them, which color will be
in each window, and the percentage of transparency of the colors. Experiment
with different settings. Click OK twice to return to your drawing, and test the
windows to see how they look. This completes the doors for the floor plan. The
focus here has been on walls and doors and the strategies for drawing them. As a
result, you now have a basic floor plan for the cabin, and you’ll continue to
develop this plan in the next chapter.

The overall drawing strategy emphasized in this chapter uses objects already
in the drawing to create new ones. You started with four lines that constituted
the outside wall lines. By offsetting, filleting, extending, and trimming, you drew
all the walls and openings without drawing any new lines. For the swinging
doors, you made two rectangles and two arcs. Then by copying, rotating, and
mirroring, you formed the other two swinging doors. For the sliding-glass door,
you drew two new lines; then, you used Offset, Trim, and Erase to finish the
door. So, you used four lines and created six new objects to complete the walls
and doors. This is a good start in learning to use AutoCAD wisely.

Throughout this chapter, I have indicated several instances when you can
press the spacebar instead of the . key. This can be handy if you keep one hand
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resting on the keyboard while the other hand controls the mouse. For brevity,
I'll continue to instruct you to use ! and not mention the spacebar; but as you
get better at drawing in AutoCAD, you might find the spacebar a useful substi-
tute for ! in many cases. At other times—when you’re using the Erase tool, for
example—right-clicking acts as a ! rather than opening a context menu (which
will often have Enter as an option). You'll determine your preference. You can
substitute the spacebar for 4 when handling the following tasks:

» Restarting the previous command

» Ending a command

» Moving from one step in a command to the next step
>

Entering a new offset distance or accepting the current offset
distance

» Entering relative or absolute coordinates
» Entering an angle of rotation

By working with the tools and strategies in this chapter, you now should have
an idea of an approach to drawing many objects. In the next chapter, you'll con-
tinue in the same vein, learning a few new commands and strategies as you add
steps, a balcony, a kitchen, and a bathroom to the floor plan.

If You Would Like More Practice...

If you would like to practice the skills you have learned so far, the following are
some extra exercises.

Creating an Alternate Sliding-Glass Door

Here is a simplified version of the sliding-glass door of the cabin. It doesn’t
include any representation of the panes of glass and their frames.

To draw it, use a technique similar to the one described in the previous
section. Copy the jambs for the 7' opening to the right, and draw this door
between them.
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Creating an Addition to the Cabin

This addition is connected to the cabin by a sidewalk and consists of a remodeled
two-car garage in which one car slot has been converted into a storage area and
an office (see Figure 4.52). Use the same commands and strategies you have been
using up to now to draw this layout adjacent to the cabin. Save this exercise as
Cabin0O4c-addon. dwg.
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FIGURE 4.52: The garage addition

Refer to this chapter and the preceding one for specific commands. Here is the
general procedure:

1. Draw the two lines that represent the walkway between the two
buildings.

2. Draw the outside exterior wall line.
3. Use Offset, Fillet, and Trim to create the rest of the walls and wall lines.

4. Use Offset, Extend, and Trim to create the openings.
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5. Use Rectangle and Arc to create a swinging door.
6. Use Copy, Rotate, and Mirror to put in the rest of the doors.
7. Use Offset, Line, and Copy to draw the storage partitions.

Drawing Three Views of a Block

Use the tools you have learned in the past few chapters to draw the top, right
side, and front views of the block shown in Figure 4.53.

FIGURE 4.53: Theblock

Figure 4.54 gives you a graphic representation of the 12 steps necessary to
complete the exercise.

1 2 E 4
5 |6 7 8
9 |10 |11 |12

FIGURE 4.54: The 12 steps for creating the block
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Here are the 12 steps in summary that correspond to the 12 drawings. Start
with the top view:

1.

10.
11.

12.

Start a new drawing. Leave all settings at the defaults. Use relative
polar or relative Cartesian coordinates and the Line command to
draw a rectangle 17.75 wide and 11.51 high. Zoom out if necessary.

Offset the bottom horizontal line up 2.16 and the new line up 4.45.

Offset the right vertical line 4.75 to the left and the new line 3.50 to
the left.

Use the Trim command to trim back lines and complete the view.
Next, do the right side view.

Draw a vertical line to the right of the top view. Make it longer than
the top view is deep.

Offset the vertical line 2.4 to the right, and then offset the new line
2.4 to the right also.

. Use the Endpoint osnap to draw lines from the corner points of the

top view across the three vertical lines.
Trim the lines back to complete the side view.
Finally, draw the front view.

Draw a horizontal line below the top view. Make it longer than the
top view is wide.

Offset this line 2.4 down, and then offset the new line 2.4 down.

Use the Endpoint osnap to draw lines from the corner points of the
top view, down across the three horizontal lines.

Trim the lines back to complete the view.

This ends the exercise. You can rotate and move each view relative to the other
views in several ways. We'll look at those commands later in the book and then
draw more views in Chapter 8.
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Are You Experienced?

Now you can...

¥ create polylines
¥ offset exterior walls to make interior walls

¥ zoom in on an area with the Zoom Window command
and zoom back out with the Zoom Previous command

¥ use the Rectangle and Arc commands to make a door

¥ use the Endpoint, Midpoint, and Perpendicular object
snap modes

¥ use the Crossing Window selection tool

¥ use the Copy and Mirror commands to place an existing
door and swing in another opening

¥ use the Offset and Trim commands to make a sliding-
glass door
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Using object snaps

Using polar tracking

Zooming and panning with the Realtime commands
Copying and moving objects

Using direct entry of distances

Creating circles and ellipses
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he preceding chapter emphasized using existing geometry (or objects) in

a drawing to create new geometry. In this chapter, you’ll look at new

tools for forming an efficient drawing strategy. Before getting back to

the cabin, I'll give you a brief overview of the tools available for starting
and running commands.

Developing a drawing strategy begins with determining the best way to start or
determining when to start a command. AutoCAD provides several ways to start
most of the commands you’ll be using. You have seen that you can find the Off-
set, Fillet, Trim, and Extend commands on either the Modify toolbar or the Mod-
ify menu. You can also start them by typing the first letter or two of the
command and then pressing .

,?, T I P Here’s a quick recap. To start the Offset command, enter o.1. To start
the Fillet command, enter f.. To start the Trim command, enter tr./, and to
start the Extend command, enter ex.. You can also start almost all AutoCAD
commands by entering the full name of the command; for example, to start
the Extend command, enter extend.). And don’t forget that you can access
menus and menu items by pressing the Alt key and then the hot key—the let-
ter that becomes underlined in the menu or menu item name when you press
the Alt key. For example, to open the Modify menu, press Alt+M.

You'll determine which method to use, to an extent, by what you're doing at
the time as well as by your command of the keyboard. When using the abbrevia-
tions, keyboard entry is generally the fastest method; but if your hand is already
on the mouse and the Modify toolbar is docked on the screen, clicking buttons
on the toolbar might be faster. The menus are slower to use because they require
more selections to get to a command, but they also contain more commands and
command options than the toolbars.

Remember that if you have just ended a command, you can restart that com-
mand by pressing ., by pressing the spacebar, or by right-clicking. When you
right-click, a shortcut menu appears near the cursor. The top item on this menu
is Repeat Command, where Command is the last command used. For example, if
you just finished using the Erase command and you right-click, the top item of
the shortcut menu is Repeat Erase.
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I'll introduce the other items on this shortcut menu throughout the rest of
the book. The shortcut menu is also called a confext menu because the items on
it depend on the following:

» Whether a command is running
» Which command you’re using
» Where you are in a command

In this chapter, I'll introduce you to several new commands and, through the
step-by-step instructions, show some alternate methods for accomplishing tasks
similar to those you have previously completed. You’ll add front and back steps,
thresholds, a balcony, and kitchen and bath fixtures to the cabin floor plan (see
Figure 5.1). For each of these tasks, the focus will be on noticing which objects
and geometry are already in the drawing that can make your job easier and on
tools to help you accomplish the tasks more quickly and efficiently. As you work
your way through the chapter, try activating the Dyn button on the status bar
and working with the dynamic display information shown in the drawing area.

BAcCK sTEP

BATUR.OOM ‘ \
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FRONT 5sTEP

FIGURE 5.1: The cabin with front and back steps, thresholds, balcony, kitchen, and
bathroom
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Drawing the Steps and Thresholds

You draw the steps and thresholds each with three simple lines. The trick is to
see which part of the drawing you can effectively use to generate and position
those lines. Use a width of 2' for the front and back steps, and use a length of 6'
for the front step and 5' for the back step. The three thresholds extend 2" beyond
the outside wall line and run 3" past either jamb line (see Figure 5.2). These are
simple shapes to draw, but you’ll learn a few new techniques as you create them.
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FIGURE 5.2: The steps and thresholds with their dimensions

Drawing the Front Step

As you can see in Figure 5.2, the front step is 2' wide and 6' long. Because you
know the width of the doorway opening, you can determine how far past the
opening the step extends, assuming it to be symmetrical. You can draw a line
from the endpoint of one of the jamb lines down 2' and then offset the proper
distance left and right to create the sides of the step. Here’s how you do it:

1. With AutoCAD running, open your cabin drawing (last saved as
Cabin04c.dwg), and use the Zoom command options to achieve a
view similar to Figure 5.3.
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FIGURE 5.3: Zoomed in to the front opening

2. Check to be sure all buttons on the status bar except Model are in
their off positions. Start the Line command, activate the Endpoint
osnap, and pick a point at the lower end of the left jamb line.

WAYS TO USE THE OBJECT SNAP TOOLS

You can access the object snap tools in several ways:

» The Object Snap toolbar might be docked in the drawing area. If not,
you can display and dock it.

» The Object Snap context menu also contains access to the object
snaps.To open this menu, hold down the Shift key or Ctrl key, and
right-click.

» If you’re using a mouse with a scroll wheel or a three-button mouse,
you might be able to open the Object Snap menu by clicking on the
wheel or the middle mouse button. If this doesn’t work, set the
mbuttonpan variable to zero. (Enter mbuttonpan. 0.1,

» In most cases, you can enter the first three letters of any osnap to
activate it, as in endd for Endpoint.

3. Right-click the Polar button on the status bar at the bottom of the
screen, and then choose Settings from the shortcut menu to open the
Drafting Settings dialog box. By default, the Polar Tracking tab is
active (see Figure 5.4).
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FIGURE 5.4: The PolarTracking tab of the Drafting Settings dialog box

4. In the Polar Angle Settings area, check whether Increment Angle is
set to 90.00. If it’s not, open the drop-down list, and select 90.00. On
the right side, be sure that Absolute is selected in the Polar Angle
Measurement area. Finally, in the upper-left corner, click the Polar
Tracking On check box. This has the same effect as clicking the Polar
button in the status bar. Click OK.

5. Hold the crosshair cursor so that it is below the first point picked.
Don’t pick a point yet (see Figure 5.5). A dashed line called a fem-
porary alignment path is displayed along with a tooltip that identi-
fies the alignment path as a polar path; a relative polar coordinate
confirms the angle to be 270°. As you move the cursor from left to
right, notice that the alignment path and tooltip disappear when
you get too far from a point directly below the first point of the
line, and they reappear as you get back close to vertical. If you
have dynamic display activated, the tooltip is replaced with an
abbreviated command prompt when the cursor varies from the
vertical path.
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Polar 10916 ¢ 2000

FIGURE 5.5: The Line command running with polar tracking on

. While the alignment path and tooltip are visible, create the line using [ NG
the direct entry method by typing 2'. A vertical line is drawn that is
2 feet long. Because you want the line to be vertical, polar tracking
assisted you by producing an alignment path in the vertical direction.

When Polar Tracking
mode is on, tempo-
rary alignment paths
assist you in drawing
lines at angles that
are multiples of the
increment angle—in
this case, 90°.

. Press J to end the Line command. Enter o to start the Offset com-
mand. Enter 1'6. for an offset distance, and offset this line to the left.

. Press J twice to stop and restart Offset. Enter 6'd, and offset this new
line to the right (see Figure 5.6). Press . to end the Offset command.

FIGURE 5.6 : Thesides of the front step after offsetting
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9. Erase the original line, and then draw a line from the lower endpoints
of these two new lines to represent the front edge of the step. Use the
Endpoint osnap for each point picked. Press 4 to end the Line com-
mand. Your drawing should look like Figure 5.7.

FIGURE 5.7: The completed front step

10. Use Zoom Previous to view the entire floor plan.

The strategy here was to recognize that you can use a line drawn from the
jamb line to determine the location of the sides of the step. Using polar track-
ing to draw is a quick way to enter distances when the lines are at angles that
are multiples of the polar tracking increment angle that you set. For the back
step, you’ll build on this by adding a temporary tracking point to your bag
of tools.

Drawing the Back Step

You can apply the method used to draw the front step to the back step as well.
The situation is identical; in fact, you’ll be working with the same geometry in
the drawing and will accomplish the same task. This time, however, you'll use a
temporary tracking point to locate the side of the step. This will eliminate the
need to use a construction line. Remember that the step in the back is 5' wide.

1. Zoom in to the back step area. Start the Line command, and click the
Temporary Tracking Point button on the Object Snap toolbar.
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The prompt in the Command window reads _1ine Specify first
point: _tt Specify temporary OTRACK point:. This is actually
three prompts grouped together:

» _Tine signifies the start of the Line command.
> Specify first point is the first prompt for the Line command.

» _tt Specify temporary OTRACK point signifies that the Tem-
porary Tracking Point option has been selected.

In this case, because the step is 5' long, you want to begin the side of
the step 1' to the left of the 3'-wide doorway opening. So, the tempo-
rary tracking point that you need is the starting point from which
you’ll measure the 1' distance—in this case, it is the upper end of the
left jamb line.

. Select the Endpoint osnap, and pick the upper end of the left jamb line.
A small cross appears at the point you just picked, and the prompt now
has _endp of Specify first point: added to it. This is two more
prompts grouped together:

» _endp signifies that the Endpoint osnap was selected.

» Specify first point is the second prompt for the Temporary
Tracking Point option. AutoCAD has recorded the temporary
tracking point and waits for you to specify the first point of the
line that is to be the left side of the back step. You'll do this by
using polar tracking and direct entry, telling AutoCAD how far
and in what direction from the temporary tracking point you
want to begin the line—in this case, it’s 1' to the left.

. Hold the cursor to the left of the temporary tracking point. When
the temporary alignment path appears with the tooltip, as shown in
Figure 5.8, enter 12.1. A line begins 1' to the left of the opening on
the outside wall line. Hold the crosshair cursor directly above the
beginning of the line, and when you see the vertical alignment path
with the tooltip, enter 2'1. The side of the step is drawn using the
direct entry technique with polar tracking. The Line command is
still running.
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FIGURE 5.8: Using atemporary tracking point with polar tracking and
direct entry

4. Hold the crosshair cursor directly to the right from the last point;
when you see the alignment path and tooltip, enter 5'J. AutoCAD
draws the front edge of the step. You used direct entry with polar
tracking again, and you didn’t have to enter either the relative polar
or the Cartesian coordinates.

5. Select Perpendicular Osnap from the Object Snap toolbar, and move the
cursor to the outside wall line (see Figure 5.9). When the perpendicular
icon appears on the wall line, click. AutoCAD draws the right edge of the
step, and the back step is complete. Press - to end the Line command.

FIGURE 5.9: Completing the back step with the Perpendicular osnap

6. Use Zoom Previous to view the completed back step with the whole
floor plan.
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Temporary tracking is a handy tool for AutoCAD users. You'll use it a few
more times in this book. When you combine it with the technique of using
polar tracking to help enter distances, as you have for the back step, you'll be
surprised at how quickly you can lay out orthogonal walls in a floor plan. The
polar tracking technique, used by itself, powerfully facilitates drawing the
footprint of a building. When you work through the next section, you’ll get
to practice using the temporary tracking tool once more.

I’'m sure this seems complicated, but you’ll get a chance to try the technique
three more times, because you now have to do the thresholds for the three exter-
nal openings.

Drawing the Thresholds

Thresholds generally are used on doorway openings when the level changes
from one side of the opening to the other or to prevent rain and dust from enter-
ing the structure. This usually occurs at entrances that open from or to the out-
side. Although quite different in shape, each threshold for the cabin has the
same geometry as the steps. The lip of each threshold is offset 2" from the out-
side wall, and each edge runs 3" past the doorjamb. (See Figure 5.2 earlier in this
chapter.) You'll use a temporary tracking point with polar tracking and direct
entry to draw the three thresholds for the cabin.

Here are the steps to draw a threshold for one of the openings. I'll use the
front door entry for the illustrations.

1. Zoom in to the opening and its immediate surroundings.

2. Start the Line command, and then click the Temporary Tracking
Point button and the Endpoint Osnap button on the Osnap toolbar. If
you prefer to use the keyboard, enter the shortcut tt for the Tempo-
rary Tracking Point osnap.

3. Place the cursor near the outside endpoint of one of the jamb lines,
and then move the cursor along the wall line away from the opening
until the polar alignment path and Track Point tooltip appear (see the
left of Figure 5.10).
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FIGURE 5.10: The tracking path and Track Point tooltip (top), the first
threshold line started (middle), and the completed threshold (bottom)

4. Enter the distance that the threshold extends past the jamb. (It’s 3".)
This begins the first line.
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5. Move the crosshair away from the wall line in a horizontal or vertical
direction (depending on which opening you're drawing) until the
polar alignment path and tooltip appear (see the middle of Fig-
ure 5.10).

6. Enter the overhang distance of the threshold. (It’s 2".)

7. Move the crosshair in a direction perpendicular to the last segment
drawn until the polar alignment line and tooltip appear.

8. Enter the length of the threshold. (It’s the length of the opening
plus 6".)

9. Invoke the perpendicular osnap, and hold the crosshair back on the
wall line; then click. Press 4 to end the Line command (see the right
of Figure 5.10).

10. Use Zoom Previous to view the finished thresholds with the rest of
the drawing.

11. Repeat the procedure on the remaining external doors. You can click
the Osnap button in the status bar to turn on the running Endpoint
osnap if you prefer this over clicking the button every time.

USING DIRECT ENTRY OF DISTANCES

Direct entry is a method used to specify distances for line segments or most
other procedures that require distance and direction specifications.You
position the crosshair in such a way that the direction from the last point
picked indicates the direction for the next line segment.You then enter the
distance.You don’t need to use either the relative polar or the relative
Cartesian coordinates.You primarily use this technique with polar tracking
to draw line segments that are oriented at a preset angle—in this case,
90°, 180°,270°, and 0°. It saves time because you have less data to enter.
You can also use direct entry with the Copy and Move commands to specify
the displacement of selected objects being moved or copied.

The tracking features in AutoCAD are powerful tools for drawing that you can
use in several ways. So far, you have used polar tracking and the Temporary
Tracking Point osnap, and you’ll use them again along with other tracking fea-
tures later in this chapter.
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Drawing the Balcony: Drawing Circles

A glance back at Figure 5.1 will tell you that the balcony consists of two semicir-
cles. You can draw these in several ways, but here you’ll form them from a circle.
Often, the easiest way to draw an arc is to draw a circle that contains the arc seg-
ment and then trim the circle back:

1. Choose Draw > Circle, and look at the Circle menu for a moment.

You have six options for constructing a circle. The first two require
you to specify a point as the center of the circle and to enter a radius
or a diameter. You use the next two when you know two or three
points that the circle must intersect. And finally, the last two options
use tangents and a radius or just tangents to form a circle.

[y —_—
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3 Tom, Tan, Radies
Taa, Tan, Tan

2. The balcony has a radius of 5', so choose the Center, Radius option.
The Command window prompts you to specify a point as the center
of the circle. The actual center for the balcony will be 5' above the
lower-right corner of the outside wall line, but for this exercise,
you’ll draw the circle in the living room and move it into position
later.

3. Pick a point in the middle of the largest room of the cabin. The center
is now established; as you move the cursor, the circle changes size
and becomes attached to the crosshair cursor (see Figure 5.11). You
could pick a point to establish the radius, but in this case, you know
exactly what you want the radius to be.

N O T E All the Circle creation methods are available at the Command
prompt as well.
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FIGURE

5.1 1: The circle attached to the crosshair cursor

LA o

Enter 5'4. AutoCAD draws the circle, and the command ends.

Click the Move button on the Modify toolbar, or enter m.. The cursor
changes to a pickbox. Select the circle, and press ..

. On the Object Snap toolbar or fly-out menu, click the Quadrant but-

ton. Quadrant snaps to any of the four points of a circle, arc, or ellipse
that project vertically or horizontally from the center point. Select
the circle somewhere near its bottom extremity (see the top of

Figure 5.12). A dashed image of the circle is attached to the crosshair
cursor. Turn off polar tracking by clicking the Polar button on the
status bar.

,3 T 1 P If an ellipse is rotated, the quadrant points will be located at the two

points where the curves are sharpest and the two points where the curves are
flattest. The quadrant snaps will always remain at the four points of a circle
or arc that project vertically or horizontally from the center point regardless
of the object’s orientation.
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1

1

FIGURE 5.12: Selecting the base point with the Quadrant osnap (top), the
circle attached to the crosshair cursor at its lowest point (middle), and the circle
positioned for the balcony (bottom)
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10.

11.

12.

13.

. Move the crosshair cursor around to see that the lowest point on the

circle is attached at the crosshair (see the middle of Figure 5.12).
You need to place this point at the lower-right corner of the outside
wall line.

Select the Endpoint osnap, and then pick the lower-right corner of
the cabin. The circle is positioned correctly for the balcony (see the
bottom of Figure 5.12). Now you can use the existing wall lines to
trim the circle into a semicircle.

Zoom in to the area of the balcony, and start the Trim command.

Select the two outside wall lines on the far right as the cutting edges,
as shown in Figure 5.13, and then right-click or press ..

t \ Cutting edge

/ Cutting edge

FIGURE 5.13: Selecting wall lines to be cutting edges

Select the portion of the circle that is inside the cabin. The circle is
trimmed into a semicircle. Press . to end the Trim command.

Start the Offset command, set the distance for 6", and offset the semi-
circle to the inside. Press I to end the Offset command. The balcony
is complete.

Use Zoom Previous to view the floor plan with the completed balcony.
Save the drawing as Cabin05a.dwg (see Figure 5.14).
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FIGURE 5.14: Thefloor plan with the balcony completed

As mentioned at the beginning of this section, you can use several techniques
to draw the balcony. The one you used gave you the opportunity to use the Move
command and the Quadrant osnap, and it let you see how using the lowest quad-
rant snap point on the circle is an easy way to locate the balcony on the building.
You didn’t need to enter any relative coordinates.

In the next section, you’ll continue to develop drawing strategies as you focus
on laying out a counter and fixtures to complete the kitchen.

Laying Out the Kitchen

The kitchen for the cabin will have a stove, a refrigerator, and a counter with a sink
(see Figure 5.15). The refrigerator is set 2" from the back wall. Approaching this
drawing task, your goal is to think about the easiest and fastest way to complete it.
The first step in deciding on an efficient approach is to ascertain what information
you have about the various parts and what geometry in the drawing will be able to
assist you. Figure 5.15 gives you the basic dimensions, and you’ll get more detailed
information about the sink and stove as you progress through the exercise.
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FIGURE 5.15: The general layout of the kitchen

Drawing the Counter

Although the counter is in two pieces, you'll draw it as one piece and then cut
out a section for the stove. Try two ways to draw the counter to see which
method is more efficient.

Using Polar Tracking and Direct Entry with
a Temporary Tracking Point

1. Use a zoom window to zoom your view so it is about the same mag-
nification as Figure 5.16. On the status bar, click the Polar button to
turn polar tracking back on if it isn’t already on. The Model and
Polar buttons should be in their on positions. The rest of the buttons
should be off, unless you prefer to have the Dyn button on to dynam-
ically display drawing input information in the drawing area or the
running osnaps.
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FIGURE 5.16: Drawing the counter using the direct entry technique

. Start the Line command. Activate the Temporary Tracking Point

osnap and then the Endpoint osnap. Next, place the cursor near the
lower end of the right rear doorjamb line. A small cross appears on
the point you choose.

. Hold the crosshair cursor directly to the right of that point. When the

Track Point tooltip and the dotted-line tracking path appear, enter
1'4.1. The line for the left side of the counter begins 16" from the jamb.

. Hold the crosshair cursor directly below the first point of the line,

and enter 2'. Hold the crosshair cursor to the right, and enter 9'10.4
(see Figure 5.16, shown earlier). Select the Perpendicular osnap, and
pick the inside wall line again. Press .! to end the Line command. The
counter is done.

Using Offset and Fillet

To do the same thing using the Offset command, you’ll need to undo the effects
of the preceding command. Because all lines were drawn in one cycle of the Line
command, one use of the U command will undo the entire counter:

£

1. Click the Undo button on the Standard toolbar, or enter ud. The

counter you just drew should disappear. If you ended the Line com-
mand while drawing the counter and had to restart it before you fin-
ished, you might have to click the Undo button more than once. If
you undo too much, click the Redo button, which is just to the right
of the Undo button.

Now draw the counter again, this time using the Offset and Fillet
commands.
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2. Offset the right inside wall line 3' to the left. Then, offset this new
line 9'-10" to the left. Finally, offset the upper inside wall line 2' down
(see Figure 5.17).

FIGURE 5.17: Offsetting wall lines to create the counter

3. Use the Fillet command with a radius of zero to clean up the two corners. |

You can decide which of the two methods is more practical for you. Both are If the Fillet command
powerful techniques for laying out orthogonal patterns of lines for walls, coun- has a nonzero radius

ters, and other objects. setting that you want
to keep, hold down

the Shift key to set
the radius to zero for

UNDOING AND REDOING IN AUuTOCAD one use of the com-

mand. After the com-

AutoCAD has two Undo commands, and they operate quite differently: mand ends, the
i , radius returns to its
» When you click the Undo button on the Standard toolbar, you’re nonzero setting.

using AutoCAD’s U command.You can also start it by typing u.l.The
U command works like the Undo command for Windows-compliant
applications by undoing the results of commands one step at a time.

» The Undo command in AutoCAD has many options, and you start it
by typing undo . You use this approach when you want to undo
everything you’ve done since you last saved your drawing or to undo
back to a point in your drawing session that you marked earlier. Be
careful when you use the Undo command; you can easily lose a lot of
your work.

The Oops command is a special undo tool that restores the last objects
erased, even if the Erase command wasn’t the last command executed.

The Redo command will undo the effect of several undos. So, if you undo a
few steps too many, you can still get them back.




150

Chapter 5 » Gaining Drawing Strategies: Part 2

Drawing the Stove and Refrigerator

The stove and refrigerator are simple rectangles. Use the Temporary Tracking
Point osnap to locate the first corner of each shape:

1. For the refrigerator, click the Rectangle button on the Draw toolbar,
and then click the Temporary Tracking Point Osnap option. Use the
Endpoint osnap to select a base point by placing the cursor near the
upper end of the right side of the counter. Then, hold the cursor
directly below that point. When the dotted tracking path and the
Track Point tooltip appear, enter 2.1. This starts the rectangle 2" from
the back wall, along the side of the counter. To specify the opposite
corner of the rectangle, enter @32,-32.1.

2. For the stove, right-click, and choose Repeat Rectangle from the con-
text menu that opens. Use the technique from step 1, but pick the
upper end of the left side of the counter as the tracking point. Hold
the cursor directly to the right of that point, and enter 2'4. Then,
enter @27,-26. to complete the rectangle.

3. Use the Trim command to trim away the front edge of the counter at
the stove (see Figure 5.18).

FIGURE 5.18: Thestove and refrigerator made with rectangles

’% N O T E Because the stove rectangle is drawn as a polyline—a special
line in which all segments compose one unique entity—you need to select
only one segment of it for all sides of the rectangle to be selected and, in this
case, for them to become cutting edges.
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Completing the Stove

The stove needs a little more detail. You need to add circles to represent the
burners and to add a line off the back to indicate the control panel (see Fig-
ure 5.19). You locate the burners by their centers.
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FIGURE 5.19: The details of the stove

1. Zoom in to a closer view of the stove. You need to draw a line along
the back of the stove that is 2.5" in from the wall line. Offset seems
like the right command to use.

2. Offset the wall line down 2.5". When you pick the line, pick it some-
where to the right or left of the stove—otherwise you might offset the
stove rectangle. After it’s offset, trim it back to the sides of the stove
(see Figure 5.20).

FIGURE 5.20: The stove with the control panel drawn
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6 "’ W A R NI N G The back segment of the stove coincides with the wall.
If you try to pick the wall line where the two lines coincide, you might pick
the rectangle of the stove instead. You don’t want to offset a line of the stove
because it’s a polyline. When you attempt to offset any segment of a polyline,
all segments are offset, and all corners are filleted automatically. This would
be an inconvenience in this situation because only one line segment needs to
be offset. When you draw the sink, you’ll learn a technique for selecting the
line you want when two or more lines overlap or coincide.

3. The next step is to lay out guidelines to locate the centers of the
burners. Offset the line you created for the control panel in step 2
down 6". Then, offset this new line down 11". Next you need vertical
guidelines. Use tracking to draw the first guideline.

4. Start the Line command, and select Temporary Tracking Point osnap
and then Endpoint osnap. Position the cursor near the upper-left cor-
ner of the stove.

5. Hold the cursor directly to the right of this point. When the dotted
tracking path and the Track Point tooltip appear, enter 7.5.4. This
starts the first guideline.

6. Hold the crosshair cursor below the first point of the guideline, and
pick a point just below the stove. Press  to end the Line command.

7. Offset this line 12" to the right (see Figure 5.21). The guidelines are
now in place.

FIGURE 5.21: The guidelines for the centers of the burner circles
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The next step is to draw a circle for one burner, copy it to the other three
burner locations, and then change the radius of the left front burner:

>:<1.

Use the Circle command and the Intersection osnap to draw a circle
with its center at the lower-left intersection of the guidelines and
with a radius of 3.5".

Start the Copy command. Select the circle, and then press .

Choose the Intersection osnap. Select the intersection of the guide-
lines at the center of the circle as a base point.

Select the Intersection osnap again, and pick the intersection of
guidelines above the first circle (see Figure 5.22). Select the Intersec-
tion osnap again, and pick one of the intersections on the right side.
Then, select the Intersection osnap one more time, and pick the
fourth intersection of guidelines. Press . to end the Copy command.
The burners are in place. Now you need to change the size of the
lower-left burner.

FIGURE 5.22: Copying the first burner

Select the lower-left burner. Five grips appear on the circle and at its
center.

. Click the Properties button to the right of the Zoom icons on the

Standard toolbar, or right-click the drawing area and select Properties
from the context menu, to open the Properties palette. It will fill most
of the left part of the screen (see Figure 5.23); you can readjust its size
and position. Notice the drop-down list at the top of the Properties
palette. This tells you that the currently selected object is a circle.
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FIGURE 5.23: The Properties palette and the selected burner

7. Move down the categorized list of properties in the Geometry list, and

click Radius.

8. Highlight the 3'4" Radius setting. Change it to 4.5", and press .. The
burner in the drawing is enlarged.

9. Click the X in the upper-left corner of the Properties palette to close it.
Then, press the Esc key to turn off the five grips that were on the circle.

10. Erase the guidelines to complete the stove (see Figure 5.24). Use
Zoom Previous to see the whole kitchen with the completed stove.

FIGURE 5.24: The completed stove
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With the stove finished, the final task in the kitchen is to draw the sink.

Y NOTE The Properties palette is an important tool for working with

objects in a drawing. You’ll learn more about it in Chapter 6, and you’ll use it
throughout the rest of this book.

Drawing the Kitchen Sink

You'll draw a double sink, with one basin larger than the other (see Fig-
ure 5.25). You’ll use Offset, Fillet, and Trim to create the sink from the
counter and wall lines:
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FIGURE 5.25: The sink with dimensions

1. Zoom in to the sink area, keeping the edges of the refrigerator and
stove in view. Offset the wall line 1" down and the front edge of the
counter 1.5" up.

2. Restart the Offset command, and set the offset distance to 10". You're K

going to offset the right side of the counter 10" to the left, but it coin- When you drew the

cides with the left side of the refrigerator. Hold down the Shift key detail onto the stove,
and the spacebar as you pick that line. If the refrigerator becomes you could have used
dashed, pick the same line again. The selected line switches to the selection cycling to

line representing the edge of the counter. When the counter edge is ez zah el W
where it coincided

selected, release the Shift key and the spacebar. Press ., and then with the stove out-
complete the offset by picking a point to the left of the selected line. line. You didn’t need
This selection technique is called cycling. It allows you to select a to because you could

line that might coincide with another line. easily select the wall
line at a point where

3. Offset this new line 2'-9" to the left. This forms the outside edge of the stove outline
the sink (see the top of Figure 5.26). wasn’t interfering.



156 Chapter 5  Gaining Drawing Strategies: Part 2

FIGURE 5.26: The offset lines to form the outside edge of the sink (top),
the offset lines to form the inside edges of the sink (middle), and the finished sink
(bottom)

4. Fillet the corners of this rectangle to clean them up, using a radius
of zero.

5. Offset the left side, bottom, and right sides of the sink 1.5" to the inside.
Offset the top side 4" to the inside. Then, offset the new line on the left
9" to the right and again 2" farther to the right. This forms the basis of
the inside sink lines (see the middle of Figure 5.26).
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6. Trim away the horizontal top and bottom inside sink lines between
the two middle vertical sink lines. Then, fillet the four corners of each
sink with a 2" radius to clean them up.

7. Fillet all four outside sink corners with a 1.5" radius. This finishes the
sink (see the bottom of Figure 5.26). Use Zoom Previous to view the
whole kitchen with the completed sink.

This completes the kitchen area. You drew few new lines to complete this task
because you created most of them by offsetting existing lines and then trimming
or filleting them. Keep this in mind as you move on to the bathroom.

Constructing the Bathroom

The bathroom has three fixtures: a sink, a shower, and a toilet (see Figure 5.27).
When drawing these fixtures, you’ll use a few object snaps over and over again.
You can set one or more of the osnap choices to be continually running until
you turn them off. That way, you won’t have to select them each time.
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FIGURE 5.27: The bathroom fixtures with dimensions

Setting Running Object Snaps

You'll set three osnaps to run continually for now, until you get used to how
they work:

1. Right-click the Osnap button on the status bar, and choose Settings
from the shortcut menu to open the Drafting Settings dialog box. By
default, the Object Snap tab is on top (see Figure 5.28).
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FIGURE 5.28: The Object Snap tab of the Drafting Settings dialog box

Each of the 13 osnap options has a check box and a symbol next to it.
The symbol appears as a marker in the drawing when you select a par-
ticular osnap and the cursor is near a point where you can use that
osnap. You can select any number of osnaps to be running at a time.

N O T E You can choose a different color for the markers if you want. If
you're using a dark background in the drawing area, use a bright color, such
as yellow. For a white background, try blue.

2. In the lower-left corner of the Drafting Settings dialog box, click
Options to open the Options dialog box (see Figure 5.29); the Draft-
ing tab should be on top. Then, on the left side in the AutoSnap Set-
tings area, click the Colors button to open the Drawing Window
Colors dialog box. 2D Model Space and AutoSnap Marker will be
selected. Open the Color drop-down list in the upper-right corner,
and select a color. Then click Apply & Close. While you’re in the
Autosnap Settings area of the Drafting tab, make sure the Marker,
Magnet, and Display AutoSnap Tooltip check boxes are selected. Also
make sure that the Display AutoSnap Aperture Box is unchecked. You
can change the size of the markers using the slider in the AutoSnap
Marker size area, but don’t make them so large that they become
cumbersome to work with. Click OK.
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FIGURE 5.29: The Drafting tab of the Options dialog box

3. Back on the Object Snap tab of the Drafting Settings dialog box, click
the check boxes next to Endpoint, Midpoint, and Intersection. Then,
above the list and to the left, be sure the check box next to Object
Snap On is selected. Click OK to close the dialog box. These osnaps
will now be active anytime you're prompted to select a point on the
drawing. You can deactivate them by turning off Osnap mode in the
status bar.

Now you're ready to begin drawing the three fixtures for the bathroom. The
shower determines the placement of the other two, so let’s start there.

Drawing a Shower Unit

You'll start the shower unit with a rectangle and then trim away one corner. As
you start this exercise, check the status bar. The Polar, Osnap, and Model buttons
should be in their on positions. The rest of the buttons should be off. Follow
these steps:

1. Enter z.le to zoom to the drawing’s extents. Then, use the zoom
window to view the bathroom close-up. Start the Rectangle com-
mand. For the first point, move the cursor to the upper-left inside
corner of the room. Notice the square that appears at the corner.
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This is the AutoSnap marker for the running Endpoint osnap. As
soon as it appears on the endpoint you want to snap to, click. This
places the first corner of the rectangle at the endpoint. For the sec-
ond point, enter @40,-40..

,?, T 1 P |Ifyoudon’t get the rectangle you want after entering the relative

coordinates for the second corner, choose Tools > Options to open the Options
dialog box. Click the User Preferences tab. In the upper-right corner, in the
Priority for Coordinate Data Entry area, be sure that the button next to Key-
board Entry Except Scripts is active. Then, click OK. Try the rectangle again.

2. Start the Line command, and move the cursor near the midpoint of
the bottom line of the rectangle. Notice that a triangle, the Midpoint
AutoSnap symbol, appears when you get near the midpoint of the
line. When you see the triangle on the midpoint you want, click.

3. Move the cursor near the midpoint of the right side of the rectangle
until you see the triangle appear at the midpoint location (see
Figure 5.30). Click again. Press J to end the Line command.

g r_‘

FIGURE 5.30: Using the Midpoint osnap to complete a line across the cor-
ner of the shower

Start the Trim command, and using the last line you created as a cut-
ting edge, trim away the lower-right corner of the shower rectangle.
The trimming requires only one pick because you're trimming a
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polyline. Press ! to stop the Trim command. This completes the
shower.

You want to offset the shower inward evenly on all sides, but the
perimeter now consists of an open polyline and a line. To close the
polyline, you could use the Polyedit command’s Join option, as you
did in an earlier exercise, or delete the line and direct the polyline to
create a segment that closes its perimeter. For this exercise, you will
do the latter.

5. Select and erase the diagonal line you used as a cutting edge to trim
the shower.

6. Choose Modify > Object > Polyline from the menu, or enter pe.!. At
the Select polyline or [Multiple]: prompt, select any segment
of the shower polyline. Enter ¢! to choose the Close option. The
Close option closes an open polyline by creating a straight segment
between the open endpoints.

7. Offset the shower polyline inward 1%4", as in Figure 5.31.

FIGURE 5.3 1: The offset shower polyline

Next, draw the sink to the right of the shower.
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Drawing the Bathroom Sink

You'll offset a line and draw an ellipse for this fixture while practicing using the
Temporary Tracking Point osnap option in the process. The Endpoint and Mid-
point osnaps are still running.

1.

Zoom in to the sink area with a zoom window. Offset the top inside
wall line down 16". Then, use the outside shower wall as a cutting
edge, and trim back the line.

Click the Ellipse button on the Draw toolbar, or enter ell. Enter ¢
to select the Center option.

Activate the Temporary Tracking Point osnap, and then move the cur-
sor near the midpoint of the newly offset line. When the small cross
appears in the AutoSnap marker, the tracking point is established.

Move the crosshair cursor directly above the tracking point. When
the dotted tracking path and the Track Point tooltip appear, enter 8.1
to locate the center of the counter. The Command window will prompt
you for the location of the ends of two perpendicular axes. Start with
the left/right axis, and enter the distance using direct entry and polar
tracking, as you did for the steps earlier in this chapter.

Hold the crosshair cursor directly to the right of the center point.
Enter 7. Hold the crosshair cursor directly above the center, and
enter 5. The ellipse is constructed, and the sink fixture is com-
plete (see Figure 5.32). Leave the view on your screen as it is for a
moment.

FIGURE 5.32: The completed sink fixture

Drawing the toilet is the final task in this chapter. You’ll use the Ellipse com-
mand again, along with the Rectangle command. You’ll also learn about a couple
of new display options.
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Positioning a Toilet

The toilet consists of a rectangle and an ellipse centered between the shower and
the wall. The tank is offset 1" from the back wall and is 9" x 20". The ellipse rep-
resenting the seat measures 18" in one direction and 12" in the other.

w4 1. Onthe Standard toolbar, click the Pan Realtime button. The cursor

%" changes to a small hand when you return it to the drawing area. Posi-
tion it in the lower-left corner of the drawing area with the view still
zoomed in on the sink.

2. Hold down the left mouse button, and drag the hand up and to the
right. When the toilet area comes into view, release the mouse button.
The drawing slides along with the movement of the cursor. If necessary,
do this again until you have the toilet area centered in the drawing area.

,” T I P You can also perform a pan, a lateral change in the viewing area
with no change in zoom factor, by holding down the middle mouse button or
scroll wheel. The mbuttonpan variable must be set to one (enter mbutton-
pan.! 1.1) for this functionality to be available. Now that most people use a
wheel mouse, this manner of panning is becoming the preferred method.
Rolling the wheel to zoom is also common.

3. Right-click, and choose Zoom from the shortcut menu that opens.
Back on the drawing, the cursor changes to a magnifying glass with a
plus and minus sign.

4. Position the Zoom Realtime cursor near the top of the drawing, and
hold down the left mouse button. Drag the cursor down, and watch
the view being zoomed out in real time. Move the cursor up, still
holding down the mouse button. Position the cursor in such a way
that you have a good view of the toilet area, and then release the
mouse button. Right-click again, and choose Exit from the context
menu to end the Zoom Realtime command.

These zooming options are convenient tools for adjusting the view of your
drawing. Let’s move on to the toilet. You need to find a way to position the toilet
accurately, centering it between the wall and shower. The midpoint of the left
wall line isn’t useful because the wall line runs behind the shower. You’ll have to
construct a guideline:

1. With the Rectangle command, draw the 9" x 20" toilet tank a few
inches to the right of the wall, not touching any lines. Then, offset
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the left wall line 1" to the right to make a guideline. Use the shower
as a cutting edge, and trim this guideline down to the shower (see the
top of Figure 5.33).

FIGURE 5.33: The toilet tank with an offset guideline (top), the tank cor-
rectly positioned (middle), and the cursor controlling the size of the second axis for
the toilet seat (bottom)
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10.

Start the Move command, select the tank, and then press .

For the base point, move the cursor to the middle of the left side of
the tank. When you see the triangle at the midpoint, click.

For the second point, move the cursor onto the guideline. When it
gets closer to the midpoint than the endpoint, the triangle appears at
the midpoint. At this point, click. The rectangle is accurately posi-
tioned 1" from the left wall and centered between the shower and
lower wall (see the middle of Figure 5.33).

Erase the guideline.

Start the Ellipse command. The Command window displays a
default prompt of Specify axis endpoint of ellipse or
[Arc/Center] :. Using the Specify Axis Endpoint option, you can
define the first axis from one end of the ellipse to the other. This
will help you here.

. Move the cursor near the midpoint of the right side of the tank, and

when the triangle shows up there, click. This starts the ellipse.

Hold the crosshair cursor out to the right of the rectangle, and enter
1'61. This positions the first axis. Now, as you move the crosshair
cursor, you'll see that a line starts at the center of the ellipse, and the
cursor’s movement controls the size of the other axis (see the bottom
of Figure 5.33). To designate the second axis, you need to enter the
distance from the center of the axis to the end of it, or half the overall
length of the axis.

Hold the crosshair cursor directly above the center point, and enter
6.1. The ellipse is complete, so you’ve finished the toilet.

Before you save this drawing, use the Pan and Zoom tools to zoom
out and pan your drawing until the whole floor plan fills the drawing
area, except for a thin border around the outside of the plan (see Fig-
ure 5.34). Save this drawing as Cabin05b. dwg.
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FIGURE 5.3 4: The completed floor plan zoomed and panned to fill the screen

The bathroom is complete, and you now have a fairly complete floor plan for
the cabin. While completing the drawing tasks for this chapter, you were exposed
to several new commands and techniques to add to those introduced in Chap-
ter 4. I hope you have experimented with the dynamic display feature (the Dyn
button on the status bar) and know whether you want it to be active and, if so,
when. You now have a set of tools that will take you a long way toward being able
to lay out a drawing of any size.

Chapters 1 through 5 fill out the basic level of skills in AutoCAD that allow you
to draw on the computer approximately as you would with pencil and vellum,
although you might already see some of the advantages CAD offers over tradi-
tional board drafting. Beginning with the next chapter, I'll introduce you to con-
cepts of AutoCAD that don’t have a counterpart in board drafting. These features
will take you to a new level of knowledge and skill, and you’ll start to get an idea
of what sets computer drafting apart.
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USING PAN REALTIME AND ZOOM REALTIME

The Pan Realtime and Zoom Realtime buttons are next to each other on the
Standard toolbar.You can start Pan Realtime by typing p.You can start
Zoom Realtime by typing z.1.1.You can also start Pan Realtime or Zoom
Realtime by right-clicking at the Command: prompt and then choosing
Pan or Zoom from the shortcut menu. If you try this, you’ll find that it’s eas-
ier than clicking the Pan Realtime or Zoom Realtime button.

Once one of these Realtime commands is running, you can switch to the
other one by clicking the other Realtime button or by right-clicking and
choosing the other one from the shortcut menu.This shortcut menu also has
other options that help make Pan Realtime and Zoom Realtime quite useful
commands:

Exit Ends the Zoom Realtime or Pan Realtime command.

Pan Switches to Pan Realtime from Zoom Realtime.

Zoom Switches to Zoom Realtime from Pan Realtime.

3D Orbit Is a special viewing tool for 3D that is covered in later chapters.

Zoom Window Allows you to make a zoom window without first ending
Pan Realtime or Zoom Realtime.You pick a point, hold down the left mouse
button, and then drag open a window in your drawing. When you release
the button, you’re zoomed into the window you made, and Pan Realtime or
Zoom Realtime resumes.

Zoom Original Restores the view of your drawing that you had when
you began Pan Realtime or Zoom Realtime.

Zoom Extents Zooms to the drawing extents.

To end Pan Realtime or Zoom Realtime, press the Esc key, press -, or right-
click and choose Exit from the context menu.

When Pan Realtime or Zoom Realtime is running, AutoCAD is in a special
mode that makes the status bar invisible and therefore unusable.
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If You Would Like More Practice...

The following are several additional exercises that will give you the opportunity
to practice the skills and techniques you have learned up until now.

Drawing the Cabin Again

As is true for almost any skill, the key to mastery is practice. Redrawing the
entire cabin might seem daunting at this point when you think of how long it
took you to get here. But if you try it all again, starting with Chapter 3, you'll
find that it will take about half the time it did the first time, and if you do it a
third time, it’ll take half that time. Once you understand the techniques and
how the commands work, feel free to experiment with alternative techniques to
accomplish tasks and with other options on the commands.

Drawing Something Else

If you have a specific project in mind that you would like to draw in AutoCAD, so
much the better—try it.

Drawing Some Furniture for the Cabin

Once you put some furniture in the cabin, you'll quickly see how small it is! But
it can still accept some basic furniture without seeming too cramped. You
should be able to add the following:

» Kitchen—a table and chairs
» Living room—a short couch or love seat, coffee table, and easy chair
» Bedroom—a double bed, dresser, and nightstand

Use a tape measure, and go around your office or home to determine the
approximate dimensions of each piece. The goal here is not so much to ensure
accuracy of scale but to practice drawing in AutoCAD. Figure 5.35 shows the
floor plan with these items of furniture. If you draw the bed shown here, try
using the Spline tool for the curved, turned-down sheets. It’s in the middle of
the Draw toolbar. You’ll see how it works after a little experimentation.
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FIGURE 5.35: The floor plan with furniture

Drawing a Gasket

Figure 5.36 shows a gasket that is symmetrical around its vertical and horizontal
axes. This symmetry will allow you to use the Mirror command to create much
of the drawing.

R
[ | Note: Thickness 0.125
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FIGURE 5.36: A gasket
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The diagrams in Figure 5.37 summarize the steps.

ak
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FIGURE 5.3 7: The 13 steps to creating the gasket

To draw the gasket, set Linear Units to Engineering with a precision of
0'-0.00". Set Angular Units to Decimal with a precision of 0.00. Now, follow
these steps:

1.
2.

Use the Line command to draw a rectangle 4" wide and 3" high.

Offset the upper horizontal line and the left vertical line 1" to the
inside of the rectangle.

Use Fillet with a radius set to 1" on the upper-left corner of the origi-
nal rectangle.

Draw the circle with the 0.25" radius, using the intersection of the
two offset lines as the center.

Erase the offset lines.

Offset the right vertical line 2" to the left and the bottom horizontal
line 1.5" up.

Use Fillet with a radius of 0.50" on the intersection of these two lines,
retaining the right and lower segments.

Trim back the lower-right corner of the original rectangle.

9. Draw circles with 0.50" and 0.75" radii on the bottom and right sides

10.

of the shape.

Use Trim to remove unneeded lines.
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11. Use Mirror to flip the shape down.
12. Use Mirror again to flip the shape to the right.
13. Erase unneeded lines. (Each line to be erased is really two lines.)

If you choose to save this drawing, name it Gasket-05.dwg.

Drawing a Parking Lot
Figure 5.38 shows a parking lot partially bordered by sidewalks and streets.
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FIGURE 5.38: A parking lot

You'll get a lot of practice using the Offset and Fillet commands while com-
pleting this drawing. Guidelines will help you, so don’t be afraid to use them.
Note the tip at the end of this section. Here’s a summary of the steps:

1. Set Linear and Angular units to Decimal, each with a precision of 0.
Assume that 1 linear decimal unit equals 1'. Set Polar Tracking to
90°, and turn it on. Set the Endpoint and Midpoint osnaps to be run-
ning. Set Snap to 10, Grid to 0, and Drawing Limits to 400, 250.
Zoom All.

2. Use Grid and Snap to draw the large 260' x 170" rectangle using the
Line command and relative Cartesian coordinates as you did in Chap-
ter 3. Turn off the Grid and Snap. Offset three of the lines 6' to the
outside to make the sidewalk.
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On two sides, offset the outer sidewalk line 4' to the outside to make
the curb. Then, offset the curb lines 30' and 40' to make the street.

Draw extra lines to make the street intersection.

Fillet and Trim lines to create the curved corners of the intersection
and sidewalks.

Offset the lines of the inner rectangle to the inside to make guidelines
for the parking strips and islands.

7. Use Fillet and Trim to finish the drawing.

8.

If you choose to save this drawing, name it Parking Lot-05.dwg.

,r, T 1 P Using Fillet on two parallel lines creates a semicircle to connect
them. Try it on the islands in the parking area.

Are You Experienced?

Now you can...

]

]

8 s

B 8 8 8

use the Temporary Tracking Point option to create and use
tracking points

use the Quadrant and Intersection osnaps
set up and use running osnaps

move around the drawing area with Zoom Realtime and
Pan Realtime

use the Circle and Ellipse commands
move and duplicate objects with the Move and Copy commands
use a circle and the Trim command to make a semicircle arc

use guidelines to locate the center of circles for a stovetop
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Using Layers to
Organize Your Drawing

Creating new layers

Assigning a color and a linetype to layers
Moving existing objects onto a new layer
Controlling the visibility of layers
Working with linetypes

Creating layer states
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n precomputer days, drafters used sets of transparent overlays on their draft-

ing tables. These were sheets that stacked on top of one another, and the

drafters could see through several at a time. Specific kinds of information

were drawn on each overlay, with all related spatially so that several overlays
might be drawn for the same floor plan. Each discipline, such as plumbing, elec-
trical, or HVAC, as well as charts and tables, were drawn on separate overlays so
that the floor plans were not required to be reproduced for every type of drawing
produced. Each overlay had small holes punched near the corners so the drafter
could position the overlay onto buttons, called registration points, that were
taped to the drawing board. Because all overlays had holes punched at the same
locations with respect to the drawing, information on the set of overlays was
kept in alignment.

To help you organize your drawing, AutoCAD provides you with an amazing tool,
called layers, which is a computerized form of the transparent overlays, only much
more powerful and flexible. In manual drafting, you could use only four or five
overlays at a time before the information on the bottom overlay became unreadable
(copying the drawing meant sending all the layers through the blueprint machine
together). In AutoCAD, you aren’t limited in the number of layers you can use. You
can have hundreds of layers, and complex CAD drawings often do.

Using Layers as an Organization Tool

To understand what layers are and why they are so useful, think again about the
transparent overlay sheets used in hand drafting. Each overlay is designed to be
printed. The bottom sheet might be a basic floor plan. To create an overlay sheet
for a structural drawing, the drafter traces over only the lines of the floor plan
that the overlay needs and then adds new information pertinent to that sheet.
For the next overlay, the drafter performs the same task again. Each sheet, then,
contains some information in common, in addition to data unique to that sheet.

In AutoCAD, using layers allows you to generate all the sheets for a set of over-
lays from a single file (see Figure 6.1). Nothing needs to be drawn twice or traced.
The wall layout is on one layer, and the rooflines are on another. Doors are on a
third. You can control the visibility of layers so that you can make all objects
residing on a layer temporarily invisible. This feature lets you put all information
keyed to a particular floor plan in one .dwg file and from that drawing produce a
series of derived drawings, such as the foundation plan, the second floor plan, the
reflected ceiling plan, and the roof plan, by making different combinations of lay-
ers visible for each drawing. When you make a print, you decide which layers will
be visible. Consequently, in a set of drawings, each sheet based on the floor plan
displays a unique combination of layers, all of which are in one file.
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Reflected Roof
ceiling plan plan
tstfloor Afl.‘ltOCA[:-‘?Wg __ ondfloor
plan ile contains plan
all layers.
Basement Foundation
plan plan

FIGURE 6.1: A diagram of several drawings coming from one file

Layers, as an organization tool, allow you to classify the various objects in a
computerized drawing—Ilines, arcs, circles, and so on—according to the compo-
nent of the building they represent, such as doors, walls, and windows. Each
layer is assigned a color, and all objects placed on the layer take on that assigned
color unless you specify a different color for the objects. This lets you easily dis-
tinguish between objects that represent separate components of the building
(see Figure 6.2). And you can quickly tell which layer a given object or group of
objects is on.

FIGURE 6.2: Separate layers combined to make a drawing

First, you'll look at the procedure for achieving this level of organization,
which is to set up the new layers and then move existing objects onto them.
Following that, you’ll learn how to create new objects on a specific layer.
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Setting Up Layers

All AutoCAD drawings have one layer in common—Iayer 0. Layer 0 is the default
layer in all new drawings. If you don’t add any new layers to a drawing, every-
thing you create in that drawing is on layer 0. Everything so far in the cabin
drawing has been drawn on layer 0.

All objects in AutoCAD are assigned a layer. In this book, I'll refer to objects
assigned to a particular layer as being on that layer. You can place objects on a
layer in two ways: you can move them to the layer, or you can create them on the
layer in the first place. You'll learn how to do both in this chapter. But first you
need to learn how to set up layers. To see how you do this, you'll create seven
new layers for your cabin drawing—Walls, Doors, Steps, Balcony, Fixtures,
Headers, and Roof—and then move the existing objects in your drawing onto
the first five of these layers. After that, you’ll create new objects on the Headers
and Roof layers. You'll begin by creating a few new layers:

1. Open AutoCAD, and then open Cabin05b.dwg. The Layers toolbar
should be just above the drawing area on your screen on the left; it
contains four buttons and a drop-down list for controlling layers.
(The LT Layers toolbar has only two buttons.)

lil...;o""=.ii 3:3-3 uI

To the right is the Properties toolbar with four drop-down lists for
controlling linetypes, colors, and other layer properties. These are the
default positions for these toolbars, but your screen might have a dif-
ferent arrangement.

[5G 3 I | e | gl

2. Click the Layer Properties Manager button on the left end of the Lay-
ers toolbar to open the Layer Properties Manager dialog box (see Fig-
ure 6.3). Notice the large open area in the middle right of the dialog
box with layer 0 listed at the top. This is the Layer List box. All the
layers in a drawing are listed here, along with their states and proper-
ties. Cabin05b. dwg has only one layer so far.

4
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FIGURE 6.3: The Layer Properties Manager dialog box

To the left of the Layer List box is the Layer Filters tree view box where you K
can define which layers to display in the Layer List box. The Layer Properties
Manager dialog box has seven buttons at the top to perform layer and filter man-
agement tasks. You'll see two check boxes and five buttons at the bottom of the ;Ii‘l’tierlgt::h; e";f;x
dialog box including a Settings button for defining the actions AutoCAD takes in Chapter 12.
when you introduce a new layer into the drawing. Before setting up new layers,
look for a moment at the Layer List box.

You’ll look more

Using the Layer List Box

Each layer has four properties—Color, Linetype, Lineweight, and Plot Style—
that determine the appearance of the objects on that layer. Look at the layer 0
row in the list, and notice the square and the word white in the Color column.
The square is black (or white if you have a black background for your drawing
area), but the name of the color is White whether the square is black or white.
Continuous is in the Linetype column. This tells you that layer 0 has been
assigned the setting White (meaning black or white) and the Continuous line-
type by default.

% N O T E If you set up your drawing area so that the background is white,
AutoCAD automatically changes the color assigned to White in the Layer List
box to black, so lines that would ordinarily appear as white on a black back-
ground now appear as black on the white background. When you then switch
to a black background, the black lines change to white lines. This allows the
lines to be visible regardless of the background color, and AutoCAD doesn’t
have to assign a new color to a layer that has been assigned the White setting
when you switch background colors.
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The five columns to the left of the Color column are Status, Name, On, Freeze,
and Lock. They have icons or text in the layer 0 row. These columns represent some
of the status modes—or stafes—of the layer, and they control whether objects on a
layer are visible, whether they can be changed, or on which layer new objects are
created. I'll discuss the visibility and status of layers later in this chapter, and I'll dis-
cuss the columns to the right of the Linetype column—Lineweight, Plot Style, Plot,
and Description—in Chapter 15. Don’t worry about them right now.

Creating New Layers and Assigning Colors

Let’s create a few new layers, name them, and assign them colors:

L 1. Just above the Status column, click the New Layer icon. A new layer
named Layer1 appears in the list. The layer’s name is highlighted,
which means you can rename it by typing another name now.

2. Enter Walls. Layer] changes to Walls. The row for the Walls layer
should still be highlighted (see Figure 6.4).
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FIGURE 6.4: The Layer Properties Manager dialog box with a new layer named Walls

3. Click White in the Color column for the Walls row to open the Select
Color dialog box (see Figure 6.5). Notice the three tabs at the top—
Index Color, True Color, and Color Books. Each has a different selec-
tion of colors available to AutoCAD. Be sure the Index Color tab is
selected. You have three sets of color swatches and two buttons for
making color choices. In the row of 9 color swatches, below the large
group of 240 choices, click the cyan (turquoise) square. In the Color
text box, White changes to Cyan, and the front rectangle in the lower-
right corner takes on the color cyan.
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FIGURE 6.5: TheIndex Color tab in the Select Color dialog box

,f-" T I P As you move the cursor over the available color swatches, the index
color number, from 1 through 255, appears beneath the large field of 240
choices.

4. Click OK to close the Select Color dialog box. In the Layer List box of
the Layer Properties Manager dialog box, you can see that the color
square for the Walls layer has changed to cyan.

As you create your new list of layers and assign them colors, notice how each
color looks in your drawing. Some are easier to see on a screen with a light back-
ground, and others do better against a dark background. In this book, I'll assign
colors that work well with a black background. If your system has a white back-
ground, you might want to use darker colors, which you can find in the array of
240 color swatches in the upper half of the Index Color tab.

You'll now continue creating new layers and assigning them colors. You'll
master this procedure as you add a new layer or two in each chapter throughout
the rest of the book:

1. Inthe Layer Properties Manager dialog box, click the New Layer button,
or right-click in the Layer List box and choose New Layer from the list.

2. Enter Doors. to change the name of the layer.

3. Pick the color square in the Doors row. When the Select Color dialog
box opens, click the red square in the same row of color swatches
where you previously found cyan. Click OK.

4. Repeat these steps, creating the following layers with their assigned
colors. Pick the colors from the same row of color swatches that you
have been using.
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6 "} W A RNIN G Inthe row of 9 colors, the ninth swatch might not be
clearly visible when it is close to the background color of the dialog box.

Layer Name Color

Steps 9 (Light Gray)
Balcony Green
Fixtures Magenta
Headers Yellow

Roof Blue

Ir’ T 1 P Blue might or might not read well on a black background. If you
don’t like the way it looks, try picking a lighter shade of blue from the array
of 240 colors on the Index Color tab.

When finished, the layer list should have eight layers with their assigned col-
ors in the color squares of each row (see Figure 6.6). All layers are assigned the
Continuous linetype by default. This is convenient because most building com-
ponents are represented in the floor plan by continuous lines, but the roof—
because of its position above the walls—needs to be represented by a dashed line.
Later you’ll assign a Dashed linetype to the Roof layer.
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FIGURE 6.6: The Layer List box, in the Layer Properties Manager dialog box, with the
seven new layers and layer 0
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NAMING LAYERS

You can name layers in a variety of ways. With their different color assign-
ments, layers make it possible for you to easily distinguish which objects in
your drawing represent walls or other parts of your building. Most offices
follow a standard for organizing layers by name, color, and linetype.The
American Institute of Architects (AIA) publishes layering standards, which
are often adapted by architecture firms and customized to fit their specific
needs. Before AutoCAD version 2000, lineweights in AutoCAD drawings
were controlled only by color, so the layer standards were developed around
this determining factor. Since version 2000, this is no longer the case. As a
result, you can expect that layering standards used for years will be chang-
ing. With the cabin drawing, you’ll start developing a basic set of layers.
Once you learn how to manage the set you’re using here, tackling more
complex layering systems will come naturally.

Y NOTE When you name layers, you can use uppercase and lowercase let-

ters, and AutoCAD will preserve them. But AutoCAD doesn’t distinguish
between them and treats Walls, WALLS, and walls as the same layer.

In more complex
drawings, you might
need several layers
for variations of the
same building com-

USING AUTOCAD’S TRADITIONAL COLORS

The traditional set of 255 colors for AutoCAD is set up in such a way that
the first 7 colors are named (Blue, Red, and so on) and numbered (1

through 7), whereas the other 248 colors have only numbers. ponent, landscape
As you saw on the Index Color tab of the Select Color dialog box, AutoCAD e e
part. You might

has three groupings of colors: a large array of swatches in the top half and

. ' . replace the Walls
two rows of swatches below. Moving the cursor over a swatch displays its

layer, for example,

AutoCAD number below the array as well as its red, green, blue (RGB) val- with several layers,
ues. Click a swatch to assign it to the layer that has been selected in the such as Existing
Layer Properties Manager dialog box. Walls to Remain,

. Walls to Be
You should avoid using colors that resemble the background color, such as Demolished, and New
colors 250 or 18 with a black background. The objects with these colors Walls. Once you
could become visually lost in the drawing area. Be aware of this if your acquire the skills pre-

sented here, you’ll
have no difficulty
progressing to a
Continues more complex layer-
ing system.

drawings might be sent to someone who doesn’t use your color standards
so that they can work efficiently with the drawings.
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USING AUTOCAD’S TRADITIONAL COLORS (Continued)

The array of 240 colors In the top half of the dialog box are colors
numbered 10 through 249, arranged in an array of 24 columns, each hav-
ing 10 swatches.

The row of 9 standard color swatches This group includes colors 1
through 9.The first 7 colors in this group also have names: Red (1), Yellow
(2), Green (3), Cyan (4), Blue (5), Magenta (6), and White/Black (7). Colors
8 and 9 have numbers only. Color 7 is named White, but it will be black if
you’re using a white background color.

The row of 6 gray shades These colors are often assigned screening val-
ues (such as 50 percent, 75 percent, and so on) numbering 250 through 255.
As pure color assignments, they range from almost black to almost white.

These 255 colors, plus the background color, make up the traditional Auto-
CAD 256-color palette. Two additional colors are in a group by themselves,
Logical Colors, and are represented by buttons on the Index Color tab.

The two buttons in this grouping—ByLayer and ByBlock—represent two
ways you can assign a color to objects—such as lines, circles, text, and so
on—via the layer they are on or via the block they are part of, rather than
to the objects themselves. (I'll cover blocks in the next chapter.) When you
assign cyan to the Walls layer and place all objects representing walls on
that layer, all wall objects are automatically assigned the color ByLayer and
take on the color of their layer—in this case, cyan.

You can change the color of an object to one other than the layer color by
selecting the object and choosing a color from the Color Control drop-down
list in the Properties toolbar. Setting an object’s color directly is not always
best practice, however, and you should try to maintain color assignments by
layer whenever practical.

Looking at the Other Tabs in the Select
Color Dialog Box

AutoCAD also supports a True Color palette and various Pantone, DIC, and
RAL color groups. Although I won’t cover these features in any depth in
this book, you’ll take a quick look at them before moving on.

The True Color Tab With the Layer Properties Manager dialog box open, click
one of the color swatches in the Layer List box to open the Select Color dialog
box again. Then, click the True Color tab. In the upper-right corner, the Color
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Model drop-down list displays either RGB or HSL. The RGB color model looks
like the left of Figure 6.7, and the hue, saturation, luminance (HSL) model
looks like the right of Figure 6.7.
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FIGURE 6.7 : TheTrue Color tab with the RGB color model (left) and the HSL color
model (right)

The RGB screen shows three horizontal color bands, one for each of the three
primary colors. Move the sliders on each band to set a number from 0 to 255, or
enter a number in the box for each color. The three primary color values that
combine to make up the final color appear at the bottom and on the right side,
and the rectangles in the lower-right corner show the currently selected and pre-
viously selected color.

The HSL screen displays a rectangle of colors and a vertical band with a slider.
Drag the crosshairs around on the rectangle. The color in the front rectangle in
the lower-right corner changes as you move the crosshairs. Moving it left or
right takes the hue through a range of 360 values. Moving it up or down changes
the percentage of saturation, or infensity, with the top of the rectangle repre-
senting 100 percent.

The slider to the right of the rectangle controls the luminance, which, like sat-
uration, varies from 0 percent—representing black—to 100 percent, or white. A
luminance of 50 percent maximizes a color’s brightness.

The Color text box displays the currently selected color’s three RGB numbers.
You can also specify a color by entering numbers in the individual boxes for Hue,
Saturation, and Luminance—or the boxes for Red, Green, and Blue in the RGB
screen. And you can use the up and down arrows in these boxes to scroll through
the possible settings.

If you select a color using the RGB or HSL screen, it appears in the Layer List
box of the Layer Properties Manager dialog box by its three RGB numbers.

183

The Color column
might be compressed
in such a way that
the names of colors
in the list are abbre-
viated. You can widen
the column by drag-
ging the divider at
the right of the title
farther to the right.
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With the combination of 255 values for each of the three primary colors, you
now have more than 16 million colors to choose from in AutoCAD.

The Color Books Tab The Color Books tab displays the colors of the selected
color book (see the left of Figure 6.8). AutoCAD has 20 color books. Each book
appears in the Color Book drop-down list at the top of the tab; the current book
appears in the box. Below that, a set of colors that corresponds to the position of
the slider is displayed in bars. Moving the slider to a new position displays
another set of colors. Click a displayed color bar to select it, and then click OK.
The color appears in the Layer Properties Manager Layer List box by its identify-
ing name and number (see the right of Figure 6.8).
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FIGURE 6.8: The Color Books tab in the Select Color dialog box (left) and the layer list
with an assigned Pantone number (right)

Later in the book, you’ll be asked to create new layers and assign them colors
of your choice. Use this opportunity to explore the True Color and Color Books
tabs of the Select Color dialog box, and try using some of these colors in your
drawing. Keep the Layer Properties Manager dialog box open. You'll use it to
assign linetypes in the next section.

You can delete selected layers using the Delete Layer button, shaped like a red X,
in the Layer Properties Manager dialog box. You can delete only empfy layers—
those containing no objects. Empty layers are identifiable in the Layer Properties
Manager by the grayed-out icon in the Status column. Deleted layers are not
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immediately removed from the list; they are only marked with an X in the Status
column but are removed when the Layer Properties Manager is closed and then
reopened.

Assigning Linetypes to Layers

When you assign a color to a layer, you can choose any color supported by your
system. This is not so with linetypes. Each new drawing has only one linetype
loaded into it by default (the Continuous linetype). You must load any other line-
types you need from an outside file:

1. In the Layer Properties Manager dialog box, click Continuous in the
column for the Roof layer to open the Select Linetype dialog box (see
Figure 6.9). In the Loaded Linetypes list, only Continuous appears.
No other linetypes have been loaded into this drawing.

FIGURE 6.9: The Select Linetype dialog box

2. Click Load to open the Load Or Reload Linetypes dialog box. Scroll
down the list to the Dashed, Dashed2, and DashedX2 linetypes (see Fig-
ure 6.10). Notice how, in this family, the dashed lines are different sizes.

Dashed
linetype
family

FIGURE 6.10: Thelist scrolled to the three Dashed linetypes

185
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3. Click Dashed in the left column, and then click OK. You're returned to
the Select Linetype dialog box. The Dashed linetype has been added to
the Linetype list under Continuous (see Figure 6.11). Click Dashed to
highlight it, and click OK. In the Layer Properties Manager dialog box,
the Roof layer has been assigned the Dashed linetype (see Figure 6.12).

FIGURE 6.11: The Select Linetype dialog box with the Dashed linetype loaded

FIGURE 6.12: The Layer Properties Manager dialog box with the Roof layer assigned
the Dashed linetype
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AUTOCAD’S LINETYPES

The Available Linetypes list in the Load Or Reload Linetypes dialog box lists
45 linetypes.They fall into three groups:

Acad_ISO The first 14 linetypes are in the Acad_ISO family (ISO is the
International Organization for Standardization). They are set up to be used
in metric drawings and have lineweight, or pen-width, settings.

Standard Below the ISO linetypes are eight families of three linetypes
each, mixed with seven special linetypes that contain graphic symbols.
Each family has one basic linetype and two that are multiples of it: one has
dashes twice the size (called, for example, Dashed x 2), and one has dashes
half the size (called Dashed?2). (See Figure 6.10, shown earlier.) Having an
assortment of different sizes of one style of linetype is helpful for distin-
guishing between building components, such as foundation walls and
beams, which, in addition to rooflines, might also need dashed lines.

Complex Mixed in with the Standard linetypes are seven linetypes that
contain symbols, letters, or words.You can use these linetypes to indicate
specific elements in the drawing, such as fences, hot-water lines, railroad
tracks, and others.

It isn’t difficult to create or acquire your own custom linetypes.You can do
s0 in three ways:

Using Notepad Start the Notepad program, and navigate to the Support
folder for AutoCAD 2008, usually found at this location: C: \Documents &
Settings\your name\Application Data\Autodesk\AutoCAD
2008\R18.0\enu\support. (LT users will see AutoCAD LT instead of
AutoCAD 2008.)

Open the file named acad. 11in whose type is listed as AutoCAD Linetype
Definition. It contains the definition codes for all the linetypes; they are easy to
figure out. Copy an existing pattern, and create your own. It’s recommended
that you back up the acad. T1n file before making any modifications to it.

Using the Linetype command Type -linetype., and then type ¢ for
the Create option.You’ll be guided through the steps to create your own
. Tinfile or add to an existing file.To use the Linetype command, you need
to know the definition codes. Use Notepad until you get a feel for the codes.

Use existing linetypes You can often find an acceptable linetypes that
other AutoCAD users have created on the Internet or in various industry
publications. Many are free, and some are available at a reasonable cost.
The line code is simply appended to the acad. 11in file on your system.
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Learning More About Lineweight

In the Layer Properties Manager dialog box is a column for the Lineweight prop-
erty. When you first create a layer, it’s assigned the default lineweight. Just as
you assigned a color and a linetype for each new layer in the cabin drawing, you
can also assign a lineweight. Once assigned, lineweights can be displayed so
you can see how your drawing will look when printed. In Chapter 14, you’ll learn
more about lineweights, about how to assign them to layers, and about how to
view your drawing as it will look when printed or in What-You-See-Is-What-You-
Get (WYSIWYG) mode.

Using the Current Layer as a Drawing Tool

Now is a good time to look at what it means for a layer to be current. Notice the
green check mark above the Layer List box in the Layer Properties Manager dialog
box. The name of the current layer, in this case, 0, appears just above the Layer List
box next to the green check mark. The same green check mark appears in the Sta-
tus column in the layer 0 row.

At any time, one, and only one, layer is set as the current layer. When a layer
is current, all objects you draw will be on the current layer and will take on the
properties assigned to that layer unless directed otherwise. Because layer 0 is
current—and has been current so far in this book—all objects that you have
drawn so far are on layer 0 and have the linetype and color that are specified by
default for layer 0: Continuous and White (or Black), respectively. If you make
the Walls layer current, any new lines you draw will be Cyan and Continuous.
If the Roof layer is current, any new lines will be Blue and Dashed. Here’s how
to make the Walls layer the current layer:

i“ 1. Click the Walls layer in the Layer List box to highlight it, and then
click the Set Current green check mark above the Layer List box.
Alternately, you can double-click the Walls layer. The Walls layer
replaces layer 0 as the current layer and then appears in the text
box next to the green check mark. The green check mark also appears
next to the Walls layer in the Layer List box.

2. Click OK to close the Layer Properties Manager dialog box and return
to your drawing.

3. Look at the Layer Control drop-down list on the Layers toolbar. Most
of the symbols you saw in the Layer List box, in the Layer Properties
Manager dialog box, are on this drop-down list. The Walls layer is the
visible entry on the list and has a cyan square (the color you assigned
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to the Walls layer earlier). The layer visible in this list when it’s closed
and no objects are selected is the current layer.

| - (08 Th0 walls v

4. Now look at your drawing. Nothing has changed because the objects
in the drawing are still on layer 0.

You need to move the objects in the drawing onto their proper layers. To do
this, you’ll use the Layer Control drop-down list on the Layers toolbar to assign
each object to one of the new layers.

Assigning Objects to Layers

When assigning existing objects in the drawing to new layers, your strategy will
be to begin by selecting all the objects that belong on the same layer and that are
easiest to select. You'll reassign them to their new layer using the Layer Control
drop-down list. You’ll then move to a set of objects that belong on a different
layer and are slightly more difficult to select, and so on.

1. Inthe drawing, pick the two arcs of the balcony. Grips appear on the 4 ]
arcs, and the lines ghost. This signals that the lines have been selected
(see Figure 6.13). The grips that
appear on the arcs
include squares as
well as triangles. It
. 1 - | . makes the drawing
L [ \ | [oo] ] f 1 look complicated,
o = i but don’t worry
Il ' about the triangles
[ for now.

FIGURE 6.13: The balcony arcs, selected and displaying their grips
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Notice also that in the Layer Control drop-down list, the layer being
displayed now is layer 0 rather than Walls, the current layer. When
objects are selected with no command running, the Layer Control
drop-down list displays the layer to which the selected objects are
currently assigned. If selected objects are on more than one layer, the
Layer Control drop-down list is blank.

2. Click the Layer Control drop-down list to open it (see Figure 6.14).
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IGURE 6.14: The opened Layer Control drop-down list

3. Click the Balcony layer. The list closes. The Balcony layer appears in
the Layer Control drop-down list. The balcony arcs have been moved
to the Balcony layer and are now green.

4. Press Esc to deselect the arcs and remove the grips. The current
layer, Walls, returns to the Layer Control drop-down list.

This is the process you need to go through for each object so it will be placed
on the proper layer. In the next section, you’ll move the threshold and steps to
the Steps layer. You'll select the threshold and steps by using a selection window.

Selecting Objects with Windows

The crossing window is represented by dashed lines, and its interior is, by
default, a semitransparent light green color. The regular window is represented
by solid lines, and its interior is a semitransparent lavender color when using a
white background and blue when using a black background.

By default, AutoCAD is set up so that whenever no command is running and the
prompt in the Command window is Command:, you can pick objects one at a time
or start a regular or crossing window. If you pick an object, it’s selected, and its
grips appear. If you select a blank area of the drawing, this starts a selection win-
dow. If you then move the cursor to the right of the point just picked, this starts a
regular window. If you move the cursor to the left, this starts a crossing window.
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You'll use a crossing window to select the sliding-glass door threshold, and you'll
use two regular windows to select the front and back steps and those thresholds:

1. Zoom into the sliding-glass door area. Click the Osnap button on the
status bar to turn it off, if it isn’t already off.

2. Hold the crosshair cursor above and to the right of the upper-right
corner of the balcony threshold—still inside the balcony wall—as
shown in the left of Figure 6.15. Click that point, and then move the
cursor down and to the left until you have made a tall, thin crossing
window that completely encloses the right edge of the threshold and
is crossed on its left edge by the short horizontal connecting lines, as
shown in the right of Figure 6.15. Then, click again. The three lines
that make up the threshold are selected. Click the Layer Control drop-
down list to open it, and then click the Steps layer. The balcony thresh-
old is now on the Steps layer.

When you zoom or
pan with the Zoom
or Pan tool, the grips
are deselected. When
you zoom or pan
using the scroll
wheel, they are not.

FIGURE 6.15: Starting the crossing selection window (left) and completing it (right)

3. Use Zoom Previous to return to a view of the entire drawing. Make
two regular selection windows to select the front and back steps and
their thresholds. Be sure your first pick starts a window at the left
and finishes to the right of each step so the window completely
encloses the horizontal and vertical lines that make up each step and
threshold. Figure 6.16 illustrates the two regular selection windows
and the points to pick to create them. Once selected, the objects dis-
play their grips. For lines, grips appear at each endpoint and at the
midpoint of each segment. When endpoints of lines coincide, their
grips overlap. When lines are very short, their grips might appear to
overlap, but this is just the result of the zoom factor.
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Grips have uses other
than signaling that
an object has been
selected. You’ll learn
about some of these
as you progress
through the chapters.
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1st point 2nd point

1st point d | I N\ 2nd point

FIGURE 6.16: The two regular selection windows used to select the front
and back steps and thresholds

4. Click the Layer Control drop-down list, and then click the Steps layer.

The front and back steps and their thresholds are now on the Steps layer.

5. Press the Esc key to deselect the objects and remove the grips.

Selecting the Doors and Swings

To select the doors and swings, you can use crossing windows. Let’s examine this
task closely to learn more valuable skills about how to select objects:

1. Place the crosshair cursor in a clear space below and to the right of

the back door, and then pick that point to start the selection window.
Move the cursor up and to the left until the crossing window crosses
the back door and swing but doesn’t cross the wall line, as shown
in the top of Figure 6.17.

. When you have the crossing window sized and positioned correctly,

click again to select the back door and its swing.

. Move to the bathroom, and position the crosshair cursor in the clear

space directly above the swing. When the crosshairs is positioned,
click. Then, move the cursor down and to the left until the window
you're creating crosses the bathroom door and swing, without cross-
ing any wall lines (see the middle of Figure 6.17). Click in a clear
space again. The bathroom door and swing are selected.
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4. Continue this procedure to select the other two doors and their swings.
For the bedroom door, start the crossing window directly below the
door swing. For the front door, start a crossing window above and to
the right of the door. The bottom of Figure 6.17 shows the two crossing
windows that will select the bedroom and front doors.

FIGURE 6.17: Using a crossing window to select the doors and swings:
the back door (top), the bathroom door (middle), and the bedroom and front
doors (bottom)
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5. Open the Layer Control drop-down list, and select the Doors layer.
Then, press Esc to remove the grips. The swinging doors are now red
and on the Doors layer.

For the sliding-glass door, it’s awkward to create a crossing window from left
to right because it might be difficult to position the pickbox between the thresh-
old lines and the sliding door. In this situation, use a regular window to select
the objects:

1. Zoom in to the sliding-glass door area. Pick a point to the left of the bal-
cony opening, just above the upper jamb line. Move the crosshairs down
and to the right until the right edge of the window sits inside the wall
but just to the right of the sliding-glass window frames, not encompass-
ing the entire jamb. When your window is positioned as shown in Fig-
ure 6.18, click. The entire sliding-glass door assembly is selected but not
the jambs, walls, threshold, or balcony. Many grips appear: 13 lines
make up the sliding-glass door, and each has 3 grips, a grip at each end-
point and a grip at each midpoint. Many of the grips overlap.

Selection window \

FIGURE 6.18: Using aregular selection window to select the sliding-
glass door

2. Open the Layer Control drop-down list, and select the Doors layer.

3. Press Esc to remove the grips, and then use Zoom Previous. You have
a full view of the floor plan, and all doors are red and reside on the
Doors layer.

The next task is to move the kitchen and bathroom counters and fixtures onto
the Fixtures layer. In doing this, you’ll learn how to deselect some objects from a
group of selected objects.
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Selecting the Kitchen and Bathroom
Fixtures

Sometimes it’s more efficient to select more objects than you want and then
deselect those you don’t want. You'll see how this is done when you select the
kitchen and bathroom fixtures:

1. Pick a point in the kitchen area just below the refrigerator to start a
crossing window.

2. Move the cursor to the left and up until the upper-left corner of the
crossing window is to the left of the left edge of the counter and
inside the back wall, as shown in the left of Figure 6.19. When you
have it correct, click that point. The entire kitchen counter area and
the back wall line are selected.

FIGURE 6.19: A crossing window to select the kitchen objects (top),
another crossing window to select the bathroom objects (bottom), and the com-
pleted selection set after removing the door swing and back wall line (next page)

Continues
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7.

RIS =

FIGURE 6.19 (Continued)

Move over to the bathroom, and pick a point in the middle of the
bathroom sink, being careful not to touch any lines with the
crosshair cursor.

Move the crosshair cursor down and to the left until the lower-left cor-
ner of the crossing window is in the middle of the toilet tank (see the
middle of Figure 6.19). When you have it positioned this way, click
that point. All the bathroom fixtures and the door swing are selected.

Hold down the Shift key, and then pick the selected door swing in the
bathroom and the back wall line in the kitchen. Be careful to not pick a
grip. As you pick them, their lines become solid again and their grips
disappear, letting you know they have been deselected, or removed,
from the selection set (see the right of Figure 6.19). Be sure to pick the
back wall line in the kitchen where it doesn’t coincide with the stove.

Release the Shift key. Open the Layer Control drop-down list, and
select the Fixtures layer. The fixtures are now on the Fixtures layer
and are magenta.

Press the Esc key to deselect the objects.

The last objects to move onto a new layer are the wall lines. As the drawing is
now, it won’t be easy to select the wall lines because so many other objects in the
drawing are in the way. However, these other objects are now on their own layers,
whereas the wall lines are still on layer 0. If you make all your layers temporarily
invisible except for the 0 and Walls layers, selecting the wall lines will be easy.

Before you do that, let’s pause and look at the selection process. The sidebar
“Selecting Objects in Your Drawing” summarizes the selection process and the
tools I have covered so far.
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SELECTING OBJECTS IN YOUR DRAWING

As you select objects in the cabin drawing to move them onto their pre-
scribed layers, you use various selection tools. These tools are important,
and mastering them will greatly enhance your performance as an AutoCAD
user. As you select objects by picking them and windowing them, you’re
building a selection set.You might later want to remove objects from that
selection set. Here is a summary of the basic selection tools that you have
used so far, with a couple of additions:

Picking This is the basic, bottom-line selection tool. Click the line, circle,
or other object to select it. If no command is running, grips appear on the
selected object, and the object becomes dashed. If a command is running
and you’re being prompted with Select objects:, grips don’t appear,
but the object is selected and ghosts. In AutoCAD you can select objects
and then issue a command, or you can issue the command first and then
select the objects as directed.

Selecting a window automatically To start a window, click a location
that is in an empty portion of the screen, where there are no objects.To
form a regular window, move your cursor to the right.To form a crossing
window, move your cursor to the left. This feature is called implied window-
ing, and it works this way if no command is running or if one is running and
the prompt says Select objects:.

If the geometry of your drawing makes forming a crossing or regular selec-
tion window difficult because of the need to move from right to left (cross-
ing) or from left to right (regular), you can force one or the other by typing
¢ or w, respectively, but only if a command is running.

Removing objects from a selection set At some point, you’ll find it
more efficient to select more objects than you want and then remove the
unwanted ones.You can do this in two ways:

» To remove a couple of objects, hold down the Shift key, and pick the
objects.

» To remove many objects from the selection set, hold down the Shift
key, and use one of the selection window types.

» If a command is running, enter r, and then use the selection tools
(picking, windows, and so on) without the Shift key to remove objects
from the selection set.

If you are in a command and need to add objects back to the selection set
after removing some, enter a.l.This puts you back into selection mode, and
you can continue adding objects to the set.
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Turning Off and Freezing Layers

You can make layers invisible either by turning them off or by freezing them.
When a layer is turned off or frozen, the objects on that layer are invisible. These
two procedures operate in nearly the same way and perform about the same func-
tion, with one significant difference: objects on frozen layers cannot be selected
with the All option, while objects on layers that are off can. For example, if you
enter e a1 to erase all objects, all the visible and invisible objects on the layers
turned off are deleted, while the objects on frozen layers remain in the drawing
but are still invisible. Here is a good rule to follow: If you want a layer to be invisi-
ble for only a short time, turn it off; if you prefer that it be invisible semiperma-
nently, freeze it.

For the task at hand, you’ll turn off all the layers except layer 0 and the Walls
layer. You’ll then move the wall lines onto the Walls layer:

1. Click the Layer Properties Manager button on the Layers toolbar to
open the Layer Properties Manager dialog box. Notice that layer 0 is
still first in the list and that the other layers have been reorganized
alphabetically (see the left of Figure 6.20). Also, notice the icons in
the Status column: a green check mark signifies that the Walls layer
is current; the light blue layer icons signify that those layers (0, Bal-
cony, Doors, Fixtures, and Steps) now have objects on them; and the
light gray layer icons tell you that those layers (Headers and Roof)
don’t have any objects on them.

’% N O T E Because the Walls layer is current and has a green check mark
in the Status column, you can’t tell whether it has any objects on it. You have
to make another layer current and then check whether the Walls icon is blue
or gray.

2. Click the Balcony layer to highlight it. Then, hold down the Shift key,
and click the Steps layer. All layers are selected except layer 0 and the
Walls layer.

3. Move the arrow cursor over to the On column, which has a lit light-
bulb as a symbol for each layer row.

4. Click one of the lightbulbs of the selected layers. The lit lightbulb
symbols all change to unlit bulbs except the ones for layer 0 and the
Walls layer (see the right of Figure 6.20).
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FIGURE 6.20: The layers, now listed alphabetically (top) and newly
turned-off layers (bottom)

. Click OK. All objects in your drawing are invisible except the wall
lines (see Figure 6.21). The wall lines are still on layer 0.

| .

FIGURE 6.21: The floor plan with all layers turned off except the Walls
layer and layer 0

. Start a regular selection window around the cabin by clicking the
upper-left corner of the drawing area, above and to the left of any
lines. Then, click the lower-right corner in the same way. All the wall
lines are selected, and grips appear on all of them.

. Open the Layer Control drop-down list, and then click the Walls layer.
The walls move to the Walls layer and are now cyan. Press Esc to
deselect the objects.
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8. Click the Layer Properties Manager button on the Layers toolbar. In
the Layer Properties Manager dialog box, right-click any layer, and
choose Select All from the shortcut menu. All layers are highlighted.

9. Click one of the unlit bulbs in the On column. All unlit bulbs become
lit. Click OK. Back in your drawing, all objects are now visible and on
their correct layers (see Figure 6.22).

FIGURE 6.22: The floor plan with all layers visible and all objects on their
correct layers

10. Save this drawing in your training folder as Cabin06a. dwg.

Two of your layers, Roof and Headers, still have no objects on them because
these components haven’t been drawn yet. You’ll draw the headers now.

Drawing the Headers

Most door and window openings don’t extend to the ceiling. The portion of the
wall above the opening and below the ceiling is the header. The term comes from
the name of the beam inside the wall that spans the opening. In a floor plan, wall
lines usually stop at the door and window openings, but you need lines across the
gap between jamb lines to show that an opening doesn’t extend to the ceiling;
hence, you'll create the header.

To draw headers directly onto the correct layer, you need to make the Headers
layer current. As you’ve seen, you can use the Layer Properties Manager dialog
box. But you can also use a shortcut, the Layer Control drop-down list, which
you have just been using to move objects from one layer to another:

1. Click anywhere on the drop-down list, or click the down-arrow but-
ton on the right end. The drop-down list opens, displaying a list of
the layers in your drawing. If you have more than 10 layers, a scroll
bar becomes operational, giving you access to all the layers.
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. Click the Headers layer. The drop-down list closes. Headers is now in
the box; this tells you that the Headers layer has replaced Walls as the
current layer.

. Turn on the Osnap button on the status bar if necessary. The End-
point, Midpoint, and Intersection osnaps are now active. If not, then
choose Settings from the shortcut menu to open the Drafting Set-
tings dialog box at the Object Snap tab. Check the Endpoint, Mid-
point, and Intersection are the only Object Snap modes with a check
mark, and then click OK.

. The doors and steps might be in your way. Click the Layer drop-down
list. When the list of layers appears, click the lightbulb icons for the
Doors and Steps layers to turn them off. Then, click Headers. The
drop-down list closes; the Headers layer is still current. The doors,
steps, and thresholds have temporarily disappeared.

You need to draw two parallel lines across each of the five openings,
from the endpoint of one jamb line to the corresponding endpoint of
the jamb on the opposite side of the opening.

. To start the Line command, enter 1.1. Move the cursor near the upper
end of the left jamb for the back door until the colored square
appears at the upper endpoint of the jamb line, and then click.

. Move the cursor to the upper end of the right jamb, and repeat the
preceding step.

. Right-click once to open a context menu near your cursor (see
Figure 6.23).

FIGURE 6.23: Aright-click context menu
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8. Choose Enter from the menu, and then right-click again to open
another context menu at the cursor, as shown in Figure 6.24.
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FIGURE 6.24: Asecondright-click context menu

9. Choose Repeat Line.

10. Move to the lower endpoint of the right jamb line for the back door
and—uwith the same technique used in steps 5 through 9—draw the
lower header line across the opening. You can see the results in the
bottom of Figure 6.25.

FIGURE 6.25: The header lines drawn for the back door opening (top)
and for the rest of the doorway openings (bottom)
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11. Keep using the same procedure to draw the rest of the header lines for the
remaining four doorway openings. Use a click, click, right-click, click, right-
click, click pattern that repeats for each header line. Here are the steps:

L

o 8 o

)
:

g.
h

. And so on.

Click one of the jamb corners.

Click the opposite jamb corner.

Right-click to open a context menu.

Choose Enter on the menu to end the Line command.
Right-click again to open another context menu.
Choose Repeat Line.

Click one of the jamb corners.

The floor plan will look like the right of Figure 6.25.

% N O T E Context menus—also called shortcut menus and right-click
menus—contain frequently used tools. The specific tools on a menu depend
on what you’re doing when you right-click. It was not terribly efficient to use
them to draw the header lines, but it was a good way to introduce them to
you. It’s also a way to draw without using the keyboard.

The Layer drop-down list box is a shortcut that allows you to quickly pick a dif-
ferent layer as the current layer and to turn off or turn on individual layers. To
create new layers or to turn off many layers at a time, use the Layer Properties
Manager dialog box. (Click the Layer Properties Manager button on the Layers
toolbar, or enter la.l.) You'll learn about another tool for changing the current
layer as you draw the rooflines.

Drawing the Roof

Before you start to draw the rooflines, refer to Figure 6.26, and note the lines
representing different parts of the roof:

» Four eaves lines around the perimeter of the building, representing
the lowest edge of the roof

» One ridgeline, representing the peak of the roof

» Four Aip lines, connecting the endpoints of the eaves lines to an end-
point of the ridgeline
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FIGURE 6.26: The floor plan with the rooflines

The roof for the cabin is called a Aip roof because the end panels slope down to
the eaves just as the middle panels do. The intersections of the sloping roof
planes form the hip lines. You'll start with the eaves.

Creating the Eaves

Because the roof is cantilevered out beyond the exterior walls the same distance
on all sides of the building, you can generate the eaves lines by offsetting the
outside wall lines:

1. Open the Layer drop-down list, and select Roof to make it current.
Then, start the Offset command. The second prompt line from the
bottom of the command window says Layer=Source, meaning the
objects created by the Offset command will be on the same layer as
the object offset. Enter 1! to use the Layer option. Enter ¢ to select
Current. Then, enter 1'6. to set the offset distance. Pick the left out-
side wall line, and then pick a point to the left of that line to offset it
to the outside. The offset line is on the Roof layer.

2. Move to another side of the building, pick one of the outside wall
lines, and offset it to the outside.

3. Repeat this process for the other two sides of the building until you
have offset one outside wall line to the outside of the building on
each side of the cabin (see Figure 6.27). Press ! to end the Offset
command. Be sure you have only one line offset on each side of the
building. If you offset two lines on one side, erase one. Start the Off-
set command again, enter 1.1, and then enter s to reset the Layer
setting to Source. Press Esc to end the Offset command.

4. Enter fJ to start the Fillet command. Make sure the radius is set to
zero. If it is, go to step 5. If it isn’t, enter r, and then enter 0 to
reset the radius (or use the Shift key to override the radius value).
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T

FIGURE 6.27: Oneoutside wall line is offset to each side of the building.

5. Click any two of these newly offset lines that are on adjacent sides of
the building. Click the half of the line nearest the corner where the
two selected lines will meet (see the left of Figure 6.28). The lines
extend to meet each other and form a corner (see the right of
Figure 6.28). The Fillet command ends.
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FIGURE 6.28: Picking lines to fillet one of the eaves’ corners (top) and the
result (bottom)
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6. Press ! to restart the Fillet command, and then enter m.! to select
the Multiple option. Pick the remaining three pairs of adjacent lines
that will meet at the corners, and then press the Esc key to terminate
the command. The result is a rectangle that represents the eaves of the
roof surrounding the building, offset 1'-6" from the outside exterior
walls (see Figure 6.29).

FIGURE 6.29: The eaves lines after filleting

Setting a Linetype Scale Factor

By default, the dashes in the Dashed linetype are set up to be 4" long with "
spaces. This is the correct size for a drawing that is close to actual size on your
screen, like the box you drew in Chapter 2. But for something that is the size of
your cabin, you must increase the linetype scale to make the dashes large enough
to see. If the dashes were 12" long with 6" spaces, they would at least be visible,
although possibly not exactly the right size. To make such a change in the dash
size, ask what you must multiply %" by to get 12". The answer is 24—so that’s
your scale factor. AutoCAD stores a Linetype Scale Factor setting that controls
the size of the dashes and spaces of noncontinuous linetypes. The default is 1.00,
which gives you the %" dash, so you need to change the setting to 24.00:

1. Enter ltscale or Its. The prompt in the Command window says New
scale factor <1.0000>:.

2. Enter 24.1 to set the linetype scale factor to 24. Your drawing
changes, and you can see the dashes (see Figure 6.30).

If you aren’t satisfied with the dash size, restart the Ltscale command,
and increase the scale factor for a longer dash or decrease it for a
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shorter one. This linetype scale factor is global, meaning that it affects
every noncontinuous line in the drawing. There is also an individual
scale factor for linetypes. You'll see that in the next section.

FIGURE 6.30: The eaves lines on the Roof layer with visible dashes

Assigning an Individual Linetype
Scale Factor

Although the Ltscale command sets a linetype scale factor for all noncontinuous
lines in the drawing, you can adjust the dash and space sizes for individual lines.
To change the dash and space size for one of the eaves lines of the roof to make
them larger, follow these steps:

1.
2.

Select an eaves line.

Click the Properties button on the Standard toolbar, or right-click
and choose Properties from the context menu, to open the Properties
palette.

Click Linetype Scale. Highlight the current scale of 1.0000, and
enter 3.

Close the Properties palette, and press Esc to deselect the objects.
The dashes and spaces of the previously selected eaves line are three
times larger than those for the rest of the rooflines.

Click the Properties button, and use the same procedure to change
the current linetype scale factor for the eaves line back to 1.

207



208

Chapter 6 » Using Layers to Organize Your Drawing

N O T E If no objects are selected and you set Linetype Scale in the Prop-
erties palette to a number other than 1.000, any noncontinuous lines that are
subsequently drawn will be controlled by this new Linetype Scale setting.

This feature allows you to get subtle variations in the size of dashes and spaces
for individual noncontinuous lines. But remember that all lines are controlled
by an individual linetype scale factor and by the global linetype scale factor. The
actual size of the dashes and spaces for a particular line is a result of multiplying
the two linetype scale factors together. This additional flexibility requires you to
keep careful track of the variations you're making.

To find out the current linetype scale value for new objects and the global line-
type scale factor, follow these steps:

1. Enter linetype.! to open the Linetype Manager dialog box.

2. Make sure the Details area is visible at the bottom of the dialog box. If
it isn’t, click Show Details in the upper-right corner.

3. Note the bottom-right corner. The current global and object linetype
scales appear here (see Figure 6.31). You can also modify them here.
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Bpe: ' Comen ghict el — Individual
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FIGURE 6.3 1: TheLinetype Manager dialog box

4. For now, click Cancel.

Drawing the Hip Lines and Ridgelines

Next, you’ll draw two of the diagonal hip rooflines and then use the Mirror com-
mand to create the other two. Look at the Linetype Control drop-down list on
the Properties toolbar. A dashed line with the name ByLayer appears there.
ByLayer tells you that the current linetype will be whatever linetype has been
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assigned to the current layer. In the case of the Roof layer, the assigned linetype
is Dashed. You'll read more about ByLayer later in this chapter.
First, make a few setting adjustments. Then you’ll draw the rooflines:

[[p——wy— L'JI

1. The Endpoint osnap should still be running. How can you tell? Enter
os. to open the Drafting Settings dialog box to the Osnap tab. You
can easily see which osnaps are checked. Next, click the Polar Track-
ing tab (see Figure 6.32).

FIGURE 6.3 2: The PolarTracking tab in the Drafting Settings dialog box

2. At the top, click the Polar Tracking On (F10) check box to turn on
polar tracking.

3. Inthe Polar Angle Settings area, open the Increment Angle drop-
down list, and select 45.

4. Click OK to close the Drafting Settings dialog box.

5. Start the Line command. Move the crosshair cursor to the lower-left
corner of the rectangle representing the roof until the square appears
on the corner, and then click. This starts a line.

6. Move the crosshair cursor up and to the right at a 45° angle from the
lower-left corner of the roof. When the angle of the line being drawn
approaches 45°, a tracking path and a Polar tooltip appears, along
with a small x near the crosshair cursor (see the top of Figure 6.33).

7. While the tracking path is visible, enter 15' . This draws the first
hip line, and the Line command ends (see the bottom of Figure 6.33).
The line is a bit longer than you need, but you’ll trim it shortly.
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FIGURE 6.3 3: The 45° tracking path for the first hip line of the roof (top)
and the completed first hip line (bottom)

Use the same procedure to draw another hip line from the upper-left corner of
the roof. Here’s a summary of the steps:

1. Restart the Line command, and start a line at the upper-left corner of
the roof.

2. Hold the crosshair cursor down and to the right at an angle of approx-
imately 45° until the polar tracking path with its tooltip appears. (The
tooltip confirms that the actual angle is 315°.)

3. Enter 15'4.. This completes the second hip line.
You need to fillet the two hip lines together at their intersection:

1. Start the Fillet command, and then fillet the two hip lines with a
radius of zero (see the left of Figure 6.34). Now you need to mirror
these two diagonal lines to the right side of the roof.
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2. Start the Mirror command. At the prompt to select objects, select the
two diagonal lines, and then press .. At the Specify first point
of mirror Tline: prompt, use the Midpoint osnap to place the cur-
sor at the middle of the top horizontal eaves line above the cabin.
When the triangle appears at the midpoint of the eaves line, click.

3. Move the crosshair cursor down into the living room, keeping it
directly below the point just picked; when the tracking line and Polar
tooltip appear, click a clear space. Press ./ when asked whether to
delete old objects. The diagonal lines from the left are mirrored to the
right (see the bottom of Figure 6.34). The Mirror command automat-
ically ends. To finish the roof, you’ll draw the ridgeline.

FIGURE 6.3 4: The first two hip lines are filleted together (top) and then
mirrored to the right (bottom).

1
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4. Start the Line command. The Endpoint osnap is still running. Pick
the two intersections of the diagonal lines, and then press . Open the
Layer Control drop-down list, and turn on the Doors and Steps layers.
Then, click the Roof layer to close the drop-down list. This completes
the ridgeline and finishes the roof (see Figure 6.35).

FIGURE 6.35: The completed roof

Making the Doors Layer Current

Before saving this drawing, use the Make Object’s Layer Current button to make
the Doors layer current:

s 1. Click the Make Object’s Layer Current button on the Layers toolbar,
A just to the right of the Layer Control drop-down list. You’ll get the
Select object whose Tayer will become current: prompt.

]

2. Pick one of the door or swing lines. The Doors layer replaces Roof in
the Layer drop-down list, telling you the Doors layer is now the cur-
rent layer.

3. Save this drawing as Cabin06b. dwg.

,7’ T I P The Make Object’s Layer Current button works two ways. You can
click the button and then select the object whose layer will become current,
or you can select an object with the target layer and then click the button. If
the latter method is used and multiple objects are selected, they must all
reside on the current layer, or the tool will prompt you for a layer.
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By drawing the rooflines, you have completed the exercises for this chapter.
The cabin floor plan is almost complete. In the next chapter, you’ll complete the
floor plan by placing windows in the external walls using a new grouping tool
called a block. The rest of this chapter contains a short discussion about color,
linetypes, and lineweights and how they work with layers and objects.

Setting Properties of Layers and Objects

Here are a few concepts to consider when assigning properties to layers and
objects.

Selecting Colors for Layers and Objects

First, you must decide whether you prefer a light or dark background color
for the drawing area. This is generally a personal preference, but the lighting
in your work area can be a contributing factor. Bright work areas usually
make it difficult to read monitors easily, and with a dark background color on
your screen in a brightly lit room, you’ll often get distracting reflections on
the screen. Eyestrain can result. Darkening your work area will usually mini-
mize these effects. If that’s not possible, you might have to live with a lighter
background.

Next, look at the colors in your drawing. If the background of your drawing
area is white, notice which colors are the easiest to read. For most monitors, yel-
low, light gray, and cyan are somewhat faded, while blue, green, red, and
magenta are read easily. If your drawing area background is black, the blue is
sometimes too dark to read easily, but the rest of the colors that you have used
so far usually read well. This is one reason that most users prefer the black or at
least a dark background color.

Assigning a Color or a Linetype to an
Object Instead of a Layer

You can also assign properties of layers, such as color, linetype, and lineweights,
to objects. So, for example, think about the Roof layer. It’s assigned the Dashed
linetype. A line on the Roof layer can be assigned the Continuous linetype, even
though all other lines on the Roof layer are dashed. The same is true for color
and lineweights. Occasionally, this makes sense, especially for linetypes, but that
is the exception, rather than the rule. To make such a change, select the line,
open the Properties palette, and change the linetype from ByLayer to the line-
type of your choice. You can also use the Properties toolbar to make quick
changes to an object’s appearance.
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In this chapter, you have seen how to assign colors and linetypes to layers in
order to control the way objects on those layers appear. That is the rule to follow.
When objects are assigned properties that vary from those of their layer, the
result can be confusing to someone working with your drawing file, because
the objects don’t appear to be on their assigned layer. If the object’s properties
match those of another layer, you can mistakenly think the object is on that
layer.

Making a Color or a Linetype Current

If you look at the Properties toolbar for a moment, you’ll see, to the right of the
Layer Control drop-down list, more such lists. The first three are the Color, Line-
type, and Lineweight controls. You use these tools to set a color, linetype, or
lineweight to be current. When this is done, each object subsequently created will
be assigned the current linetype, lineweight, and/or color, regardless of which line-
type, lineweight, and color have been assigned to the current layer. If, for example,
the Doors layer is set as the current layer and the Dashed linetype and green color
are also assigned as current, any lines drawn are dashed and green but still on the
Doors layer. This isn’t a good way to set up the system of layers, linetypes, and col-
ors because of the obvious confusion it will create in your drawing, but beginners
often accidentally do this.

The best way to maintain maximum control of your drawing is to keep the
current linetype, lineweight, and color set to ByLayer, as they are by default.
When you do this, colors and linetypes are controlled by the layers, and objects
take on the color and linetype of the layers they are on. If this configuration is
accidentally disturbed and objects are created with the wrong color or linetype,
you can correct the situation without too much trouble. First, reset the current
color, lineweight, and linetype to ByLayer by using the Property Control drop-
down list on the Properties toolbar. Second, select all problem objects; then click
the Properties button to change the linetype, lineweight, or color of the ByLayer.
They will then take on the color, lineweight, and linetype of the layer to which
they have been assigned, and you can quickly tell whether they are on their
proper layers.

Creating Layer States

Although they might read well when printed, drawings might get cluttered in
the viewports, and it can get difficult to properly execute the command. This was
evident earlier when the door swing made it harder than it should have been to
trim the hip lines. Often, you will find yourself freezing or turning off the same
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layers to execute a specific task and then making them visible again. In the
course of your workday, you might issue the same sequence of layer commands
dozens of time. To make this task more efficient, layer states are available. Layer
states are named settings where you can save the conditions of the layers, such
as On, Frozen, or Current, and restore them through the Layer States Manager
dialog box. The following exercise demonstrates how to create a layer state that
shows only the floor plan and not the roof or fixtures:

1. Make layer 0 the current layer.

2. From the Layer Control drop-down list or the Layer Properties Man-
ager dialog box, freeze the Roof and Fixtures layers.

3. From the Layers toolbar, click the Layer States Manager button.
E]ﬁl This button is also available on the toolbar in the Layer Properties
Manager dialog box. The Layer States Manager dialog box opens
(see Figure 6.36).

Bl Layrr states Managor
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FIGURE 6.3 6: The Layer States Manager dialog box

4. Click the New button to create a new saved layer state. In the New
Layer State to Save dialog box, enter Floor Plan in the New Layer
State Name field. If you like, enter a description for the layer state as
well. Click the OK button when you are done.
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5. The new layer state appears in the Layer States Manager dialog box,
as shown in Figure 6.37. Click the Close button to close the Layer
States Manager dialog box.

FIGURE 6.3 7: The Layer States Manager dialog box showing the new layer
state

6. Thaw the Roof and Fixtures layers. The objects on those layers
become visible again.
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7. Open the Layer States Manager dialog box again. Click the More
Restore Options button, the right-facing arrow at the bottom-right
corner, to display additional options. The items shown in the Layer
Properties to Restore section are, when checked, the features of the
layer state that are affected when it is restored. It is important to note
that if you make changes to a layer’s color or lineweight, those
changes are lost when the layer state is restored if those features are
checked here.

8. Uncheck the Color, Linetype, and Lineweight options (see Fig-
ure 6.38), and then click the Restore button.

K

FIGURE 6.3 8: The Layer States Manager dialog box with the restore options selected

9. The Roof and Fixtures layers are frozen again (see Figure 6.39).
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FIGURE 6.39: The cabin with the Roof and Fixtures layers frozen

10. Save this drawing as Cabin06c¢. dwg.

As you can see, saving layer states can reduce the number of steps it takes to
restore a specific set of layer properties. In a complex drawing, it isn’t uncom-
mon to have a dozen or more saved layer states.

If You Would Like More Practice...

All trades and professions that use AutoCAD have their own standards for nam-
ing and organizing layers. The following suggestions urge you to apply this
chapter’s concepts to your individual use of the program.

Experimenting with Linetypes
and Linetype Scales

Choose Save As to save Cabin06b.dwg to a new file called Cabin06b_
Linetype.dwg. Then, experiment with the linetypes and linetype scales (Global
and Object) to get a feel for how the linetypes look and how the scales work. You
won’t be using this practice file again, so feel free to draw new objects that will
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make it convenient for you to work with linetypes. Here are some suggestions
for linetypes to experiment with:

|

vV v v v v Y

Dashed2 or Dashed (0.5x)
Dashedx2 or Dashed (2x)
Hidden (as compared to Dashed)
Phantom

DashDot

Fenceline2

Hot_Water_Supply

Here is a summary of the steps to get a new linetype into your drawing:

1.

7.

Create a new layer, or highlight an existing layer.

2. Click linetype name in the Linetype column for the chosen layer.
3. Click the Load button.

4.
5

Highlight a linetype in the list, and click OK.

. Highlight the new linetype in the Linetype Manager dialog box, and

click OK.

Make the layer with the new linetype the Current layer, and then click
OK to close the Layer Properties Manager dialog box.

Draw objects.

Once you have a few linetypes represented in the drawing, open the Linetype
Manager dialog box, and experiment with the Global and Object linetype scale

factors.

Setting Up Layers for Your Own Trade or
Profession

Open a new drawing, and set up approximately 10 layers that you might use in
your own profession. Assign them colors and linetypes. Most activities that use
CAD have some layers in common, such as Centerline, Border or Titleblock,
Drawing Symbols, Dimensions, and Text or Lettering.
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Are You Experienced?

Now you can...

¥ create new layers and assign them a color and a linetype

¥ load a new linetype into your current drawing file

¥ move existing objects onto a new layer

¥ turn layers off and on

¥ make a layer current and create objects on the current layer

¥ reset the linetype scale factor to make noncontinuous lines
visible

¥ use polar tracking to draw a diagonal line

[}

create layer states

¥ use the individual linetype scale factor to adjust the size of
one dashed line
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omputer drafting derives much of its efficiency from a feature that makes it
possible to combine a collection of objects into an entity that behaves as one
object. AutoCAD calls these combined objects a block. The AutoCAD tools
that work specifically with blocks make it possible to do the following:

» Create a block in your current drawing.

» Repeatedly place copies of a block in precise locations in your drawing.
» Share blocks between drawings.
>

Create . dwg files either from blocks or from portions of your current
drawing.

> Store blocks on a palette for easy reuse in any drawing.

In general, objects best suited to becoming part of a block are the components
that are repeatedly used in your drawings. In architecture and construction,
examples of these components are doors, windows, and fixtures or drawing sym-
bols, such as a “north” arrow or labels for a section cut line (see Figure 7.1). In
your cabin drawing, you’ll convert the doors with swings into blocks. You'll then
create a new block that you’ll use to place the windows in the cabin drawing. To
accomplish these tasks, you need to learn two new commands:

5 B3 m

I~ l
i

FIGURE 7.1: Examples of blocks often used in architectural drawings

Making a Block for a Door
When making a block, you create a block definition. This is an invisible entity
that is stored in the drawing file and consists of the following:

» The block name

» An insertion point to help you place the block in the drawing

» The objects to be included in the block
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You specify each of these in the course of using the Block command. When the
command is completed, the objects are designated as a single block, and the
block definition is stored with the drawing file. You then insert additional copies
of the block into the drawing using the Insert command.

% N O T E In general, I'll refer to a command by the tooltip that appears
when you place the cursor on the command’s icon on the toolbar or the com-
mand as you enter it at the Command line. If the command doesn’t have an
icon on a toolbar, I’ll refer to its name on the drop-down menu. In the rare
case that the command doesn’t appear in either place, I’ll tell you what you
need to enter in the Command window. You can start all commands by enter-
ing their name or an alias in the Command window.

Before you create a block, you must consider the layers on which the objects
to be blocked reside. When objects on layer 0 are grouped into a block, they take
on the color and linetype of the layer that is current when the block is inserted.
Objects on other layers retain the properties of their original layers, regardless of
which color or linetype has been assigned to the current layer. This characteris-
tic distinguishes the 0 layer from all other layers.

As you define a block, you must decide which—if any—of the objects to be
included in the block need to be on the 0 layer before they are blocked. If a block
will always be on the same layer, the objects making up the block can remain on
that layer. On the other hand, if a block might be inserted on several layers, the
objects in the block need to be moved to the 0 layer before the block definition is
created in order to avoid confusion of colors and linetypes.

As you learn to make blocks for the doors, you'll also see how layers work in
the process of creating block definitions. You’ll create a block for the exterior
doors first, using the front door, and call it door3_0 to distinguish it from the
smaller interior door. For the insertion point, you need to assign a point on or
near the door that will facilitate its placement as a block in your drawing. The
hinge point makes the best insertion point.

For this chapter, the Endpoint osnap should be running most of the time, and
polar tracking should be off. Follow these steps to set up your drawing:

1. If you're continuing from the preceding chapter, skip to step 2. If
you're starting a new session, once AutoCAD is running, click the
Open button on the Standard toolbar. In the Select File list, highlight
Cabin06c.dwg, and click Open. If this . dwg file isn’t in the list, click
the arrow to the right of the Look In drop-down list at the top of the
dialog box, navigate to your Training Data folder, and then select
the file.
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The objects that
compose blocks can
reside on more than
one layer.

Feel free to activate
the Dyn button on the
status bar for this
chapter.
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You’re using the
Freeze option for lay-
ers this time because
you won’t need to

Chapter 7 « Combining Objects into Blocks

. Click the Layers drop-down list, and click the sun icons for the Roof

and Headers layers to freeze them. The suns turn into snowflakes.
Then, click the Doors layer to close the list. The Doors layer is now
current, and the headers and rooflines are no longer visible in the
drawing (see Figure 7.2).

see the lines on the

Roof and Headers

layers for a while. )
This might be a good [ l T }

situation to consider
creating another
layer state. [ 1

FIGURE 7.2: Thefloor plan with the Headers and Roof layers frozen

3. Check the status bar, and make sure the Osnap button is in the on
position. Right-click the Osnap button, and choose Settings from the
shortcut menu.

4. On the Object Snap tab of the Drafting Settings dialog box, be sure
the Endpoint check box is selected.

5. Click OK. In the status bar, turn Polar off if it’s on, and be sure only
the Model and Osnap buttons are in their on positions. (The Dyn but-
ton can also be in the on position if you prefer working with the
dynamic display feature.)

Now you're ready to make blocks.

| 3 1 Click the Make Block button on the Draw toolbar to open the Block
Definition dialog box. Notice the flashing cursor in the Name text
WO G EIZD ERI 2 box. Enter door3_0, but don’t press I (see Figure 7.3).
Block command by
choosing Draw >
Block > Make or by

typing b..
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FIGURE 7.3: The Block Definition dialog box

. Click the Pick Point button in the Base Point area. The dialog box
temporarily closes, and you’re returned to your drawing.

. Zoom in to the front door area in your drawing.

. Move the cursor to the front door area, and position it near the
hinge point of the door. When the Endpoint marker appears on
the hinge point (see the top of Figure 7.4), click. This selects the
insertion point for the door, and the Block Definition dialog box
returns. The insertion point is the location, relative to the cursor,
that the block references when it is inserted.

. Click the Select Objects button in the Objects area. You're returned
to the drawing again. The cursor changes to a pickbox, and the Com-
mand window displays the Select objects: prompt.

. Select the door and swing, and then press . You're returned to the
Block Definition dialog box. At the bottom of the Objects area, the count
of selected objects appears. Just above that are three radio buttons. Click
the Delete radio button if it’s not already selected. The Delete option
erases the selected objects after the block definition is created, while the
Convert To Block option substitutes the objects with a block definition.
In this situation, the Convert To Block option would be a better choice,
but you want to get some practice using the Insert command.

. At the bottom of the dialog box, be sure the Open in Block Editor
check box is not selected, and then click OK to close the dialog box.
The door and swing disappear (see the bottom of Figure 7.4).
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S mcpirt

FIGURE 7.4: The front door opening when picking the hinge point as the

insertion point (top) and after creating the door3_0 block and deleting the door
and swing (bottom)

You have now created a block definition, called door3_0. Block definitions are
stored electronically with the drawing file. You need to insert the door3_0 block
(known formally as a block reference) into the front door opening to replace the
door and swing that were just deleted when the block was created.

Inserting the Door Block

You’ll use the Insert command to place the door3_0 block back into the drawing.

=y

1. On the Draw toolbar, click the Insert Block button to open the Insert
dialog box. At the top, the Name drop-down list contains the names of
the blocks in the drawing. Open the list, and select door3_0. A preview
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of the block appears in the upper-right corner (see Figure 7.5). Below
the Name list are three areas with the Specify On-Screen option.
These are used for the insertion procedure.

FIGURE 7.5: The Insert dialog box

. Check the Specify On-Screen options for the Insertion Point and
Rotation options, but leave Scale unchecked. (The scale of the door
should not change unless it is used to flip the door, as shown in the
next exercise.) Also, make sure the Explode check box in the lower-
left corner is unchecked. Explode disassembles the block into its
component parts upon insertion into the drawing.

. Click OK. You’re returned to your drawing, and the door3_0 block is
now attached to the cursor, with the hinge point coinciding with the
intersection of the crosshairs (see Figure 7.6). The Command window
says Specify insertion point or [Basepoint/Scale/X/Y/Z/Rotate]:.

FIGURE 7.6: Thedoor3_0 block attached to the cursor
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4. With the Endpoint osnap running, move the cursor toward the upper
end of the left jamb line in the front door opening. When the Endpoint
marker appears at the jamb line’s upper endpoint, click.

5. The door3_0 block is no longer attached to the cursor, and its inser-
tion point has been placed at the upper end of the left jamb line. The
block now rotates as you move the cursor (see the top of Figure 7.7).
At the Specify rotation angle <0.00>: prompt, press .| again to
accept the default angle of 0°. The door3_0 block properly appears in
the drawing (see the bottom of Figure 7.7).

FIGURE 7.7: The rotation option (top) and the final placement (bottom)
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Each time a block is inserted, you can specify the following on the screen or in
the Insert dialog box:

» The location of the insertion point of the block
» The X and Y scale factors

» The Z scale factor in the dialog box (used for 3D drawings, in Auto-
CAD only)

» The rotation angle

As you insert blocks, you can stretch or flip them horizontally by specifying a
negative X scale factor or vertically by specifying a negative Y scale factor, or you
can rotate them from their original orientations. Because you created the door3_0
block from the door and swing that occupied the front door opening and the size
was the same, inserting this block back into the front door opening required no
rotation; so, you followed the defaults. When you insert the same block into the
back door opening, you'll have to change the Y scale factor, because the door will
be flipped vertically.

Flipping a Block While Inserting It

The X scale factor controls the horizontal size and orientation. The Y scale factor
matches the X scale factor unless you explicitly change it. For the next insertion,
you’ll make such a change:

1. Click the Zoom Previous button on the Standard toolbar to zoom
back out to a full view of the floor plan.

2. Click the Zoom Window button, and make a window around the back
door area, including plenty of room inside and outside the opening so
that you can see the door3_0 block as it’s being inserted. You’ll be
zoomed into a close view of the back door (see Figure 7.8).

FIGURE 7.8: The result of the zoom
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Nothing has changed
about the geometry
of the door, but it’s
now a different kind
of object. Before it
was a rectangle and
an arc; now it’s a
block reference made
up of a rectangle and
an arc.
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3. Use the Erase command to erase the door and swing from the back
door opening.

4. Choose Insert > Block, or enter i. In the Insert dialog box, door3_0
should still be in the Name drop-down list. Check the Specify On-
Screen option for the Scale option.

5. Click OK. You're returned to your drawing, and the door3_0 block is
attached to the cursor.

6. Move the cursor to the lower end of the left jamb line. When the
osnap marker appears at that endpoint (see the top of Figure 7.9),
click. AutoCAD places the insertion point, and the prompt is now
Enter X scale factor, specify opposite corner, or
[Corner/XYZ]<1>:.

7. Press J to accept the default X scale factor of 1. The prompt changes
to Specify Y scale factor <use X scale factor:. To flip the
door down to the inside of the cabin, you need to give the Y scale fac-
tor a value of —1.

8. Enter -1. Then, press ! again to accept the default rotation angle of
0°. The Insert command ends, and the door3_0 block appears in the
back door opening (see the bottom of Figure 7.9).

The bottom of Figure 7.9 looks exactly like Figure 7.8.

9. Click the Zoom Previous button on the Standard toolbar, or enter z p.
to zoom back out to a full view of the floor plan.

N O T E When inserting a block, giving a value of —1 to the X orY scale
factor has the effect of flipping the block, much like the Mirror command did
in Chapter 4, when you first drew the doors. Because you can flip or rotate
the door3_0 block as it’s inserted, you can use this block to place a door and
swing in any 3'-0" opening, regardless of its orientation.

Doors are traditionally sorted into four categories, depending on which side

the hinges and doorknob are on and which way the door swings open. To be able
to use one door block for all openings of the same size, you need to know the fol-
lowing:

» How the door and swing in the block are oriented
» Where the hinge point is to be in the next opening

» How the block has to be flipped and/or rotated during the insertion
process to properly fit in the next doorway opening
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FIGURE 7.9: Placing the door3_0 insertion point (top) and the block after
insertion (bottom)

Blocking and Inserting the Interior Doors

Because the interior doors are smaller, you need to make a new block for them.
You could insert the door3_0 block with a % scale factor, but this would also 4 0 |
reduce the door thickness by the same factor, and you don’t want that.

On the other hand, for consistency, it’s a good idea to orient all door blocks the same swinging doors, Il
way, and the bath and bedroom doors are turned relative to the door3_0 block. You'll go into some detail

move and rotate the bathroom door and its swing to orient it like the front door: about AutoCAD’s

dynamic block, which
1. Use Zoom Window to define a window that encloses both the bath- yz’: ca:l use for‘:"I

room doors and the bedroom doors. The view changes to a close-up swinging doors.
of the area enclosed in your window (see top left of Figure 7.10).

After you finish the
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2. Use the Move command to move the bathroom door and swing to the
right, and then use the Rotate command to rotate them —90° (see the
bottom of Figure 7.10).

FIGURE 7.10: The result of a zoom window (top) and the bathroom door
and swing moved and rotated (bottom)

3. Repeat a procedure similar to the one you used to make a block out of
the front door and swing to make a block out of the bathroom door
and swing. Here is a summary of the steps:

a. Start the Block command. (Click the Make Block button on the
Draw toolbar.)

b. In the dialog box, enter door2_6 to name the new block. Don’t
press .

¢. Click the Pick Point button, and pick the hinge point of the bath-
room door.
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e.

f.

Click the Select Objects button, and pick the door and swing.
Then, press .

In the Objects area, make sure the Delete radio button is selected.

Click OK. The door and swing disappear.

4. Insert the door2_6 block in the bathroom doorway opening. Follow
the steps carefully. Here’s a summary:

e

e

Start the Insert command.

Open the Name drop-down list, select door2_6, and then click OK.
Pick the left end of the lower jamb line.

Accept the default of 1 for the X scale factor.

e. Accept the default of <use X> for the Y scale factor.

Enter 90 for the rotation.

% N O T E If all your doors are at 90° angles, you can turn on Ortho mode
to speed up the rotation process. With Ortho active, wherever you move the
cursor at the Specify rotation angle <0.00>: prompt, the rotations are
restricted to 90° increments.

5.

Erase the bedroom door and swing, restart the Insert command, and
insert the door2_6 block in the bedroom door opening. Here are the
parameters:

vV vVvV.v. v VY

Check Specify On-Screen for Insertion Point, Scale, and Rotation.
The insertion point is at the left endpoint of the upper jamb line.
The X scale factor is 1.

The Y scale factor is 1.

The rotation is 90.

Use Zoom Previous (see Figure 7.11).

Save your drawing as Cabin07a.dwg.

TIP

If you have trouble anticipating how a block such as the door block

needs to be flipped or rotated during insertion, don’t worry about it; just be sure
to locate the insertion point accurately in the drawing. Then, after the block is
inserted, you can flip or turn it by using the Mirror and Rotate commands.
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FIGURE 7.11: The floor plan with all swinging doors converted into blocks

THE FATE OF OBJECTS USED TO MAKE A BLOCK

The three radio buttons in the Objects area of the Block Definition dialog
box represent the options you have for objects transformed into a block:

Retain The objects remain unblocked. Click this if you want to make sev-
eral similar blocks from the same set of objects.

Convert To Block The objects become the block reference. Click this if
the first use of the block has geometry identical to that of the set of objects
it’s replacing.

Delete The objects are automatically erased after the block has been
defined. Click this if the first use of the block will be at a different scale, ori-
entation, or location from the set of objects it’s replacing.

This view looks the same as the view you started with at the beginning of this
chapter; see Figure 7.2, shown earlier. Blocks look the same as other objects, and
you can’t detect them by sight. They’re useful because you can use them over
and over again in a drawing or in many drawings and because the block is a com-
bination of two or more (and sometimes many more) objects represented as a
single object. Your next task is to learn how to detect a block; but first, I'll dis-
cuss AutoCAD’s dynamic block feature.
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Using Dynamic Blocks

Dynamic blocks are blocks whose appearance can be changed in a variety of
ways, depending on how they are set up. Any block can be transformed into a
dynamic block, and AutoCAD offers several sample dynamic blocks that have
already been set up. Take the door3_0 block, for example. By adding extra infor-
mation to the block, you could use it for openings in a variety of preset sizes.
And the thickness of the door remains the same.

After you insert the dynamic block, click it. Arrows appear at opposite sides of
the opening.

When you click the right arrow, the dynamics begin, and markers appear
below the opening, indicating the preset sizes to which the door and swing can
be changed. In this example, you can use the door for openings from 2'-0" to
3'-6", at 6" intervals.

Once you set a new size, the door and swing take on that size, whereas the door
thickness remains the same. Now you can move this door to a smaller opening.
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Later in this chapter, when I introduce palettes, I'll show you where to find
AutoCAD’s sample dynamic blocks. For instructions on creating and using
dynamic blocks, see Chapter 9.

Finding Blocks in a Drawing

You can detect blocks in a drawing in at least three ways: by using grips, by using
the List command, and by looking at the Properties palette.

Using Grips to Detect a Block

Grips appear on objects that are selected when no command is started. When an
object that isn’t a block is selected, grips appear at strategic places. But if you
select a block, by default, only one grip appears, and it’s always located at the
block’s insertion point. Because of this, clicking an object when no command is
started is a quick way to see whether the object is a block:

1. At the Command: prompt, click one of the door swings. The door and
swing turn into dashed lines, and a square blue grip appears at the
hinge point.

2. Press Esc to clear the grip.

3. Choose Tools > Options to open the Options dialog box, and then
click the Selection tab. The Grips area is on the right side. Enable
Grips Within Blocks is unchecked by default. If this option is
checked, grips appear on all objects in the block as if they weren’t

blocked when you click a block with no command running. Leave
this setting unchecked.

You can also change the size of the grip and any of the three color
states. By default, unselected grips are blue, grips that you click to
select are red, and grips that you hover the cursor over are green.

4. Click OK to close the Options dialog box.

We’ll look at grips in more detail in Chapter 12. You might need to know more
about a block than just whether something is one. If that is the case, you'll need
to use the List command.

Using the List Command to Detect a Block
You can use the List command to learn more about a block:

1. Choose Tools > Inquiry > List, or enter li.! at the Command prompt.
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2. Click the front door block, and then press .. The AutoCAD Text Window
temporarily covers the drawing (see Figure 7.12). In the Text Window,
you can see the words BLOCK REFERENCE Layer: "DOORS", followed
by 13 lines of text. These 14 lines describe the block you selected.

WA AL Text Window  1: Mac Sybex ALAD Mo (9 Reg ACAD MR 2000 ChapOT\Chapd T ﬂxl

CoEmand: I -ﬂJ L'd

FIGURE 7.12: TheAutoCAD Text Window

The information stored in the Text Window includes the following:
What the object is (block reference)

The layer the object is on (Doors layer)

The name of the block (door3_0)

The coordinates of the insertion point in the drawing

vV v.v v VY

The X and Y scale factors
» The rotation angle
3. Press F2. The AutoCAD Text Window closes.

,,’-" T 1 P The AutoCAD Text Window isn’t exclusively for use with the List com-
mand. Instead, it is a constantly scrolling history of the command prompt. The
F2 key acts as a toggle to turn the window on and off. You can even copy infor-
mation from all but the bottom line for use inside or outside AutoCAD. The Text
Window displays only one page of information at a time and then pauses while
the Press ENTER to continue: prompt appears at the Command line.
Press ! to continue. If you need to see information that has scrolled off the
window, use the scroll bar on the right side to bring it back into view.
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4. Right-click, and choose Repeat List from the shortcut menu.

5. Atthe Select objects: prompt, click one of the arcs that repre-
sents the balcony, then click one of the wall lines, and finally press .

6. The Text Window appears again, and you can see information about
the arc that you selected, followed by information about the selected
wall line.

7. Press F2, and then slowly press it a few more times. As you switch
back and forth between the Text Window and the drawing, notice that
the last two lines in the Text Window appear in the Command win-
dow of the drawing (see Figure 7.13). The Command window displays
a strip of text from the Text Window, usually the last two lines.

8. Press F2 to close the Text Window.
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FIGURE 7.13: Toggling between the Text Window (above) and the drawing
with its Command window (next page)
Continues
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FIGURE 7.13: (Continued)

Using the Properties Palette to
Examine a Block

In Chapter 6, you used the Properties palette to change the individual linetype
scale for the ridgeline of the roof. It can also be a tool for investigating objects in
your drawing. When the Properties palette is open and only one object is selected,
it displays data specific to the selected object. If multiple objects are selected, it
shows only the data shared by those objects.

1. Click one of the door blocks.

2. Click the Properties button on the Standard toolbar, or right-click and
choose Properties from the context menu. The Properties palette opens.

The data displayed on the palette is similar to that displayed when
you used the List command, but it’s in a slightly different form (see
Figure 7.14). At the top of the dialog box, a drop-down list displays
the type of object selected—in this case, a block reference. The fields
that are white signify items that you can change directly in the
palette, and items that are grayed out cannot be changed. You can’t
change any values in the AutoCAD Text Window.
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Block insertion
means the same
thing as block refer-
ence, and both are
casually called
blocks.
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FIGURE 7.14: The Properties palette with a door block selected

3. Close the Properties palette by clicking the X in the upper-left or
upper-right corner; then, press Esc to deselect the door block.

,7’ T I P The X you click to close the Properties palette is in the upper-left or
upper-right corner of the palette if it’s floating and in the upper-right corner
if it’s docked.

If you’re ever working on a drawing that you didn’t draw, these tools for find-
ing out about objects will be invaluable. The next exercise on working with
blocks involves placing windows in the walls of the cabin.

Creating a Window Block

You can create all the windows in the cabin floor plan from one block, even
though the windows are four different sizes (see Figure 7.15). You'll create a
window block and then go from room to room to insert the block into the walls:

2 l— 4

FIGURE 7.15: The cabin windows in the floor plan
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1. Click the Layers list on the Layers toolbar to open the drop-down list,
and click the layer 0 in the list to make it current.

2. Right-click the Osnap button on the status bar, and choose Settings
from the shortcut menu. Add check marks to the Midpoint and Per-
pendicular osnaps, and uncheck Intersection. Click OK.

3. Zoom in to a horizontal section of wall where there are no jamb lines
or intersections with other walls by clicking the Zoom Window but-
ton on the Standard toolbar and picking two points to be opposite
corners of the zoom window (see Figure 7.16). Because the widths of
the windows in the cabin are multiples of 12", you can insert a block
made from a 12"-wide window for each window, and you can apply an
X scale factor to the block to make it the right width. The first step is
to draw a 12"-wide window inside the wall lines.

—— Zoom window

Use the Nearest
osnap when you want
to locate a point
somewhere on an
object but aren’t con-
cerned exactly where
on the object the
point is located.

FIGURE 7.16: Making a zoom window (top) to zoom in to a section of
straight length of wall (bottom)

4. Start the Line command, and then click the Nearest osnap button on K
the Object Snap toolbar or enter nea. The Nearest osnap will allow
you to start a line on one of the wall lines; it snaps the cursor to any
part of any object under the cursor and guarantees that the objects
form an intersection but do not cross.
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5. Move the cursor to the upper wall line, a little to the left of the center
of the screen, and with the hourglass-shaped marker displayed, click.
A line begins on the upper wall line.

6. Move the cursor to the lower wall line. The perpendicular marker
appears directly below the point you previously picked. When it’s dis-
played, click. The line is drawn between the wall lines. Press ! to end
the Line command.

7. Start the Offset command. Enter 121 to set the offset distance to
12", Pick the line you just drew, and then pick a point to the right of
that line. The line is offset 12" to the right. Press . to end the Offset
command.

8. Start the Line command again. Move the cursor near the midpoint
of the line you first drew. When the Midpoint marker appears, click.
Move the cursor near the midpoint of the line that was just offset.
When the Perpendicular or Midpoint symbol appears, click. Press .
to end the Line command. Your drawing should look like Figure 7.17.

FIGURE 7.17: Completed lines for the window block

The three lines you've drawn will make up a window block. They represent the
two jamb lines and the glass (usually called glazing). By varying the X scale fac-
tor from 2 to 6, you can create windows 2', 3', 4', and 6' wide. This is a single-line
representation, with no double lines to indicate the frames, so there is no thick-
ness issue, regarding scaling the blocks, like there was with the doors.

Before you create the block, you need to decide the best place for the insertion
point. For the doors, you chose the hinge point because you always know where it
will be in the drawing. Locating a similar strategic point for the window is a little
more difficult but certainly possible. You know the insertion point shouldn’t be on
the horizontal line representing the glazing, because it will always rest in the
middle of the wall. There is no guideline in the drawing for the middle of the wall,
and this would require a temporary tracking point every time a window is inserted.
Windows are usually dimensioned to the midpoint of the glazing line rather than
to either jamb line, so you don’t want the insertion point to be at the endpoint of a
jamb line. The insertion point needs to be positioned on a wall line but also lined
up with the midpoint of the glazing line.
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To locate this point, draw a guideline from the midpoint of the glazing
line straight to one of the wall lines. The line will not be included in the
window block:

1. Press I to restart the Line command. Move to a point near the mid-
point of the glazing line. When the Midpoint marker appears, click.

2. Move to the bottom wall line. When the Perpendicular marker appears,
click. A guideline is drawn from the midpoint of the glazing line that is
perpendicular to the lower wall line (see Figure 7.18). The lower end-
point of this line is the location of the window block insertion point.
Press I to end the Line command. Now you're ready to define the win-
dow block.

Guideline \
FIGURE 7.18: The guideline is completed

3. Enter b to start the Block command. In the dialog box, enter win-1
for the block name, and then click the Pick Point button.

4. Back in the drawing, with the Endpoint, Midpoint, and Perpendicu- K
lar osnaps running, move the cursor to the lower end of the guide-
line you just drew. When the Endpoint marker appears at that
location, click.

If only the
Perpendicular osnap
marker appears, click

5. In the dialog box, click the Select Objects button. Epointonitie
Object Snap toolbar,
6. Back in the drawing, select the two jamb lines and the glazing line, and then try again.

but don’t select the guideline whose endpoint locates the insertion
point. Press .

7. Back in the dialog box, be sure the Open in Block Editor check box at
the bottom is unchecked and the Delete radio button is selected, and
then click OK. The win-1 block has been defined, and the 12" window
has been erased.

8. Erase the guideline using the Erase command.
9. Use Zoom Previous to zoom out to a view of the whole floor plan.

This completes the definition of the block that will represent the windows. The
next task is to insert the win-1 block where the windows will be located and scale
them properly.
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UNDERSTANDING GROUPS

Another method for causing several objects to act as one is to use the
Group command. Groups differ from blocks in that they do not replace sep-
arate objects with a single definition but instead associate several objects
by name so they react as if they are a single object. Some similar programs
use the term named selection set to represent what AutoCAD calls a group.
Selecting one member object from the group selects all the members.
Unlike with objects in a block, you can add or remove members of a group
and toggle the group to allow the individual members to be selected. Use
groups when you know the association between the objects is not perma-
nent, and use blocks when it might be.The procedure for creating a group is
as follows:

1. Enter Group at the Command line to open the Object Grouping
dialog box.

:
i
Ix

o] _comn | o |

2. Enter a name for the group in the Group Name field.

3. Click the New< button in the Create Group area.The dialog box
closes temporarily.

4. Select the objects to be added to the group, and then press .1.The
Object Grouping dialog box reopens, and the group name appears in
the field at the top. Select the group name.

Continues
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UNDERSTANDING GROUPS (Continued)

Clicking the Selectable button in the Change Group section (not the Selec-
table check box in the Create Group section) acts as a toggle that causes
the group members to react to selection picks as if they are not members of
a group.The Add< and Remove< buttons increase or decrease the mem-
bership of the group, and Explode destroys the group, leaving its member
objects as individuals again.

Inserting the Window Block

Several factors come into play when deciding where to locate windows in a
floor plan:

» The structure of the building

» The appearance of windows from outside the building

» The appearance of windows from inside a room

» The location of fixtures that might interfere with placement
>

The sun angle and climate considerations

For this exercise, you'll work on the windows for each room, starting with the
bedroom.
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Rotating a Block During Insertion

The bedroom has windows on two walls: one 3' window in the front wall and one
4' window centered in the left wall (see Figure 7.19).

.
2|_0||
¢
2|_0||
*
» 5|_0u "
=

FIGURE 7.19: The bedroom windows

You’ll make the 4' window first:

1.

Use a zoom window to zoom in to a view of the bedroom similar to
that in Figure 7.19. Click the Polar button on the status bar to turn
on polar tracking. Polar, Osnap, and Model should now be in their on
positions.

Create a new layer by clicking the Layer Properties Manager button
and then clicking the New Layer button in the Layer Properties Man-
ager dialog box. The new Layer1 appears and is highlighted. Enter
Windows.! to rename Layerl.

Click the color square in the Windows row to open the Select Color
dialog box, with the white swatch highlighted and white listed in the
Color text box. Enter 30 to change the color to a bright orange. (If
you don’t have 256 colors available, choose any color.) The Select
Color dialog box closes.

. With Windows still highlighted in the Layers Properties Manager dia-

log box, click the Set Current button, or double-click the name of the
layer, to make the Windows layer current. Then, click OK. You're
returned to your drawing, and Windows is the current layer.

Start the Insert command (click the Insert Block button on the Draw
toolbar). Open the Name drop-down list in the Insert dialog box. In
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10.

11.

the list of blocks, click win-1. Be sure all three Specify On-Screen
check boxes are selected, and then click OK.

In your drawing, the 12" window block is attached to the cursor at
the insertion point (see Figure 7.20). Note that it’s still in the same
horizontal orientation that it was in when you defined the block. To
fit it into the left wall, you'll need to rotate it as you insert it.

FIGURE 7.20: The win-1 block attached to the cursor

Move the cursor near the midpoint of the left inside wall line. When
the midpoint marker appears, click.

You're prompted for an X scale factor. This is a 4' window, so enter
4. For the Y scale factor, enter 1.

You’re prompted for the rotation angle. The window block is now 4'
wide and rotates with the movement of the cursor. Move the cursor
so that it’s directly to the right of the insertion point. The polar track-
ing lines and tooltip appear (see the top of Figure 7.21). They show
you how the window will be positioned if the rotation stays at 0°.
Obviously, you don’t want this.

Move the cursor so that it’s directly above the insertion point. Another
tracking line and tooltip appear. They show what position a 90° rota-
tion will result in (see the middle of Figure 7.21). The window fits
nicely into the wall here.

With the tracking line and tooltip visible, click. The win-1 block
appears in the left wall. The Insert Block command ends (see the bot-
tom of Figure 7.21).
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TheY scale factor will
be 1 for all the win-1
blocks because all
walls that have win-
dows are 6" wide—
the same width as the
win-1 block.
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FIGURE 7.21: Rotating the win-1 block 0° (top) and 90° (middle) and the
final position (bottom)
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Using Guidelines When Inserting a Block

The window in the front wall of the bedroom is 3' wide and 6" from the center of
the bedroom wall (refer to Figure 7.19, shown earlier). You can use a guideline
to locate the insertion point for this window:

1. Start the Line command, and locate the cursor on the inside, horizon-
tal exterior wall line near its midpoint. When the triangular marker
appears at the midpoint of this line, click. A line starts.

2. Hold the cursor at a point a few feet below the first point of the line.
When the polar tracking line and tooltip appear, click. Press ! to end
the Line command. This establishes a guideline at the center of the
wall. The insertion point for the window is at its center. The distance
between the center of the wall and the insertion point is half the width
of the window plus the distance to the guideline—in other words, 2'.

3. Offset the line that you just drew 2' to the left (see Figure 7.22). Now
you have established the location for the insertion point of the win-1
block, and you’re ready to insert it.

FIGURE 7.22: Guidelines for the window block

4. Start the Insert command. In the Insert dialog box, the win-1 block is
still displayed in the Name drop-down list because it was the last
block inserted. Click OK.

5. Back in the drawing, the win-1 block is again attached to the cursor. To
locate the insertion point, you can choose the upper endpoint of the left
guideline or the intersection of this guideline with the exterior outside
wall line. Which one would be better? The second choice requires no
rotation of the block, so it’s easier and faster to use that intersection.

249
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6. Click the Intersection Osnap button on the Object Snap toolbar, and

position the cursor on the outside wall without touching any other
lines (see the top of Figure 7.23). A colored x appears with three dots
to its right, along with an Extended Intersection tooltip. Click.

Now hold the crosshair cursor on the lower portion of the leftmost off-
set guideline, again without touching any other lines. The x appears,
this time at the intersection of this guideline with the outside wall line
and without the three dots. The tooltip now says Intersection (see the
bottom of Figure 7.23). Click again. The insertion point is set at the
intersection of the guideline and the outside wall line. You could have
easily clicked directly on the desired intersection, but this method
showed you how you can select an intersection when it is in a con-
gested area of the drawing.

FIGURE 7.23: Selecting the first line (top) and the second (bottom)
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7. Enter 3 for the X scale factor, and then enter 1. for the Y scale fac-
tor. At the rotation angle prompt, press ! to accept the default of 0°.
This inserts the 3' window on the left in the front wall.

8. Erase the guidelines.

Because you chose to locate the insertion point on the lower of the two wall
lines, the block needed no rotation. When finished, the bedroom looks like
Figure 7.24.

FIGURE 7.24: The bedroom with both windows inserted

Using Object Snap Tracking and Polar
Tracking to Insert a Block

The next room to work on is the bathroom, which has one small window over
the sink. Follow these steps:

1. Click the Pan button on the Standard toolbar, or hold down the
middle mouse button or scroll wheel. The cursor changes to a hand.

2. Position the hand on the wall between the bedroom and the bath-
room, and then hold down the left mouse button and drag the draw-
ing down. When the bathroom is in the middle of the drawing area,
release the mouse button. Press Esc or ., if necessary, to cancel the
Pan command.
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When Otrack is
turned on and the +
appears at the object
snap symbol, a track-
ing point has been
acquired. It remains
acquired until you
place the cursor
directly on the object
snap symbol a sec-
ond time or until that
part of the command
is done.
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You want to create one 2' window, centered over the sink. This time,
you'll insert the block without using guidelines. Be sure the Endpoint
and Midpoint osnaps are running, and turn off the Perpendicular
osnap. On the status bar, click the Otrack button to turn on object
snap tracking. Polar and Osnap should also be in their on positions.

3. Start the Insert command. Be sure win-1 is in the Name drop-down
list, and check that all Specify On-Screen check boxes are marked.
Click OK.

4. Atthe Specify insertion point: prompt, position the crosshair
cursor near the midpoint of the line representing the front edge of
the sink counter. When a marker appears at the midpoint of that line,
put the crosshairs near the triangle momentarily, without clicking.
Look closely, and you'll see a small + appear at the midpoint of the
line (see the top of Figure 7.25). When it does, move the crosshair
cursor up to the point where the right side of the shower meets the
wall line. When the square box appears at the intersection, place the
cursor near the square box momentarily, again without clicking.
Another + appears there (see the middle of Figure 7.25). You have
set—or acquired—two temporary tracking points without using the
Temporary Tracking Point osnap.

5. Move the cursor to the right, along the lower outside wall line, just in
back of the sink. A horizontal tracking line appears and coincides with
the wall line. When the crosshair reaches a point directly above the
first tracking point, a vertical tracking line appears, and the tooltip
identifies the intersection of the two tracking lines as Endpoint:
<0.00°, Midpoint: <90.00° (see the bottom of Figure 7.25). When
you see this tooltip, click. This places the insertion point on the inside
wall line, centered over the sink.

6. At the X scale factor prompt, enter 2.1. Then, at the Y scale factor
prompt, enter 1.1. Press . again to accept the default rotation angle
of 0°. The 2' window is inserted into the wall behind the sink (see Fig-
ure 7.26).

,?, T 1 P When using object snap tracking, you’ll inevitably acquire a tracking
point that you don’t need or want. To remove it, place the crosshair cursor on
it momentarily. The tracking point will disappear.
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FIGURE 7.25: Setting a temporary tracking point (top), setting a second tracking point
(middle), and using the intersection of the two tracking lines to locate the insertion point (bottom)
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FIGURE 7.26: The 2' window after insertion

You’re more than halfway done with the windows. Just three remain to be
inserted: one in the kitchen and two in the living room. You’ll use object snap
tracking again on the kitchen window:

1.

Pan and zoom in to the sink area, leaving enough of the counter
visible to see the line where the right edge of the counter meets the
upper wall line.

. You need to insert a 4' window in the back wall, centered behind the

sink (see Figure 7.15, shown earlier). Start the Insert command to
open the Insert dialog box, and then click OK. The win-1 block
appears on the cursor.

. At the Specify insertion point: prompt, move the cursor near

the lower edge of the sink. When the Midpoint triangle symbol
appears, place the cursor directly on it until the + appears (see the
top of Figure 7.27).

Move the cursor to the point where the right edge of the counter
meets the wall line. When the Endpoint square symbol appears, place
the cursor directly on the square until the + appears.

Move the cursor to the left, along the wall line. A tracking line
appears and coincides with the wall line. When the cursor reaches

a point directly above the first tracking point, a vertical tracking

line appears and intersects the horizontal one, and the tooltip says
Midpoint: <90.00°, Endpoint: <180.00° (see the bottom of Fig-
ure 7.27). When this happens, click. The insertion point for the
win-1 block is established.
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FIGURE 7.27: The first tracking point is established (top), and the inter-
section of the two tracking lines is the location of the insertion point (bottom).

6. Enter 4. for the X scale factor. Then, enter 1. for the Y scale factor.
For the rotation angle, press ! again to accept the default angle of 0°.
The window is placed in the back wall, centered behind the sink.

7. Zoom out until you can see the entire kitchen (see Figure 7.28).

FIGURE 7.28: Theinserted window behind the sink
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Finishing the Windows

The last two windows to insert are both in the front wall of the living room.
You'll use skills you’ve already worked with to place them:

1.

Use the Pan command to adjust your view of the drawing down to the
front wall of the living room. One window is 6' wide. Its right jamb is
12" to the left of the inside corner of the wall. The other one is a cir-
cular window, 2' in diameter, positioned halfway between the 6' win-
dow jamb and the front door jamb (see Figure 7.29). You don’t know
that distance yet.

FIGURE 7.29: The windows in the front wall of the living room

Set the osnaps so that only Endpoint is running. (To review how to do
this, return to the “Creating a Window Block” section in which you
created the win-1 block.) Start the Insert command, and click OK in
the Insert dialog box to select the win-1 block.

Click the Temporary Track Point osnap button. Then, with the End-
point osnap running, pick the lower-right inside corner of the cabin.
The insertion point is positioned to the left of this corner at a dis-
tance of 12" in plus half the width of the 6' window—in other words,
4' from the corner.

Hold the crosshair cursor directly to the left of the point just picked.
When the tracking path and tooltip appear, enter 4'.1. This sets the
insertion point 4' to the left of the corner, on the inside wall line.

For the scale factors, enter 6./, and then enter 1.
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6. For the rotation angle, hold the cursor directly to the right of the
insertion point to see the position of the window at 0° rotation.
Then, hold the cursor directly above the insertion point to see how a
90° rotation would look. Finally, hold the cursor directly to the left
for a view of the effect of a 180° rotation. The 180° view is the one
you want.

7. Enter 180.. The 6' window is placed in the front wall.

Finally, you need to locate the 2' circular window halfway between the left
jamb of the 6' window and the right jamb of the front door opening. Use the
Distance command to find out the distance between the two jambs. Then, offset
one of the jambs half that distance to establish the location of the insertion
point on the wall lines. Of the two jamb lines, you must offset the door jamb
because the window jamb is part of the window block and can’t be offset. Fol-
low these steps:

1. Enter di.! to start the Distance command. With the Endpoint osnap
running, pick the upper end of the front doorjamb, and then pick the
upper end of the left window jamb. In the Command window, the dis-
tance is displayed as 3'-10". You need to offset the doorjamb half that
distance to locate the insertion point for the 2' window.

2. Start the Offset command, and then enter 1'-11.1 to set the offset
distance.

3. Pick the door jamb, and then pick a point to the right of the door
jamb. Press 4 to end the Offset command.

,?’ T 1 P In a cluttered area, you can enter non. at any Select Point or
Select Objects prompt to disable osnaps for the duration of a single pick.

4. Start the Insert Block command. Click OK to accept the win-1 block.
Pick the bottom endpoint of the offset jamb line to establish the
insertion point.

5. Enter 2.1 for the X scale factor. Enter 1 for the Y scale factor.

6. For the rotation angle, press ! to accept the default of 0°. This
inserts the last window in the front wall, and the Insert command
ends. Erase the offset jamb line (see Figure 7.30).
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FIGURE 7.30: Thetwo windows inserted in the front wall of the living room

[ | 7. Enter z. e to zoom out to the Extents view of the drawing. This
changes the view to include all the visible lines. The view fills the

Zoom Extents is one drawing area.
of the zoom options
and is the bottom 8. Enter z. 0.85x.! to zoom out a little from the Extents view so all objects
ML G2 0T are set in slightly from the edge of the drawing area (see Figure 7.31).
fly-out menu on the
Standard toolbar. 9. Save this drawing as Cabin07b. dwg.

FIGURE 7.31: Zooming to .85x after zooming to Extents




Revising a Block

You have inserted six windows into the floor plan, each generated from the
win-1 block. You created the win-1 block on the 0 layer and then made the Win-
dows layer current, so each window block reference took on the characteristics
of the Windows layer when it was inserted.

,?’ T I P All your windows are in 6" thick walls, so they are all 6" wide. But
what if you want to put a window block in the 4" wall between the bedroom
and the living room? You can still use the win-1 block. During insertion, you
change theY scale factor to % to reflect the change in thickness of the wall.

ﬂ You can disassociate the components of blocks by using the Explode com-
- mand. It’s the bottom button on the Modify toolbar. Exploding a block has
the effect of reducing the block to the objects that make it up. Exploding the
win-1 block reduces it to three lines, all on the layer 0. If you explode one of the
door blocks, it’s reduced to a rectangle and an arc, with both objects on the Doors
layer because these components of the door block were on the Doors layer when
you defined the block.

Revising a Block

If you need to revise a block that has already been inserted in the drawing several
times, choose a block whose X and Y scale factors are the same. You inserted all the
windows using different X and Y scale factors, so to revise the win-1 block, you'll
need to insert that block one more time, this time using the same X and Y scale fac-
tors. You can then make changes to the objects that make up the win-1 block refer-
ence. When finished with the changes, you can save the changes to the block
definition. This redefines the block and updates all associated block references.

Let’s say that the client who's building the cabin finds out that double glazing
is required in all windows. So, you want the windows to show two lines for the
glass. If you revise the win-1 block definition, the changes you make in one
block reference will be made in all six windows.

% N O T E Using standard commands, you can move, rotate, copy, erase,
scale, and explode blocks. All objects in a block are associated and behave as
if they were one object.

LT users should skip to the Revising a Block with LT sidebar for informa-
tion regarding modifying blocks.

1. Start the Insert command, select the win-1 block if necessary, and
click OK.
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You can also start the
Explode command by
choosing Modify >
Explode or by enter-
ing ex..
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2. Pick a point in the middle of the living room. This establishes the

insertion point location.

. Press  three times to accept the defaults for the X and Y scale factors

and the rotation angle. The win-1 block is inserted in the living room
(see Figure 7.32).

FIGURE 7.32: The win-1 block inserted into the living room

. Choose Tools > Xref And Block In-Place Editing > Edit Reference

In-Place, or enter refedit at the Command prompt.

. Select the new block reference in the middle of the living room to
open the Reference Edit dialog box (see Figure 7.33). The win-1 block
is identified, and a preview appears.

FIGURE 7.33: The Reference Edit dialog box

. Click OK. In the drawing, the rest of the windows have disappeared,

the other objects in the drawing have faded slightly, and the Refedit
toolbar appears.



Revising a Block
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7. Zoom in to a closer view of the window you just inserted.

11.
12.

13.

14.

Use the Offset command to offset the glazing line 0.5" up and down.
Then, erase the original horizontal line (see Figure 7.34). This win-
dow block now has double glazing.

FIGURE 7.3 4: The result of the modifications to the win-1 block

On the Refedit toolbar, click the rightmost button, the one with the
Save Reference Edits tooltip.

. An AutoCAD warning window appears. Click OK. The Refedit toolbar

closes, and the block definition has been revised.
Erase this block reference; you don’t need it anymore.

Use Zoom Previous to view the entire drawing. All windows in the
cabin now have double glazing.

Zoom in to a closer look at the bedroom in order to view some of the
modified window block references (see Figure 7.35).

Use Zoom Previous to a view of the entire floor plan. Save this draw-
ing as Cabin07c. dwg.

FIGURE 7.35: Zooming in to see the revised window blocks with double
glazing
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REVISING A

BLOCK WITH LT

LT users should follow these steps to revise a block:

1.

10.

Start the Insert command, and click OK to accept the win-1 block to
be inserted.

. Pick a point in the middle of the living room.This establishes the

insertion point location.

. Press I three times to accept the defaults for the X andY scale fac-

tors and the rotation angle.This inserts the win-1 block in the living
room (see Figure 7.32, shown earlier).

. Zoom in to a closer view of this window. Start the Line command.

On the Object Snap toolbar, click the SnapTo Insert button. (This but-
ton has a yellow rectangle and a circle.) Put the cursor anywhere on
the window, and click.This starts a line from the insertion point of the
block.

. Pick another point a foot or so below the insertion point, and then

end the Line command.This creates a marker for the insertion point.
You’ll use it shortly.

. Click the Explode button at the bottom of the Modify toolbar. Select

the new block reference, and press .I. Doing so de-blocks the win-
dow; it’s now just three lines.

. Use the Offset command to offset the glazing line 0.5" up and down.

Then, erase the original horizontal line (see Figure 7.34, shown ear-
lier). This window now has double glazing.

. Start the Make Block command. For the name, enter win-1. For the

insertion point, pick the upper endpoint of the marker line you just
drew. For the objects, select the two glazing lines and the two jamb
lines but not the marker line. Click the Delete option in the Objects
area, and then click OK.

. A warning box appears, telling you that a block by this name already

exists and asking whether you want to redefine it. ClickYes.

Erase the marker line.

Continue with step 12 in the Revising a Block exercise.
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Sharing Information Between Drawings

You can transfer most of the information in a drawing to another drawing. You
can do so in several ways, depending on the kind of information that you need
to transfer. You can drag blocks and lines from one open drawing to another
when both drawings are visible on the screen. You can copy layers, blocks, and
other named objects from a closed drawing into an open one using the Design-
Center. I'll demonstrate these two features—and touch on three others—as I
finish this chapter.

Dragging and Dropping Between Two Open
Drawings

In AutoCAD, several drawings can be open at the same time, just like files in a
word-processing program. You can control which one is visible, or you can tile
two or more to be visible simultaneously. When more than one drawing is
visible, you can drag objects from one drawing to another:

1. With Cabin07c.dwg as the current drawing, click the QNew button
on the Standard toolbar. In the Select Template dialog box, click the
arrow next to the Open button, and then click the Open With No
Template — Imperial option. These actions open a blank drawing.

2. Choose Window > Tile Vertically. The new blank drawing (called
Drawingl.dwg) appears alongside Cabin07c.dwg (see Figure 7.36).

Each drawing has a title bar, but only one drawing can be active at a
time. At this time, the blank drawing (Drawingl, Drawing2, and so on)
should be active. If it is, its title bar is dark blue or some other color, and
the Cabin07c. dwg title bar is grayed out. If your Cabin07c. dwg draw-
ing is active instead, click once in the blank drawing.

3. Choose Format > Units. In the Drawing Units dialog box, change the
type of units in the Length area to Architectural, and then click OK.

4. Click the Cabin07c.dwg drawing to make it the active drawing.
5. Use Zoom Extents, and then use Realtime Zoom to zoom out a little.

6. Use the Layer Control drop-down list to make the Walls layer current,
and then turn off the Doors, Fixtures, Steps, and Windows layers. The
walls and balcony should be the only lines visible.

7. Form a selection window to surround the cabin with its balcony.
Grips appear on all lines.
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Named objects

are, quite simply,
AutoCAD objects
with names, such as
blocks and layers.
Lines, circles, and
arcs don’t have indi-
vidual names, so they
aren’t named
objects.

Like most Windows-
based programs,
AutoCAD 2008 can
have multiple draw-
ing files open in a
session. When you
open the Window
menu, the bottom of
the menu contains a
list of AutoCAD files
currently open. Click
the file you want
active.

The new drawing
might be called
Drawing2.dwg or
Drawing3.dwg.
This doesn’t affect
how the exercise
works.
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FIGURE 7.36: The userinterface with two drawings tiled

8. Place the cursor on one of the wall lines at a point where there are no
grips, and then click and hold down the left mouse button. Drag the
cursor across the drawing to the center of the blank drawing, and
then release the mouse button. The blank drawing is now active and
contains the lines for the walls and balcony.

9. Use Zoom to Extents in this drawing, use Realtime Zoom to zoom out
a little, and then enter ucsicon. off (see Figure 7.37).
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FIGURE 7.37: Theresult after dragging lines from one drawing to another
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10. Open the Layer Control drop-down list, and note that the new drawing
(Drawing4.dwg in the example) now has the Balcony and Walls layers.

In this fashion, you can drag any visible objects from one drawing into another,
including blocks. If you drag and drop a block, its definition is copied to the new
drawing, along with all layers used by objects in the block. If you drag with the
right mouse button, you get a few options as to how to place the objects in the
receiving drawing.

If you don’t choose to have both open drawings visible at the same time, you
can always use the Copy and Paste tools available in most Windows-based pro-
grams. Here’s the general procedure:

1. Click the Maximize icon in the upper-right corner of the new draw-
ing. The new drawing fills the screen.

2. Click Window in the drop-down menu bar. When the menu opens,
notice at the bottom that the open drawings are displayed and the
active one is checked (see Figure 7.38).

FIGURE 7.38: The Window menu with Drawing4.dwg active
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To hide the
DesignCenter, leaving
only its title bar,
right-click its title
bar, and choose
Auto-Hide.
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3.

Click the Cabin07c.dwg drawing. It replaces the new drawing as the
active drawing and fills the screen. Turn on the layers you turned off
previously. Leave the Headers and Roof layers frozen.

Select the fixtures in the kitchen and bath from this drawing, using
the selection tools you have learned, and then right-click and choose
Copy With Base Point from the shortcut menu. You're prompted to
specify a base point in the Cabin07c.dwg drawing. Click the upper-left
corner of the building with the Endpoint osnap. Press Esc to deselect
the objects.

Click Window in the drop-down menu bar. When the menu opens,
click Drawingl.dwg to make it active.

. Click the Paste button on the Standard toolbar, or press Ctrl+V. Pick

the upper-left corner of the building with the Endpoint osnap. The
fixtures are accurately positioned in the new drawing. If you check
the layers, you'll see that the new drawing now has a Fixtures layer,
in addition to the Walls and Balcony layers.

Using AutoCAD’s DesignCenter

The DesignCenter is a tool for copying named objects (blocks, layers, text styles,
and so on) to an opened drawing from an unopened one. You can’t copy lines,
circles, and other unnamed objects unless they are part of a block. You'll see
how this works by bringing some layers and a block into your new drawing
from Cabin07c. dwg:

Eil

1.

Make Cabin07c.dwg current, and then close it. Don’t save
changes. Maximize the window for your new drawing if it isn’t
already maximized.

Click the DesignCenter button on the Standard toolbar, or enter dc
at the Command prompt. It’s just to the right of the Properties but-
ton. The DesignCenter appears on the drawing area. It can be docked,
floating, or, if floating, hidden (see Figure 7.39). Your screen might
not look exactly like the samples shown here. The tree diagram of file
folders on the left might or might not be visible. Also, your Design-
Center might be wider or narrower.

. Click the Tree View Toggle button at the top of the DesignCenter

(the fourth button from the right) a few times to close and open the
file folder tree diagram. You can resize the DesignCenter horizon-
tally (and vertically as well, if it’s floating), and you can resize the
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subpanels inside. If Auto-Hide is on, the DesignCenter hides behind
the title bar until you put your cursor on it. Leave the tree view open.

. Click the Load button in the upper-left corner of the DesignCenter
palette to open the Load dialog box. Navigate to your Training Data
folder, and open it.

b d

FIGURE 7.39: The DesignCenter docked (top), floating (bottom), and hid-
den (next page)
Continues
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FIGURE 7.39: (Continued)

Highlight Cabin07c.dwg, and click Open. The Load dialog box
closes, and you are returned to your drawing. Now the left side of the
DesignCenter lists your drawings in the Training Data folder and
Cabin07c.dwg is highlighted; the right side of the DesignCenter
shows the types of objects in Cabin07c. dwg that are available to be
copied into the current drawing—in this case, Drawing4.dwg (see
the left of Figure 7.40).

On the left side once again, click the + symbol to the left of
Cabin07c.dwg. The list of named objects in the right panel now
appears below Cabin07c.dwg in the tree view on the left. Click the
Layers icon on the left side. The list of layers in Cabin07c. dwg
appears in the panel on the right (see the right of Figure 7.40).

. Click the Views button above the right window of the DesignCenter

(the button on the far right). Choose List in the menu that opens.
This changes the view of layers displayed into a list.

Use the Shift and Ctrl keys to help you select all the layers except 0,
Balcony, Fixtures, and Walls (see Figure 7.41).
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FIGURE 7.40: The DesignCenter displaying the files in the Training Data folder on
the left and accessible objects on the right (left) and types of accessible objects on the left (right)

FIGURE 7.41: The DesignCenter with the layers to grab highlighted

9. Right-click somewhere on the highlighted layers in the right window, K
and choose Add Layers from the shortcut menu.

If you prefer drag-
10. Open the Layer Control drop-down list on the Object Properties tool- ging and dropping,
bar. It now displays all the layers of the Cabin07c.dwg drawing, click and hold the left
including those you just transferred to the Drawing4.dwg drawing. 2 S, e
the cursor onto the
Now let’s see how this process works when you want to get a block from d’la""i"g’ and then
release.

another drawing:

1. On the left side of the DesignCenter, click Blocks in the list under the
Cabin07c.dwg drawing. On the right side, the list of blocks in that
drawing appears (see the left of Figure 7.42).
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— 2. Click door3_0 in the right panel, and then click the Preview button at

EH the top of the DesignCenter. A picture of the block appears in the
lower-right corner of the DesignCenter (see the right of Figure 7.42).
You can resize the preview pane vertically.

FIGURE 7.42: The DesignCenter with Blocks selected (left) and with the door3_0 block
selected and preview on (right)

3. Open the Layer Control list, and make Doors the current layer.

4. Dock the DesignCenter on the left side of the drawing area if it’s not
already there, and then zoom in to the front door area of the drawing
(see Figure 7.43). The Endpoint osnap should be running.

FIGURE 7.43: Zoomed in to the front door area with the DesignCenter docked
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5. In the DesignCenter, click and drag door3_0 from the list to the K
drawing. As the cursor comes onto the drawing, the door3_0 block )
appears. Use the Endpoint osnap to locate the block at the opening, as ZI(;:kC:: da::f;:ght'
you did earlier in this chapter (see Figure 7.44). block from the

6. Click the Close icon in the upper-right corner of the DesignCenter to ~ DesignCenter into
the current drawing.

close it. If you do this, a

. . o . hortcut menu
. nin n it in the fir s
7. Keep your new drawing ope case you want to use it in the first appears. Click Insert

few practice exercises at the end of this chapter. Otherwise, close it Block. This opens the
without saving it. Insert dialog box,
and you can com-

plete the insertion
procedure.

FIGURE 7.44: Dragging the door3_0 block into Drawingl from the
DesignCenter

By doing this insertion, door3_0 block is now a part of your new drawing, and
you can reinsert it in that drawing without the DesignCenter.

At the top of the DesignCenter window, the buttons on the left are tools for nav-
igating through drives and folders to find the files you need to access; the buttons
on the right give you options for viewing the named objects in the window.



272 Chapter 7 « Combining Objects into Blocks

DESIGNCENTER OPTIONS
Here’s a brief description of the functions of the DesignCenter buttons, from
left to right:

Load Opens the Load dialog box, which you use to navigate to the drive,
folder, or file from which you want to borrow named AutoCAD objects.

Back Moves you one step back in your navigation procedure.

Forward Moves you one step forward in the navigation procedure that
you have been using.

Up Moves up one level in the folder/file/named objects tree.
Search Opens a Search dialog box in which you can search for a file.

Favorites Displays a list of files and folders that you have previously
set up.

Home Navigates to the DesignCenter folder in the AutoCAD pro-
gram. This folder has subfolders of sample files that contain libraries of
blocks and other named objects to import through the DesignCenter.

Tree View Toggle Opens or shuts the left panel that displays the logical
tree of folders, files, and unnamed objects.

Preview Opens or shuts a preview window at the bottom of the right
palette window. When you highlight a drawing or block in the palette win-
dow, a preview appears.You can resize the preview pane.

Description Displays or hides a previously written description of a block
or drawing.You can resize the description pane.

Views Controls how the items in the palette window are displayed.There
are four choices: Large lcons, Small Icons, List, and Details.

Using Other Ways to Share Information
Between Drawings

You can transfer information between drawings in several other ways. You’'ll look
at three of them. First, you can use the Whlock command to take a portion of a
drawing and create a new drawing file from the selected objects. Second, you can
insert any .dwg drawing file into any other drawing file. Finally, you can create
palettes of blocks that can be accessed for any drawing.
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Using the Wblock Command

To perform a Wblock operation, you create a new file and then tell AutoCAD
which elements of the current drawing you want in the new file. Let’s say you
want to create a new . dwg file for the bathroom of the cabin. Here are the steps:

1.

Open Cabin07c.dwg, and then pan to see the bathroom. Enter w.! to
open the Write Block dialog box.

. At the top, under Source, click the Objects radio button (see Fig-

ure 7.45).
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FIGURE 7.45: The Write Block dialog box

In the middle portion, the Base Point and Objects areas are similar to
those for creating a block. For the Base Point, the default is 0,0. Click
the Pick Point button, and in the drawing, pick the point at the inside
left corner of the bathroom. For the Objects, click Select Objects, use
a window to select everything you want to include, and then press .
Click the Retain radio button in this area so that the selected objects
aren’t deleted from the current drawing.

In the Destination area, enter a filename—say, bath—for the new
drawing, and choose a folder in which to save it.

In the Insert Units drop-down list, select Inches, in case the new
drawing is used in a drawing that has units other than Architectural.

Click OK. A preview widow briefly appears, the command ends, and
the selected material is now a new drawing file located in the folder
that you specified.

Close the Cabin07c.dwg drawing without saving any changes.
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When you select with
a crossing window
here, you’ll get more
than you need, but
you can clean up the
new drawing later.
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You can use the Wbhlock command in three ways. They appear as radio buttons
at the top of the Write Block dialog box. Here’s a brief description of each:

Block To make a drawing file out of a block that’s defined in the current draw-
ing, select the name of the block from the drop-down list at the top, and then fol-
low the procedure in steps 4 through 6 in the preceding exercise. When you follow
this procedure, the objects in the new drawing are no longer a block. Whlocking a
block has the effect of exploding it.

Entire Drawing Click this button to purge a drawing of unwanted objects such
as layers that have no objects on them and block definitions that have no refer-
ences in the drawing. You aren’t prompted to select anything except the infor-
mation called for in the preceding steps 4 through 6. You can keep the same
drawing name or enter a new one. A preferable way to accomplish the same task
is to use the Purge command. Enter purge.! to open the Purge dialog box, and
select which features to purge.

Objects You select which objects to use to create a new file, as in the preceding
steps 1 through 6.

Inserting a Drawing into a Drawing

When you insert a drawing into another drawing, it comes in as a block. You
use the same Insert Block command that you use to insert blocks, in a slightly
different way. For example, say you have Wblocked a portion of Cabin07c. dwg
and made a new file called bath. dwg (see the preceding section). Now you want
to insert bath.dwg into a drawing that you’ll call DrawingC.dwg. Use this
procedure:

1. Make DrawingC.dwg current.
2. Start the Insert command.

3. In the Insert dialog box, click the Browse button, and then navigate
to the folder containing bath. dwg.

4. Open that folder, highlight bath.dwg, and then click Open to return
to the Insert dialog box. The drawing file that you selected is now dis-
played in the Name drop-down list. At this point, a copy of bath.dwg
has been converted to a block definition in DrawingC. dwg.

5. Set the insertion parameters, and then click OK.

6. Finish the insertion procedure as if you were inserting a block.
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You transfer blocks between drawings by dragging and dropping or by using
the DesignCenter. You can also convert them into . dwg files by using the Wblock
command, and you can insert them back into other . dwg files as blocks by using
the Insert command. They become disassociated when they leave the drawing
and can be inserted as a block when they enter another drawing.

Exploring AutoCAD’s Palettes

AutoCAD provides a tool called palettes to make blocks and other features imme-
diately accessible for any drawing. You’ll now take a brief look at the sample
palettes that come with AutoCAD and see how to manage them on the screen:

1. Open the Cabin07c.dwg drawing, and use Zoom to Extents. Then,
use Zoom Realtime to zoom out a little.

2. If palettes aren’t already visible in the drawing area, choose Tools >
Palettes > Tool Palettes to display the palettes (see Figure 7.46). You
can also open the tool palettes by clicking the Tool Palettes button in
the Standard toolbar or by using the Ctrl+3 shortcut keys. They can
be floating or docked on either side of the drawing area, and the navi-
gation bar can be on the left or right side.

el e e e e e

FIGURE 7.46: The tool palettes displayed on the screen
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Your palettes might appear different from those shown in a couple of
ways. The ones shown here are positioned on the right side but aren’t
docked there. Yours might be transparent, showing your drawing
beneath them, or your palettes might be hidden and show only the
title bar. In Figure 7.46, several tabs are on the left side, indicating
the available palettes. On the right side is the palette title bar with
control icons at the top and bottom.

On each palette is its content. The Hatches sample palette has hatch
patterns and fills (discussed in Chapter 11), and the Draw and Modify
palettes contain commands from the Draw and Modify toolbars,
respectively.

. Click the Architectural tab to display its content on the palette. Its

tab might be abbreviated to read Arch....

Notice the scroll bar next to the title bar. This appears when there is
more content than the palette can show. The palettes eclipse part of
the right side of the drawing; if you make the palettes transparent,
you can see the drawing underneath them.
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FIGURE 7.47: The tool palettes with the Architectural tab active

. Move the cursor to the title bar. Right-click, and choose Transparency

from the shortcut menu to open the Transparency dialog box (see
Figure 7.48). Here you can toggle transparency on and off and adjust
the degree of transparency for the palettes.
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Q "' WA RNIN G AutoCAD might display a notification dialog box,
rather than the Transparency dialog box, if your video driver and operating
system combination is unable to display palette transparency.
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FIGURE 7.48: TheTransparency dialog box

5. Be sure the Turn Off Window Transparency check box is not selected,
and be sure the Transparency Level slider is at mid-position or on the
More side. Click OK. Now the drawing is visible through the palettes

(see Figure 7.49).
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FIGURE 7.49: The palettes in transparent mode
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6. Put the cursor back on the palettes’ title bar. Right-click, and choose
Transparency from the shortcut menu to open the Transparency dia-
log box again. Select the Turn Off Window Transparency check box,
and then click OK.

7. Right-click the palettes’ title bar, and choose Auto-Hide from the
shortcut menu. When the menu closes, move the cursor off the
palettes. The palettes disappear except for the title bar (see Fig-
ure 7.50). When you move the cursor back onto the title bar, the
palettes reappear—a handy feature.

: g
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FIGURE 7.50: The palettes title bar with Auto-Hide on

8. Close the Cabin07c.dwg drawing without saving any changes.

With both Transparency and Auto-Hide active, the palettes are less intrusive
and take up less screen area, but they remain easily accessible. In Chapter 11,
you’ll learn more about palettes and their properties and how to set up new
palettes and change existing ones.



If You Would Like More Practice...

,?’ T I P When they are in floating mode, the Properties palette and Design-
Center also have the Auto-Hide option.

This chapter has outlined the procedure for setting up and using blocks, the
Whblock command, and AutoCAD’s DesignCenter. Blocks follow a set of complex
rules, some of which are beyond the scope of this book. For a more in-depth dis-
cussion on blocks, see Mastering AutoCAD 2008 and AutoCAD LT 2008 by
George Omura (Wiley, 2007).

If You Would Like More Practice...

Here are some suggestions that will give you some practice in working with
blocks, drag-and-drop procedures, and the DesignCenter:

» Make blocks out of any of the fixtures in the bathroom or kitchen. Try
to decide on the best location to use for the insertion point of each fix-
ture. Then, insert them back into the Cabin07c. dwg drawing in their
original locations. Create them on the 0 layer, and then insert them on
the Fixtures layer. Here’s a list of the fixtures:

» Shower
Bath sink
Toilet
Oven/range
Kitchen sink

vV v v v v

Refrigerator

» At the end of Chapter 5, I suggested creating pieces of furniture for
the kitchen, living room, and bedroom of the cabin. If you did that, it
will be good practice to make blocks out of those pieces and insert
them into the cabin floor plan. If you didn’t do that exercise, you can
do so now and then convert the pieces of furniture into blocks.

» Drag some of the dynamic blocks on the Civil/Structural, Electrical,
Mechanical, Architectural, and Annotation sample palettes into the
Cabin07c.dwg drawing, and experiment with them to see how
they work.
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» If you work in a profession or trade not directly concerned with archi-
tecture or construction, develop a few blocks that you can use in your
own work:

» Electrical diagrams consist of many simple symbols, each of
which can be a block.

» Cams and gears—or gear teeth—and other engine parts that have
been made into blocks can be assembled into a mechanical drawing.

» Plumbing diagrams, like electrical ones, use a variety of symbols
repetitively—valves, meters, pumps, joints. You can easily make
them into blocks and then reassemble them into the diagram.

In each of these examples, choosing the most useful location for the insertion
point will determine whether the block that you create will be a handy tool or a
big frustration.

Are You Experienced?

Now you can...

¥ create blocks out of existing objects in your drawing

¥ insert blocks into your drawing

¥ vary the size and rotation of blocks as they are inserted
detect blocks in a drawing
use point filters to locate an insertion point

revise a block

use AutoCAD’s DesignCenter

]
]
]
¥ drag and drop objects from one drawing to another
]
¥ use the Wblock command

]

open palettes and control their appearance
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Controlling Text
in a Drawing

Setting up text styles

Placing new text in the drawing
Modifying text in a drawing

Working with grid lines

Managing single-line and multiline text

Adding hyperlinks
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ou have many uses for text in your drawings, including titles of views,
notes, and dimensions. It’s not uncommon for the majority of a page to
be covered with text outlining pertinent information including legal and
code requirements, construction or manufacturing information, and
contact information for companies or individuals involved in the project. Each
of these might require a different height, orientation, justification, and style of
lettering. To control the text, you’ll need to learn how to do the following:

» Determine how the text will look by setting up text styles.
» Specify where the text will be, and enter it in the drawing.

» Modify the text already in your drawing.

AutoCAD offers two types of text objects: single-line and multiline. Single-line
text makes a distinct object of each line of text, whether the line is one letter or
many words. This type of text is useful for titles of drawings, titles of views within a
drawing, room labels, and schedules. You use multiline text for dimensions, tables,
and longer notes. With multiline text, AutoCAD treats a whole body of multiline
text as one object, whether the text consists of one letter or many paragraphs.

The two types of text share the same text styles, but each has its own command
for placing text in the drawing. When you modify text, you can use the same com-
mands for either type of text, but the commands operate differently for multiline
text than for single-line text. AutoCAD handles any text used in dimensioning—a
process by which you indicate the sizes of various components in your drawing—
differently from other text; I'll cover dimensioning in Chapter 12.

You'll progress through this chapter by first looking at the process of setting
up text styles. You’ll then start placing and modifying single-line text in the
cabin drawing. Finally, you’ll look at the methods for creating and controlling
multiline text as it’s used for notes and tables. If you work in a non-AEC profes-
sion or trade, be assured that the features presented in this chapter will apply
directly to your work. The basic principles of working with text in AutoCAD and
LT “cross the curriculum” (an educational metaphor) and apply universally.

Setting Up Text Styles

In AutoCAD, a text style consists of a combination of a style name, a text font, a
height, a width factor, an oblique angle, and a few other, mostly static settings.
You specify these text style properties with the help of a dialog box that opens
when you start the Style command. You’ll begin by setting up two text styles—
one for labeling the rooms in the floor plan and the other for putting titles on
the two views. You'll need a new layer for text:

1. Open the Cabin07c.dwg drawing.
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Zoom out so that you can see the entire drawing.
Create a new layer named Text1. Assign it a color, and make it current.
Thaw and turn on all the other layers.

Display the Styles toolbar, dock it next to the Standard toolbar at the
top of the AutoCAD window, and save the file as Cabin08a.dwg. Your
drawing should look like Figure 8.1.

i & W N

FIGURE 8.1: The Cabin08a drawing with all layers displayed and the Styles toolbar
docked

Determining Text and Drawing Scale

When you set up text styles for a drawing, you have to determine the height of
the text letters. To make this determination, you first need to decide the scale at
which the final drawing will be printed.

In traditional drafting, you can ignore the drawing scale and set the actual
height of each kind of text. This is possible because, although the drawing is to a
scale, the text doesn’t have to conform to that scale and is drawn full size.
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A layout is a drawing
environment that has
been overlaid on the
drawing of your proj-
ect. The layout and
the drawing are part
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You can also start the
Style command by
choosing Format >
Text Style.

Chapter 8 » Controlling Text in a Drawing

In AutoCAD, a feature called layouts makes it possible to set the height of text
in the same way—that is, at the height at which it will be printed. You'll learn
about using layouts in Chapter 14. In that chapter, you’ll place text on layouts; in
this chapter, I'll demonstrate how you use text without layouts. You'll place text
in the cabin drawing. The drawing is actual size, but the text has to be much
larger than actual size because both the drawing and its text will be scaled down
by the same factor in the process of printing the drawing.

In this drawing, you’ll use a final scale of 4" = 1'-0". This scale has a true ratio
of 1:96 and a scale factor of 96. (See Table 8.1.) If you want text to be %" high
when you print the drawing at %-inch scale, multiply %" by the scale factor of 96
to get 12" for the text height. You calculate the scale factor by inverting the scale
fraction and multiplying it by 12. You can check that calculated text height by
studying the floor plan for a moment and noting the sizes of the building com-
ponents represented in the drawing. You can estimate that the room label text
should be about half as high as the front step is deep, or 1 foot.

TABLE 8.1 :Standard Scales and Their Corresponding Ratios

Scale True Scale Factor
1"=1-0" 12

%" =1'-0" 24

%" =1'-0" 48

%" =1'-0" 96

Yie" = 1'-0" 192

Defining a Text Style for Room Labels

Now that you have a good idea of the required text height, it’s time to define a
new text style. Each new AutoCAD . dwg file comes with one predefined text style
named Standard. You’ll add two more. Follow these steps:

1. Enter st to start the Style command, and open the Text Style dialog
box (see Figure 8.2). In the Styles area, you'll see the default Standard
text style as well as the Annotative text style.

2. Click New to open the New Text Style dialog box. You'll see a Style
Name text box set to stylel in it, highlighted. When you enter a new
style name, it will replace stylel.
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FIGURE 8.2: TheText Style dialog box, in which text styles are set up

. Enter Label. The New Text Style dialog box closes, and in the Text
Style dialog box, Label appears in the Style Name drop-down list.

) . . . By default, all new
You've created a new text style named Label. It has settings identical . dwg files have the
to those of the Standard text style, and it’s now the current text style. Standard text style as
Next, you’ll change some of the settings for this new style. the current text style.

. Move down to the Font area, and click the Font Name drop-down list K

to open it. A list of fonts appears; the number of choices depends on A font is a collection
what software is installed on your computer. AutoCAD can use both its of text characters
native . shx font files as well as Windows . ttf (TrueType font) files. and symbols that all
share a characteristic
. Scroll through the list until you find romans . shx, and then click it. style of design and
The list closes, and in the Font Name text box, the romans. shx font proportion.

replaces the txt.shx font that was previously there. In the Preview
area in the lower-left corner, a sample of the romans. shx font
replaces that of the txt.shx font.

. Press the Tab key a few times to move to the next text box. The
Height setting is highlighted at the default of 0'-0".

. Enter 12, and then press Tab again. A height of 1'-0" replaces the
default height.
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S

8. You won’t need to change any of the other parameters that define the

new text style. They can all stay at their default settings.

. Click Apply at the bottom of the dialog box, and then click Close.

The Label text style is saved with the current drawing and becomes
the current text style. The current text style appears in the Text Style
Control drop-down list in the Styles toolbar.

I e ) |

N O T E The current text style is similar to the current layer. All text cre-
ated while a text style is current will follow the parameters or settings of that
text style.

When you define a new text style, you first name the new style. This has the
effect of making a copy of the current text style settings, giving them the new
name, and making the new text style current. You then change the settings for
this new style and save the changes by clicking Apply.

Defining a Second Text Style

Before you close the dialog box, define another text style:

1. Click the New button.
2. In the New Text Style dialog box, enter Title, and click OK. A new text

style called Title is created and is now the current text style. Its font,
height, and other settings are a copy of the Label text style. Now
you’ll make changes to these settings to define the Title text style.

. Click the current font, romans. shx. The drop-down list of fonts

opens. Scroll up one font, and click romand. shx. The list closes, and
romand. shx appears as the chosen font.

. Press Tab until the Height text box is highlighted, enter 18, and then

press Tab again. This changes the height to 1'-6".

T 1 P If you press . after entering the height, the new style is automati-
cally applied, meaning it’s saved and made the current text style. Don’t do
this if you need to change other settings for the style.

5. Click Apply, and then click Close.



Setting Up Text Styles

Of the many fonts available in AutoCAD, you’ll use only a few for your draw-
ings. Some are set up for foreign languages or mapping symbols. Others would
appear out of place on architectural or technical drawings but might be just
right for an advertising brochure or a flier. Later in this chapter, you’ll have a
chance to experiment with the available fonts.

Refer to Figure 8.2 for a moment, and note that the Standard text style has a
height of 0'-0". When the current text style has a height set to 0, you’re prompted
to enter a height each time you begin to place single-line text in the drawing. The
default height will be %" (or 0.20 for decimal units and 2.5 for metric). Multiline
text will use the default height of %" unless you change it.

Now that you have two new text styles, you can start working with single-
line text.

SHX AND TTF FONTS

AutoCAD text styles can use either the AutoCAD . shx files or the Windows
. ttf (TrueType font) files on your system.The . shx fonts are older files
that were originally designed for use with pen plotters that required the
pen tip to follow a precise vector. When you zoom into an AutoCAD font or
print it large on a drawing, the straight line segments that comprise it
become apparent. Two more fonts in the roman font family—romant
(triplex) and romanc (complex)—have multiple, closely set lines and are
used for larger text.

TrueType fonts are mathematical representations of vector formats and are
common in most Windows applications. Many fonts are available, and you
can use them with no loss of crispness regardless of the size of the font or
the zoom factor in the drawing.

The . shx fonts are small files designed specifically to work with AutoCAD
and do not significantly affect your system’s performance. TrueType fonts
usually look better but can affect workflow, especially when panning or
zooming the view. If you must use . ttf fonts, such as in a large field of
text where the serifs would make reading easier, turn off or freeze the text’s
layer when necessary. In either case, anybody opening your drawing file
must have all the included fonts on their system in order to see the drawing
properly.
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Using Single-Line Text

Your first task is to put titles in for the floor plan using the new Title text style.

Placing Titles of Views in the Drawing

The titles need to be centered approximately under each view. If you establish a
vertical guideline through the middle of the drawing, you can use it to position
the text. Here are the steps:

1.
2.

Pan the drawing up to create a little more room under the floor plan.

Set up your osnaps and status bar such that Polar and Osnap are on
and Endpoint and Midpoint osnaps are running. Drop a line from the
midpoint of the ridgeline in the floor plan to a point near the bottom
of the screen.

Offset the bottom line of the front step in the floor plan down 4'.

Choose Draw > Text > Single Line Text or enter dt.! to start the
Dtext command—the command used for single-line text.

The bottom line of text in the Command window says Specify
start point of text or [Justify/Style]:. The line above it
displays the name of the current text style and the style’s height set-
ting. The bottom line is the actual prompt, with three options. By
default, the justification point is set to the lower-left corner of the
text. You need to change it to the middle of the text to be able to cen-
ter it on the guideline.

Enter j. All the possible justification points appear in the prompt.

7. Enter c to choose Center as the justification.

Hold down the Shift key, and right-click to open a menu of osnap
options next to where the cursor was just positioned.

Choose Intersection, and pick the intersection of the guideline and
the offset line.

= Temporary track pont
[ trom
it Styemen 2 Foints
ol Filters L3
+ Endgoirt
7 Midwint
3 apparent irnorsact &
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10. For the rotation, press . to accept the default angle of 0°, or enter 0./
if 0° is not the default. A flashing I-shaped cursor superimposed over
a narrow box appears at the intersection (see Figure 8.3).

[

FIGURE 8.3 : The text cursor sits on the guidelines.

11. With Caps Lock on, enter FLOOR PLAN.I. The text is centered at the
intersection as you enter it, and the cursor moves down to allow you
to enter another line (see the left of Figure 8.4).

12. Press ! again to end the Dtext command. The text is centered relative
to the vertical guideline and sits on the offset line (see the right of
Figure 8.4).

OORl PLAN  FLOOR| PLAN

FIGURE 8.4: The firstline of text is entered (left) and placed (right).

13. Erase the offset line and the vertical guideline. Your drawing will look
like Figure 8.5.

289
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FLOOR PLAN

FIGURE 8.5: The drawing with the title complete

You specified a location for the text in two steps: first, you set the justification
point of each line of text to be centered horizontally; second, you used the Inter-
section osnap to position the justification point at the intersection of the two
guidelines. I'll discuss justification in more depth a little later in this chapter.

Next you’ll move to the interior of the cabin floor plan and place the room
labels in their respective rooms.

Placing Room Labels in the Floor Plan

Text for the room labels will use the Label text style, so you need to make that
style current before you start placing text. You can accomplish this from the
Styles toolbar:

1. Click the Polar and Osnap buttons on the status bar to turn off these
features.

2. Expand the Text Style Control list on the Styles toolbar to display a
list of all the text styles in the drawing. Click Label, as shown in Fig-
ure 8.6, to make Label the current style.
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FIGURE 8.6 : Selecting a new current text style from the Styles toolbar

. Start the Dtext command, and notice that the FLOOR PLAN text
shows as dashed lines. If you press . at the Specify start point
of text or [Justify/Style]: prompt, the new text will be placed
just below the last text created.

. Pick a point in the kitchen a couple of feet below and to the left of the
oven.

. Press J at the rotation prompt. The text cursor appears at the point
you picked.

. With Caps Lock on, enter KITCHEN. LIVING ROOM.: BEDROOM.
BATH.!. The Dtext command ends. You have four lines of text in
the kitchen and living room area (see Figure 8.7).

F _____ N 7
O : , —
P TR Al |

| e ‘A~ KITCHEN |
e A LIVING ROGM |

| —— BEDROOM R
| A BATH ~ o
| | I

| I

| ™ o |

| N | S
| A
o _ N

FLOOR PLAN

FIGURE 8.7: The four room labels placed in the cabin
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For this text, you used the default Left justification, and each line of text was
positioned directly below the previous line at a spacing set by AutoCAD. In many
cases, it’s more efficient to enter a list of words or phrases first and then move
the text to its appropriate location. That’s what you’re doing for this text. When
you know the location of the insertion point for the next line, you can click that
point, instead of pressing  at the end of the current line. This starts the next
line of text at the selected location.

Moving Text

You'll eyeball the final position of this text because it doesn’t have to be exactly
centered or lined up precisely with anything. It should just sit in the rooms in
such a way that it’s easily readable:

1. Click the BATH text. One grip appears, at the justification point of
the text.

2. Click the grip to activate it. The BATH text is attached to the cursor
and moves with it (see the top of Figure 8.8). The Stretch command
automatically starts. Because text can’t be stretched, the Stretch
command functions like the Move command.

o
¥ |- .
-~

FLOOR PLAN

FIGURE 8.8: Moving the BATH text (top) and its new location (next page)
Continues




Using Single-Line Text

FLOOR PLAN

FIGURE 8.8 (Continued)

. Be sure that Ortho, Polar, and Osnap (and, for AutoCAD only, Otrack)
are turned off. Move the cursor to the bathroom, and click a location
to place the word in such a way that the letters—although they might
be on top of the door swing and the roofline—don’t touch any fix-
tures or walls.

. Press Esc to deselect the text and remove the grip (see the bottom of
Figure 8.8). Then, select the BEDROOM text.

. Click the grip for the newly selected text.

. Pick a point in the bedroom so that the BEDROOM text is positioned
approximately at the center of the bedroom and is crossing only the
roofline. Press Esc to remove the grip.

. Repeat this process to move the LIVING ROOM and KITCHEN text
into their appropriate locations (see Figure 8.9). You might not have
to move the KITCHEN text.

293

When you move text
in this way, you’re
actually using the
Stretch option of
the grips feature.
Because text can’t
be stretched, it just
moves with the
cursor.
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FLOOR PLAN

FIGURE 8.9: The BEDROOM, LIVING ROOM, and KITCHEN text moved to their positions

As you've seen, you can easily move text around the drawing. Often, however,
you’ll be unable to position it without it sitting on top of a line or other object.
In the cabin, three of the room labels are crossing the roofline, and BATH is
crossing a door swing. You need to erase parts of these lines around the text. To
do this, you’ll use the Break command.

Breaking Lines

The Break command chops a line into two lines. When you’re working with text
that intersects a line, you’ll usually want a gap between the lines after the break.
The Break command provides this option as well as others. Follow these steps:

_’ I:] 1. Be sure no osnaps are running, and click the Break button on the

Modify toolbar.
You can also start the
Break command by 2. Move the cursor near the roofline that crosses through the LIVING
choosing Modify > ROOM text. Place the pickbox on the roofline just above the text, and

Break or by enter-

S click. The line ghosts, and the cursor changes to the crosshair cursor.

ing br...

3. Put the crosshair cursor on the roofline just below the text, and pick
that point. The line is broken around the text, and the Break com-

mand ends.
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4. Press I to restart the Break command, and do the same operation on
the roofline that crosses the BEDROOM text.

5. The arc representing the door swing is part of the door2_6 block and,
as such, can’t be broken. You must explode the block to be able to
break the arc, but we need the door block intact for a later exercise.
Move the BATH text to where it just fits above the door swing and
between the shower and the wall.

6. Start the Break command again, and break the roofline around the
BATH text. Your drawing should look like Figure 8.10.

7. Save your drawing as Cabin08b. dwg.

FLOOR PLAN

FIGURE 8.10: Lines are broken around the room labels.

,?’ T I P The multiline text objects have a mask feature that creates an enve-
lope over and around the text that hides the objects behind it. Unlike the break-
ing-lines approach, the masked objects reappear when you move the text.
Masking is not supported for single-line text, but the Text Mask utility is avail-
able in the Express Tools.
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TAKING A CLOSER LOOK AT THE BREAK COMMAND

Use your own judgment to determine how far from the text a line has to be
broken back.You have to strike a balance between making the text easy to
read and keeping what the broken line represents clear. In the bathroom, |
directed you to keep the text away from any fixtures because if any lines of
the fixtures had to be broken to accommodate the text, this might have
made it difficult for a viewer to recognize that those lines represent a
shower or a toilet.

Here are some other options for the Break command:

» Ordinarily, when you select a line to be broken, the point where you
pick the line becomes the beginning of the break. If the point where
the break needs to start is at the intersection of two lines, you must
select the line to be broken somewhere other than at a break point.
Otherwise, AutoCAD won’t know which line you want to break. In
that case, after selecting the line to break, enter f.You’ll be
prompted to pick the first point of the break, and the command con-
tinues. Now that AutoCAD knows which line you want to break, you
can use the Intersection osnap to pick the intersection of two lines.

> To break a line into two segments without leaving a gap,
I:I click the Break at Point button, which is just above the
Break button in the Modify toolbar. You might want to do this to
place one part of a line on a different layer from the rest of the line.To
break the line this way, start the command, select the line to break,
and then pick the point on the line where the break is to occur, using
an osnap if necessary. AutoCAD makes the break and ends the
command.

Using Text in a Grid

AutoCAD provides a grid of dots or lines, which you worked with in Chapter 3.
The grid is a tool for visualizing the size of the drawing area and for drawing
lines whose geometry conforms to the spacing of the dots or lines. Many floor
plans have a separate sfructural grid, created specifically for the project and
made up of lines running vertically and horizontally through key structural
components of the building. At one end of each grid line, a circle or a hexagon is
placed, and a letter or number is centered in the shape to identify it. This kind of
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grid is usually reserved for large, complex drawings, but you'll put a small grid
on the cabin floor plan to learn the basic method for laying one out:

1.
2.
3.

Create a new layer called Grid. Assign it a color, and make it current.
Enter zJ .6x4 to make more room around the floor plan.

Offset the upper roofline up 10'. Offset the left roofline 10' to the left.
Offset the lower roofline down 2'. Offset the right roofline to the right
4'. Pan and zoom as necessary.

Turn Osnap on if it’s off, set the Endpoint and Perpendicular osnaps
to be running, and then start the Line command.

Draw lines from the upper-left and upper-right corners of the exterior
walls up to the horizontal offset line. Then, draw lines from the left
upper and lower corners of the exterior walls to the vertical offset line
on the left (see Figure 8.11).

FLOOR PLAN

FIGURE 8.11: The first grid lines
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6. Now you need to draw grid lines through the middle of the interior

walls. Zoom in to the bathroom area, and draw a short guideline
across the interior wall between the bathroom and bedroom, where
this wall meets the exterior wall (see Figure 8.12).

Guidelin\

FIGURE 8.12: A guideline for drawing a grid line through one of the inte-
rior walls

. Use Zoom and Pan to set up the view so that it contains the bathroom

and the offset rooflines above and to the left of the floor plan.

. Draw two vertical lines and one horizontal line from the middle of the

interior walls out to the offset rooflines. Select Midpoint from the
Osnap toolbar (or enter midJ at the Specify first point: prompt),
and pick one of the jamb lines or the guideline to start each line from
the middle of a wall (see Figure 8.13).
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FIGURE 8.13: Drawing the grid lines

,7’ T I P Because the Endpoint osnap is already running and the guideline is _

so short, it’s easier to select Midpoint from the Object Snap toolbar than to
have it running. If it’s running along with the Endpoint osnap, it’s hard to con-
trol which of the osnaps will be activated on the jamb lines and on the guide-

When several osnaps
are running, the
marker for only one

line. When you select Midpoint from the Object Snap toolbar, you cancel all (and not necessarily
running osnaps for the next pick. the correct one)

appears at a time.
9. Erase the guideline you drew in step 6, and then zoom out to a view You can cycle

through all the run-
ning osnaps for every
object your cursor is
over or near by
pressing the Tab key.

that includes the floor plan, the grid lines, and all the offset rooflines
(see the top of Figure 8.14).

10. Use the Extend command to extend the seven grid lines to the right
or down, and use the offset rooflines on those sides of the floor plan
as boundary edges (see the bottom of Figure 8.14).

,7’ T I P When erasing the guideline, select it with a regular selection window.
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FIGURE 8.14: Thezoomed view for completing the grid lines (top) and the completed
grid lines (bottom)
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This completes the grid lines. To finish the grid, you need to add a circle with a
letter or a number in it to the left or upper end of the lines. You'll use letters
across the top and numbers running down the side:

1. Erase the four offset rooflines. Zoom out a little.

2. Choose Draw > Circle > 2 Points, and then pick the upper end of the
leftmost vertical grid line.

3. Enter @2'<90.1. This places a circle 2' in diameter at the top of the
grid line (see the top of Figure 8.15).

4. Click the KITCHEN text. A grip appears.
5. Click the grip; enter ¢, for copy; and press .

6. Select the Center osnap, and click the circle on the grid. The KITCHEN
text appears on the circle, with the lower-left corner of the text at the
center of the circle (see the bottom of Figure 8.15). Press Esc twice,
once to end the Stretch function and again to clear the grip.

FLOOR PLAN

FIGURE 8.15: The circle on the grid line (top) and the KITCHEN text
copied to the circle (next page)
Continues

301
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This might seem like
a roundabout way to
generate letters for
the grid symbols, but
this exercise is meant
to show you how
easy it is to use text
from one part of the
drawing for a com-
pletely different text
purpose. It’s a handy

technique, as long as F LO O R P LA N
you want to use a
font that has been

FIGURE 8.15 (Continued)

chosen for a previ-
ously defined text

style. A faster way to 7. Click the copy of the KITCHEN text that is now on the grid, and then
do this is to use the click the Properties button on the Standard Properties toolbar to
B DL IC open the Properties palette. Text appears on the drop-down list at the
mand with the Justify ) L .

setting set to Middle, top, telling you that you've selected a text object.

use the Center osnap

8. Use the Properties palette to change the KITCHEN text as follows:
to place the text cur-

sor at the center of a. Change Layer from Text1 to Grid.

the circle, and then

enter Al b. Change Contents from KITCHEN to A.
e ¢. Change the Justify setting from Left to Middle.

For each change, follow these steps in the Properties palette:

1. Click the category in the left column that needs to change. If the set-
ting is on a drop-down list, an arrow appears in the right column.

2. Click the down arrow to open the list. In the case of the KITCHEN
text, just highlight it, because there is no drop-down list.

3. Click the new setting, or enter it.

4. When you're finished, close the Properties palette, and press Esc to
remove the grip.
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The KITCHEN text changes to the letter A, is centered in the grid circle, and
moves to the Grid layer (see Figure 8.16).

FLOOR PLAN

FIGURE 8.16: The grid circle with the letter A

You used the Center osnap on the KITCHEN text to position its justification
point at the center of the circle. You then modified the justification point from
the Left position (which is short for Lower Left) to the Middle position (short for
Center Middle). The Middle position is the middle of the line of text, horizontally
and vertically. So, what you did had the effect of centering the text in the circle.
You’ll now look at text justification briefly.

Justifying Text

Each line of single-line text is an object. It has a justification point, which is simi-
lar to the insertion points on blocks. When drawing, you can use the Insert osnap
to precisely locate the justification point of text (or the insertion point of blocks)
and thereby control the text’s position on the drawing. When you use the Dtext
command, the default justification point is the lower-left corner of the line of text.
At the Dtext prompt (Specify start point of text or [Justify/Style]:),
if you enter jJ, you get the prompt Enter an option [Align/Fit/Center/
Middle/Right/TL/TC/TR/ML/MC/MR/BL/BC/BR]:. These are your justification
options.
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Figure 8.17 shows most of these options. The dots are in three columns—Ieft,
center, and right—and in four rows—top, middle, lower, and base. The names of
the justification locations are based on these columns and rows. For example, you
have TL for Top Left, MR for Middle Right, and so on. The third row down doesn’t
use the name Lower; it simply goes by Left, Center, and Right. Left is the default
justification position, so it’s not in the list of options. The Middle position some-
times coincides with the Middle Center position, but not always. For example, if a
line of text has descenders—lowercase letters that drop below the baseline such
as j and p—the Middle position drops below the Middle Center position. Finally,
the lowest row, the Base row, sits just below the letters at the lowest point of any
descenders.

Top left
M|ddle Ie

Top center
Middle center (Middle)

Top right
Middle right

//\
VN
N\

Left
Base left

Center
Base center

Right
Base right

FIGURE 8.17: Thejustification points on a line of text

Finishing the Grid

To finish the grid, you need to copy the grid circle with its text to each grid line
and then change the text:

1. Be sure the Endpoint osnap is still running. Then, at the Command
prompt, select the letter A, and click the circle. Grips appear.

2. Click the grip at the bottom of the circle to activate it.

3. Right-click, and choose Move; right-click again, and choose Copy to
activate the copy option.

4. Pick the top end of each vertical grid line; then right-click, and
choose Enter to terminate the command (see Figure 8.18).
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10.

11.

Y et

FLOOR PLAN

FIGURE 8.18: The grid circle and letter are copied to the top of all three
vertical lines.

Move back to the original grid circle, and select the grip on the right
side of the circle to activate it.

Repeat steps 3 and 4 to copy the original grid circle and letter to the
left end of each horizontal grid line.

Press Esc to remove the grips. Now you’ll use the Ddedit command to
change the text in each circle.

Be sure Caps Lock is on. Enter ddeditd or the aliase ed.!. At the
Select an annotation object or [Undo]: prompt, select the
letter A in the second grid circle from the left on the top row.

With Caps Lock on, enter B.. The A changes to B, and the command
remains active.

Click the A in the next circle to the right, and then enter C.. The A
changes to a C.

Repeat this process for the remaining four grid circle letters, chang-
ing them to D, 1,2, and 3. Press ! to end the Edit Text command.
The letters and numbers are all in place, and the grid is complete (see
Figure 8.19).
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You can also start the
ddedit command by
choosing Modify >
Object > Text >
Edit or by double-
clicking the text that
you want to modify.
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FLOOR PLAN

FIGURE 8.19: The completed grid

12. Save this drawing as Cabin8c. dwg.

Often it’s easier to copy existing text and modify it than to create new text, and
grips are a handy way to copy text. Using the Edit Text command (technically
called Ddedit) is a quick way to modify the wording of short lines of text, mean-
ing those that consist of a word or a few letters. The Properties palette is useful
for changing all aspects of a line of text.

For the next exercise with text, you’ll get a chance to set up some more new
text styles, place text precisely, and use the Ddedit command again to modify text
content. You'll do all this while you develop a title block for your drawing.

Creating a Title Block and Border

The first step in creating a title block and border for the cabin drawing is decid-
ing on a sheet size for printing the final drawing. Because many people have
access to 8.5" x 11"—format printers, you’ll use that sheet size. So if you print the
drawing at a scale of %" = 1'-0", will it fit on the sheet?

To answer that question, you have to ask, how big an area will fit on an 8.5" x
11" sheet at 4" = 1'-0" scale? The answer is quite simple: if every inch on the
sheet represents 8', you multiply each dimension of the sheet in inches by 8' per
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inch. For this sheet, you multiply 8.5" x 8' per inch to get 68'. And you multiply
11" x 8' per inch to get 88'. So, the 8.5" x 11" sheet represents a rectangle with
dimensions of 68' x 88' at a scale of 1" = 8'-0" (usually called eighth-inch scale).
Even when you account for the unprintable area around the perimeter of the
sheet, that should be plenty of room for your cabin drawing. This is the informa-
tion you need to start creating the title block.

Drawing the Border

The border of the drawing will be set in from the edge of the sheet. Here are
the steps:

1. Create a new layer called Thlk1. Leave the default color assigned, and
make this layer current.

2. Start the Rectangle command (used in Chapter 4 to make the doors).

3. At the prompt, enter 0,0d. Then, enter 68',88'. This draws a rectan-
gle that extends off the top of the screen (see Figure 8.20).

e e

FLOOR PLAN

FIGURE 8.20: Creating the rectangle
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Once you activate a
grip and the Stretch
function begins,
pressing the space-
bar toggles through
the other four com-
mands in this order:
Move, Rotate, Scale,
Mirror.
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4. Use Zoom Realtime to zoom out until the entire rectangle is visible in

the drawing area (see Figure 8.21). You need to fit the drawing into the
rectangle as if you were fitting it on a sheet of paper—the easiest and
safest way to do this is to move the rectangle over to enclose the draw-
ing. You'll leave plenty of room for the elevation that you will draw in
a later chapter.
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FIGURE 8.21: Zooming out to include the entire rectangle

. At the Command prompt, click the rectangle to select it. Grips appear

at the corners of the rectangle.

. Click the lower-left grip. Press the spacebar once. Then move the rec-

tangle over the drawing (see the top of Figure 8.22).

. When the rectangle is approximately in the position shown in the

bottom of Figure 8.22, click. Press Esc to turn off the grips. The rec-
tangle is positioned around the drawing and represents the edge of
the sheet.
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FIGURE 8.22: Moving the rectangle with grips (top) and the results (bottom)
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8.

11.

You need a border set in from the edge. Offset the rectangle 3' to the
inside. (With a scale of 1" = 8'-0", which is another way of expressing
the scale of /4" = 1'-0", each 1'-0" on the drawing will be represented
by %" on the sheet. So, a 3' offset distance will create an offset of %"
on the printed sheet.)

. Double-click the inside rectangle to start the Pedit command.

10.

Enter wd 3. This command sets the width of the inside rectangle’s
lines to 3". (When printed at % inch scale, the lines will be %" thick.)

Use Zoom to Extents, and then zoom out a little to create a view in
which the drawing with its border nearly fills the screen (see Fig-
ure 8.23). The outer rectangle represents the edge of the sheet of
paper, and the thicker, inner rectangle is the drawing’s border.

>

AT WTCHEN -
y =

'
][ BEDI0M UG ROOne H
- 1

s —y

FLOOR PLAN

FIGURE 8.23: The drawing with its border
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Constructing a Title Block

The title block is a box that contains general information about a drawing,
such as the name of the project, the design company, and the date of the draw-
ing. It will be set up in the lower-right corner of the border and will use the
same special line—the polyline—that is created when the Rectangle command
is executed.

You first used the Rectangle command in Chapter 4 for drawing the doors. At
that time, I mentioned that rectangles created with the Rectangle command
consist of a polyline whose four segments are grouped as one object. In step 10
of the previous section, you saw that these segments could have varying widths.

The Polyline command, nicknamed the Pline command, allows you to draw
continuous straight and curved line segments of varying widths, with all seg-
ments behaving as if they were one object.

When you explode a polyline using the Explode command, the segments lose
any width they have and become independent lines. The ability of a polyline to
have a width makes it useful in constructing title blocks. You’ll use the Pline
command to draw the various lines that make up the title block, and then you’ll
fill in the text:

1. Zoom in to a view of the lower third of your drawing, including the
bottom of the border. Be sure the Endpoint and Perpendicular osnaps
are running.

2. Click the Polyline icon on the Draw toolbar. The Specify start
point: prompt appears in the Command window.

3. Click Polar on the status bar to turn on polar tracking. Then, select
the Temporary Tracking Point osnap. Click the lower-left corner of the
border, and hold the cursor directly above that point. When the verti-
cal tracking path appears along the left boundary line, enter 12'1. This
starts a polyline on the left side of the border 12' above the lower-left
corner.

4. Notice the bottom two lines of text in the Command window. The
upper one tells you the current width set for polylines. The lower
one displays the options for the Polyline command, with the default
option being to pick a second point. This is the time to set the
line width.

5. Enter w, and then enter 3.44. This sets the starting and ending
widths of polyline segments to 3". The original polyline command
prompt returns.

You can also start the
Polyline command by
entering pl or by
choosing Draw >
Polyline.
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6.

10.

11.

12.

Hold the crosshair cursor on the right side of the border. When the
Perpendicular osnap marker appears on the border line, click. Then,
press .l to terminate the command. The first polyline segment is
drawn (see Figure 8.24). The 3" width setting will stay until you
change it and will be saved with the drawing file.

FIGURE 8.24: Drawing a polyline for the title bar

Restart the Polyline command. Choose the Midpoint osnap, and start
a new segment at the midpoint of the line you just drew.

Move to the bottom of the border near its midpoint. When the run-
ning Perpendicular osnap is activated, click. The left edge of the title
block is drawn (see the top of Figure 8.25). Press  to end the Poly-
line, or Pline, command.

Trim the left half of the upper horizontal pline drawn back to the
pline just drawn.

Offset the horizontal pline down 4', offset this new line down 3', and
then offset this new line down 2'-6" (see the middle of Figure 8.25).

Start the Pline command. Using Midpoint osnap, start a pline at the
midpoint of the third horizontal line down. Then, end the segment at
the bottom of the border, taking advantage of the running Perpendic-
ular osnap. Press J to end the Pline command.

Trim the right side of the line just above the bottom of the border,
back to the line you just drew (see the bottom of Figure 8.25).
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FIGURE 8.25: Building the title block: the left edge (top), the horizontal
lines (middle), and the last line trimmed (bottom)

313



314 Chapter 8 » Controlling Text in a Drawing

The lines for the title block are almost done. Some of the plines might look wider
than others. The monitor distorting the picture at the current view almost certainly
causes this. By zooming in, you can assure yourself that everything is correct:

1. Zoom in to a close view of the title block. Notice that the intersection
of the outer lines in the upper-left corner doesn’t seem clean.

2. Zoom in to that corner using a zoom window (see the top of Fig-
ure 8.26). The lines don’t intersect in a clean corner because they are
two separate polylines. You need to join them as one.

FIGURE 8.26: Zoomed in to the upper-left corner (top) and the corner
corrected (bottom)

3. Enter ped to start the Polyline Edit (Pedit) command, and select one
of the two lines. When a pline is thicker than the pickbox, you must
place the pickbox on the edge of the polyline to select it, not over the
middle of it.

4. Enter j to activate the Join option, then select the other pline, and
finally press 1. This corrects the corner (see the bottom of Figure 8.26).
Enter x or  to end the Pedit command.
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5. Use Zoom Previous once. Then, use Zoom Realtime to zoom out
enough to see the entire title block (see Figure 8.27).

FIGURE 8.27: The completed lines of the title block after zooming out

Putting Text in the Title Block

The title block has five boxes that will each contain distinct pieces of informa-
tion. The large one at the top will contain the name of the project. Below that
will be the name of the company producing the drawing—your company. (If you
don’t have a company name, make one up.) Below that on the left will be the ini-
tials of the person—you—who drew this drawing and, below that, the date. In
the lower-right corner will be the sheet number, in case more than one sheet is
required for this project. This follows a standard format. Most title block layouts
contain this information and more, depending on the complexity of the job.

You need to put labels in some of the boxes to identify what information will
appear there. For this, you need to set up a new text style:

1. Choose Format > Text Style to open the Text Style dialog box. The
Label text style should still be current. If not, then select it.

2. Click New, enter Thlk-label, and then click OK. Leave the font set to
romans. shx, but change the height to 8". Click Apply & Close. Tblk-
label is the current text style.

3. Be sure Caps Lock is on, and enter dt. to start the Dtext command.
Click the Snap to None osnap button, or enter non.J. Then, pick a
point in the upper-left corner of the upper box of the title block. It
doesn’t have to be the perfect location now; you can fix it after you
see the text.

4. Press J at the rotation prompt. Enter PROJECT: 1. PROJECT:
appears in the upper box (see the left of Figure 8.28).
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If you press . after
changing the height,
the Apply button
turns gray and unse-
lectable. Pressing .
at this point has the
same effect as click-
ing the Apply button.
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FIGURE 8.28: Oneline of text placed (top) and the text changed to the
correct wording (bottom)

e 5. If necessary, move this text to the upper-left corner, as far as possible,
while still allowing it to be readable. It will help if Polar and Osnap

The dl .
St are temporarily turned off.

in, the more precisely
you’ll be able to fine-

tune the location of ,? - )

the text. You then ’ T 1 P If you have running osnaps and need to have them off for one pick,
need to zoom out to you can click the Snap to None osnap button. Doing so cancels all running
check how it looks. osnaps for the next pick. If you need running osnaps turned off for several

picks, click the Osnap button on the status bar. Click it again when you want
the running osnaps to become active.

6. Use the Copy command to copy this text to the bottom two boxes on
the left, using the endpoint of the horizontal lines above each of the
boxes as the base and displacement points. This keeps each piece of
text in the same position relative to the upper-left corner of each box.

7. Enter ed to start the Ddedit command. Then, click the upper of the
two copies of text. You can also double-click the text to edit it.

8. Enter DRAWN BY:, and press . Pick the lower copy of text. The Edit
Text dialog box returns.
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9. Enter DATE:, and press .. Press ! to end the Ddedit command. This

changes the text, so three of the boxes have their proper labels (see
the bottom of Figure 8.28).

Using the Ddedit command is a quick way to change the wording of text and to
correct spelling. You have to change one line at a time, but the command keeps
running until you stop it.

The next area to work on is the lower-right box. This is where the sheet number
appears, and it’s usually displayed in such a way that the person reading the draw-
ing can tell not only the page number of the current sheet but also the number of
sheets being used for the project. You'll create a new text style for this box:

1.
2.

I__..||3.

Start the Style command. In the Text Style dialog box, click New.

Turn off Caps Lock, then enter Sheet_No, and finally click OK. For
the font, select romand. shx. Change the height to 1'-3". Click Apply,
and then click Close. Sheet_No is now the current text style.

You need to center the text horizontally in the box. Doing so requires
breaking the horizontal line running across the top of this box at the
upper-left corner of the box. To do this, click the Break at Point but-
ton on the Modify toolbar. Then, select the line to break at a point
where no other lines are touching it.

Use the Endpoint running osnap to pick the upper-left corner of the
box. AutoCAD breaks the line at that point without leaving a gap and
ends the command.

Start the Dtext command, and enter jJ. Then, enter tc.! to set the
justification to the top center of the text. Select the Midpoint osnap,
and pick a point on the line across the top of the box.

. Press . at the rotation prompt. Turn Caps Lock back on, and then

enter SHEET NO.: 1 of 1.J4. (When you get to the of, turn off Caps
Lock, or hold down the Shift key while typing.) This inserts the text
into the box and centers it horizontally (see the top of Figure 8.29).
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7. With polar tracking on, use the Move command to move the text
down and center it vertically in the box (see the bottom of Fig-
ure 8.29). Remember, when you select the text to move it, you have to
pick each line because they are two separate objects.

DRAWN B SHEET NO.:
of 1

DRAWN BY S}"EET NO':
DATE 1 Of 1

FIGURE 8.29: The text after being inserted (top) and after centering ver-
tically (bottom)

Now it’s time for you to experiment. Use the techniques you just learned to fill
in the text for the other four boxes. Feel free to try other fonts, but you’ll have to
adjust the height for each text style so that the text fits in its box. Some guide-
lines for height follow:

Box Recommended Height of Text
Project 2'-6"
Company 1'-3"
Drawn By 1'-0"
Date 1'-0"

You can use the same style for all text with the same properties, but you'll have
to set up a new style for each new font or height you choose unless you set up a
style with a height of 0'-0". In that case, you'll be prompted for the height each
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time you start to place text in the drawing. This is the recommended way to
operate for the top two boxes because it will give consistency to the text even
when heights vary. You might try several fonts and then come back to this tech-
nique at the end. I also recommend you use a relatively simple font for the text
in the Drawn By and Date boxes.

Try these fonts:

» romant.shx or romanc.shx
Any of the swis721 series
Times New Roman

Technic

SansSerif

vV v v Vv Y

CityBlueprint or CountryBlueprint

» Arial

In the top two boxes, you can center the text vertically and horizontally if you
draw a line diagonally across the box, choose Middle as a justification for the text,
and use the Midpoint osnap to snap to the diagonal line when you start the text.
For the Drawn By and Date boxes, centering the text horizontally isn’t advisable
because the label text already in the boxes takes up too much space. However, you
can use the diagonal line to center it and then move the text to the right until it
makes a good fit. Using polar tracking will keep the new text vertically centered.

Be careful in your use of running osnaps as you position text. If you're eye-
balling the final location, it’s best to have no running osnaps. On the other hand,
if you're precisely locating justification points by snapping to lines and other
objects, you might try having the following osnaps running: Endpoint, Intersec-
tion, Perpendicular, and Insertion, with Midpoint optional. When you finish,
your title block should look something like Figure 8.30.

My Cabin

AT Ul U El -

DRAWN B JLM SHEET NO.:
DATE id/mm/yy 1 of 1

FIGURE 8.30: The completed title block
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If you're going to design your own company title block, be ready to spend a
little time setting it up and deciding which fonts will give the look that best
reflects the image you want to project. You can then use this title block on all
your subsequent projects.

Use Zoom to Extents, and then zoom out a little to view the entire drawing.
Save this drawing as Cabin8d. dwg (see Figure 8.31).
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FIGURE 8.3 1: The latest version of the cabin drawing

Looking at AutoCAD’s Title Blocks

Now that you’ve created a title block and a border, you’ll briefly look at the title
blocks and borders that AutoCAD provides in its template files and see how you
can use these files to set up a new drawing. Follow these steps:

1. Click the QNew icon on the Standard toolbar to open the Select Tem-
plate dialog box.
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2. Double-click Tutorial-iArch.dwt. The new drawing appears with a
title block and border (see Figure 8.32). In addition, this sheet has
extra lines, arrows, and a section near the upper edge for listing revi-
sions to the drawing.

FIGURE 8.32: Anew drawing made from the Tutorial-iArch template

3. Zoom in to the title block on the lower part of the drawing. Notice
that it has spaces for the scale and sheet number, among other infor-
mation, and that some areas are left blank.

4. Close this drawing, and click the QNew button again to look at some
of the other template files on the list. Don’t worry about the part of
the template name that identifies plot style types. I'll cover this in
Chapter 15. The background for the template files is gray because
they use layouts, which I'll introduce in Chapter 14.

When you open a new drawing by selecting a template file, AutoCAD uses the
template file as the basis of your new drawing. It copies the information in
the template file onto the new drawing file and names the new drawing Drawingl,
Drawing2, and so on. You can convert any drawing into a template file. Simply
choose File > Save As, and in the Files Of Type drop-down list at the bottom of
the Save Drawing As dialog box, select AutoCAD Drawing Template (*.dwt). The
new file will have the . dwt extension. You can store it in AutoCAD’s Template
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Use the Explode
command to turn
multiline text into
single-line text, to
unblock objects in a
block reference, and
to convert a polyline
into regular lines.
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folder or any folder you choose. When you click Save, the Template Options dia-
log box opens, giving you the option of writing a description of the new template
file and choosing whether the template will use metric or English units (see Fig-
ure 8.33).
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FIGURE 8.33: TheTemplate Options dialog box

The final part of this chapter introduces you to multiline text, which you’ll
also work with as you learn about dimensions in the next chapter, and intro-
duces you to tables.

Using Multiline Text

Multiline text (often referred to as Mfext) is more complex than single-line text.
You can use it in the same way you used single-line text in this chapter, and it
can do more. If you have several lines of text or if you need certain words within
a line of text to appear differently than the adjacent words, multiline text is the
best feature to use.

A paragraph of multiline text is a single entity. The text wraps around, and
you can easily modify the length of a line after you place the text in the drawing.
Within the multiline text entity, all text can be edited and behaves as if it were in
a word processor. You can give a special word or letter of the text its own text
style or color. Everything you learned about defining a new text style applies to
multiline text, because both kinds of text use the same text styles. Just as poly-
lines become lines when exploded, multiline text is reduced to single-line text
when exploded.

Dimensions use multiline text, and any text that is imported into an AutoCAD
drawing from a word-processing document or text editor becomes multiline
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text in the drawing. In this section, you’ll learn how to place a paragraph of
multiline text in the cabin drawing and then modify it. In Chapter 12, you’ll
work with dimension text and text with leader lines, both of which use multi-
line text.

,?’ T 1 P If you have the Express Tools installed, the Txt2mtxt command
(Express > Text > Convert Text to Mtext) changes the selected Dtext objects
into Mtext objects. When multiples lines of Dtext are selected, they are con-
verted into a single Mtext object.

You'll start by adding a note in the lower-left corner of the Cabin8d drawing,
using the Multiline Text command:

1. Click the Make Object’s Layer Current button just to the right of the
drop-down Layer Control list on the Layers toolbar. Then, click the
FLOOR PLAN text to make the Text1 layer current. Zoom in to the
blank area to the left of the title block in the lower-left corner of the
cabin drawing.

2. Click the Osnap button on the status bar to temporarily disable any
A running osnaps. Then, click the Multiline Text button on the Draw
toolbar. The Command window displays the name of the current text
style and height and prompts you to specify a first corner.

3. Select a point near the left border line in line with the top of the
title block. The prompt now says Specify opposite corner or
[Height/Justify/Line spacing/Rotation/Style/Width/
Columns] :. These are all the options for the Multiline Text
command.

4. If the current style is Label, go on to step 5. Otherwise, enter s for
the Style option, and enter label.

,r’ T 1 P Entering 2.1 at the Enter style name or [?] <style name>:
prompt displays a list of saved text styles in the AutoCAD Text Window.

5. Drag open a window that fills the space between the left border and
the left side of the title block. This defines the line length for the mul-
tiline text (see Figure 8.34). Click to finish the window.
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FIGURE 8.3 4: Making a multiline text window

6. The Text Formatting toolbar appears, and, below it, the Multiline Text
Editor opens where you made the window in step 5. This is where
you’ll type the text. In the drop-down lists on the toolbar, you can see
the current text style and its font and height.

6/ LT oo & @] w x| ®
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7. Enter the following text, using single spacing and pressing J only at
the end of the first line and at the end of each note. Lines that are
longer than the window that you dragged out will wrap automatically.
GENERAL NOTES:

All work shall be in accordance with the 2000 Ed. Uniform Building
Code and all local ordinances.

Roof can be built to be steeper for climates with heavy snowfall.

Solar panels available for installation on roof.

All windows to be double-paned.

When you're finished, click OK in the Text Formatting toolbar, or click a

blank spot in the drawing area. The text appears in the drawing (see the
top of Figure 8.35). The window you specified was used only to define
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the line length. Its height doesn’t control how far down the text comes;
that is determined by how much text you enter. Before you adjust the
text to fit the area, you will have AutoCAD add numbering to the notes.

FIGURE 8.35: Mtextin the drawing (top), adding the note numbers (middle), and modi-
fied to be smaller (bottom)
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Multiline Text Editor
typing area to the
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lines of text and
greater line length.
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8. Double-click anywhere on the new text to display the Multiline Text

10.

11.

12.

13.

Editor and the Text Formatting toolbar.

Move the cursor to the upper-left corner of the window containing
the text and in front of the A in the first word (4#/) of the first note.
Hold down the left mouse button, and drag to the right and down
until all the remaining text is highlighted. Release the mouse button.
Click and hold the Numbering button in the Text Formatting toolbar,
and then choose Numbered from the menu that pops up (see the
middle of Figure 8.35).

The note numbers appear. Select all the text including the “General
Notes” line. The actual numbers don’t appear to be selected, but they
are. In the rightmost drop-down list on the Text Formatting toolbar,
change Text Height from 1' to 9", and click OK. AutoCAD redraws the
text smaller, and now it fits better within the space available (see the
bottom of Figure 8.35).

Double-click the Mtext again. The Multiline Text Editor opens and
displays the text you just clicked.

Highlight all the text again. In the middle drop-down list on the Text
Formatting toolbar, select SansSerif as the current font. The selected
text changes to the new font.

Click OK. The Mtext in the drawing becomes more compact, and
there is room for more notes (see Figure 8.36).

General Notes: PR _
1. All work shall be in accordance with the 2000 Ed.
Uniform Building Code and all local ordinances.
2. Roof can be built to be steeper for climates with heavy .
snowfal. . B
3. Solar panels available for installation on roof. [DRAWN, By
- All Windows to be double-paned. ' ]

FIGURE 8.3 6: The results of a font modification
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SansSerif is a TrueType font supported by Windows. When used in Auto-
CAD drawings, it can be italic or bold. To see how to change individual words
within the text, you’ll underline and use bold for the “Uniform Building
Code” text:

1. Double-click the Mtext again to open the Multiline Text Editor dia-

log box.

B 2. Use the same technique as earlier to highlight just the “Uniform
Building Code” text. Then, click the Bold and Underline buttons on
the Text Formatting toolbar. This underlines the selected text and

! adds bold.

3. Click OK. AutoCAD redraws the text with the changes (see Figure 8.37).

General Notes:
1. All work shall be in accordance with the 2000 Ed.
Uniform Building Code and all local ordinances.

2. Roof can be built to be steeper for climates with heavy Mn
snowfall.
3. Solar panels available for installation on roof.

4, All Windows to be double-paned.

FIGURE 8.37: The Mtext with individual words modified

You can also italicize individual words and give them a different color or
height from the rest of the Mtext by using the other tools on the Text Format-
ting toolbar. I encourage you to experiment with all these tools to become famil-
iar with them.

You can easily alter the length of a line to make the Mtext fit more conve-
niently on the drawing. Let’s say you've decided to put your company logo to the
left of the title block. You need to squeeze the text into a narrower space. You
have some extra room at the bottom, so you should be able to do it:

1. At the Command prompt, click the Mtext to select it. Four grips
appear at the corners of the body of Mtext.
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2. On the status bar, be sure Polar and Osnap are off. (For AutoCAD users
only, Otrack should also be off.) Then, click the lower-right grip to
activate it.

3. Slowly move the cursor down and to the left. Note when the bottom
line of text gets close to the bottom line of the border (see the top of
Figure 8.38).

4. When that happens, click the mouse, and then press Esc. The text is
squeezed into a narrower space but still fits on the page (see the bot-
tom of Figure 8.38).

. " ——
General Notes: OJECT:
i. All work shall be i accordance with the 2000 Ed
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General Notes:

1. All work shall be in accordance with the
2000 Ed. Uniform Building Code and
all local ordinances.

2. Roof can be built to be steeper for
climates with heavy snowfall.

3. Solar panels available for installation on
roof,

4. Aj Windows to be double-pelned.

FIGURE 8.38: Modifying the Mtext line length with grips (top) and the
results (bottom)
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The ruler at the top of the Mtext Editor window has two sliding indicators for
setting indentions. The top indicator is for the first line in the Mtext object and
the first line after each 1. The bottom indicator is for the rest of the text. You set
that one in a little to make the note numbers stand out. Follow these steps:

1. Double-click the text again.
2. In the Mtext Editor window, highlight the four notes.

3. Use the mouse to slide the bottom indicator on the ruler one notch to
the left (see Figure 8.39). Click OK. The notes are now a bit closer to the
numbers.

| S
EGernieral Notes:

1. All work shall be in accordance with the
2000 Ed. Uniform Building Code and all
local ordinances.

2. Roof can be built to be steeper for
climates with heavy snowfall.

3. Solar panels available for installation on
roof.

4.___All Windows to be double-paned.

lqb|

FIGURE 8.39: Adjusting the paragraph slider on the ruler and the results

Adding a Hyperlink

You have the ability to add Ayperlinks, links to web pages or files, to the body
of an Mtext object. When a hyperlink to a URL exists, anyone with the drawing
open can hold down the Ctrl button and click the link to open the associated
page in their web browser. Hyperlinks can also point to local or network files,
causing the file’s associated application to open when they are clicked. Here is
the procedure for adding a hyperlink:

1. Double-click the Mtext object.
2. Highlight the text where you want the hyperlink to appear.

3. Right-click, and choose Insert Field from the context menu (see
Figure 8.40).
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neral Notes: PROJECT:
1. All work shall be in accordance with

2000 Ed.

local ordinances. I
2. Roof can be built to be steeper for [

climates with heavy snowfall. DRAWN  BY
3. Solar panels available for installation

roof. DATE:

FIGURE 8.40: Inserting afield into an Mtext object

4. In the Field Names section of the Field dialog box that opens, select
Hyperlink. In the Text to Display field, enter the text that you want to
appear in the Mtext line (see Figure 8.41).

FIGURE 8.4 1: TheField dialog box
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5. In the Edit Hyperlink dialog box, you can do any of the following:

» Enter the web page or filename and path in the Type the File or
Web Page Name box.

» Click the File button under Browse For to select a file to which to
link the text.

» Click the Web Page button under Browse For to navigate to the
web page to which you want to link the text.

Perform one of these options, click the OK button to close this dialog
box, and then click the OK button to close the Field dialog box (see
Figure 8.42).
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FIGURE 8.42: The Edit Hyperlink dialog box

. Click OK to close the Text Formatting toolbar. The link appears as
text with a gray background; the background doesn’t appear in a
printed drawing.

. Hold the Ctrl key down, and hover the cursor over the gray back-
ground (see Figure 8.43). The cursor changes to the hyperlink cursor,
and instructions to follow the link appear on a tooltip. With Ctrl still
pressed, click the background. This minimizes AutoCAD, opens your
browser, and navigates to the selected web page.
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General Notes:
1. All work shall be in accordance with the

2000 Ed. Uniferm Building Code and all
local ordinances. !
2. Roof can be built to be steeper for Huu

climates with heavy snowfall.

3. Solar panels available for installation on
roof.

4. All Windows to be double-paned.

FIGURE 8.43: Selecting a hyperlink embedded in Mtext

8. Perform a Zoom Extents, and then save this drawing as
Cabin8e.dwg.

Exploring Other Aspects of Multiline Text

Multiline text has several other features that I can only touch on in this book. I
encourage you to experiment with any features that you might find useful to
your work.

Using Justification Points

Mtext has justification points similar to those of single-line text, and they behave
the same way. The default justification point for Mtext, however, is the upper-left
corner of the body of text, and the available options are for nine points distrib-

uted around the perimeter of the body of text and at the center (see Figure 8.44).

BENERAL NOTES®

1. All work shall be in accordance with
the 2000 Ed. Uniform Building Code
and all local ordinances.

€. Roof can be builtd¢o be steeperfor e
climates with heavy snowfall.

3. Solar panels available for installation
on roof,

&. All windows to be, double-paned.

FIGURE 8.44: Justification points for Mtext
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When you need to modify the justification of Mtext, open the Mtext Editor,
place the cursor in the Editing window, and right-click to display a shortcut
menu that contains several commands for modifying Mtext, including Justifica-
tion. I'll describe the other items on this menu in the upcoming “Tools for Modi-
fying Multiline Text” sidebar (see Figure 8.45).

FIGURE 8.45: Justifying the Mtext

Adding Special Characters

With Mtext, you can add special characters—the degree symbol, the diameter
symbol, and so on—that aren’t included in most font character packages. You’ll
have a chance to do this in Chapter 12.

If you want to experiment with the Mtext in the cabin drawing, make a copy
of it, and place it outside the drawing. Double-click it, and see what you can
learn about the Multiline Text Editor, the Text Formatting toolbar, and the
Mtext shortcut menu. The “Tools for Modifying Multiline Text” sidebar sum-
marizes the features of the latter two.
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TooLS FOR MODIFYING MULTILINE TEXT

Here’s a brief summary of the various features of the Text Formatting tool-
bar and the Mtext shortcut menu:

The Text Formatting Toolbar

In the first row, the features of the Text Formatting toolbar are as follows:
Style drop-down list Lists all existing text styles in the drawing file.

Font drop-down list Sets the font for the selected text or sets the font
for subsequently entered text.

Annotative Toggles the Annotative property for text and dimensions. This
property can cause the text to scale automatically as necessary. Chapter 12
covers annotation.

Height drop-down text box Sets the height for selected text or sets the
height for subsequently entered text.

Bold, Italic, Underline and Overline buttons Changes selected text or
sets up for subsequently entered text.

Undo button Undoes the last editing action.
Redo button Redoes the last undo.

Stack button Converts selected text into either of two styles of stacked
fractions: horizontal and slanted. Highlight the text, and then click the
Stack button to change from one form to the other.

Text Color drop-down list Changes the color of a selected portion of
text or sets a color for subsequently entered text.

Ruler button Toggles the ruler above the Mtext to be visible or invisible.

OK button Executes what has been done in the Mtext Editor and returns
you to your drawing.

Options button Opens the Mtext shortcut menu.
In the second row, the features of the Text Formatting toolbar are as follows:
Columns button Opens a menu for controlling the column options.

Mtext Justification button Displays a menu with the nine Mtext justifi-
cation choices.

Paragraph button Opens the Paragraph dialog box where you can set tab
and paragraph spacing, indents, and other paragraph-related parameters.

Left, Center, Right, Justify and Distribute buttons Justifies the
selected text accordingly.

Continues
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TOOLS FOR MODIFYING MULTILINE TEXT (Continued)

Line Spacing drop-down list Sets the line spacing for the selected text.

Numbering button Opens a fly-out menu for controlling numbering and
bullets.

Insert Field button Begins the process of inserting a field in the Mtext in
place of selected text or where the cursor rests in the text.

Uppercase and Lowercase buttons Converts all selected text to upper-
case or lowercase, respectively.

Symbol button Opens a menu of symbols to insert into the Mtext where
the cursor rests.

Oblique Angle Spinner buttons Sets the selected text to an oblique
angle off the vertical, from —85° to the left to 85° to the right.

Tracking Spinner buttons Adjusts the spacing between selected letters
from a minimum of 75 percent of the default spacing to a maximum of 4
times the default spacing.

Width Factor Spinner buttons Adjusts the width of selected letters and
the spacing between them from a minimum of 10 percent of the default
width and spacing to a maximum of 10 times the defaults.

The Mtext Shortcut Menu

The features of the Mtext shortcut menu are as follows:

Edit Opens a menu with several common editing commands including
Undo, Redo, Cut and Paste.

Learn About MTEXT Opens the New Features Workshop at the lesson
regarding Mtext.

Display Options Opens a menu where you can select whether certain
features, such as the ruler or toolbar, appear.

Insert Field Opens the Field dialog box, which you use to insert a field
into the selected text. If you select text containing a field, this menu item
changes to three menu items: Edit Field, Update Field, and Convert Field
toText.

Symbol Imports symbols (such as diameter, degree, and so on) that
aren’t available in the font you’re using.

Import Text Imports a word-processing or text file into an AutoCAD
drawing.The maximum size allowed is 32KB, so the smallest Microsoft Word
document possible is too large; you can, however, use files in text-only or

Continues
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TooLS FOR MODIFYING MULTILINE TEXT (Continued)

RTF formats. Clicking the ImportText button opens the Select File dialog box
that displays only files with the . txt and . rtf extensions.You can bring
in text files with other extensions if you enter the full filename with its
extension and if they aren’t larger than 32KB.Text comes in as Mtext and
uses the current text style, height setting, and layer. The imported file might
not retain complex code fields for such elements as tabs, multiple margin
indents, and so on.

Columns Provides access to the column parameters.
Paragraph Opens the Paragraph dialog box. It has settings for indenting

the first line and subsequent paragraphs of Mtext (similar to what the slid-
ers do on the ruler above the Mtext Editor window) and tab stop positions.

Bullets and Lists Opens a fly-out menu that offers various options for
using the listing features.

Background Mask Opens the Background Mask dialog box in which you
specify color for and activate a background mask to go behind the selected
Mtext object.

Mtext Justification Opens a fly-out menu that contains the nine justifi-
cation points for Mtext, illustrated earlier, just before this sidebar. Use this
to change the justification of selected text or to set up justification for new
text.

Find and Replace Opens the Replace dialog box, in which you search for
a word or a series of words (text string) and replace them with text that you
specify.

Select All  Highlights all the selected text.

Change Case Changes the case of all highlighted text to uppercase or
lowercase.

AutoCAPS When checked, capitalizes all text.

Remove Formatting Removes formatting, such as bold, underline, and
so on, from highlighted text.

Combine Paragraphs Joins highlighted individual paragraphs into one
paragraph.

Character Set Opens a menu of several languages. When applicable, the
codes of the selected language are applied to selected text.

Help Opens a help page on multiline text.

Cancel Closes the menu.




If You Would Like More Practice...

If You Would Like More Practice...

Trades and other professions other than architecture and construction use text
with AutoCAD and LT in the same way as demonstrated in this chapter.
For more practice using single-line text, follow these steps:

1.
2.

Close all drawings, and then open Cabin04c-addon. dwg.

Using the DesignCenter, bring in the Title and Label text styles from
the Cabin8e drawing while it’s closed.

Place labels on the features that were added:
» Use the Title text style to identify the addition as GARAGE.

» Use the Label text style to give the features the following names:
WALKWAY, STORAGE, OFFICE, and CAR.

For more practice using Mtext, follow these steps:

1.

Open Cabin8e.dwg, and zoom in to the blank space between the
structural grid and the top border.

Create a new text style called Description that uses the Times New
Roman font and a height of 12".

Start Mtext, and specify a rectangle for the text that covers the width
of the sheet between the borders and occupies the space above the
structural grid.

Enter the following text exactly as shown here, spelling errors and all:

This is a design for a small vaction cabin. It contains approximately
380 square feet of living space and includes one bedrooms and one
bath. It can be adopted to provide shelter in all climates and can be
modified to allow constuction that uses local building materials.
Please sund all inquiries to the manufacturer.

Double-click the new text, and make these changes:
a. Correct all spelling errors using the Spell command.
b. Change square feet to sq. ft.

¢. Bold the following: one bedroom, one bath, all climates, and local
building materials.

d. Ttalicize the last sentence.

e. See whether you can modify the shape of the defining rectangle so
that the text fits in the space in the upper-left corner.
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Are You Experienced?

Now you can...

¥ set up text styles

¥ place single-line text in a drawing for titles and room labels
¥ create a grid for a drawing

¥ modify single-line text

¥ construct a title block and place text in it

¥ use AutoCAD template files

¥ place Mtext in a drawing

¥ modify Mtext in several ways

]

add a hyperlink to an Mtext object
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Chapter 9 e Using Dynamic Blocks and Tables

n Chapter 7 you explored creating and using blocks to combine separate

objects into a single, complex object to aid in selecting objects and editing

properties. Chapter 8 covered the addition of text into drawings. In this chap-

ter, you will expand your knowledge of blocks and use text inside tables to
display information regarding specific features of the drawing.

The blocks you’ve worked with have been static collections of objects that you
have inserted throughout your drawing as doors or windows. Each instance of
the same block was visually identical to the others, and you were able to scale the
window blocks, along one axis, without distortion to fit the walls. Blocks can also
contain textual information, called attributes, specific to an individual block inser-
tion. Blocks do not have to remain static and unchanging. In this chapter, you will
learn how to define your blocks so that they can change, as required, without
exploding the blocks and modifying the component objects.

After exploring blocks further, you'll learn how to create a table to act as a door
schedule, displaying the door manufacturer, unit price, and total cost. A schedule is
a chart in a drawing that contains logically organized information about a particular
component of a project, such as a steel base plate, valve, bolt or screw, door, window,
or room finish. Each of these has its own schedule. Information in a door schedule,
for example, might include size, material, finish, location, and type of jamb.

Using Attributes for a Grid

The grid lines for a building are usually located at the center lines of structural
components, such as walls or columns. You can then identify columns in build-
ings by letter and number, specifying the intersection of the two grid lines. In
the cabin drawing, you used grid lines to indicate the outside edges of exterior
walls and the center lines of interior walls. Grids generally have a circle or a
hexagon with a number or letter in it at the end of each grid line, with the num-
bers running in one direction (horizontally or vertically) and letters in the other.

A simple but handy use of attributes is to make the letter or number in the
circle an attribute and then make a block out of the attribute and circle. By redo-
ing the grid symbols in the cabin drawing, you’ll learn how to set up attributes
and create a new block that can be used in any other drawing:

1. Open Cabin8e.dwg. The drawing consists of the floor plan with a
structural grid. Freeze the Thlkl1 layer, and make sure the Grid layer
is current.

2. Zoom in to the floor plan, keeping the grid visible. In this case, the
letters run horizontally across the top, and the numbers run verti-
cally along the side.
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3. Erase all the circles, letters, and numbers in the grid except those for
A and 1. Leave the grid lines intact (see Figure 9.1).

P )

FLOOR PLAN

FIGURE 9.1: Thefloor plan of Cabin8e with all but two grid symbols erased

4. Select the letter 4, right-click, and = 3@
then choose Properties from the
context menu. The Properties
palette displays information about
the text (see Figure 9.2). You need
to know the text style and height:
Label and 1'-0".

5. Close or minimize the Properties
palette, and then erase A and I, but
not the circles.

6. Start the Scale command. Select the
circle on the top, and press .

FIGURE 9.2: The Properties palette for the text
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7.

Use the Endpoint osnap, and pick the endpoint of the grid line where
it meets the circle. Enter 1.25.1. This enlarges the circle.

8. Repeat steps 6 and 7 for the circle on the left side.

10.
11.

12.

Choose Draw > Block > Define Attributes to open the Attribute Defi-
nition dialog box (see Figure 9.3). In the Attribute area are three text
boxes: Tag, Prompt, and Default. The cursor is flashing in the Tag text
box. Think of the letter in the grid circle. It’s a grid letter, which is a
tag that provides the visual textual information.

EH Artisbast - Dt son

I = T |

FIGURE 9.3: TheAttribute Definition dialog box

Enter grid_letter. Don’t press .

Press the Tab key to move to the Prompt text box. Here you enter a
prompt, which will ask the future user who will be setting up a grid,
for the text to input for the tag.

Enter Enter grid letter. Press Tab to move to the Default text box.
Here you enter a default or sample value that is used if the future
user presses . instead of entering a new value. You want it capitalized
in this case, so enter A. This sets up the attribute so that the drafter
setting up the grid will be prompted to enter the grid letter and will
be given a default of A. The capital A lets the user know that the letter
should be uppercase.
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13.

14.

15.

The lower portion of the dialog box is where you set up parameters
for the attribute text: location in the drawing, justification, text style,
height, and rotation. Click the Justification drop-down list, and select
Middle Center.

Choose Label in the Text Style list box. Because the Label text style’s
height is set to a value other than 0'0", the Text Height text box in the
Attribute Definition dialog box is grayed out. Figure 9.4 shows what
you should see.

Bl Artrsbast - Defanet son

[ | Coww | bk |

FIGURE 9.4: The Attribute Definition dialog box showing the appropri-
ate values

Click OK. Doing so returns you to the drawing to pick an insertion
point. Back in the drawing, use the Center osnap, and click the circle
at the top of the grid. GRID_LETTER is centered over the circle (see
Figure 9.5), and the Attdef command ends.

The text over the circle is called the atfribute definition. Its function in Auto-
CAD is similar to that of a block definition. When you made the win-1 block for
the windows, the definition was a 12"-long window with an insertion point.
When the win-1 block is inserted, you can use the original block definition to
make windows of various sizes. The same is true for the attribute definition.
When it becomes part of a block that’s inserted, the attribute can be any letter
you want. You'll see that happen in a minute.
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|
ﬂ

FLOOR PLAN

FIGURE 9.5: The first attribute definition placed in the grid circle

First, make a similar attribute definition for the numbered grid symbol:

1. Enter att to start the Attribute Definition command. The Attribute
Definition dialog box opens again.

2. Repeat steps 10-15 in the preceding exercise, using the following
guidelines:

a.
b.
c.
d.

e.

Enter grid_number in the Tag text box.

Enter Enter grid number in the Prompt text box.

Enter 1 in the Default text box.

Select Middle Center from the Justification drop-down list.

Click OK, use the Center osnap, and click the grid circle on
the left.

The second attribute definition is centered over the circle on the left side (see

Figure 9.6).
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FIGURE 9.6: The second attribute definition is placed.

You now have two attribute definitions and are ready to make each of them
part of a block that includes the circle over which they’re currently centered.

Defining Blocks with Attributes

You have to define two blocks for the grid symbols and their attributes. The
insertion point for the block used for the top of the grid should be at the lowest
point of the circle. The insertion point for the block used for the left side should
be at the point on the circle farthest to the right. Follow these steps:

1. Click the Make Block button on the Draw toolbar to start the Block
command, and open the Block Definition dialog box.

2. In the Name drop-down list, enter grid-v (for vertical) in the blank
space, and then click the Pick Point button in the Base Point area.

3. In the drawing, use the Endpoint osnap, and select the grid line that
ends at the circle on top.

4. In the Block Definition dialog box that reopens, click the Select
Objects button in the Objects area.

5. In the drawing, select the circle and attribute definition on the top.
Press .



346

The attdia variable
defines whether the
Insert command
opens a dialog box
or prompts the user,
at the Command
prompt, for attribute
information. When it
is set to 0, no dialog
box is used.
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6. In the Block Definition dialog box, be sure the Delete button is

selected in the Objects area, and click OK. The block is defined and
includes the attribute definition. In the drawing, the top circle and
attribute definition have been deleted.

Start the Block command again. Repeat steps 2—6 to define a second
block for the circle and attribute definition on the left side. Use the
following guidelines:

a. Enter grid-h in the Name drop-down list.

b. Click Pick Point. Use the Endpoint osnap, and pick the horizontal
grid line that ends at the rightmost point of the grid circle on the
left of the floor plan.

¢. When selecting objects, select the circle on the left and its
attribute definition.

When you complete the command, you have a second block definition that
includes an attribute definition and no grid circles in the drawing.

Inserting Blocks with Attributes

Let’s insert these blocks (which are now grid symbols) at the endpoints of the
grid lines. As you insert them, you’ll assign them the appropriate letter or

number:

1.

Be sure the Endpoint osnap is set to be running, and then enter
attdia..

If the value in the angle brackets is set to 0, press ... Otherwise,
enter 0.

Choose Insert > Block, or enter il. In the Insert dialog box, open the
Name drop-down list, and select grid-v.

Be sure the Specify On-Screen box is checked for Insertion Point but
not for Scale and Rotation. Click OK.

Click the leftmost vertical grid line in the drawing. Now look at the
bottom line in the Command window.
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This is the text you entered in the Attribute Definition dialog box for
the prompt. 4 is the text you entered as the default value. To accept the
default value for this grid line, press .

This inserts the grid symbol at the endpoint of the leftmost vertical
grid line (see Figure 9.7).

FIGURE 9.7: Thefirst grid symbol block is inserted.

. Press J to restart the Insert command. Click OK to accept grid-v as

the current block to be inserted.

Click the grid line to the right of the one you just selected.

9. Atthe Enter grid letter <A>: prompt, enter B. The second

10.

11.

grid symbol is inserted on a grid line, and the letter B is located in
the circle. Be sure to use a capital B here; the tag will not prevent
you from using a lowercase letter, but drawing standards require
consistency.

Repeat steps 7-9 to insert the other two grid symbols across the top
of the floor plan.

Continue repeating steps 7-9, but select the grid-h block for the
three grid symbols that run down the left side of the floor plan. The
results should look like Figure 9.8.
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FLOOR PLAN

FIGURE 9.8: The grid with all symbols inserted

Editing Attribute Text

To illustrate how you can edit attribute text, let’s assume you decide to change the
C grid symbol to B1. You must then change the D symbol to C. Here are the steps:

1. Double-click the C grid symbol. Doing so opens the Enhanced
Attribute Editor dialog box. You can change several items here, but
you want to change only the value.
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2. Be sure the Attribute tab is selected. Highlight C in the Value text
box, enter B1, and then click the Apply button. B1 replaces C in the
larger window where the tag, prompt, and value appear together.
Click OK to close the dialog box.

N O T E Because you set the justification point for the attribute text to
Middle Center and located the text at the center of the grid circle, the B1 text
is centered in the circle just like the single letters.

3. Double-click the D grid symbol.

4. In the Enhanced Attribute Editor dialog box, repeat step 2 to change
D to C. The attributes are updated (see Figure 9.9).

| Cal - 1 JLL | — P " |
| I Vo ———— 1 — e et

FLOOR PLAN

FIGURE 9.9: The grid symbols after being updated

The exercises have illustrated the basic procedure for defining, inserting, and
changing attributes. You can apply these same procedures to the process of set-
ting up a title block in which attributes are used for text that changes from one
sheet to the next. You can now move to a more complex application of the
attribute feature to see its full power.
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A point locates a
single location in
space, defined by an
X,Y, and Z position,
with no volume. The
Point Style dialog box
determines how the
marker at the point
location appears.
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Setting Up Multiple Attributes in a Block

The cabin has three rooms and a balcony, with the kitchen and living room
sharing the same space. Each room has a different area and floor covering. You
can store this information, along with the room name, in the drawing as attrib-
utes. You'll set up a block that consists of three attributes (name, area, and cov-
ering). You'll then insert the block back into the floor plan. If you remember, the
text style for the room labels is LABEL. You’ll use that for the attributes.

You have to erase the room labels for now, but it will be handy to mark their
justification points. That way, you can insert the attribute exactly where the label
text is now. Follow these steps:

1. With the Grid layer current, choose Format > Point Style to open
the Point Style dialog box (see Figure 9.10).

FIGURE 9.10: The Point Style dialog box

2. Click the fourth point style example in the second row (the one with
a circle and an x). Then, click OK to close the dialog box.

3. Set the Insertion osnap to be running, and then click the Point but-
ton on the Draw toolbar. Place the cursor on the LIVING ROOM text.
When the Insertion symbol appears at the lower-left corner, click.
Don’t end the command yet.

4. Repeat step 3 for the BEDROOM and BATH labels. You don’t need an
insertion point marker for the KITCHEN label because it will remain
as is and have no attributes. The balcony doesn’t have text in this
drawing, so you can place the attribute anywhere you want. Press Esc
to end the Point command.

5. Erase the LIVING ROOM, BEDROOM, and BATH labels. The drawing
should look like Figure 9.11.
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10.

FLOOR PLAN

FIGURE 9.11: Thefloor plan with markers for insertion points and three
room labels erased

Make layer 0 current. Choose Draw > Block > Define Attributes to
start the Attdef command and open the Attribute Definition dialog box.

For Tag, enter rm_name. For Prompt, enter Room name. For Default,
enter LIVING ROOM. (This default value will remind the user to use
all uppercase letters.)

In the bottom half of the dialog box, the settings for the text stay the
same; click OK.

In the drawing, use the Endpoint osnap, and click the right end of the
grid line that has 1 in the circle. This places the first attribute defini-
tion in the drawing (see Figure 9.12). Because you’re going to make a
block out of it and reinsert it into the rooms, you don’t have to place
the attribute definition where the room labels are; any place on the
edge of the drawing is fine.

Press ! to restart the Attdef command. For this attribute, enter rm_area
for Tag. For Prompt, enter Area of room, and for Default, enter 10.00
Sq. Ft. This will show the user the proper format for the area.
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FIGURE 9.12: The room name attribute definition placed in the drawing

11. Inthe Mode area, click to activate Invisible. The Invisible mode
makes the attribute values invisible in the drawing, but they’re still
stored there.

12. In the lower-left corner of the dialog box, click the Align Below Previ-
ous Attribute Definition check box. All the text options fade out (see
Figure 9.13). The style is the same as that of the first attribute, and
this attribute definition will appear right below the first one.

FIGURE 9.13: Setting the proper values in the Attribute Definition dialog box
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13. Click OK. The second attribute definition appears in the drawing
below the first one.

14. Repeat steps 10-13 to define the third attribute. For Tag, enter
rm_floor. For Prompt, enter Floor Material. For Default, enter Wood
Parquet. Be sure the Invisible mode is still checked, and select the
Align Below Previous Attribute Definition check box, if one isn’t
already there. Click OK. All three attribute definitions are now in
the drawing (see Figure 9.14).

FLOOR PLAN

FIGURE 9.14: Thefloor plan with all three attribute definitions

Now you’ll make a block out of the three attributes.

Defining a Block with Multiple Attributes

A block with attributes usually includes lines or other geometrical objects along
with the attribute definitions, but it doesn’t have to do so. In this case, the three
attribute definitions are the sole content of the block, and the block’s insertion
point is the justification point for the first attribute: the room label text. Follow
these steps to define the block:

1. Start the Block command.

2. In the Block Definition dialog box, enter room_info for the name.



354

Chapter 9 e Using Dynamic Blocks and Tables

3. Click the Pick Point button. In the drawing, use the Insertion osnap,
and choose the first attribute definition. Doing so aligns the justifica-
tion point of this attribute with the insertion point of the block.

4. Back in the Block Definition dialog box, click the Select Objects but-
ton. In the drawing, pick each attribute definition individually in the
order you created them. Selecting them in this order causes them to
be listed in the Enter Attributes dialog box in the same order. Press !
after selecting them. Then, after being sure Delete is still selected,
click OK in the dialog box. The room_info block is defined, and the
attribute definitions are deleted from the drawing.

5. Save your drawing as Cabin09a. dwg.

You’re almost ready to insert the room_info block in each of the three rooms
and near the balcony. But first you need to calculate the area of each room.

Calculating Areas

You can calculate areas in a drawing by using the Hatch command in conjunction
with the Properties palette or by using the Area command. Because area calculations
are made over and over again in design and construction, the Area command is an
important tool. You can calculate an overall area and then subtract subareas from
it, or you can add subareas together to make a total. Chapter 11 covers hatches.

For this exercise, you’ll use the Area command to calculate the areas of the
four floor spaces in the floor plan. Afterward, I'll explain how to find areas using
the Hatch command. You need to write down the areas after you make the calcu-
lations. Follow these steps:

1. Make a new layer named Area, and make it the current layer.

2. Freeze all the other layers except Balcony and Walls. Your drawing
should look like Figure 9.15.

FIGURE 9.15: The floor plan with all layers turned off except Area,
Balcony, and Walls
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Make sure that the Endpoint osnap is running.
Draw a closed polyline around the inside of each room.

Draw a polyline from the upper-left corner of the balcony to the bot-
tom-left corner (see the left of Figure 9.16).

Enter a-l to activate the Arc feature of the polylines. Until instructed
otherwise, the Polyline command will continue to create curved
segments.

. Activate the Midpoint osnap, and then click the inner balcony wall.

This creates an arc segment, as shown in the middle of Figure 9.16.

Enter cld to close the polylines with an arc segment (see the right
of Figure 9.16). You've drawn enough segments to form the polyline
around the balcony. Next you'll fit the polyline to the inner walls.

FIGURE 9.16: Draw the first segment of the polyline (left), place the first arc segment
(middle), and then close the polyline (right).

9.

10.

11.

Select the last polyline. Grips appear at the endpoints of each seg-
ment and at the midpoint of the arc segments.

Select one of the midpoint grips. Activate the Nearest osnap, and then
click anywhere on the inner balcony arc, between the current seg-
ment’s endpoints.

Repeat step 10 with the remaining arc segment.

|
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Now that the perimeter lines are drawn, you need to actually calculate the area
bound by them.

STILTLT)

1.

Right-click any toolbar button and choose ACAD > Inquiry from the
shortcut menu to open the Inquiry toolbar. Move it to a blank portion
of the drawing area.

Click the Area button on the Inquiry toolbar. Be careful—it looks like
the Region/Mass Properties button. At the Specify first corner
point or [Object /Add /Subtract]: prompt, enter o to switch
to Object mode, and then select the bathroom polyline.

Press the F2 key to open the AutoCAD Text Window, which displays
the results of your calculation: Area = 5616.00 square in.
(39.0000 square ft.), Perimeter = 25'-0".
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Write down the area in square feet. Press I to restart the Area com-
mand, enter o, and then click the bedroom polyline. The area should
be 76.2222 square feet. Write down this number. (You can shorten it
to two decimal places.)

Repeat this process for the living room, in which you’ll have to pick six
points. The area should be 236.6667 square feet. Write down 236.67.

Repeat this process one last time for the balcony. The area should be
31.8086 square feet. Write down 31.81.

Make the Text1 layer current, turn on all the layers except Tblk1, and
then freeze the Area layer.

Click the X in the corner of the Inquiry toolbar to close it.

N O T E The Add and Subtract options in the Area command prompt
allow you to add together areas you have calculated and to subtract areas
from each other. If you’re going to add or subtract areas, enter a.l after you
start the Area command. Then, after each calculation, you’ll be given the Add
and Subtract options. If you don’t enter a at the beginning, you can make only
one calculation at a time.
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To use the Properties palette to calculate an area, select the polyline to be mea-
sured, open the Properties palette, and then scroll down to the Area readout in
the Geometry rollout. The area appears in square inches and square feet. This
also works for hatch patterns, which I’ll cover in Chapter 11.

Inserting the Room_Info Block

You have four areas calculated and recorded and are ready to insert the room_info
block. When you inserted the grid symbols as blocks with attributes earlier in this
chapter, the prompts for the attribute text appeared in the Command window. With
multiple attributes in a block, it’s more convenient to display all the prompts in a
dialog box. Let’s change the setting that makes the dialog box replace the Com-
mand prompts:

1. Enter attdia.l. At the prompt, enter 1.1. This allows the dialog box
containing the prompts to open during the insertion process.

2. Set the Node osnap to be the only one running, and turn on run-
ning osnaps. Choose Insert > Block. In the Insert dialog box, select
room_info from the Name drop-down list. Click OK. Select the point
that marks the justification point for the LIVING ROOM label text to
open the Edit Attributes dialog box.
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3. The only change you need to make is the value for Area Of Room. The
defaults are correct for the other two items.

4. Press the Tab key to highlight the Area Of Room box, and enter
236.67 Sq. Ft. Click OK.

5. This inserts the room_info block into the drawing in the living room.
The room label is the only visible attribute (see Figure 9.17). You set
the other two to be invisible.
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10.

11.

12.

13.

FLOOR PLAN

FIGURE 9.17: Thefirst room_info block is inserted.

Press . to restart the Insert command. In the Insert dialog box,
the room_info block should still be in the Name drop-down list.
Click OK.

In the drawing, click the point that marks the justification point of
the BEDROOM text label. The same three prompts with the same
default values appear in the Edit Attributes dialog box.

LIVING ROOM is highlighted. Enter BEDROOM.!. The highlight bar
drops down to the next prompt.

For the area, enter 76.22 Sq. Ft..

For the floor material, change Wood Parquet to Linoleum Tile, and
then click OK. This inserts the second block in the bedroom. Again,
only the room label text is visible.

Repeat steps 6-10 for the bathroom, this time replacing the existing
text with BATH, 39.00 Sq. Ft., and Ceramic Tile.

Repeat steps 6-10 for the balcony. At the Specify insertion point
prompt, place the BALCONY label outside the balcony, a little above
the midpoint of the arcs. Enter BALCONY, 31.81 Sq. Ft., and Wood
Plank for the dialog box values.

Erase the points you used to locate the insertion points. Your draw-
ing looks like Figure 9.18.
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FIGURE 9.18: Allroom_info blocks inserted

Controlling the Visibility of Attributes

The floor plan looks the same as it did at the beginning of this exercise, except
for the addition of the BALCONY label. But it includes more than meets the eye.
What was regular text is now an attribute, and your drawing is “smarter” than it
was before. The next few steps illustrate the display controls for the visible and
invisible attributes:

1. Choose View > Display > Attribute Display > On. All the attributes,
including those designated as invisible, appear with the room labels
(see Figure 9.19).

2. Press . to restart the Attdisp command, and then enter off. All
attributes disappear, including the room labels and the letters and
numbers in the grid symbols.

3. Press . Enter nd to change the setting back to Normal. Along with
the room labels, the grid numbers and letters reappear.
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FLOOR PLAN

FIGURE 9.19: Thefloor plan with all attributes displayed

On and Off settings make all attributes visible or invisible, regardless of how
you set the Visible/Invisible mode in the attribute definition. The Normal setting
allows an attribute to be displayed only if the Visible/Invisible mode was set to
Visible in the definition.

Editing Attributes

Once you define attributes and insert them as blocks, you can easily edit any
value using the same method you used at the beginning of this chapter to mod-
ify a grid number:

1. Choose Modify > Object > Attribute > Single to start the Eattedit
command. Select the LIVING ROOM Iabel. The Enhanced Attribute
Editor dialog box opens, displaying both the visible and invisible
attributes’ values for the living room, along with their tags and
prompts. You can now change any of the values. When you high-
light an attribute, its value appears in the Value text box, where
you can edit it.
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2. You won’t make any changes now. Click Cancel to close the dialog
box and return to the drawing.

3. Save this drawing in your training folder as Cabin09b. dwg.

EDITING TOOLS FOR ATTRIBUTES

The attribute-editing tools seem complicated because their names are sim-
ilar, but they are easily distinguishable once you get used to them and
know how to use them. Here are descriptions of five attribute-editing tools:

The Edit Attributes Dialog Box

This is the same dialog box displayed in the process of inserting a block
that has attributes, if the attdia setting is set to 1. It is used to change
attribute values only. Enter attedit to use it to edit values of attributes
already in your drawing.You will be prompted to select a block reference in
your drawing. When you do that, the Edit Attributes dialog box appears.

The Enhanced Attribute Editor Dialog Box

With this dialog box, you can edit values and the properties of the attribute
text—such as color, layer, text style, and so on.When you enter eattedit.\—
or click Modify > Attribute > Single—and then pick a block that has attrib-
utes, the dialog box opens. Double-clicking the block does the same thing.

Using the Properties Palette to Edit Attribute Definitions

Use the Properties palette to edit most properties of attribute definitions
before they become part of a block. Select the attribute definition, and then
click the Properties button on the Standard toolbar.

Continues
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EDITING TOOLS FOR ATTRIBUTES (Continued)

The Block Attribute Manager

Click Modify > Object > Attribute > Block Attribute Manager to open the
Block Attribute Manager dialog box.There, you can select a block and edit
the various parts of each attribute definition that the block contains, such
as the tag, prompt, and value.

The —Attedit Command

You can also edit more than one attribute at a time by choosing Modify >
Object > Attribute > Global or by typing atte.l.The prompt reads Edit
attributes one at a time? [Yes/No] <Y>.If you accept the
default of Yes, you’re taken through a series of options for selecting attributes
to edit. Select the attributes to edit, and then press . to end the selection
process. A large x appears at the insertion point of one of the selected attrib-
utes. At this point, you get the following prompt: Enter an option
[Value/Position/Height/Angle/Style/Layer/Color/ Next]
<N>:, allowing you to modify any of the characteristics listed in the prompt
for the attribute with the x. Press .1 to move to the next selected attribute.

If you respond to the first prompt with No, you’re taken through a similar
set of selection options.You’re then asked to enter a current value to be
changed and to enter the new value after the change.You can change the
values of attributes globally by using the —Attedit command this way.

Exploring Other Uses for Attributes

As well as being used for grid symbols and room, window, and door schedules,
attributes are widely used in standardized title blocks. One of the most frequent
uses of attributes is in facilities management and interior design. You can specify
every piece of office furniture in a building with attributes. You can then extract
the data and send it to a furniture specifier that inputs the data into its databases
and completes the order. The big office furniture manufacturers sell their own
proprietary software that works with AutoCAD and automatically sets up attrib-
utes when you insert their blocks of the furniture, which they have predrawn
and included in the software package.

Attributes are also being used more and more in maps drawn in AutoCAD,
which are then imported into Geographical Information System (GIS) software
(a powerful analysis and presentation tool). When map symbols, such as building
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numbers, are blocks containing an attribute, they’re transformed in the GIS pro-
gram in such a way that you can set up links between the map features (buildings)
and database tables that contain information about the map features. In this way,
you can perform analyses on the database tables, and the results automatically
appear graphically on the map. (For example, you could quickly locate all build-
ings that have a total usable area greater than a specified square footage.)

In the next section, you’ll go through an exercise that demonstrates how you
can create dynamic blocks that vary their appearance based on user input.

Creating a Dynamic Block

In Chapter 7, you created blocks for the windows and doors. However, because of
its schematic appearance, you were able to scale the window block, but you were
not able to do the same with the door block. Performing a scale on the door and
swing would have allowed one door block to fit into any size opening, but it would
have also scaled the thickness of the door differently for each door width. Dynamic
blocks are standard blocks with additional functionality to allow certain features to
change without affecting all objects in the block. The door blocks are an excellent
opportunity to explore the abilities of AutoCAD’s dynamic blocks.

The basic procedure for setting up a dynamic block is as follows:

1. Create the block using the Make Block command.
2. Right-click the block, and choose Block Editor.

3. Click a parameter, and follow the Command window prompts to set
up the parameter.

4. Click the Actions tab, and click an action to associate with a parame-
ter; then, follow the Command window prompts to set up the action.

5. Use the Properties palette to rename and specify settings for the para-
meter and any actions associated with it.

6. Save your work back to the block definition.
7. Close the Block Editor.

You'll work through this process by converting the door3_0 block from
Cabin09B into a dynamic block in a new drawing:

1. With Cabin09B as the current drawing, pan up to the floor plan,
choose Edit > Copy with Base Point, use the Insertion osnap to
select the insertion point of the front door block as the base point,
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select the front door block, and press . This copies the door block to
the Windows Clipboard.

Start a new drawing, and change the linear units to Architectural.
Then, choose Edit > Paste, and when prompted to specify the base
point, enter 0,0..

3. Zoom to extents, and then zoom to .5x. Turn off the UCS icon.

Click the door block, right-click, and choose Block Editor from the
shortcut menu. The drawing area turns tan, and the Block Authoring
palettes open to indicate that you are in the Block Editor.

If a dialog box opens asking whether you would like to see how
dynamic blocks are created, click the No button. If you want to pre-
vent this dialog box from opening again, check the Do Not Display
This Alert Again box.

Pan the view, and adjust the Block Authoring palettes so that your
screen looks similar to Figure 9.20.
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9.20: The door block in the Block Editor

You want to be able to use this door block for openings of the following widths:
2|_O|l’ 2'_6"’ 3'_0”, and 3!_6|I.
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Setting Up Parameters and Actions

You'll use the Linear parameter to set up the 6" increments for the door width.
Then, you'll associate a Stretch action with that parameter to allow the door
width to change, and you'll associate a Scale action to allow the door swing to
change. Follow these steps:

1. Be sure Parameters is the active
palette in the Block Authoring
palettes, and then click the Linear
Parameter icon (Figure 9.21).
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2. Make sure the Endpoint osnap is

running, click the lower-left corner torane,
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dimension symbol a little below the
door block, and then click to place it
(see Figure 9.22).

FIGURE 9.21: The Linear Parameter in the Block Authoring palettes
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FIGURE 9.22: The Linear parameter is placed.
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Note the small exclamation symbol on a square yellow background. This reminds
you that no action has been associated with this parameter. You'll set up the Stretch
action first:

1. Click the Actions tab on the Block Authoring palettes, and then click
the Stretch Action icon.

2. Click the Distance parameter, and then click the right-pointing arrow.

3. Form a crossing window, clicking each of the opposing corners,
around the upper half of the door, as shown in Figure 9.23.
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FIGURE 9.23: The crossing window for the Stretch action

4. Select the door, and press .

5. Turn off Polar and Osnap, and then at the Specify action Toca-
tion or [Multiplier/Offset]: prompt, click to place the light-
ning-bolt action symbol just above the door.

6. Click the Scale Action icon on the Actions palette, select the Distance
parameter, select the arc, and then press .
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7. Atthe Specify action Tocation or [Base type]: prompt, place
the Scale lightning-bolt symbol just outside the arc (see Figure 9.24).

8. Close the Block Authoring palettes.

FIGURE 9.24: Thetwo actions have been associated with the parameter.

This completes your work with the Block Authoring palettes. You'll accom-
plish the rest of the tasks with the Properties palette.

Fine-Tuning the Dynamic Block with the
Properties Palette

The Distance linear parameter shows the width of the opening and is perpendic-
ular to the door’s width. You need to set up an offset angle so the door width

changes as the opening width changes. Then, you need to set up the incremental
widths and rename the parameter and actions. You'll set up the increments first:

1. Open the Properties palette, and select the Distance parameter.

2. In the Property Labels section on the palette, change Distance Label
from Distance to Door Opening.
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3. Scroll down to the Value Set section, and click the text box for Dist
Type, where it says None. Then, open the drop-down list, and select
Increment.

4. Moving down, line by line, set Dist Increment to 6", Dist Minimum to
2', and Dist Maximum to 3'6.
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5. Deselect the Distance parameter. It now has the increment markers
for the door opening widths (see Figure 9.25).

FIGURE 9.25: Dynamic door block with increment markers for the
opening widths

Now, the final task is to fine-tune the Stretch and Scale actions that control
the door size and swing:
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. Click the Stretch action symbol on the dynamic door block.

. In the Properties palette, scroll down to the Overrides section; for
Angle Offset, enter 90. The Distance multiplier stays at 1.0000 because
you don’t want the width of the door to change in the same proportion
as the width of the opening.

. In the Misc section, change Action Name from Stretch to Door Size.
. Deselect this action, and select the Scale action.

. In the Misc section of the Properties palette, change Action Name
from Scale to Door Swing Size.

. Close the Properties palette, click the Save Block Definition button
on the Block Editor toolbar, and then click the Close Block Editor
button to return to the drawing.
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. Save the drawing as DynDoor . dwg in the same folder as your other
Chapter 9 drawings, and then close the drawing.

Inserting a Dynamic Block

When you use this block in your floor plans, insert it just as you would a regular
door block. Then, copy it to the various doorway openings in the plan, orient it,
and adjust its size to fit the openings. You can easily edit dynamic blocks, which
are a versatile feature to have at your disposal.

You'll use the dynamic door block that you just created to replace the doors in
your cabin:

1. Inthe Cabin09b drawing, delete the existing doors, and then freeze

the Roof, Headers, Grid, and Fixtures layers. Make the Doors layer
current, and then zoom into the cabin. Your drawing should look like
Figure 9.26.

The door block that you created in the DynDoor drawing is based on
the door3_0 block that already exists in the current drawing. Even if
there is no such block inserted in the drawing, the block definition
remains part of the drawing file. You will delete the block definition
using the Purge command.
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BAT KITCHEN

BEDROOM LIVING ROOM

FIGURE 9.26: The cabin drawing with most of the layers frozen and the doors deleted

2. Enter purge.! to open the Purge dialog box (see Figure 9.27). Expand the
Blocks entry to see the two door blocks. Select Blocks, check the Purge
Nested Items option, and make sure Confirm Each Object to Be Purged
is unchecked. Click the Purge button, and then close the dialog box.
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FIGURE 9.27: Deleting the block references with the Purge dialog box




Creating a Dynamic Block

,ﬁ" T 1 P You can purge only those objects and features that do not exist in the
drawing such as deleted blocks, empty layers, or linetypes that are not used.
Some items, including layer 0 and the Standard text style, can’t be purged.

3. With the Endpoint osnap running, click the Insert Block button in
the Draw toolbar.

4. Click the Browse button in the Insert dialog box that opens. Using
Browse, you can insert any AutoCAD drawing into another as a block.

5. In the Select Drawing File dialog box, navigate to the folder where
you placed the DynDoor drawing (see Figure 9.28). Select it, and then

click the Open button.
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FIGURE 9.28: Selecting the DynDoor block for insertion

6. Click OK in the Insert dialog box. The dynamic door block appears
attached to the cursor. Click the upper-left corner of the front door
opening, and press ! to accept any of the default values. This is a 3'
door, so you don’t need to modify the block.

7. Press . to restart the Insert command. In the Insert dialog box,
check the Specify On-Screen options under both Scale and Rotation.

8. Click the upper-left corner of the bedroom opening to place the door.
Set the X scale to 1 and the Y scale to —1 to flip the door around the
y-axis. Enter 270 at the rotation prompt. The door is placed properly,
but (as shown in Figure 9.29) the default size is too large for the opening.
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FIGURE 9.29: The door must be resized to fit.

9. Explode the block that you just inserted. In this case, you're not
exploding the dynamic door block itself; you're exploding the drawing
file that it is nested in so that you can access the block’s dynamic
properties.

T I P Checking the Explode option, at the lower-left corner of the Insert
dialog box, prior to inserting the block eliminates the need to explode it after
the block is inserted. If this option is selected when inserting a nondynamic
block, then that block is broken up into its component objects. Checking the
Explode option also prevents the block from being inserted with the axes
scaled unevenly.

10. Select the door block, and the blue dynamic arrows appear (see Fig-

ure 9.30).

11. Select the lower arrow, and drag it up to the corner of the opening.

Notice how the length of the door changes as well (see Figure 9.31).

The door block is scaled properly with no distortion to the width of
the door itself (see Figure 9.32).
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FIGURE 9.30: The dynamic block’s resizing arrows
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FIGURE 9.3 1: Resizing the dynamic block
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FIGURE 9.3 2: The dynamic door block scaled to fit the 2'6" door opening.

12. Insert and adjust the remaining doors as necessary. You should
explode the two 3'0" doors as well as expose their dynamic grips.
Thaw all the layers except Tblkl and Area, and then zoom out. Your
drawing should look like Figure 9.33.
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FLOOR PLAN

FIGURE 9.33: Allthedoor blocks replaced with the dynamic door blocks and
adjusted to fit

13. Save your drawing as Cabin09C. dwg.
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This completes the section on dynamic blocks. If you want to experiment
with the dynamic block feature, watch the demo in the New Features Work-
shop, examine the sample dynamic blocks to see how they work and are set up,
and try to create one of your own. In the next section, I'll cover the methods for
creating a table.

Creating a Table

Most professions that use AutoCAD use tables to consolidate and display data in
organized formats. Architectural construction documents usually include at
least three basic tables: door, window, and room finish schedules. These are usu-
ally drawn in table form, and they display the various construction and material
specifications for each door or window type or for each room. To illustrate the
AutoCAD tools for creating tables, you'll construct a simple door schedule for
the cabin.

You create tables in AutoCAD by first creating a table style and then creating a
table using that style—it’s a process similar to that of defining a text style and
then inserting text in a drawing using that style.

Defining a Table Style

Table styles are more complex than text styles. They include parameters for
width and height of rows and columns and, among other elements, at least one
text style.

1. Make Cabin9c the current drawing if it isn’t already.

2. Create a new layer called Tables, assign it color number 7, and make
it the current layer.

3. Choose Format > Table Style to open the Table Style dialog box
(see Figure 9.34). On the left is the Styles list box. It displays all
the defined table styles. To the right of that is a preview window
that displays the current table style—in this case, the Standard
style because it’s the only one defined so far. Below the Styles list
box is a drop-down list called List that gives you options for which
table styles to display. To the right of the Preview Of window are
four buttons.
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11
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FIGURE 9.34: TheTable Style dialog box

4. Click the New button to open the Create New Table Style dialog box.
In the New Style Name text box, enter Door Schedule to create a new
table style name, and click Continue.
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5. The New Table Style dialog box opens with Door Schedule in the title
bar (see Figure 9.35). The new style you're defining will be like the
Standard style with the changes you make here. The drop-down list
in the Cell Styles section contains the three parts of the sample table
at the bottom-right corner of the dialog box: Data, Header, and Title.
You can specify text and line characteristics for each of the three
parts. Be sure the Data option is active.

6. Click the Text tab, and then click the Browse button to the right of
the Text Style drop-down list to open the Text Style dialog box. You
want a new text style for the door schedule.

7. Define a new style called Table, and use the Arial font and a 0'-0" height.
A Height value here allows you to control the height in the New Table
Style dialog box. Click Apply, and then click Close. The Table style now
appears in the Text Style drop-down list, and the data cells in the two
preview windows now show the Arial font.

8. Set Text Height to 6". Leave Text Color and Text Angle at their default
settings.
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FIGURE 9.35: The NewTable Style dialog box

9. Switch to the General tab (see Figure 9.36). Change Alignment to
Middle Center.

FIGURE 9.36: The General tab of the New Table Style dialog box

10. In the drop-down list at the top of the dialog box, choose Header to
expose its parameters. In the Text tab, choose the same text style
(Table), and set the height to 9".
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11.

12.

13.

Choose Title from the drop-down list, select the Table text style again,
and set the height to 12". In the General tab, set the Horizontal and
Vertical Margins to 4".

You'll leave the Border properties at their default settings. These con-
trol the visibility of the horizontal and vertical lines of the table, their
lineweights, and their colors. Your profession might have its own
standard for these parameters.

In the General section, on the left side of the dialog box, make sure
Table Direction is set to Down. Click OK to save the new table style.

Back in the Table Style dialog box, in the Styles list, click Door
Schedule to highlight it, and then click the Set Current button to
make it the current table style (see Figure 9.37). Click Close.

Now, let’s look at the geometry of the new table.

d

FIGURE 9.37: TheTable Style dialog box with Door Schedule as the
current table style

Designing a Table

The parameters in the Door Schedule table style have set the height of the rows.
You now need to determine the width of the columns and figure out how many
columns and rows you need for the door schedule. You do this as you insert a new
table. Remember that Door Schedule is the current table style. Follow these steps:

1. Thaw the Thlk1 layer.

=

2. Zoom into the upper-left portion of the drawing. Near the bottom of

the Draw toolbar, click the Table icon to open the Insert Table dialog
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box (see Figure 9.38). In the Table Style Settings area, Door Schedule
appears in the Table Style Name drop-down list because it’s now the
current table style. An abstract version of the table appears below in
the Preview area.

1
Brvw i Bsethuarvior 1
1= Specily nesrtion port

- Speciy grdow
bt 8 1 ST
Callpere Colugart, vt
E ) Dt gows: B bt
=] |: 5 |'. 3‘ Uneis)
. .ﬂﬂm
T'ue First soow coll style: Tike -

, ; : | roos Prewse 21
. H@r ! r%er . Hﬁar . ::_;:., T
T ——

- —— |

By
I
O

FIGURE 9.38: The InsertTable dialog box

. On the right side, click the Specify Window radio button if necessary.
You'll make a window to define the table. It will fit in the upper-left
corner of the drawing. Below, in the Column & Row Settings area,
Column Width and Data Rows turn into dashed lines because they are
defined by the window that you specify to define the table in the draw-
ing. You need to define only the number of columns. You won’t worry
about the row height for now; it’s determined by the number of lines
of text, and you're using only one line of text.

. You'll have six categories to describe the doors, so set the Columns
box to 6. Each column is initially set to the same width. You can
adjust it later. Click OK.

. Back in the drawing, turn off Osnap and Polar on the status bar.
Then, click a point near the upper-left corner of the border, just
inside it. This establishes the upper-left corner of the new table.
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6. Drag the cursor across the drawing and down until the screen dis-

plays a table that spans the open area between the border and column
line A and has six rows (see Figure 9.39), and then release the mouse
button. The new table appears; its title bar has a flashing cursor and a
light gray background, it has a dark gray background above and to
the left of the table, the columns are lettered, and the rows are num-
bered. Above the drawing, the Text Formatting toolbar floats.

FIGURE 9.39: The new table inserted in the drawing

. With Caps Lock on, enter DOOR SCHEDULE.. The cursor moves to

the upper-left cell on the table. This is the row for the column heads.

. With Caps Lock on, enter SYM., and press the Tab key. Moving across

the header row, enter (in caps) NAME, press the Tab key, enter H&W,
press the Tab key, enter TYPE, press the Tab key, enter MAT’L, press
the Tab key, and then enter COST . This completes the row of col-
umn heads (see the left of Figure 9.40).

. Partially fill in the data for the door schedule that’s shown in the

right of Figure 9.40 in the same manner. Pressing the Tab key instead
of I moves the activated cell left to right across each row and then
down to the next row. Pressing . moves the activated cell down each
column and then ends the command. Double-click a cell to activate
that cell and display the Text Formatting toolbar again.
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DOOCR SCHEDU

| SYM [NAME[H&W [TYPE MATL|COST)|

LE | (o DOOR SCHEDULE
SYM NAME H_:EW T;’PE MAT‘L COST

o
m
@ |
o

55
3,
<»
o

3
4 | Back | Fur |
5 | Balcony | 7xr |

FIGURE 9.40: The table
filled in (right)

with its title and column heads (left) and the table partially

10. You don’t have to enter everything from scratch; it’s easy to copy the
contents of one cell into other cells. Select the cell with the word

SWINGING in it,

and then highlight the text. Press Ctrl+C to copy

the highlighted text to the Windows Clipboard. Deselect the current
cell, and then select the three cells below it by clicking in cell D4,
and then, while holding down the Shift key, clicking cell D6. Press
Ctrl+V to paste the word SWINGING into each of the selected cells.

11. Complete the Type and Material columns, as shown in Figure 9.41.

O g [ e

FIGURE 9.41:

DOOR SCHEDULE

SYIVI INAME | H&W [TYPE MAT'L] COST
| _Front | 37 _|Swinging|Wood SC|
|Bedroom | 2'6"x7"_|Swinging |Wood HC|

|_Bath | 26"/ |Swinging|Wood HC|

| Back | "7 [Swinging |Wood

Balcony =7

SCI
Sliding | Glass &
| Glass |Aluminum]

The table with its text-based cells filled in
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Adding a Formula

Currently, all the data cells are configured to hold text information and not
numbers. You will now change the Cost column to read the information as num-
bers and then sum the values in the bottom cell with a formula:

1. Select all the cells below the Cost header in column F. Right-click,
and choose Data Format from the context menu that appears, as
shown in Figure 9.42.

N ALK G-E B -8

DOOR
SYM INAME| H&

1 | Front "%

2 |Bedroom| 2'6"
3 | Bath | 2%
4 | Back | 3%
5

Balcony 7'x

FIGURE 9.42: SelectData Format from the context menu

2. In the Table Cell Format dialog box that opens, choose Decimal Num-
ber for Data Type and Decimal for Format. In the Precision drop-
down list, choose 0.00.

3. Click the Additional Format button. Then, in the Additional Format
dialog box, enter $ in the Prefix text box, as shown in Figure 9.43.
Click the OK button in both dialog boxes.

4. In the Cost column, enter 105 for the front and back door, 85 for the
bedroom and bathroom doors, and 350 for the balcony door. Auto-
CAD automatically formats the numbers to two decimal places and
adds a dollar sign to each, as in Figure 9.44.
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FIGURE 9.43: Formatting the table cells

DOOR SCHEDULE

SYM NAME H&W TYPE MATL COST
ront u?‘r Sww-ngmg &r Ssi 05.00

2 d 67" inging H 85.00

3 EE;mE _E'E'i ' Ehm%ng Wﬁ -I%' $55.00

4 Back 3'x7__|Swinging|Wood SC| $105.00
5 Balcony | 7'x7' Siiding Glass & $350.00

FIGURE 9.44: The Cost column filled in

5. Right-click the empty cell at the bottom of the Cost column, and
choose Insert Field from the context menu to open the Field dialog
box. The cell must be waiting for input (gray with a flashing cursor)
and not selected (yellow border) to insert the field. Double-click the
cell if necessary to achieve this state.

6. In the field Names list box, select Formula. The right side of the dia-
log box changes to display the possible formula parameters.
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7. Click the Sum button. The dialog box disappears, and Select first
corner of table cell range: appears at the command prompt.
Click the top cell in the Cost column that corresponds to the front
door (F3), move the cursor down to the cell that corresponds to the
sliding door (F7), and click. The Field dialog box reappears with the
cell’s formula in the Formula text box (see Figure 9.45).

[T ] comed | wwe |

FIGURE 9.45: Adding the formula to the field

8. Set the Precision to 0.00 for the formula; then, in the Additional For-
mat dialog box, add the $ prefix.

4

Q "’ WA RNIN G Youwould expect that the formatting assigned to the
cell previously would carry through to the formula, but it doesn’t always. You
might need to reformat cells as required.

9. Click OK to close the Field dialog box, and then click OK to close the
Text Formatting toolbar. The sum of the door costs resides in the bot-
tom cell, as shown in Figure 9.46. The gray background is just a
visual cue that the cell contains a formula and will not print.



If You Would Like More Practice...

DOOR SCHEDULE
SYM INAME[H&W | TYPE|MATLICOST!

1 | _Front | 37" _|Swinging|Wood SCI $105.00 |
2 \Bedroom | 2'6"x7" _Swlnglng Wood HC| $85.00 |
3 | Bath | 5% T [Swingina[Wood HC| $85.00 |
4 | Back | 3IxT _Swm |ng ?Qq.%c $105.00 |
- ass
S Balcony | 7x7 Glass LAluminum, $350. 00
1 $730.00

FIGURE 9.46: The completed table with a formula to sum the cost

10. Save this drawing as Cabin09d. dwg.

This concludes the chapter on dynamic blocks and tables. In the next chapter,
you'll look at adding the elevations to the drawings.

This has been a quick tour of the features of attributes and the commands
used to set them up and modify the data they contain. In the process, you saw
several ways you can use them in an AutoCAD drawing. If you continue to work
with attributes, you’ll find them to be a powerful tool and a way to link informa-
tion in your AutoCAD drawing to other applications. You also explored the meth-
ods for creating dynamic blocks that change as required to match your drawing’s
needs. Finally, you created a table to display the door schedule information and
added a formula to calculate the total cost.

If You Would Like More Practice...

Blocks and attributes are commonly used in title blocks. For more practice
using attributes, you can try the following:

» Replace the title block text with attributes.
» Add attributes to the window blocks.

Try experimenting with the dynamic block functionality by creating window
blocks that can be dragged to the appropriate width without resorting to scaling
the blocks.

Add a window schedule to calculate the cost of the cabin’s windows.
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Are You Experienced?

Now you can...

¥ set up blocks with attributes

¥ control the visibility of the attributes
¥ calculate the area of an enclosed space
¥ create dynamic blocks

¥ define a table style

¥ create a table complete with a formula
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Transferring lines from one elevation to another

Moving and rotating elevations
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Orthographic projec-
tion is a method for
illustrating an object
in views set at right
angles to each
other—front, top,
side, back, and so on.
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ow that you have created all the building components that will be in the
floor plan, it’s a good time to draw the exterior elevations. Flevations are
horizontal views of the building, seen as if you were standing facing the
building instead of looking down at it, as you do in the floor plan. An ele-
vation view shows you how windows and doors fit into the walls and gives you an
idea of how the building will look from the outside. In most architectural design
projects, the drawings include at least four exterior elevations: front, back, and
one from each side.

I'll go over how to create the front elevation first. Then I'll discuss some of the
considerations necessary to complete the other elevations, and you’ll have an
opportunity to draw these on your own. Finally, you’ll look at how to set up inte-
rior elevations. They are similar to exterior elevations but are usually of individ-
ual walls on the inside of a building to show how objects, such as doors, windows,
cabinets, shelves, and finishes, will be placed on the walls.

In mechanical drawing, the item being drawn is often a machine part or a fix-
ture. The drafter uses orthographic projection to illustrate various views of the
object and calls them—instead of elevations and plans—front view, top view,
side view, and so on. An exercise later in this chapter will give you practice with
orthographic projection, but the procedure will be the same, whether you're
drawing buildings or mechanical objects.

Drawing the Front Elevation

You draw the front elevation using techniques similar to those used on a tradi-
tional drafting board. You’ll draw the front elevation view of the cabin directly
below the floor plan by dropping lines down from key points on the floor plan
and intersecting them with horizontal lines representing the heights of the cor-
responding components in the elevation. Figure 10.1 shows those heights.

2II
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FIGURE 10.1: Thefront elevation with heights of components
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Follow these steps:
1. Open Cabin09D.dwg.

2. Freeze the Grid, Fixtures, Table, and 0 layers. The Area layer should
already be frozen, but check it and freeze it too if it is still thawed.

3. Create a new layer called F-elev. Assign it color 42, and make it cur-
rent. Here’s a summary of the steps to do this:

a. Open the Layer Properties Manager, and then click New Layer.
b. Enter F-elev, and press ..
¢. Click the colored square for the F-elev layer. Enter 42.1.

d. Click the Set Current icon, or double-click the layer name, and
then click OK.

4. Offset the bottom horizontal roofline 24' down. The offset line will be
off the screen.

5. Perform a Zoom Extents. Then use Realtime Zoom to zoom out just
enough to bring the offset roofline up off the bottom edge of the
drawing area.

6. Erase this offset line. Your drawing should look like Figure 10.2.

o]
FLOOR PLAN

FIGURE 10.2: The floor plan with space below it for the front elevation
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Objects on layers
that are frozen are
invisible. To make
them visible again,
“thaw” their layers by
clicking the layers’
snowflake icons on
the Layer Control
drop-down list or the
Layer Properties
Manager.
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Feel free to activate
the Dyn button on the
status bar for this
chapter.

Chapter 10 » Generating Elevations

Setting Up Lines for the Heights

You need to establish a baseline to represent the ground. Then, you can offset
the other height lines from the baseline or from other height lines:

1. Check the status bar to make sure that Polar, Osnap, and Model are in
their on positions while the other buttons are off. The Endpoint
osnap should be running. Draw a horizontal ground line across the
bottom of the screen using the Line command. Make sure the line
extends on the left to a few feet beyond a point directly below the out-
side edge of the roof and on the right to a few feet beyond a point
directly below the right edge of the balcony (see Figure 10.3).

il ,.
FLOOR PLAN

FIGURE 10.3: The floor plan with the ground line

2. Offset the ground line 10" up to mark the height of the step. Then,
offset this new line 2" up to mark the top of the threshold.

3. Move back to the ground line, and offset it 4' up to mark the top of
the balcony wall and the bottom of the windows.

4. Offset the bottom line of the windows 3'-6" up to mark the top of the
door and windows.
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5. Offset the top line of the windows and door 1'-6" up to mark the soffit || | EG_—_—__

of the roof.
A soffit is the under-
6. Offset the soffit line 6" up to mark the lower edge of the roof’s top side of the roof over-
surface. hang that extends

from the outside
7. Offset this lower edge of the roof’s top surface 3' up to mark the roof’s edge of the roof back

ridge (see Figure 10.4). to the wall.
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FIGURE 10.4: The horizontal height lines for the elevation in place

8. Press ! to end the Offset command.

Each of these lines represents the height of one or more components of the
cabin. Now you’ll drop lines down from the points in the floor plan that coincide
with components that will be visible in the front elevation. The front elevation
will consist of the balcony, the front step, the front door and windows, the front
corners of the exterior walls, and parts of the roof.
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Using Grips to Copy Lines
In the following steps, you’ll use grips to copy the dropped lines:

1. Start a line from the lower-left corner of the walls of the building.
Select the Perpendicular osnap, and click the ground line. Press I to
end the Line command (see the top of Figure 10.5).

2. At the Command: prompt, select the line you just drew. Small squares
appear on the line’s midpoint and endpoints (see the middle of
Figure 10.5). These are grips.

FLOOR PLAN

FLOOR PLAN

Grips

FIGURE 10.5: Dropping a line from the floor plan to the elevation (top),
the dropped line with grips (middle), and the copied lines (next page)
Continues




Drawing the Front Elevation

FIGURE 10.5 (Continued)

. Click the grip on the upper endpoint. The grip changes color, and the
prompt changes to Specify stretch point or [Base point/
Copy/Undo/eXit] :. This is the Stretch command, which is activated
by grips. Any time you activate a grip, the Stretch command auto-
matically starts.

. Right-click, and choose Move from the shortcut menu. Right-click
again, and choose Copy from the shortcut menu. This selects the
Copy option. You’ll use the Move command with its Copy option to
copy the line you just selected.

. With the Endpoint osnap running, select the lower-right corner of
the building. The line is copied to this corner.

. Select the Quadrant osnap, or enter qua.! and click the right extrem-
ity of the outside wall line of the balcony. Another line is copied, this
time to the balcony. It doesn’t extend to the ground line because it
was directly copied and therefore is the same length as the other two
lines. You'll extend it later.

. Enter x to end the Move command. Press Esc to deselect the line.
Your drawing resembles the bottom of Figure 10.5.
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The Stretch com-
mand is a modifying
tool that you use to
lengthen or shorten
lines and other
objects. You’ll have
another chance to
use it in Chapter 11.

Each of the com-
mands that works
with grips has a Copy
option, which keeps
the original object as
is while you modify
the copy. You can
copy with grips in
several ways that
aren’t possible with
the regular Copy
command.



394

Chapter 10 » Generating Elevations

GETTING A GRIP ON GRIPS

In Chapter 7, you saw how to use grips to detect whether an object is a
block. Grips actually serve a larger function. The grips feature is a tool for
editing objects quickly, using one or more of the following five commands:
Stretch, Move, Rotate, Scale, and Mirror. These commands operate a little
differently when using grips than when using them regularly.

The commands can also perform a few more tasks with the help of grips. Each
command has a Copy option. So, for example, if you rotate an object with
grips, you can keep the original object unchanged while you make multiple
copies of the object in various angles of rotation.You can’t do this by using the
Rotate command in the regular way or by using the regular Copy command.

To use grips, follow these steps:

1. When no commands have been started, click an object that you want
to modify.

2. Click the grip that will be the base point for the command’s execution.

3. Right-click at this point, and choose any of the five commands from
the shortcut menu that opens on the drawing area. (You can also
cycle through the five commands by pressing the spacebar and
watching the Command prompt.)

4. When you see the command you need, execute the necessary option.
5. Enter x. when you’re finished.
6. Press Esc to deselect the object.

The key to being able to use grips efficiently is knowing which grip to select
to start the process.This requires a good understanding of the five com-
mands that work with grips.

This book doesn’t cover grips in depth, but it introduces you to the basics.
You’ll get a chance to use the Move command with grips in this chapter,
and you’ll use grips again when we get to Chapter 12.

Keep the following in mind when working with grips:

» Each of the five commands available for use with grips requires a
base point. For Mirror, the base point is the first point of the mirror
line. By default, the base point is the grip that you select to activate
the process, but you can change base points. After selecting a grip,
enter b, and pick a different point to serve as a base point; then,
continue the command.

» When you use the Copy option with the Move command, you’re
essentially using the regular Copy command.




Drawing the Front Elevation 395

Trimming Lines in the Elevation

The next task is to trim the appropriate lines in the elevation, but first you need
to extend the line dropped from the balcony down to the ground line:

1. Click the line dropped from the balcony. Grips appear on the line.
Click the bottom grip. Select the Perpendicular osnap, and then place
the cursor on the ground line. When the Perpendicular symbol
appears on the ground line, click. Then, press Esc to deselect the line.

2. Start the Trim command. Select the soffit line, the third line from the
top, for a cutting edge for the two building lines, and then press .
The two lines to be trimmed are the ones that were dropped from the
corners of the building. Pick them anywhere between the soffit line
and the floor plan. The lines are trimmed (see Figure 10.6).

FLOOR PLAN

FIGURE 10.6: The building corner lines after being trimmed to the soffit line

3. Press d twice to stop and restart the Trim command. You need to trim
a horizontal height line and a vertical dropped line for the balcony. To
select cutting edges, pick the line dropped from the balcony and the
horizontal height line that represents the top of the balcony wall and
the bottom of the windows (see the top of Figure 10.7). Press .

4. To trim the lines properly, click the line dropped from the balcony
anywhere above the balcony in the elevation. To trim the horizontal
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line representing the top of the balcony wall, pick this line anywhere
to the right of the line dropped from the balcony (see the middle of
Figure 10.7). The lines are trimmed (see the bottom of Figure 10.7).
Press I to end the Trim command.

FLOOR PLAN
Select these lines
as cutting edges.
= =
FLOOR PLAN

Pick these lines
here to trim.

FIGURE 10.7: Trimming the balcony lines: selecting cutting edges (top),
picking lines to be trimmed (middle), and the result (next page)
Continues
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FLOOR PLAN

FIGURE 10.7 (Continued)

This is the basic process for generating an elevation: Drop lines down from the
floor plan, and trim the lines that need to be trimmed. The trick is to learn to see
the picture you want somewhere in all the crossed lines and then to be able to
use the Trim command accurately to cut away the appropriate lines.

TIPS FOR USING THE TRIM AND EXTEND COMMANDS

Trim and Extend are sister commands. Here are a few tips on how they work:

Basic operation Both commands involve two steps: selecting cutting
edges (Trim) or boundary edges (Extend) and then selecting the lines to be
trimmed or extended. Select the cutting or boundary edges first, and then
press . Next, pick lines to trim or extend. Press I to end the commands.
You can use the Fence option or a selection window to select several lines to
trim or extend at one time.

Trimming and extending in the same command If you find that a cut-
ting edge for trimming can also serve as a boundary edge for extending,
hold down the Shift key, and click a line to extend it to the cutting edge.The
opposite is true for the Extend command.

Continues

397
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TiPS FOR USING THE TRIM AND EXTEND COMMANDS Continued

Correcting errors |t’s easy to make a mistake in selecting cutting or
boundary edges or in trimming and extending.You can correct a mistake in
two ways:

» If you select the wrong cutting or boundary edge, enter r, and
then rechoose the lines that were picked in error. They will unhigh-
light. If you need to keep selecting cutting or boundary edges, enter
a.l, and select new lines. When finished, press .1 to move to the
second part of the command.

» If you trim or extend a line incorrectly, enter u, or right-click and
choose Undo from the shortcut menu.This undoes the last trim. Click
Undo again if you need to untrim or unextend more lines. When you
have made all the corrections, continue trimming or extending.
Press .1 to end the command.

If the command ended and you click the Undo button, you will undo all
trimming or extending that was done in the preceding command.

Drawing the Roof in Elevation

To draw the roof in elevation, follow these steps:
| ﬁ' 1. Use the Line command to start a line from the right endpoint of the
a ridgeline of the roof. Then, click the Snap to None osnap button on
If the osnaps that you the Object Snap toolbar. Draw the line straight down past the soffit

:‘: ve running get i.n line (see the top of Figure 10.8). End the Line command.
e way of you trying

to pick a point near 2. Click this line to activate grips. Select the grip at its upper endpoint.

to but not on an
. . Press the spacebar once to access the Move command.
object, click the Snap

t°tN°“° osnaT:;;.or 3. Enter c! to start the copy mode, and then click the lower-right and
:.n er non... This lower-left corners of the roof and the left endpoint of the ridgeline.
urns off any running . . . .

osnaps for the next This copies the dropped line to these three locations (see the bottom
pick. After that pick, of Figure 10.8).

the running osnaps
are reactivated.

Y NOTE If you have difficulty picking the left end of the ridgeline, hold

the cursor on the lower-left hip line, just above the midpoint. That should pro-
duce an endpoint marker where you want it.
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FIGURE 10.8: Dropping a line from the roof (top) and copying this line
(bottom)

. Enter x.! to end the Move command, and then press Esc to deselect
the line.

. Start the Trim command, and select the two lines dropped from the
ridgeline. Press .

. In the elevation, pick the ridgeline to the left and right of these
dropped lines (see the top of Figure 10.9). The ridgeline is trimmed
back to its correct length (see the bottom of Figure 10.9). Press .
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FIGURE 10.9: Selecting the lines to trim (top) and the result (bottom)

7. Erase the two dropped lines that were just used as cutting edges.

8. Restart the Trim command. Select the two lines dropped from the
corners of the roof, the horizontal soffit line, and the line 6" above
the soffit line to be cutting edges—four lines in all. Press . (see the
top of Figure 10.10).
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9. To do the trim, click the dropped lines above and below the two hori-
zontal cutting edges; then, click the two selected horizontal lines to
the left and right of the dropped lines—eight picks in all. Press .
The roof edge is complete (see the bottom of Figure 10.10).
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FIGURE 10.10: Trimming the lines to form the roof edge (top) and the
result (bottom)
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10. Use the Line command to draw the two hip lines from the roof edge
to the ridgeline. Zoom in to do this if you need to do so; use Zoom
Previous when you're finished to view the completed front elevation
of the roof (see Figure 10.11).

FLOOR PLAN

FIGURE 10.11: The completed roof in elevation

Putting in the Door, the Step, and the Windows

To finish the front elevation, all you need to add is the front door, the windows,
the front step, the threshold, and a few finishing touches. You’ll do the door and
all the windows, except the round one, in a single cycle. You'll save the step and
threshold for later. Here is the procedure:

1. Use Zoom Window to zoom in to as close a view as possible that still dis-
plays as much of the drawing as you need. You’ll need to see the entire
elevation, the front wall of the floor plan, and the lower half of the bal-
cony, so make your zoom window large enough to enclose just those ele-
ments (see the top of Figure 10.12). I call this process strategic zooming.

2. Draw a line from the left end of the leftmost window in the front wall
of the floor plan to the ground line, using the Perpendicular osnap
for the second point. End the Line command.

3. Select the line to display its grips, and then click the upper grip on this
line at the Command: prompt to activate it. Follow the same process as
you did in steps 2 and 3 of the “Drawing the Roof in Elevation” section
to copy this line to the following:
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» Each endpoint of the jamb line of each window in the front wall,
except the 2' circular one just to the right of the front door

» Each edge of the front door opening
Watch your Endpoint osnap symbol carefully.

. Enter x.! to end the Move command. Press Esc to deselect the line
(see the bottom of Figure 10.12).
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FIGURE 10.12: The window for zooming in closer (top) and dropping a
line from a window and copying it to the edges of the windows and the front door
(bottom)
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Before you begin trimming all these lines, study the floor plan and
elevation for a minute, and try to visualize the two rectangular win-
dows and the door in the middle of all the crossing lines. You'll trim a
few at a time, working from the top down.

5. Start the Trim command. For cutting edges, select the horizontal line
representing the top of the windows and doors, and select the six
lines you just dropped from the floor plan. Press ..

6. To trim, pick the horizontal line at each segment between the win-
dows and the door and near the endpoints of the line (four places).
Then, pick each selected dropped line above the tops of the windows
and door (six places). This makes 10 places to pick. Press .. Fig-
ure 10.13 shows the results of the trim.

FLOOR PLAN

FIGURE 10.13: Trimming the top of the door and windows

Moving down, trim the lines that form the bottom of the windows.
7. Start the Trim command. Select the following as cutting edges:

» The horizontal line representing the bottom of the window and
the top of the balcony wall

» The four vertical lines forming the sides of the windows

» The vertical line representing the right edge of the front wall,
between the rightmost window and the balcony

Once you have the selection, press .
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% N O T E It will be helpful if you zoom in to a closer view of the front ele-
vation when you’re picking lines to trim. After step 8, use Zoom Previous.

8. To trim, pick the horizontal line at the following places:

» Between the windows (one pick)

» Between the right edge of the 6' window and the right edge of the
building (one pick)

» Where it extends to the left of the leftmost window (one pick)

Then, pick the vertical lines that extend below the bottoms of the
windows (four picks). This will be a total of seven picks. Press . Fig-
ure 10.14 shows the results of the trim.

FLOOR PLAN

FIGURE 10.14: Trimming the bottom of the windows

Now, you’ll draw the step and threshold and the bottom of the door:

1. Drop a line down from the left corner of the threshold to a point past
the ground line. Use grips to copy this line to the other corner of the
threshold and to the two corners of the step. End the grips (see the
top of Figure 10.15).

2. Zoom in to a close view of the step and threshold. Use the Trim com-
mand to trim away the lines so that the result looks like the bottom

405
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of Figure 10.15. You'll probably have to stop and restart the command
a couple of times in order to make all the trims you need. Figure 10.15
shows one way to do it, in summary form.

FLQOR |HLAN

FIGURE 10.15: Dropped and copied lines for the step and threshold (top)
and the finished step and threshold (bottom)

a. Create the step first. For cutting edges, select the two lower hori-
zontal lines and the two outer vertical lines. To trim, pick each of
these lines (except the ground line) in two places above and below
or to the left and right of the step (six picks).

b. Create the threshold. For cutting edges, select the four lines that
form the outside edges of the threshold. To trim, pick each of
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these lines (except the line that forms the top of the step) in two
places above and below or to the left and right of the threshold
(six picks).

c. Trim the left and right edges of the door up to the top of the
threshold (as in the bottom of Figure 10.15).

3. When you're finished, use Zoom Previous to see a view of the front
elevation and the bottom of the floor plan.

The results show a nearly complete front elevation. To finish it, you need to
put in the round window and complete the balcony. You’ll then add some final
touches. Take another look at Figure 10.1 (shown earlier), and note that the cen-
ter of the round window is 6' above the ground line. Follow these steps:

1. Offset the ground line 6' up.

2. Start the Line command; then, click the Snap to Insert button on the
Object Snap toolbar, or enter ins.. Click the 2' window in the floor plan
to start a line at the insertion point of this block reference. Draw the
line down through the newly offset line. Next, draw a circle, using the
intersection of these two lines as the center, and give it a 12" radius.

3. Start the Trim command, and select the circle as a cutting edge; press .

4. Pick the intersecting lines passing through the circle in four places
outside the circle. This finishes the round window (see Figure 10.16).

[

FLOOR PLAN

FIGURE 10.16: The completed round window
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This is a rare case in
which you are
assigning a linetype
to an object rather
than to a layer. (See
“Assigning a Color or
a Linetype to an
Object Instead of a
Layer” in Chapter 6.)
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10.

. Make a zoom window around only the front elevation.

Offset the vertical line representing the balcony’s right edge 6" to the
left. Then, offset the ground line up 10". These lines will serve to indi-
cate the balcony’s floor and inside wall.

Fillet these two lines at their intersection with a radius of zero. Then,
trim the balcony floor line back to the right wall line of the cabin.

Select these two new lines. Right-click and choose Properties from
the context menu to open the Properties palette.

Click Linetype. Then, open the Linetype list, and click Dashed. Close
the Properties palette, and press the Esc key. The lines are changed to
dashed lines to indicate that they are hidden in the elevation (see Fig-
ure 10.17).

Use Zoom Previous twice to a view of the completed front elevation
with the entire floor plan.

FIGURE 10.17: The completed balcony

Adding the Finishing Touches

You have gleaned all the information you can from the floor plan to help you
with the front elevation. You may, however, want to add some detail to enhance
the appearance of the elevation:

1.

Try zooming in and adding detail to the windows and door, and place
an extra step leading to the front step. Figure 10.18 shows an
example. Yours can be different.
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2. Use Zoom Previous to a full view of your drawing when you’re finished.

3. Save this drawing as Cabinl10a.dwg.

[ ] m:!‘ D

FIGURE 10.18: The front elevation with detail added

Generating the Other Elevations

The full set of drawings that contractors use to construct a building includes an
elevation for each side of the building. In traditional drafting, the elevations are
usually drawn on separate sheets. This requires transferring measurements from
one drawing to another by taping drawings next to each other, turning the floor
plan around to orient it to each elevation, and using several other cumbersome
techniques. You do about the same on the computer, but it’s much easier to
move the drawing around. You’ll be more accurate, and you can quickly borrow
parts from one elevation to use in another.

Making the Rear Elevation

Because the rear elevation shares components and sizes with the front elevation,
you can mirror the front elevation to the rear of the building and then make the
necessary changes:

1. Open Cabinl0a.dwg if it’s not already open. You need to change the
view to include space above the floor plan for the rear elevation.

2. Use Pan Realtime to move the view of the floor plan to the middle of
the screen. Then, use Zoom Realtime to zoom out the view enough to
include the front elevation.
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The user coordinate
system (UCS) defines
the positive X and Y
directions relative to
your drawing. A
drawing can have
several UCSs but can
use only one at a
time. The world coor-
dinate system (WCS)
is the default UCS for
all new drawings and
remains available in
all drawings.
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First point of mirror line

3. Start the Mirror command. Use a window to select the front eleva-
tion, and press .

4. For the mirror line, select the Midpoint osnap, and pick the left edge
line of the roof in the floor plan.

5. With polar tracking on, hold the crosshair cursor directly to the right
of the point you just picked (see the left of Figure 10.19), and pick
another point. At the Erase source objects?[Yes/No]<N>:
prompt, press I to accept the default of No. The front elevation is
mirrored to the rear of the cabin (see the right of Figure 10.19).

You can now make the necessary changes to the rear elevation so that
it correctly describes the rear of the cabin. But you might find it eas-
ier to work if the view is right side up.

b Fa’ o Dol

-

Second point of mirror line

- — e I—r—— s——r |
ol eenen |
| s i |
(\G ¢ N;ﬁ-‘ﬁ; i ( —a“._- “\‘:';A,, N
[ pEDftoon || LVING ROQM ) Qi Crthe: 4074 I - ;-_:r;.:::- LVING  RDOM )
~ J ' = Y.
J_:.__“;{/ o — "J_\:ll-:_‘{ -
FLOOR FLAN FLOOR PLAN

i 18 fer]

FIGURE 10.19: Specifying a mirror line (left) and the result (right)

6. Choose View > Display > UCS Icon > On to display the UCS icon.
(You turned it off in Chapter 9.) Take a look at the icon for a moment.
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10.

The two arrows in the icon show the positive X and Y directions of
the current UCS, the WCS, which is the default system for all Auto-
CAD drawings. You'll change the orientation of the icon to the draw-
ing and then change the orientation of the drawing to the screen.

If your UCS icon is in the lower-left corner of the screen, go to step 8.
Otherwise, choose View > Display > UCS Icon > Origin. This should
move the icon to the lower-left corner of the screen.

Enter ucs z.1 180.1. This rotates the icon 180° around the z-axis to
an upside-down position. The square box disappears, meaning that
you’re no longer using the default WCS.

X

T

Choose View > 3D Views > Plan View > Current UCS. The entire
drawing is rotated 180°, and the mirrored front elevation, which will
eventually be the back elevation, is now right side up. Note that the
UCS icon is now oriented the way it used to be, but the square in the
icon is still missing. This signals that the current UCS is no longer
the WCS.

Use Zoom Realtime to zoom out enough to bring the outermost lines
of the drawing slightly in from the edge of the drawing area. Don’t
exit Realtime Zoom yet. Right-click, and choose Zoom Window from
the shortcut menu.

Move the cursor above and to the left of the floor plan; then, click and
hold down the mouse button. Drag open a window that encloses the
floor plan and mirrored elevation. Release the mouse button. Press
Esc to end Realtime Zoom (see Figure 10.20). Now you can work on
the rear elevation.

When a check mark
is next to Origin in
the menu, the UCS
icon sits at the origin
(or the 0,0 point) of
the drawing. When
Origin is unchecked,
the icon sits in the
lower-left corner of
the screen.

You used the UCS
command to reorient
the UCS icon relative
to the drawing. You
then used the Current
option of the Plan
command to reorient
the drawing on the
screen so that the
positive X and Y
directions of the cur-
rent UCS are directed
to the right and
upward, respectively.
This process is a
little bit like turning
your monitor upside
down to get the cor-
rect orientation, but
it’s easier.

When you access
Zoom Window from
the Zoom Realtime
shortcut menu, it
behaves differently
from the regular
Zoom Window com-
mand. It requires a
click-and-drag
technique.
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FIGURE 10.20: The cabin drawing rotated 180° and zoomed in

Revising the Rear Elevation

A brief inspection will tell you that the roof, balcony, and building wall lines
don’t need any changes. The windows and door need revisions, as do the step and
threshold:

» The round window needs to be deleted.

» The two remaining windows need resizing and repositioning.
» The door, threshold, and step need repositioning.

» The step needs resizing.

You can accomplish these tasks quickly by using commands with which you’re
now familiar:

1. Erase the round window.

2. Erase the vertical lines from the remaining windows (see the top of
Figure 10.21).
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3. Drop lines down from the jambs of the two windows in the back wall
of the floor plan, past the bottoms of the windows in elevation (see
the middle of Figure 10.21).
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FIGURE 10.21: Erased lines (top), dropped lines (middle), and the
revised rear elevation (next page)
Continues
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You can save any
UCS in this way. The
WCS is a permanent
part of all drawings,
so you never need to
save it.
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FIGURE 10.21 (Continued)

. Extend the horizontal window lines that need to meet the dropped

lines, and trim all lines that need to be trimmed. (You can use the Fil-
let command here instead of the Trim and Extend commands, but
pick lines carefully.) Add any detail that you added to the Front eleva-
tion earlier in this chapter.

. Use a similar strategy to relocate and resize the step. You can move

the door and threshold into position by using any of several proce-
dures, including dropping a guideline or using the Temporary Track-
ing Point osnap—or for LT users, using the Tracking tool—with
polar tracking. Use Zoom Window and Zoom Previous as needed. The
finished rear elevation looks like the bottom of Figure 10.21.

. You need to save the UCS you used to work on this elevation so that

you can quickly return to it in the future, from the WCS or from any
other UCS you might be in. Enter ucsd s. For the UCS name, enter
rear_elev.!. This will allow you to recall it if you need to work on this
elevation again.
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7. You can also save the view to be able to quickly recall it. Choose
View > Named Views to open the View Manager dialog box. You can
also start the View command by typing v..

8. Click New to open the New View dialog box.

9. In the View Name text box, enter rear_elev. Click the Current Display
radio button, and click OK. Back in the View dialog box, rear_elev
appears in the list of views (see Figure 10.22). Click OK again. Now
you can restore the drawing to its original orientation with the front
elevation below the floor plan and right side up. Click OK to close
both dialog boxes.

1 =1

You can name and
save any view of your
drawing and then
restore it later.

FIGURE 10.22: Saving aview in the View Manager and New View dialog boxes

10. Enter ucs to restore the WCS as the current coordinate system.

11. Choose View > 3D Views > Plan View > Current UCS. This zooms to
Extents view and displays a plan view of the drawing with the X and Y
positive directions in their default orientation. You can also enter
plan . to restore the plan view of the WCS.

You created a new UCS as a tool to flip the drawing upside down without
changing its orientation with respect to the WCS. Now, you'll use it again to cre-
ate the left and right elevations.
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Making the Left and Right Elevations

You can generate the left and right elevations using techniques similar to those
you have been using for the front and back elevations. You need to be able to
transfer the heights of building components from the front elevation to one of
the side elevations. To do this, you’ll make a copy of the front elevation, rotate it
90°, and then line it up so you can transfer the heights to the right elevation. It’s

quite easy:

1.

Use Zoom Realtime to zoom out slightly; then, zoom in to a view of
the floor plan and front elevation. Pan the drawing so that the floor
plan and front elevation are on the left part of the drawing area. You
need to transfer the height data from the front elevation to the right
elevation. To ensure that the right elevation is the same distance
from the floor plan as the front elevation, you’ll use a 45° line that
extends down and to the right from the rightmost and lowermost
lines in the floor plan.

Turn on polar tracking, and be sure the Increment Angle is set to 45°.
Also, make sure that the Otrack button on the status bar is toggled
on. Then, set the Quadrant and Endpoint osnaps to running, and be
sure the Midpoint osnap isn’t running.

Start the Line command. Move the crosshair cursor to the right edge
of the outside arc of the balcony in the floor plan. Hold it there for a
moment. A cross appears at the Quadrant point. Don’t click yet.

Move the crosshair cursor to the lower-right corner of the step in the
floor plan, and hold it there until a cross appears at that point. Don’t
click yet.

Move the crosshair cursor to a point directly to the right of the cor-
ner of the step and directly under the right quadrant point of the bal-
cony (see the top of Figure 10.23). Vertical and horizontal tracking
lines appear and intersect where the crosshair cursor is positioned,
and a small x appears at the intersection. A tracking tooltip also
appears.

Click to start a line at this point.

7. Move the crosshair cursor down, away from this point and to the

right at a negative 45° angle (or a positive 315° angle). When the 45°
polar tracking path appears, enter 40'. Press I again. This com-
pletes the diagonal reference line (see the bottom of Figure 10.23).
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FIGURE 10.23: Starting a diagonal reference line with tracking points
(top) and the completed diagonal line (bottom)

8. Turn off Quadrant as a running osnap.

9. Start the Copy command, and select the entire front elevation and

nothing else. Then, press ...
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10. For the base point, select the left endpoint of the ground line.

11. For the second point, pick the Intersection osnap, and place the cur-
sor on the diagonal line. When the x symbol with three dots appears,
click. Then, move the cursor to any point on the ground line of the
front elevation. An x appears on the diagonal line where the ground
line would intersect it if it were longer (see the top of Figure 10.24).

12. When the x appears, click to locate the copy. Press Esc to end the
Copy command. Zoom out to include the copy; then, use Zoom Win-
dow to include the floor plan and front elevations (see the bottom of
Figure 10.24). Press Esc to terminate the Copy command.
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FIGURE 10.24: Making a copy of the front elevation (top) and adjusting
the view (bottom)
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13. Start the Rotate command, and select this copy of the front elevation;
then, press .. Pick the Intersection osnap, and click the intersection
of the diagonal line with the ground line. For the angle of rotation,
enter 90 (see the top of Figure 10.25).
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FIGURE 10.25: Rotating the copy of the front elevation (top) and the moved copy with
the view adjusted (bottom)
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You won’t be able to
get the height line
for the sliding-glass
doorframe from the
front elevation. It’s 2"
below the top win-
dow line.
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14.

15.

Start the Move command, and when prompted to select objects, enter
p-l. The rotated front elevation is selected. For the base point, click a
point in a blank space to the right of the upper endpoint of the ground
line of the rotated elevation. For the second point, move the cursor
down using polar tracking until the top of the ground line is lower
than the bottom line of the front step in the plan view. Then, click.

Zoom out and use Zoom Window to adjust the view (see the bottom
of Figure 10.25).

If you're working on a smaller monitor than I am, you might have to do some
extra zooming in and out that isn’t mentioned in these steps.
The rest of the process for creating the right elevation is straightforward and

6.

uses routines you have just learned. Here’s a summary of the steps:

1.

Set up a new UCS for the right elevation. (Enter ucs z.1 90.1.) Use
the Plan command to rotate the drawing to the current UCS.

Drop lines from the floor plan across the height lines, which you’ll
produce from the copied elevation.

. Trim these lines as required, and add any necessary lines.

Erase the copy of the front elevation and the diagonal transfer line.

Use grips to adjust the length and placement of the ground line.
(Click one of the grips on the endpoint, move the cursor left or right,
and click again.)

Name and save the UCS and view.

,’, T I P When creating elevations, you might accidentally draw a line over
an existing line. To catch this error, start the Erase command, and use a cross-
ing window to select the suspect line. In the command window, the number of
objects selected appears. If more than one line has been selected, cancel,
restart the Erase command, and pick the line again. This time, only the extra
line is selected, and you can erase it. If more than two lines are on top of each
other, repeat the process.

You can create the left elevation from a mirrored image of the right elevation.
Here are the steps:

1.
2.

Mirror the right elevation to the opposite side.

Set up a UCS for the left elevation (ucs z -90.1). Use the Plan com-
mand to rotate the drawing to the current UCS.
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3.
4.

Revise the elevation to match the left side of the cabin.

Name and save the UCS and view.

When you have completed all the elevations, follow these steps:

8.

1. Return to the WCS.

2. Display the Plan view.

3.

4. Copy and rotate the FLOOR PLAN label under each of the plans, and

Erase any remaining construction lines and the rotated front elevation.

edit their content appropriately.

Zoom out slightly for a full view of all elevations. The drawing looks
like Figure 10.26.
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FIGURE 10.26: The finished elevations

Create three more layers named B-elev, L-elev, and R-elev, all using
color 42.

Change the layer for each elevation’s line work and label to the asso-
ciated layer that you just made.

Save the drawing as Cabin10b. dwg.

Once an elevation is drawn, you can rotate it to the same orientation as the
front elevation and move it to another area of the drawing.
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Considering Drawing Scale Issues

This last view raises several questions: How will these drawings best fit on a
page? How many pages will it take to illustrate these drawings? What size sheet
should you use? At what scale will the drawing be printed? In traditional hand
drafting, you wouldn’t be able to draw the first line without answers to some of
these questions. You have completed a great deal of the drawing on the com-
puter without having to make decisions about scale and sheet size because, in
AutoCAD, you draw in real-world scale or full-scale. This means that when you
tell AutoCAD to draw a 10' line, it draws it 10' long. If you inquire how long the
line is, AutoCAD will tell you that it’s 10' long. Your current view of the line
might be to a certain scale, but that changes every time you zoom in or out. The
line is stored in the computer as 10' long.

You need to make decisions about scale when you're choosing the sheet size,
putting text and dimensions on the drawing, or using hatch patterns and noncon-
tinuous linetypes. (Chapter 11 covers hatch patterns.) Because you have a dashed
linetype in the drawing, you had to make a choice about scale in Chapter 6, when
you assigned a linetype scale factor of 24 to the drawing. You chose that number
because when the drawing consisted of only the floor plan and the view was
zoomed as large as possible while still having all objects visible, the scale of the
drawing was about 2" = 1'-0". That scale has a true ratio of 1:24, or a scale factor
of 24. You'll get further into scale factors and true ratios of scales in the next
chapter.

If you look at your Cabin10b drawing with all elevations visible on the screen,
the dashes in the dashed lines look like they might be too small, so you might
need to increase the linetype scale factor. If you were to thaw the title block’s
layer now, you would see that your drawings won’t all fit. Don’t worry about that
now. Beginning with the next chapter, and right on through the end of this
book, you’ll need to make decisions about scale each step of the way.

Drawing Interior Elevations

You construct interior elevations using the techniques you learned for con-
structing exterior elevations. You drop lines from a floor plan through offset
height lines and then trim them away. Interior elevations usually include fix-
tures, built-in cabinets, and built-in shelves, and they show finishes. Each eleva-
tion consists of one wall and can include a side view of items on an adjacent wall
if the item extends into the corner. Not all walls appear in an elevation—usually
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only those that require special treatment or illustrate special building compo-
nents. You might use one elevation to show a wall that has a window and to
describe how the window is treated or finished and then assume that all other
windows in the building will be treated in the same way unless noted otherwise.
Figure 10.27 shows a few examples of interior wall elevations. Try to identify
which walls of the cabin each one represents.

| BT
L ] ]

FIGURE 10.27: Samples of interior elevations of the cabin

In the next chapter, you'll learn how to use hatch patterns and fills to enhance
floor plans and elevations.

If You Would Like More Practice...

Here are three exercises for practicing the techniques you learned in this chap-
ter. The last one will give you practice in basic orthogonal projection.

Exterior elevations Open Cabin10b.dwg, and move the right, left, and rear
elevations around so they fit in a line.

Interior elevations For some practice with interior elevations, try drawing
one or two elevations, using Figure 10.27 (shown earlier) as a guide. You can
measure the heights and sizes of various fixtures in your own home or office as
a guide. Save what you draw as Cabin10c. dwg.

Orthogonal projection Draw the three views of the block shown in Fig-
ure 10.28 following the procedures you used for the cabin elevations, except
that, in this case, use the procedure that mechanical drafters employ; that is,
draw the front view first, and then develop the top and right side views from
the front view.
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FIGURE 10.28: Front, top, and side views of a block

Are You Experienced?

Now you can...

¥ draw an exterior elevation from a floor plan

¥ use grips to copy objects

¥ add detail to an elevation

¥ set up, name, and save a UCS and a new view

¥ transfer height lines from one elevation to another

¥ copy, move, and rotate elevations



Working with Hatches
and Gradients

Selecting a predefined hatch pattern and applying it to a drawing
Setting up and applying user-defined hatch patterns

Modifying the scale and shape of a hatch pattern

Specifying the origin of a hatch pattern

Filling an enclosed area with a solid color

Filling up an enclosed area with a gradient

Setting up and using palettes and palette tools
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atches can be abstract patterns of lines, they can be solid fills, or they can
resemble the surfaces of various building materials. Gradients are visual
features that shift from one solid color to another over a specified distance.
To give the appearance of texture to a drawing, an AutoCAD user will hatch
in areas or fill them in with a solid color or gradient. Solid fills in a drawing can
give a shaded effect when printed using screening, plotting an object using less
than 100 percent ink density, which results in a look quite different from the solid
appearance in the AutoCAD drawing on the screen. Chapter 15 covers screening.

In an architectural floor plan, the inside of full-height walls are often hatched
or filled to distinguish them from low walls. Wood or tile floors can be hatched to
a parquet or tile pattern. In a site plan, hatches distinguish between areas with
different ground covers, such as grass, gravel, or concrete. When you’re working
with elevations, you can hatch almost any surface to show shading and shadows,
and realistic hatch patterns can illustrate the surfaces of concrete, stucco, or
shingles. Hatches and fills are widely used in mechanical, landscaping, civil,
structural, and architectural details as a tool to aid in clear communication. Be
sure that your hatch patterns add to the readability of your drawings and do not
hinder it by making the drawings appear cluttered.

To learn how to hatch and fill areas, you’ll start with some of the visible sur-
faces in the front elevation of the cabin. You’ll then move to the floor plan and
then hatch the floors and put hatch patterns and fills in the walls and a gradient
on the balcony. You’ll use the Hatch and Gradient dialog box for all hatches and
gradients. It’s a tool with many options that you can use to create a sense of
depth or texture to your drawings.

A key part of a hatch pattern is the boundary of the pattern. You define the
area being hatched through a procedure called ray casting in which AutoCAD
searches the drawing for lines or objects to serve as the hatch boundary.

Hatching the Front Elevation

Hatches and fills should be on their own layers so they can be turned off or
frozen without also making other objects invisible. You'll begin the exercise by
creating new layers for the hatches and assigning colors to them:

1. Open the Cabin10b.dwg drawing. It should contain the floor plan,
elevations, and the door schedule. Freeze the layers for the right, left,
and back elevations and, if necessary, the table, title block, and grid.

,?, T I P To see the best visual effect from putting hatch patterns on the front
elevation, change the background color for the drawing area to white. Choose
Tools > Options to open the Options dialog box, and then click the Display
tab. Click the Colors button, and make the change.
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2. Set up three new layers as follows:

Layer Name Color
Hatch-elev-brown 42
Hatch-elev-gray Gray (8)
Hatch-elev-black Black (White) (7)

3. Make the Hatch-elev-gray layer current. Now any new objects you
create will be assigned to this layer.

|ﬁ| 4. Click the Hatch icon on the Draw toolbar to open the Hatch And Gradi-  IZTIINNGND

ent dialog box (see Figure 11.1). Be sure the expansion arrow in the
lower-right corner is pointing to the left. If it isn’t, click it to expand the
. . . .. the Hatch command
dialog box to its full size. You'll use this dialog box to choose a pattern, el
set up the pattern’s properties, and determine the method for specifying Draw > Hatch or
the boundary of the area to be hatched. The Hatch tab should be active. by typing h...
If it’s not, click the tab. Predefined and ANSI31 should appear in the
Type and Pattern drop-down lists, respectively. If not, open the lists, and
select those options.

You can also start

[Poduivad |
(o |

FIGURE 11.1: The Hatch And Gradient dialog box
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N

5. Move to the right of the Pattern drop-down list, and click the Browse

button to open the Hatch Pattern Palette dialog box (see Figure 11.2).
This palette is where you select the actual hatch pattern that you'll use.
Of the four tabs, ANSI is active, and the ANSI31 pattern is highlighted.

Il ot ch Pattenn Pabette ﬂll

A1 |50 | Otws Prodeined] Custom |

B Z U7

[ -

FIGURE 11.2: The Hatch Pattern Palette dialog box

. Click the Other Predefined tab. Find the AR-RROOF pattern, click it,

and then click OK. Back in the Hatch And Gradient dialog box, note
that AR-RROOF has replaced ANSI31 in the Pattern drop-down list. A
new pattern appears in the Swatch preview box, which is below the
Pattern list (see Figure 11.3).

You can change the Scale and Angle settings in their drop-down lists,
which are below the Swatch preview box. In the Angle drop-down list,
the preset angle of 0.00 is fine, but you need to adjust the Scale setting.

. The Scale drop-down list contains preset scale factors that range

from 0.2500 to 2.0000. To set the scale to 6, you have to enter it man-
ually. In the Scale drop-down list, delete 1.0000, and enter 6, but do
not press .J; just proceed to step 8, and continue the procedure. (That
is, create the hatch, and then press .J. The next time you open the
dialog box in the current drawing, you'll see that 6 has been added to
the drop-down list and is displayed as 6.0000.)

. In the Options section in the middle of the dialog box, check the

Associative option. Associative hatches automatically update the areas
they cover whenever their boundaries change. If you delete any com-
ponent of the boundary, however, the hatch becomes nonassociative.
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10.

FIGURE 11.3: The Hatch And Gradient dialog box with the AR-RROOF pat-
tern chosen

Move to the upper middle of the dialog box, and click the Add: Pick
Points button. This returns you to the drawing.

In the elevation view, click the middle of the roof area. The lines that
form the boundary of the roof area become dashed, displaying an out-
line of the area to be hatched (see Figure 11.4).

L

Y 8 [P
I . FLOC:PLAN

FIGURE 11.4: Theroof’s boundary is selected.
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11. Right-click, and choose Preview from the shortcut menu. In the preview
drawing, look at how the hatch will appear. This hatch looks fine for now.

12. Press ! or right-click to accept this hatch. The hatch is now placed in
the roof area (see Figure 11.5).

[

FLOOR PLAN

FIGURE 11.5: Thefinished hatch pattern in the roof area

13. Zoom in to a view of just the front elevation. Notice how the appear-
ance of the hatch pattern changes as the roof gets larger on the screen.

Looking at Hatch Patterns
Let’s take a short tour through the available patterns:
1. Start the Hatch command.

2. In the Hatch And Gradient dialog box, be sure that the Hatch tab is
active. Then, click the Browse button next to the Pattern drop-down
list to open the Hatch Pattern Palette dialog box.

3. Make the Other Predefined tab active if it isn’t already. Look at the
display of hatch patterns. Eleven pattern names begin with AR-,
including the one just used. These patterns have been designed to
look like architectural and building materials, which is why you see
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the AR prefix. In addition to the roof pattern you just used, you'll see
several masonry wall patterns, a couple of floor patterns, and one pat-
tern each for concrete, wood shakes, and sand.

. Scroll down the display, and observe the other non-AR patterns.
They’re geometrical patterns, some of which use common conven-
tions to represent various materials.

. Click the ANSI tab, and look at a few of the ANSI patterns. These are
abstract line patterns developed by the American National Standards
Institute and are widely used by public and private design offices in
the United States.

. Click the ISO tab. These are also abstract line patterns developed by
another organization, the International Organization for Standard-
ization. The Custom tab is empty unless custom hatch patterns have
been loaded into your copy of AutoCAD.

7. Click Cancel in the Hatch Pattern Palette dialog box. Click Cancel
again to close the Hatch And Gradient dialog box.

As you work with hatch patterns, you'll need to adjust the scale factor for each
pattern so the patterns will look right when the drawing is printed. The AR pat-
terns are drawn to be used with the scale factor set approximately to the default of
one to one (displayed as 1.0000) and should need only minor adjustment. How-
ever, even though the treatment you just chose for the roof is an AR pattern, it is
something of an anomaly. Instead of using it as is, you had to change its scale fac-
tor to 6.0000 to make it look right in the drawing.

,?’ T I P When you're using one of the AR patterns, leave the scale factor at

1.0000 until you preview the hatch; then you can make changes. This rule
also applies to the 14 ISO patterns displayed on the ISO tab of the Hatch Pat-
tern Palette dialog box.

For the rest of the non-AR patterns, you’ll need to assign a scale factor that
imitates the true ratio of the scale at which you expect to print the drawing.
Table 11.1 gives the true ratios of some of the standard scales used in architec-
ture and construction.

431
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TABLE 11.1: Standard Scales and Their Corresponding Ratios

Scale True Scale Factor
1"=1-0" 12

%" =1'-0" 24

%" =1'-0" 48

" =1'-0" 96

Yie" = 1'-0" 192

The scale is traditionally written by mixing inches with feet in the expression,
which causes some confusion. For example, the third scale in the table, com-
monly called quarter-inch scale, shows that a quarter inch equals one foot. A
true ratio of this scale must express the relationship using the same units, as in
¥i" = 1'-0". Simplifying this expression to have no fractions, you can translate it
to, say, 1" = 48". This is how you arrive at the true scale factor of 48, or the true
ratio of 1:48.

As you continue through this chapter, take special note of the various scale
factors used for different hatch patterns.

Hatching the Rest of the Front Elevation

You'll apply hatches to the foundation, front door, and front wall. You’ll then
work with some special effects.

Using a Concrete Hatch on the Foundation

For the foundation hatch, keep the Hatch-elev-gray layer current. Follow
these steps:

1. To represent the top of the foundation, draw lines from the upper-left
and upper-right corners of the step to the edges of the building (see
the top of Figure 11.6). Activate osnaps as needed.

2. Start the Hatch command. Then, click the Browse button next to the
Pattern drop-down list in the Hatch And Gradient dialog box.

3. Activate the Other Predefined tab. Find and select the AR-CONC pat-
tern, and click OK.

4. Open the Scale drop-down list, and select 1.0000.
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5. Click Add: Pick Points. Then, in the drawing, click once in each rec-
tangle representing the foundation. The borders of these areas dash.

6. Right-click, and choose Preview. Then, right-click again to accept the
hatch. The concrete hatch pattern is applied to the foundation sur-
faces (see the bottom of Figure 11.6).

i, e — —
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FIGURE 11.6: The front elevation with foundation lines drawn (top) and
the resulting hatches in place (bottom)

Hatching the Front Door and Wall

For the front door, you'll use a standard hatch pattern, ANSI31. This is the
default pattern when you first use the Hatch command, but now the default pat-
tern is the last one used. Here are the steps:

1. Start the Hatch command, and click the Browse button.
2. Activate the ANSI tab. Select ANSI31, and click OK.

3. In the Scale text box, highlight 1.0000, and enter 18. Then, click Add:
Pick Points.

4. Click the middle of the door. The edges of the door and door still
become dashed.

5. Right-click, and choose Preview. If you stopped with a simple rectan-
gular door, right-click again. The door is hatched (see Figure 11.7). If
not, then go on to step 6.
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FIGURE 11.7: Hatching the simple door

If you created a more complex door, notice how the inner, closed
areas are also dashed. AutoCAD refers to these nested, closed areas
as islands, and you must instruct the program how to hatch these
areas. For example, should the hatch pattern stop at the first island
it encounters and discontinue filling in the areas altogether? Should it
ignore any islands and fill the boundary completely? Should it stop
at the perimeter of the first island, skip the area between that island
and the perimeter of the next, and then restart the hatch pattern
inside the next nested boundary? The third option is the default solu-
tion; unless you direct otherwise, AutoCAD will alternate hatching in
every other closed island area.

6. Click the spacebar to return to the Hatch And Gradient dialog box. In
the Islands area, click the Outer radio button or graphic. This
instructs AutoCAD to stop the hatch at the first island and disregard
any nested islands.

I Miand desecsion
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7. Click the Preview button at the lower-left corner of the dialog box,
and then right-click to accept the hatch. The hatch stops at the first
island, as shown in Figure 11.8.

FIGURE 11.8: Hatching the complex door

8. Change the current layer to Hatch-elev-brown.

9. Start the Hatch command, and go through the same process to apply
a hatch to the wall. This time, you’ll use the AR-RSHKE pattern,
which looks like wood shingles (often called shakes). Here is a sum-
mary of the steps:

a. Click the Browse button.

b. Activate the Other Predefined tab, select the AR-RSHKE pattern,
and click OK.

c. Set Scale to 1, and click Add: Pick Points.

d. Pick any place on the front wall that’s not inside a window or a
window frame.

e. Right-click, choose Preview, and then right-click again.

The wall is hatched (see Figure 11.9).

FIGURE 11.9: The hatching of the front wall is complete.
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,” T 1 P Using the Preview option is not required each time you create a
hatch, but it’s a useful tool. It can prevent you from having to erase or undo
and then re-create a hatch.

Using a Solid Fill Hatch

The windows will be hatched with a solid fill. You apply this hatch in the same
way as the other hatches you’ve been using, except that you don’t have a choice
of scale or angle:

1. Make Hatch-elev-black the current layer.

2. Start the Hatch command, and then click the Swatch sample box.
This is another method of opening the Hatch Pattern Palette dialog
box. Make sure the Other Predefined tab is active, and select the first
pattern, SOLID. Click OK. Back in the Hatch And Gradient dialog
box, note that the text boxes for Scale and Angle aren’t available.
These don’t apply to solid fills.

3. Click Add: Pick Points. In the drawing, select a point in the middle of
each of the glass panes. You’ll have to click the round window four
times because of the mullions (the separators between the panes).

4. Right-click, choose Preview, and then right-click again. The windows
have a solid black (or white) fill (see Figure 11.10).

FIGURE 11.10: The windows with a solid fill hatch

,” T 1 P Depending on the quality and resolution of your monitor, solid fills
can appear to flow over thin, nonhatched areas. This is only an illusion; the
hatch actually stops at the border, as you can see if you zoom into an area in
question.
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Adding Special Effects

To finish the front elevation, you need to show shading and work a little with a
curved surface.

Implying Shading with a Gradient

When shaded surfaces are illustrated on an exterior elevation, they give a
three-dimensional quality to the surface. You’ll put some additional hatching
at the top portion of the wall to illustrate the shading caused by the roof
overhang.

You need to hatch the top 2'-6" of the wall with a gradient. To determine the
boundary line of the hatch, you'll turn off the layer that has the shake pattern.
You’'ll then create a guideline to serve as the lower boundary of the hatch:

1. Make a new layer named Hatch-hidden, and make it current. Then,
turn off the Hatch-elev-brown layer.

2. Use the Rectangle command and the Endpoint osnap to start a rec-
tangle at the top of the left wall, just beneath the soffit.

3. At the Specify other corner pointor [Area/Dimensions/
Rotation]: prompt, enter @25',-2'6.1 to make a rectangle that
extends the width of the cabin and down 2'-6" from the soffit. In
Figure 11.11, the rectangle is in bold for clarity.

s g s ey R e e L 1

FIGURE 11.11: Creating the boundary for the forthcoming gradient

4. Make the Hatch-elev-black layer current, and then start the Hatch
command. In the Hatch And Gradient dialog box, click the Gradient
tab. This is similar in layout to the Hatch tab (see Figure 11.12).
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FIGURE 11.12: The Gradient tab of the Hatch And Gradient dialog box

5. In the Color area, make sure One Color is selected, and then click the
Browse button next to the color swatch to open the Select Color dia-
log box. Unlike hatches, gradients do not get their color from the layer
they are on; you must explicitly select the color. Select color 250 in
the bottom row of swatches (see Figure 11.13), and then click OK.

FIGURE 11.13: Selecting the gradient color
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6. Click the middle sample pattern in the column on the right. This
causes the gradient to shift from opaque to clear, in a linear fashion,
from top to bottom.

ELIN
*
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7. Click the Add: Pick Points button, and then click a point just below
the soffit. Preview the hatch, and then accept it. You hatch should
look like Figure 11.14.

| ERC s I W A TR P B YEE |

FIGURE 11.14: The gradient shaded effect

8. Freeze the Hatch-hidden layer, and thaw the Hatch-elev-brown layer.
The rectangle disappears and the shakes return, but the gradient
hides a portion of them. You need to move the shading behind the
hatch pattern.

9. Select the gradient. At the command prompt, enter draworder b.
The gradient moves behind the shakes.
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Start the Hatch command, and go through the same process to apply
a hatch to the balcony wall. Here is a summary of the steps:

a. Access the Gradient tab.

b. Select the upper-left gradient sample, the pattern that gets lighter
as it flows to the right. This is the opposite of the pattern you want,
but it’s the closest available.

ELIN
1l
L™~

¢. Set the Angle to 180, and uncheck and then recheck the Centered
option. This is required to force AutoCAD to reevaluate the Angle
value. The gradient pattern reverses direction.

d. Click Add: Pick Points, and then click twice in the balcony, once
in the large white area and again between the hidden lines and the
solid lines. All the balcony lines should appear dashed.

e. Preview, and then accept the hatch. Your elevation should look
like Figure 11.15.

FIGURE 11.15: The gradient applied to the balcony area




Hatching the Front Elevation

Modifying a Hatch Pattern

You won'’t know for sure whether the hatch patterns will look right until you
print the drawing, but you can at least see how they look together now that
you've finished hatching the elevation:

1. Use Pan Realtime to display both the floor plan and the elevation on
the screen (see the left of Figure 11.16). The roof hatch could be a
little denser. You can use the Modify Hatch command to change the
hatch scale.

2. Double-click the roof’s hatch pattern or select it, right-click, and
choose Hatch Edit from the context menu.

3. In the Hatch Edit dialog box, change the scale from 6.000 to 4.
4. Click OK. The roof hatch pattern is denser now (see the right of Fig-

ure 11.16).
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FIGURE 11.16: Fullview of the drawing with the hatching completed for the front ele-
vation (left) and the same view with the roof hatch modified (right)

5. Save this drawing as Cabinlla.dwg.

You can use the Hatch Edit command to change the pattern, scale, or angle of
an existing hatch.
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You can modify sev-
eral kinds of objects
by double-clicking
them. Doing so acti-
vates a dialog box in
which you can edit
the objects instead
of the Properties
palette. I'll point out
this feature along
the way.
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Using Hatches in the Floor Plan

In the floor plan, you can use hatches to fill in the walls or to indicate various
kinds of floor surfaces. You’'ll start with the floors.

Hatching the Floors

So far, you’ve used only predefined hatch patterns—the 69 patterns that come
with AutoCAD. You can also use a user-defined pattern, which is a series of par-
allel lines that you can set at any spacing and angle. If you want to illustrate
square floor tile, select the Double option of the user-defined pattern, which
uses two sets of parallel lines—one perpendicular to the other, resulting in a
tiled effect.

Creating the User-Defined Hatch Pattern

You'll use the user-defined pattern for a couple of rooms and then return to the
predefined patterns. Follow these steps:

1. With Cabinlla open, zoom in to the floor plan. Make the Headers
and Doors layers visible if necessary, and thaw the Fixtures layer. You
can use the header lines to help form a boundary line across an entry-
way to a room and to keep the hatch pattern from extending to
another room.

2. With the floor plan in full view, zoom in to the bathroom, and freeze
the Roof layer. Even if the rooflines are dashed, they will still form a
boundary to a hatch.

3. Create a new layer called Hatch-plan-floor. Assign it color 142, and
make it current.

4. Start the Hatch command. Be sure the Hatch tab is active.

5. Open the Type drop-down list, and select User-Defined. The list
closes, and User Defined replaces Predefined as the current pattern
type. The Pattern and Scale drop-down lists aren’t available, but the
Spacing text box is.

6. In the Spacing text box, change 1" to 9". Slightly above and to the left
of that, click the Double check box to activate it. Then, click Add:
Pick Points.
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7. Back in the drawing, be sure no osnaps are running. Then, click a
point in the bathroom floor, not touching the fixture lines or the
door. Click the floor between the door swing and the door, being care-
ful to not touch the door.

8. Right-click, and choose Preview from the shortcut menu. The tiled
hatch pattern should fill the bathroom floor and stop at the header
while not going onto the door or fixtures (see Figure 11.17). If the
tile pattern looks OK, right-click again.

FIGURE 11.17: Thetiled hatch pattern in place

Note that the user-defined pattern has no scale factor to worry about. You sim-
ply set the distance between lines in the Spacing text box.

6"’ WA RNIN G Ifyou can’t get the Hatch command to hatch the
desired area, you might have left a gap between some of the lines serving as
the hatch boundary. This can prevent AutoCAD from being able to find the
boundary you intend to use. Zoom in to the areas where objects meet, and
check to see that they really do meet or increase the Gap Tolerance value on
the right side of the dialog box.

Controlling the Origin of the Hatch Pattern

Often, a designer wants to lay out the tile pattern such that the pattern is
centered in the room or starts along one particular edge. For this project, the
tiles are set to start in the center of the room and move out to the edges,
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where they’re cut to fit. You’ll use the HPORIGIN setting to set this up in the

bedroom:

1.

Use Pan Realtime to slide the drawing up until the bedroom occupies
the screen. Use Zoom Realtime to zoom out if you need to do so.

Turn Otrack on (on the status bar), and set the Midpoint osnap to be
running.

Start the Hatch command. In the Hatch Origin area in the lower-left
corner, select the Specified Origin radio button, and then click the
Click To Set New Origin button.

Back in the drawing, place the cursor at the midpoint of the inside
wall line on the left. A cross (called a tracking point) appears inside
the triangular Midpoint osnap symbol. Don’t click.

. Move to the wall line at the upper part of the room, and do the same

thing. Then, move the cursor straight down until it’s positioned
directly to the right of the first acquired tracking point. When the
cursor is positioned properly, two tracking lines and a tooltip appear
(see the top of Figure 11.18). Click. This sets the origin of any subse-
quently created hatch patterns at the center of this room.

The user-defined pattern type is still current, and the spacing is set to
9". Change the spacing to 12". Be sure Double is still checked, and
then click Add: Pick Points.

In the drawing, pick a point anywhere in the middle of the bedroom
and between the door swing and the door, similar to what you did in
the bathroom. Right-click, and choose Preview.

Inspect the drawing to see whether the hatch looks right, and then
right-click again. This places the hatch of 12" tiles in the bedroom
(see the bottom of Figure 11.18). Note how the pattern is centered
left to right and top to bottom.

The default setting for HPORIGIN is 0,0, or the origin of the drawing. Each
time you change this setting, all subsequent hatch patterns will use the new set-
ting as their origin. For most hatches, the origin isn’t important; but if you need
to control the location of tiles or specific points of other hatch patterns, you can
reset the hatch origin before you create the hatch.
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FIGURE 11.18: Hatching the bedroom: the two tracking lines (top) and
the finished, centered hatch (bottom)

Finishing the Hatches for the Floors

To finish hatching the floors, you’ll use a parquet pattern from the set of prede-
fined patterns in the living room and kitchen and another user-defined pattern
on the balcony:

1. Use Pan Realtime and Zoom Realtime to adjust the view so it includes
the living room, kitchen, and balcony.
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2. Start the Hatch command, and set the current pattern type to
Predefined.

3. Click the Browse button, and activate the Other Predefined tab.
Select the AR-PARQ1 pattern. Set the scale to 1, and be sure the angle
is set to zero. Then, click Add: Pick Points.

4. Click anywhere in the living room. Then, click between each of the
door swings and doors for the front and back doors. Check the dashed
boundary line to be sure that it follows the outline of the floor.

5. If any of the text appears dashed as well, choose Ignore in the Islands
section of the Hatch And Gradient dialog box.

6. Right-click, and choose Preview from the menu. The squares look a
little small.

7. Press Esc to return to the Hatch And Gradient dialog box. Reset the
scale to 1.33.

8. Click the Preview button. This looks better. Right-click to accept the
hatch. The parquet pattern is placed in the living room and kitchen
(see Figure 11.19).
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FIGURE 11.19: The parquet hatch in the living room and kitchen
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T I P If you find the text difficult to read with the dense hatch pattern, you
have a few options. You can place a rectangle, on the Hatch-hidden layer,
around the text and then instruct AutoCAD to respect the islands they create.
You can change the text to a filled-in, TrueType font that stands out better, or
you can instruct AutoCAD to plot the text denser than the hatches.

9. Start the Hatch command. In the Hatch Origin area, be sure Speci-
fied Origin is selected, and then click the Click To Set New Origin
button. The Midpoint osnap should still be running. Pick the thresh-
old line that extends across the sliding-glass door opening near its
midpoint.

10. Back in the Hatch And Gradient dialog box, set User-Defined to be the
pattern type.

11. Clear the Double check box. Set the spacing to 0'6". Click Add: Pick
Points.

12. Click anywhere on the balcony floor.

13. Right-click, and then choose Preview. Right-click again. The bal-
cony floor is hatched with parallel lines that are 6" apart (see
Figure 11.20).

>

FIGURE 11.20: The user-defined hatch on the balcony floor
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Modifying the Shape of Hatch Patterns

The next exercise will demonstrate how hatches are associative. An associative
hatch pattern automatically updates when you modify the part of a drawing that
is serving as the boundary for the pattern. You’ll be changing the current draw-
ing, so before you begin making those changes, save the drawing as it is. Follow
these steps:

1.

[A

Ea

Zoom out and pan to get the floor plan and front elevation in
the view.

Save this drawing as Cabinl1b. You'll use the Stretch command to
modify it.

Zoom in to the front elevation. Turn on polar tracking.

Click the Stretch button on the Modify toolbar.

5. Pick a point above and to the right of the ridge of the roof in eleva-

9.

tion. Drag a window down and to the left until a crossing selection
window encloses the ridgeline of the roof (see the top of Figure 11.21).
Click to complete the window. Then, press ! to finish the selection
process.

For the base point, choose a point in the blank area to the right of the
elevation.

Hold the cursor directly above the point you picked so that the polar
tracking line and tooltip appear; then, enter 3'.

The roof is now steeper and the hatch pattern has expanded to fill the
new roof area (see the bottom of Figure 11.21).

Use Zoom Previous. Save this drawing as Cabinllc.dwg.

Hatches are a necessary part of many drawings. You've seen a few of the possi-
bilities AutoCAD offers for using them in plans and elevations.
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B oy 1

FLOOR PLAN

FIGURE 11.21: The crossing selection window (top) and the modified
roof with the adjusted hatch pattern (bottom)

Creating and Managing Tool Palettes

If you find yourself using particular hatch patterns over and over in various
drawings, make them available at a moment’s notice instead of setting them up
each time. AutoCAD’s tool palettes let you do just that. Now you’ll go through
the process of setting up a couple of palettes and customizing them to contain
specific hatch patterns, blocks, and commands that are used with the cabin
drawings. From these exercises, you’ll get the information you need to set up
your own custom palettes.
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Creating a New Tool Palette

You'll create a new tool palette and then populate it with the blocks you’ve used
so far in the cabin drawing:

1. Click the Tool Palettes icon on the Standard toolbar to display the

palettes on the screen. Then, place the cursor on a blank space on the
palettes, right-click, and choose New Palette. A new blank palette dis-
plays with a small text box on it.

. Enter Cabin Blocks.! to name the new palette.

. Open the DesignCenter by clicking the DesignCenter button on the

Standard toolbar or by entering adc..

. On the left side of the DesignCenter, navigate to the Cabin11b draw-

ing. When you find it, click the + sign to its left. The list of types of
drawing content in it opens below the drawing.

. Select Blocks from this list. Now the right side of the DesignCenter

displays the three blocks in Cabin11b, either as small images or by
name only. Click the arrow on the Views button in the upper-right

corner of the DesignCenter, and choose List as the view option (see
Figure 11.22).
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FIGURE 11.22: The DesignCenter with the List view option
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6. Select door3_0, and then hold down the Shift key and click win-1 to
select all five blocks. Click and drag the five blocks over to the new
palette. Small images of the blocks appear on the Cabin Blocks
palette (see Figure 11.23), and they’re now available for any drawing.
Simply drag a block off the palette onto the drawing. You can then
fine-tune its location, rotate it, and so forth. Any layers used by the
block are also brought into the drawing.

7. Place the cursor on door3_0 on the new palette, right-click, and then
select Properties to open the Tool Properties dialog box. It displays
information about door3_0 (see Figure 11.24).

8. Close the Tool Properties dialog box.

{ CH gidv

; R rowfo

2 il

i 1ix

lemape Marmr

? [

; |

i

?‘ Hrmm dooe 3 0

-] Sanaoe e PAaCLSYOTT VARRDCAD MERTACAD b

Swale 00

E L Agallany b

3 = Rotaion i

& 3 Prompt ferre.., M
3 Explode i

£ 4

? é ‘* W Ourrent

i E - Loy 5 CRITENR
o o Cancsl Halp
=

FIGURE 11.23: FIGURE 11.24:
The new Cabin Blocks The Tool Properties dialog box
tool palette
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Setting Up a Palette for Hatches

To create a palette for hatches, you'll create and name a new palette using the
same procedure as in the preceding section, but the hatches get onto the palette
in a different way:

1. Right-click a blank space on the Cabin Blocks palette, choose New
Palette, and then enter Cabin Hatches.! in the text box.

2. Zoom in on the front elevation of the cabin, and click the roof hatch
to display a grip.

3. Move the cursor to a portion of the roof hatch that isn’t close to the
grip, and then click and drag the hatch pattern over to the new
palette (see Figure 11.25).

LES

>

FIGURE 11.25: Copying the roof hatch to the new palette

4. When the cursor is over the palette and a horizontal line appears
there, release the mouse button. The roof hatch is now positioned on
the palette and available for use in any drawing. Simply drag it off the
palette and into the enclosed area in the drawing that you want to
hatch with the pattern.
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5. Place the cursor on the new swatch of AR-RROOF, right-click, and
choose Properties. The Tool Properties dialog box opens (see Fig-
ure 11.26).
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FIGURE 11.26: TheTool Properties dialog box for the hatch pattern

6. Change the name from AR-RROOF to Cabin Roof. Enter a description
of what the hatch represents, such as Composition Roofing. Notice
that the hatch has the angle and scale used on the roof and that it’s
also on the Hatch-elev-gray layer. Use the slider at the left to view all
the properties. Click OK to close the dialog box and update the
palette (see Figure 11.27).
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FIGURE 11.27: The Cabin Hatches palette after the first hatch is renamed
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By using the Tool Properties dialog box, you can also give hatches color. You
can place all the hatches that you’ve used for the cabin so far on the palette in
the same manner. They retain the properties they had in the original drawing,
but by using the Tool Properties dialog box, you can change those properties.

Creating a Palette for Commands

Take a moment to look at a few of the sample palettes that come with AutoCAD,
and check the properties of some of the items that you see. In addition to
blocks and hatches, there are also command icons. These are placed on the
palette in a slightly different way from blocks and hatches:

1.

Right-click the Cabin Hatches palette in a blank area, and choose
New Palette from the shortcut menu.

Name the new palette Commands.

Be sure that any objects created by the commands you want to place
on the Commands palette are visible on your screen. If they aren’t in
the drawing area, pan or zoom to display them, or create new ones.

Click an object such as a line that you want to be able to reproduce
with a single command, and then drag it to the palette just as you
dragged the hatches in the previous section. This adds the object’s
creation command to the palette.

Drag several additional objects of various kinds onto the Commands
palette (see Figure 11.28).
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FIGURE 11.28: The Commands palette with four command icons

When you need to use one of these commands, click the icon on the
palette.



If You Would Like More Practice...

If you set the palettes to Auto-hide, they fold under the palette title bar. When
you put your cursor on the bar, the palettes display and then hide a moment
after your cursor moves off the palettes. To activate Auto-hide, right-click the
palette title bar, and choose Auto-hide from the shortcut menu.

This has been a brief introduction to the palette feature. I encourage you to
experiment with the various options to become familiar with them, so you can
use them as you find the need. Try right-clicking a blank portion of a palette
and investigating the commands available on the resulting shortcut menu.
From this menu, you can delete any palette, and you can copy and paste tools
from one palette to another.

If You Would Like More Practice...

If you would like to practice what you've learned in this chapter, here are a
couple of extra exercises.

Creating a Hatch Pattern for the Roof
in Plan View

To create your hatch pattern for the roof, make these changes and additions to
Cabin09c:

1. Thaw the Roof layer, make it current, and change its linetype from
Dashed to Continuous. Turn off all other layers.

2. Put a chimney in the roof approximately as shown on the top of Fig-
ure 11.29. Close the gaps in the rooflines using the Line command.

3. Create a new layer called Hatch-plan-roof. Assign it the same color
you're using for the Roof layer. Make this new layer current.

4. Apply the AR-RSHKE pattern to each quadrant of the roof, changing
the rotation angle by 90° for each adjacent area. Use a scale of 1.0000.
When you pick the quadrant with the chimney, select the Outer island
option, and then pick a point in the quadrant that is outside the chim-
ney rectangle. The result should look like the middle of Figure 11.29.

5. Move the chimney rectangle and circle to a different location in the
quadrant, and see the results (see the bottom of Figure 11.29). The
hatch adjusts. What happens if you move the circle and rectangle that
make up the chimney to a different quadrant or to a location com-
pletely off the roof? Try it.

6. Don’t save these changes.
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FIGURE 11.29: The roof with continuous lines and with a chimney (top),

the new hatch for the roof (middle), and the roof hatch with the chimney moved

(bottom)




If You Would Like More Practice...

Creating Your Hatch Palette

It’s true that you can use any hatch pattern to represent anything you want, but
most professions follow some sort of standard, even if loosely. The ANSI31 pattern
of parallel lines is probably the most widely used pattern. Although according to
the ANSI standard it “officially” represents Iron, Brick, and Stone Masonry, it’s
universally accepted as any cross-section view of any material—that is, the part of
the object that was sliced through to make the view.

Create a new palette of hatches that you might use in your work. Use the same
method demonstrated in the previous section of this chapter:

1.

Open the DesignCenter, and find acad. pat. If you performed a typi-
cal installation of AutoCAD, the file should be in the C:\Program
Files\AutoCAD 2008\UserDataCache\Support folder. LT users
should substitute AutoCAD LT 2008 for AutoCAD 2008 in the path.
Open that file.

Use the Large Icon view to view the patterns on the right side of the
DesignCenter.

On the right side of your screen, create a new tool palette, and name
it Hatches.

Back in the DesignCenter, scroll through and drag any patterns you
might use over to the new Hatches palette.

Close the DesignCenter.

Hold the cursor briefly over the name of each hatch to display a
tooltip that describes the purpose of the hatch.

If you’ve brought any patterns to the palette that you don’t want
there after all, right-click each of them, and choose Delete from the
shortcut menu. Don’t worry about changing any of the properties,
such as Scale or Rotation. That will come later, as you begin to use
these hatches in your own work.

Check out the tools on the Hatches sample palette that comes with
AutoCAD. To access a list of all the available sample palettes, move
the cursor over to the tabs that identify each palette. Then, move it
down just below the lowest tab where you see the edges of the tabs
that are hidden. Click the edges of the hidden tabs, and choose a
palette from the list to be brought forward and displayed as the top
tab. Right-click some of the hatches or fills, and note how the rota-
tion and scale vary for hatches that look the same on the palette. One
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hatch, such as ANSI31, might be repeated several times on the same
palette, with each occurrence having a different scale or rotation.
Note that the names of the hatches and fills have been removed from
the sample hatch palette. Can you figure out how to do this or how to
store the names?

Are You Experienced?

Now you can...

¥ create a predefined hatch pattern and apply it to a drawing
¥ set up and apply user-defined hatch patterns

create a polar array of a line

use lines to indicate a curved surface

modify the scale of a hatch pattern

modify the shape of a hatch pattern

control the origin of a hatch pattern

B & 8 8 8 E

create and populate a tool palette for blocks, hatches, or
commands



APTER 12

f"
155

Dimensioning
a Drawing

Setting up a dimension style
Dimensioning the floor plan of the cabin
Modifying existing dimensions

Modifying existing dimension styles



460

Chapter 12 * Dimensioning a Drawing

imensions are the final ingredient to add to your cabin drawing. To intro-
duce you to dimensioning, I'll follow a pattern similar to the one I used
in Chapter 8 on text.

Introducing Dimension Styles

Dimension styles are similar to text styles but give you more options to control.
You set them up in the same way, but many parameters control the various parts
of dimensions, including the dimension text.

Before you start setting up a dimension style, you need to make a few changes
to your drawing to prepare it for dimensioning:

1.

Open Cabinllb.dwg, the cabin without the extended roof, and zoom
in to the upper half of the drawing.

Create a new layer called Dim1. Assign white as its color, and make it
current.

Freeze all the remaining layers except Balcony, Doors, Steps, Text1,
Roof, Walls, and Windows.

Set the Endpoint osnap to be running.

5. Set the status bar so that only the Osnap and Model buttons are in

their on positions.

Right-click any button on any toolbar on the screen to display the
toolbar menu. Click Dimension to open the Dimension toolbar on the
drawing area in the form of a floating toolbar.

Move the Dimension toolbar to the top of the drawing area, being care-
ful to avoid docking it. (You learned about moving toolbars around on
the screen in Chapter 1.) Your drawing will look like Figure 12.1.

Making a New Dimension Style

Each dimension has several components: the dimension line, arrows or tick marks,
extension lines, and the dimension text (see Figure 12.2). An extensive set of vari-
ables that is stored with each drawing file controls the appearance and location of
these components. You work with these variables through a series of dialog boxes
designed to make setting up a dimension style as easy and trouble free as possible.
Remember that AutoCAD is designed to be used by drafters from many trades and
professions, each of which has its own standards for drafting. To satisfy these folks’
widely varied needs, AutoCAD dimensioning features have many options and set-
tings for controlling the appearance and placement of dimensions in drawings.
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FIGURE 12.1: Thefloor plan of the cabin with the Dimension toolbar at the top of the
drawing area
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FIGURE 12.2: The parts of a dimension

Naming a Dimension Style

Every dimension variable has a default setting, and these variables as a group consti-
tute the default Standard dimension style. As in defining text styles, the procedure is
to copy the Standard dimension style and rename the copy—in effect, making a new
style that is a copy of the default style. You then make changes to this new style so it
has the settings you need to dimension your drawing. Follow these steps:

n-ﬁ 1. Click the Dimension Style button on the right end of the Dimension
toolbar to open the Dimension Style Manager dialog box (see
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Figure 12.3). On the top left in the Styles list box, you’ll see Standard
highlighted.

FIGURE 12.3: The Dimension Style Manager dialog box

2. Click the New button on the right side of the Dimension Style Man-

ager dialog box to open the Create New Dimension Style dialog box.
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3. In the New Style Name text box, Copy of Standard is highlighted.

Enter DimPlan, but don’t press . yet. Notice that Standard is in the
Start With drop-down list just below. Because it’s the current and
only dimension style in this drawing, the new dimension style you're
about to define will begin as a copy of the Standard style. This is simi-
lar to the way in which new text styles are defined (as you saw in
Chapter 8). The Use For drop-down list allows you to choose the
kinds of dimensions to which the new style will be applied. In this
case, it’s all dimensions, so you don’t need to change this setting.

. Click the Continue button. The Create New Dimension Style dialog

box is replaced by the New Dimension Style: DimPlan dialog box (see
Figure 12.4). It has seven tabs containing parameters that define the
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dimension style. You have created a new dimension style that is a
copy of the Standard style, and now you’ll make the changes neces-
sary to set up DimPlan to work as the main dimension style for the
floor plan of the cabin.

FIGURE 12.4: The New Dimension Style dialog box with DimPlan as the
current style and Lines as the active tab

5. Be sure the Lines tab is active (on top). If it’s not, click it.

Using the Lines Tab

You’ll use the Lines tab to control the appearance of the dimension and exten-
sion lines:

1. In the Dimension Lines area, you need to change the Extend Beyond
Ticks setting from 0" to 3/32", but this setting is inaccessible right
now because the default arrowheads don’t allow extensions of the
dimension line.

2. In the Extension Lines area, highlight the Extend Beyond Dim Lines
setting, change it to 1/8", and then press .. This setting controls how
far the extension line will extend beyond the dimension line.

You'll return to both of these after you work on the settings in the next tab.
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Tick marks are used
almost exclusively by
the architecture pro-
fession. This list con-
tains options for
several kinds of
arrowheads, dots,
and so on.
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Setting Up the Symbols And Arrows Tab

The Symbols And Arrows tab has settings that control the appearance of arrow-
heads and other symbols related to dimensioning:

1. Click the Symbols And Arrows tab, and then, in the Arrowheads area,
click the down arrow in the first drop-down list to open the list of
arrowheads.

2. Click Architectural Tick. The drop-down list closes with Architectural
Tick displayed in the first and second drop-down lists. In the preview
window above the Arc Length Symbol area, a graphic displays the
new arrowhead type. It doesn’t display the actual thickness that the
tick mark line will have in your drawing.

3. Inthe Arrow Size spin box, highlight the default setting, and change
it to 1/8".

4. Click the Lines tab. In the Dimension Lines area, the Extend Beyond
Tick setting is available. Highlight the 0, and change it to 3/32".
Then, click the Symbols And Arrows tab. After the changes, the tab
should look like Figure 12.5.
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FIGURE 12.5: The Symbols And Arrows tab with the settings for the Dim-
Plan style




Introducing Dimension Styles

Making Changes in the Text Tab

The settings in the Text tab control the appearance of dimension text and how
it’s located relative to the dimension and extension lines:

3

1. Click the Text tab in the New Dimension Style dialog box. Settings

in three areas affect the appearance and location of dimension text.
Look ahead to Figure 12.6 to see the Text tab. The preview window
appears in all tabs and is updated automatically as you modify set-
tings. Move to the Text Appearance area in the upper-left corner of
the dialog box, where six settings control how the text looks. You're
concerned with only two of them.

. Click the Browse button that sits at the right end of the Text Style

drop-down list to open the Text Style dialog box. Set up a new text
style called Dim that has the following parameters:

» romand.shx font
0'-0" height
» 0.8000 width factor

v

» All other settings at their default

If you need a reminder about creating text styles, refer to Chapter 8.
Apply this text style, click the Set Current button, and then close the
Text Style dialog box.

. Back in the Text tab, open the Text Style drop-down list, and select

the new Dim style from the list.

4. Change the Text Height setting to 3/32".

T 1 P Setting the text height to 0' 0" in the Text Style dialog box allows the
Text Height parameter of the dimension style to dictate the actual height of
the text in the drawing. This allows many different dimension styles to use the
same text style, each producing text with different heights. If you give the text
a nonzero height in the Text Style dialog box, then that height is always used,
and the Text Height parameter of the dimension style is disregarded.

5. Move down to the Text Placement area. These settings determine

where the text is located, vertically and horizontally, relative to the
dimension line. You need to change two settings here.
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[ ] 6. Open the Vertical drop-down list, and select Above. At this setting,
the text will sit above the dimension line and not break the line into
Ma",y Lt LU two segments. Set Offset From Dim Line to 1/32".
fessions use the
Centered option for 7. Move to the Text Alignment area. The radio buttons control whether

vertical text place- dimension text is aligned horizontally or with the direction of the dimen-
ment and the

Horizontal option for sion line. The ISO Standard option aligns text depending on whether

text alignment. the text can fit between the extension lines. Only one of the buttons
can be active at a time. Horizontal should already be active. Click the
Aligned With Dimension Line button. Notice how the appearance and
location of the text changes in the preview window. This finishes your
work in this tab; the settings should look like those in Figure 12.6.

FIGURE 12.6: TheText tab with settings for the DimPlan style

This dialog box has four more tabs with settings, but you’ll be making changes
in only two of them: Fit and Primary Units.

Working with Settings in the Fit Tab

The settings in the Fit tab control the overall scale factor of the dimension style
and how the text and arrowheads are placed when the extension lines are too
close together for both text and arrows to fit:

1. Click the Fit tab in the New Dimension Style dialog box. Look ahead
to Figure 12.7 to see the Fit tab.
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2. In the upper-left corner, in the Fit Options area, click the Text radio K
button. This causes the text to be moved from between the extension

lines when it won’t fit properly. AT UL

you might have to
3. In the Text Placement area, click the Over Dimension Line, Without experiment with the
Leader radio button. settings in this tab.

4. Make no changes in the Fine Tuning area for now. Move to the Scale
For Dimension Features area. Be sure the Use Overall Scale Of radio
button is active. Set the scale to 96. The settings in the Fit tab should
look like those in Figure 12.7.

FIGURE 12.7: The new settings in the Fit tab

Setting Up the Primary Units Tab

In the preview window, you might have noticed that the numbers in the dimen-
sion text maintain a decimal format with four decimal places, rather than the
feet and inches format of the current architectural units. Dimensions have their
own units setting, independent of the basic units for the drawing as a whole. In
the Primary Units tab, you'll set the dimension units:

1. Click the Primary Units tab, and take a peek ahead at Figure 12.8 to
see how it’s organized. It has two areas: Linear Dimensions and
Angular Dimensions, each of which has several types of settings.
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2. Inthe Linear Dimensions area, starting at the top, make the follow-
ing changes:

a. Change the Unit Format setting from Decimal to Architectural.
b. Change the Fraction Format setting to Diagonal.

¢. Inthe Zero Suppression area, uncheck 0 Inches.

@ N O T E Zero Suppression controls whether the zero is shown for feet
when the dimensioned distance is less than one foot and whether the zero is
shown for inches when the distance is a whole number of feet. For the cabin
drawing, you’ll suppress the zero for feet, but you’ll show the zero for inches.
So, 9" will appear as 9", and 3' will appear as 3'-0".

3. Inthe Angular Dimensions area, leave Decimal Degrees as the Units
Format setting, and change Precision to two decimal places, as you
did for the basic drawing units in Chapter 3. For now, leave the Zero
Suppression area as it is. After these changes, the Primary Units tab
looks like Figure 12.8.

FIGURE 12.8: The Primary Units tab after changes have been made

Of the last two tabs, any industry involved in global projects can use the Alter-
nate Units tab, and the mechanical engineering trades and professions use the
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Tolerances tab. You won’t need to make any changes to these tabs for this tutor-
ial, but you'll take a brief look at them in the following sections.

It’s time to save these setting changes to the new DimPlan dimension style and
begin dimensioning the cabin:

1. Click the OK button at the bottom of the New Dimension Style dialog
box. You're returned to the Dimension Style Manager dialog box (see
Figure 12.9).

DimPlan appears with a gray background in the Styles list box, along
with Standard and Annotative. In the lower-right corner of the dialog
box, in the Description area, you’ll see the following information
about the new style: the name of the original style that the new style
is based on and the changes that were made to the original style to
create the new style. Unfortunately, the area is much too small to dis-
play all the changes you’ve made, so use Table 12.1 later in this sec-
tion as a reference.

1ix

FIGURE 12.9: The Dimension Style Manager dialog box with DimPlan
listed

2. Click DimPlan to highlight it in a dark blue; then, click the Set Cur-
rent button. Finally, click the Close button. You’re returned to your
drawing, and the Dimension toolbar displays DimPlan in the Dim
Style Control drop-down list. This indicates that DimPlan is now the
current dimension style.
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The next two sections
describe dimension-
ing features that you
won'’t use in the
cabin project. If you
would rather begin
dimensioning the
cabin and look at
this material later,
skip to the “Placing
Dimensions on the
Drawing” section.
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You have made changes to 16 settings that control dimensions. This isn’t too
many, considering that there are more than 50 dimension settings. Table 12.1
summarizes the changes you’ve made to make the dimensions work with the
cabin drawing.

TABLE 12.1: Changes Made So Far

Tab Setting Default Setting DimPlan
Lines Arrowheads Closed Filled Architectural
Tick
Arrow Size 3/16" 1/8"
Dim Line — Extend BeyondTicks 0" 3/32"
Ext. Line — Extend Beyond Ticks 3/16" 1/8"
Text Text Style Standard Dim
Text Height 3/16" 3/32"
Text Vertical Justification Centered Above
Offset From Dim Line 3/16" 1/32"
Text Alignment Horizontal Aligned With
Dimension Line
Fit Fit Options Either Text or Arrow (Best Fit) Text
Text Placement Beside The Dimension Line ~ Over Dimension
Line, Without
Leader
Overall Scale 1.0000 96.0000
Primary Units  Unit Format Decimal Architectural
Fraction Format Horizontal Diagonal
Zero Suppression Feet, Inches Feet only
Angular Precision No decimal places Two decimal
places

You'll change a few more settings throughout the rest of this chapter as you

B 2 begin to dimension the cabin in the next set of exercises. You'll now look briefly

at the Alternate Units and Tolerances tabs.
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Exploring the Alternate Units Tab

If your work requires your dimensions to display both metric and architectural
units, use the Alternate Units tab in the New Dimension Style dialog box. In the
example shown here, the primary units setting is Architectural, which you set in
the previous section. Now you'll set up the alternate units:

1.

10.

Click the Dimension Style button on the Dimension toolbar.

2. Highlight DimPlan if it’s not already highlighted.
3.
4. Click the Alternate Units tab. (Look ahead to Figure 12.10 to see what

Click the Modify button.

the style will look like when you’re finished here.) You’ll make only
three or four changes on this tab.

In the upper-left corner of the tab, select the Display Alternate Units
check box. This makes the rest of the settings on the tab available to
you for making changes.

If Decimal isn’t displayed in the Unit Format drop-down list, select it.

If Precision isn’t set to 0, open that drop-down list, and select that
level of precision.

Set Multiplier For Alt Units to 25.4. This makes millimeters the alter-
nate units.

In the lower-right quarter of the tab, in the Placement area, select
Below Primary Value. This has the effect of placing the alternate
units below the primary units and on the opposite side of the dimen-
sion line. The tab should look like the top of Figure 12.10, and if the
cabin were dimensioned using alternate units, the resulting dimen-
sions for the upper portion of the floor plan would look like the bot-
tom of Figure 12.10.

Click the Cancel button; you don’t need to save these settings. You
won’t be using alternate units when you dimension the cabin.

471

If you want centime-
ters to be the alter-
nate units, change
the Multiplier For
Alt Units setting to
2.54, and set
Precision to 0.00.
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FIGURE 12.10: TheAlternate Units tab after being set up for millimeters (top) and the
resulting horizontal dimensions (bottom)

Exploring the Tolerances Tab

AutoCAD offers features whose options help you create several kinds of foler-
ances (allowable variances from the stated dimension). In the Tolerances tab,
you have four methods for doing what is called lateral tolerances, the traditional
kind of tolerance that most draftspeople use. This is the plus or minus kind of
tolerance. Open the Modify Dimension Style dialog box, and look at the choices
in the Method drop-down list shown in Figure 12.11.
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FIGURE 12.11: The top of theTolerances tab, showing the Method drop-down
list options

Each of these is a method for displaying a plus or minus type of tolerance:

Symmetrical This method is for a single plus or minus expression after the
base dimension. It’s used when the upper allowable limit of deviation is identical
to that for the lower limit, as in 1.0625 + 0.0025.

Deviation This method is for the instance in which the upper allowable devia-
tion is different from that of the lower deviation. For example, the upper limit of
the deviation can be +0.0025, and the lower limit can be —0.0005. The two devia-
tion limits are stacked and follow the base dimension.

Limits In this method, the tolerances are added or subtracted to the base
dimension, resulting in maximum and minimum total values. The maximum is
placed over the minimum. In the example for the Symmetrical method, 1.0650
is the maximum and on top of 1.0600, the minimum.

Basic The base dimension is left by itself, and a box is drawn around it, indicat-
ing that the tolerances are general, apply to several or all dimensions in boxes,
and are noted somewhere else in the drawing. Often, basic dimensions appear
when a dimension is theoretical or not exact.

When you select one of these options, the settings in the tab become available.
If you select Deviation, all settings become available:

Precision Controls the overall precision of the tolerances.
Upper Value and Lower Value The actual values of the tolerances.

Scaling For Height The height of the tolerance text. A value of 1 here sets the
tolerance text to match that of the base dimension. A value of greater than 1
makes the tolerance text greater than the base dimension text, and a value of less
than 1 makes it smaller than the base dimension text.

Vertical Position Where the base dimension is placed vertically relative to the
tolerances. It can be in line with the upper or lower tolerance or in the middle.
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The Zero Suppression options at the bottom, when checked, suppress extra
zeros that occur before or after the decimal point. If you set up the Tolerances
tab as shown in the top of Figure 12.12, a dimension looks like the one shown in
the bottom of Figure 12.12.

0025
-~ 402497 5052 ———»

FIGURE 12.12: TheTolerances tab with some settings changed (top) and
a dimension with deviation tolerances (bottom)

A more complex family of tolerances is available through the Dimension tool-
bar. It’s called geometric tolerancing and involves setting up a series of boxes
that contain symbols and numbers that describe tolerance parameters for form,
position, and other geometric features. Usually two to six boxes appear in a row,
with the possibility of multiple rows. These all constitute the feature control
frame, which eventually is inserted in the drawing and attached in some way to
the relevant dimension. Follow these steps:
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1. Click the Tolerance button on the Dimension toolbar to open the

Geometric Tolerance dialog box, in which you set up the feature con-
trol frame. The black squares will contain symbols, and the white rec-
tangles are for tolerance or datum values or for reference numbers.
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. Click in the top SYM box on the left to open the Symbol window,

which contains 14 standard symbols that describe the characteristic
form or position that the tolerance is being used for. When you select
one of the symbols, the window closes, and the symbol is inserted
into the SYM box. Click the icon in the top row that consists of two
concentric circles.

. Click the first black square of Tolerance 1. This inserts a diameter

symbol.

. Click the last black square of Tolerance 1. The Material Condition

window opens and displays the three material condition options.
When you click one, it’s inserted.

oEa |

You can insert any of these three symbols in Tolerance 2 and Datum
1, 2, or 3, if you need them.

. Fill in the actual tolerance value(s) and datum references in the text

boxes.
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6. When you're finished, click OK. You can insert the feature control
frame into your drawing like a block and reference it to a part or a
dimension, as shown in Figure 12.13.

FIGURE 12.13: Geometric dimensioning on a machined part

This exercise was intended solely to show you the tools that AutoCAD provides
for setting up the most commonly used lateral and geometric tolerances when
you use the Tolerances tab in the Dimension Style dialog box and the Tolerance
button on the Dimension toolbar. My intention here isn’t to explain the method-
ology of geometric tolerances or the meanings of the various symbols, numbers,
and letters used in them. That is a subject beyond the scope of this book.

Placing Dimensions on the Drawing

Upon returning to your drawing, it should still look almost exactly like Fig-
ure 12.1 (shown earlier), and it should have the following:

» A new layer called Dim1, which is current

» A new dimension style called DimPlan, which is current and is now
displayed in the drop-down list on the Dimension toolbar
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Most of the layers frozen
The Endpoint osnap running

>
>
» On the status bar: Ortho, Polar, and (for AutoCAD) Otrack off
>

A new text style called Dim, which is current

Placing Horizontal Dimensions

First, you'll dimension across the top of the plan, from the corner of the building
to the center of the interior wall, and then to the other corner. Then, you'll
dimension the roof.

1 1. Click the Linear button at the left end of the Dimension toolbar to
activate the Dimlinear command. The prompt says Specify first
extension Tine origin or <select object>:.

2. Pick the upper-left corner of the cabin walls. The prompt changes to
Specify second extension line origin:. At this point, zoom in
to the bathroom area until you can see the wall between the bath-
room and kitchen, as well as the back wall, close up.

3. Activate the Midpoint osnap, and click the upper jamb line of the
bathroom door opening when the triangle appears at the jamb’s mid-
point (see Figure 12.14).

FIGURE 12.14: Selecting the jamb with the Midpoint osnap
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4. Use Pan Realtime, hold down the scroll wheel of your mouse or the
middle mouse button to pan the drawing down until there’s room
above the roofline to place the dimension. Notice how the dimension
appears in a dashed form attached to, and moving with, the cursor
(see the top of Figure 12.15). Also notice that the right extension line
starts just above the midpoint of the jamb you picked.
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FIGURE 12.15: The dimension attached to the cursor (top) and adjusted
after placement (bottom)

5. Move the cursor until the dimension line is about 3' above the back
step. Click to place it.
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6. Click anywhere on the new dimension. Five grips appear. Click the
grip at the bottom of the right extension line. Select the Perpendicu-
lar osnap, and move the cursor up to the exterior wall line. When the
osnap marker appears, click. The right extension line is adjusted.
Press Esc to remove the grips (see the bottom of Figure 12.15).

Your first dimension is completed.

When dimensioning walls, you usually dimension to the outside of the exterior
ones and to the center of the interior ones. The next dimension will run from the
right side of the first dimension to the right corner.

% N O T E Studs are the vertical 2" x 4" or 2" x 6" members in the framing
of a wall. When dimensioning buildings that have stud walls, architects usu-
ally dimension to the face of the stud for the outside walls, but | won’t go into
that level of detail in this book.

Using the Continue Command

AutoCAD has an automatic way of placing adjacent dimensions in line with one
another—the Continue command. You use it as follows:

1. Zoom out, and pan until you have a view of the upper wall and
roofline, with space above them for dimensions (see Figure 12.16).

R

FIGURE 12.16: The result of zooming and panning for a view of the top
of the floor plan

|"|"| 2. Click the Continue button on the Dimension toolbar. The prompt says
Specify a second extension 1ine origin or [Undo/Select]
<Select>:. All you need to do here is pick a point for the right end of
the dimension—in this case, the upper-right corner of the walls.

3. Click the upper-right corner of the cabin. This draws the second dimen-
sion in line with the first (see Figure 12.17). Note that the same prompt
has returned to the Command window. You could keep picking points
to place the next adjacent dimension in line, if you needed one. Press
Esc to cancel the Continue command.
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18'-4"

FIGURE 12.17: The completion of the Continue command

With the Continue command, you can dimension along a wall of a building
quickly just by picking points. AutoCAD assumes that the last extension line
specified for the previous dimension will coincide with the first extension line of
the next dimension. If the extension line you need to continue from isn’t the last
one specified, press J at the prompt, pick the extension line you want to con-
tinue from, and resume the command.

Another automatic routine that you can use with linear dimensions is called
Baseline.

Using the Baseline Command

The Baseline command gets its name from a style of dimensioning called base-
line, in which all dimensions begin at the same point (see Figure 12.18). Each
dimension is stacked above the previous one. Because of the automatic stacking,
you can use the Baseline command for overall dimensions. AutoCAD will stack
the overall dimension a set height above the incremental dimensions.

I 25'-0" L
g0
LR -

FIGURE 12.18: Anexample of baseline dimensions

= 1. Click the Baseline button on the Dimension toolbar. The prompt says
Specify a second extension line origin or [Undo/Select]
<Select>:, just like the first prompt for the Continue command.
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2.
3.

Press ! to choose the Select option.

Pick the extension line that extends from the upper-left corner—the
first extension line of the first dimension.

Pick the upper-right corner of the walls, and then press Esc to cancel
the Baseline command. The overall dimension is drawn above the
first two dimensions (see Figure 12.19). (The Baseline command will
keep running until you cancel it, just like the Continue command.)

) 25'-0" Y

)2 6'-8 ) 18'-4 /

FIGURE 12.19: The completion of the overall dimension with the Baseline
command

The Baseline command assumes the baseline is the first extension line of the
last dimension. For the cabin, that would be the extension line that extends from
the far-left wall. You want the baseline to be the extension line above the upper-
left corner of the walls, so press . to select that extension line.

It would be nice to have a dimension for the roof spaced the same distance
above the overall dimension as the overall dimension is spaced above the incre-
mental dimensions. The Baseline command can help you do this:

1.

Start the Baseline command again. This time, don’t press . You’ll
use the first extension line of the last dimension for your baseline.

Pick the upper-right corner of the roof. This places a dimension
above the overall dimension (see the top of Figure 12.20). Press Esc
to cancel the Baseline command. To finish placing the roof dimen-
sion, you need to move the left extension line of this last dimension
to the upper-left corner of the roof.

Click the text of the roof dimension. Grips appear in five places on the
dimension, and the dimension ghosts (see the middle of Figure 12.20).

Click the grip at the bottom of the left extension line to activate it.
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5. Click the upper-left corner of the roof, and then press Esc. The exten-
sion line moves, and the dimension text updates to display the full
length of the roof (see the bottom of Figure 12.20).

This completes the horizontal dimensions for the back wall.
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FIGURE 12.20: The result of the second use of the Baseline command
(top), starting grips to modify the dimension (middle), and the result (bottom)
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Setting Up Vertical Dimensions

Because you can use the Linear command for vertical and horizontal dimen-
sions, you can follow the steps in the previous exercise to do the vertical dimen-
sions on the left side of the floor plan. The only difference from the horizontal
dimensioning is that there is no jamb line whose midpoint can be used to estab-
lish the center of the interior wall between the bedroom and bathroom. The fol-
lowing steps will take you through the process of placing the first vertical
dimension. You'll then be able to finish the rest of them by yourself.

1. Pan and zoom to get a good view of the left side of the floor plan,
including the space between the roof and the border (see Fig-
ure 12.21).

T

FIGURE 12.21: The result of zooming and panning for a view of the left
side of the floor plan

2. Start a vertical dimension from the top of the left exterior wall.

3. Activate the Perpendicular osnap, and place the second point perpen-
dicular to the inside of the bathroom wall (see the left of Figure 12.22).
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Select the dimension, and then click the grip at the lower-right end
of the extension line. The Stretch function of the grip-editing tools is
active by default.

The interior walls are 4" thick, so you need to move the extension line
down 2" (see the right of Figure 12.22). Enter @2<270. or @0,-2.1,
depending on which method you prefer.

sy .

T

FIGURE 12.22: The dimension drawn to the bathroom side of the interior wall (left),
and the extension line moved to the center of the wall (right)

Finishing the Vertical Dimensions

You place the rest of the vertical dimensions using a procedure similar to the
one you used to complete the horizontal dimensions. Here is a summary of

the steps:
1.
2.
3.

Use the Continue command to dimension the bedroom.
Use the Baseline command to place an overall dimension.

Click the Linear button, and then press ! at the command prompt to
indicate that you want to select the object to dimension.

Click the left vertical roofline, and then place the dimension to the
left of the existing vertical dimensions.
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The completed vertical dimensions will look like Figure 12.23.
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FIGURE 12.23: The completed vertical dimensions

The next area to dimension is the balcony:

1. Pan to a view of the balcony. Include some space below and to the
right of it.

,” T I P When you have a floating toolbar on the screen, using the Zoom
Window command doesn’t take into account the area that the floating toolbar
takes up. When you can, it’s better to use Pan Realtime and Zoom Realtime
tools to adjust your view in this situation.

2. Start the Linear tool, and pick the lower-right corner of the build-
ing walls.

3. Use the Quadrant osnap, and pick near the rightmost edge of the out-
side balcony wall.

4. When the dimension appears, move it a couple of feet below the bot-
tom roofline, and place it there (see Figure 12.24).
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FIGURE 12.24: The horizontal balcony dimension

This is enough on vertical and horizontal linear dimensions for now. You'll
now look at some other kinds of dimensions.

Using Other Types of Dimensions

AutoCAD provides tools for placing radial and angular dimensions on the draw-
ing and for placing linear dimensions that are neither vertical nor horizontal.
You’ll use the Radial tool to dimension the inside radius of the balcony.

Using Radial Dimensions

On the Dimension toolbar are icons for radial, jogged, and diameter dimensions.
They all operate the same way and are controlled by the same settings.

2

Follow these steps to place a radial dimension at the balcony:

1. Click the Osnap button on the status bar to temporarily disable any
running osnaps.

2. Click the Radius button to start the Dimradius command.
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N O T E Most of the commands used for dimensioning are prefaced with
a dim when you enter them at the command line; that is the name of the com-
mand. For example, when you click the Radius button on the Dimension tool-
bar or choose Dimension > Radius from the menu bar, you see _dimradius
in the Command window to let you know that you have started the Dimradius
command. You can also start this command by entering dimradius.J or dra.!
(the command alias).

3. Click the inside arc of the balcony a slight distance above the mid-
point. The radial dimension appears in dashed form. Where you pick
the arc determines its angle of orientation. The dimension text then
stays attached to the cursor (see Figure 12.25).

s>y

FIGURE 12.25: The radial dimension initially positioned in the arc

4. Notice that the tick mark used for linear dimensions is used here
also. You should have an arrowhead for the radial dimension. Press
Esc to cancel the command.

You'll have to alter the dimension style to specify an arrowhead for radial
dimensions.
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Setting Up Parent and Child
Dimensioning Styles

The DimPlan dimension style that you set up at the beginning of this chapter
applies to all dimensions and is called the parent dimension style. But you can
change settings in this dimension style for particular types of dimensions, such
as the radial type, for example. This makes a child dimension style. The child
version is based on the parent version, but it has a few settings that are different.
In this way, all your dimensions will be made using the DimPlan dimension
style, but radial dimensions will use a child version of the style. Once you create
a child dimension style from the parent style, you refer to both styles by the
same name, and you call them a dimension style family. Follow these steps to
set up a child dimension for radial dimensions:

1. Click the Dimension Style button on the Dimension toolbar to open
the Dimension Style Manager dialog box. It looks like Figure 12.26.

FIGURE 12.26: The Dimension Style Manager dialog box with DimPlan
current

,r’ T I P When the Dimension toolbar is docked to either side of the drawing
area, the Dim Style Control drop-down list does not display. You can, however,
change the current dimension style from the Styles toolbar.

2. Be sure DimPlan is highlighted in the Styles list, and then click the
New button to open the Create New Dimension Style dialog box.
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. Open the Use For drop-down list, and select Radius Dimensions. Then,
click the Continue button. The New Dimension Style dialog box opens
and has the seven tabs you worked with earlier. Its title bar now includes
Radial, and the preview window shows a radial dimension.

. Activate the Symbols And Arrows tab. Then, move to the Arrowheads
area, and open the second Arrowhead drop-down list.

. Select Right Angle. Notice how the preview window now illustrates a
radial dimension with a right-angle arrowhead.

. Click the Text tab.

. In the Text Placement area, open the Vertical drop-down list, and
select Centered.

. Click OK to close the New Dimension Style: DimPlan: Radial dialog box.

9. In the Dimension Style Manager dialog box, notice the Styles list. Radial

is now a child style of the parent style DimPlan (see Figure 12.27). Click
Close to close the Dimension Style Manager dialog box.

1ix
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FIGURE 12.27: Radial child dimension style in the DimPlan family
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10. Click the Radius button on the Dimension toolbar.

11. Click the inside arc of the balcony at a point about 30° above the
right quadrant point. The radius dimension appears in dashed form,
and it now has an arrow instead of a tick mark.

12. Move the cursor to the outside of the balcony, and place the dimen-
sion text so that it looks similar to Figure 12.28.
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FLOOR PLAN

FIGURE 12.28: Theradius dimension for the balcony

When placing the radial dimension, you have control over the angle of the
dimension line (by where you pick the arc) and the location of the dimension
text (by where you pick the second point).

Using Leader Lines

You will use the Multileader command to draw an arrow to features in the draw-
ing to add descriptive information. As of AutoCAD 2008, leaders are no longer
part of the dimension family, and you can find them on the Multileader toolbar.
Before you create a leader, you need to create a multileader style:

1. Right-click a blank area of any toolbar, and choose Multileader from
the menu that appears.

2. Click the Multileader Style button at the right end of the Multileader
& toolbar.

3. Click the New button in the Multileader Style Manager. In the Cre-
ate New Mulitleader Style dialog box that opens, enter DimPlan
Leader in the New Style Name box, and then click Continue (see
Figure 12.29).
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FIGURE 12.29: C(reating a new multileader style

4. The Modify Multileader Style dialog opens (see Figure 12.30). This is
where you define the leader properties. In the Leader format tab,
expand the Symbol drop-down list, in the Arrowhead section, and
choose Right Angle. Set Size to 1.

FIGURE 12.30: The Modify Multileader Style dialog box

5. Click the Leader Structure tab. The landing is the horizontal line at
the end of the leader, just before the text. Make sure the Set Landing
Distance option is checked, and then enter 10" in the text box.

6. Switch to the Content tab. Expand the Text Style drop-down list,
choose Dim, and set the text height to 9".
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In the Leader Connection area, set both the Left Attachment and
Right Attachment options to Middle of Top Line. This places the
middle of the top line of the leader text even with the landing.

8. Set the Landing Gap value to 6".
9. Click the OK button.

10.

In the Multileader Style Manager, the DimPlans Leaders style appears
at the top of the Styles list box (see Figure 12.31). Select it, click Set
Current, and then click the Close button.
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FIGURE 12.31: The DimPlan Leaders multileader style

Adding the Leader
To add the leader, follow these steps:

J 1.

— 2.

Click the Multileader button on the Multileader toolbar.

Start the Nearest osnap, and then pick a point between the balcony
radius’s dimension text and the roofline.

At the Specify Teader Tanding location: prompt, click a point
above and to the right of the balcony. The Text Formatting toolbar
opens, and a text prompt appears near the landing.

T
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4. Enter Cover balcony w/ beige stucco, and then click the OK button
in the Text Formatting toolbar.

,r’ T 1 P To reposition a leader without moving the arrow, click it, and then
click the grip at the middle of the landing. Move the cursor, and then the text,
landing, and one end of the leader line all will move with it.

5. Pan down so that you can see the two windows to the right of the
front door.

6. Add a leader that starts at the 6' window and then extends below and
to the left. Enter All windows to be double paned at the text prompt.

All windows to be double paned

P 7. Several leader lines can extend from a single landing. Click the Add

5 Leader button, and then at the Select a multileader: prompt,
click the last leader you made. An arrowhead with a leader appears
attached to the cursor. Use the Nearest osnap to select a point on the
surface of the 2' window, and then press .

8. Reposition the text as necessary. Your drawing should look similar to
Figure 12.32.

y” 28 -0 §e
¥ 28’0 y”
.3 6-8 » 8'-4 -
N i
N =T —
e — Cover balcony w/
& \TH|L N balge shucco
~ 3
]
= N L —_ - % Q¥
= pr—| S R A
= w
L]
~ t I
L All windows fo be double ponad — 80" s
FLOOR PLAN

FIGURE 12.32: The cabin drawing with leaders

9. Save this drawing as Cabinl12a.dwg.
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Using Aligned and Angular Dimensions

To get familiar with the aligned and angular dimension types, play around with
the two commands, using the rooflines to experiment. Here’s how to set up
Cabinl2a to work with aligned and angular dimensions:

1. Make the Roof layer current.
2. Turn off all other layers by following these steps:
a. Click the Layer Properties Manager button.

b. Inthe Layer Properties Manager dialog box, place the cursor any-
where on the list of layer names, and right-click to open a menu.

¢. Choose Select All but Current on the menu. Then, click one of the
lightbulbs for any highlighted layer in the On column.

d. The lightbulbs for all selected layers turn off, indicating that those
layers have been turned off. The Frozen or Thawed status of each
layer is unchanged.

e. Highlight the Dim1 layer, click the New Layer button, and name
the new layer Dim2. By Selecting Dim1 first, Dim2 is created
using the same properties including color, linetype, and status.
Make Dim2 current.

f. Click OK to close the dialog box and return to the drawing. Every-
thing has disappeared except the rooflines.

3. Pan and zoom to get a closer view of the roof.

4. Set the Endpoint osnap to be running. Now you’re ready to dimension.

Using Aligned Dimensions

Aligned dimensions are linear dimensions that aren’t horizontal or vertical. You
place them in the same way that you place horizontal or vertical dimensions
with the Linear command. You can also use the Baseline and Continue com-
mands with aligned dimensions.
Use the Aligned command to dimension a hipline of the roof. Try it on your
own. Follow the prompts. It works just like the Linear dimension command.
'ﬂ, Start the Aligned command by clicking the Align button on the Dimen-
sion toolbar. Look ahead to Figure 12.33 to see the results you should get.
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Using Angular Dimensions

The angular dimension is the only basic dimension type that uses angles in the
dimension text instead of linear measurements. Generally, tick marks aren’t used
with angular dimensions, so you need to create another child dimension style for
this type of dimension. Follow the steps given earlier in this chapter in the “Set-
ting Up Parent and Child Dimensioning Styles” section for setting up the Radial
child style. The only change you need to make is on the Symbols And Arrows tab:
replace the Architectural tick with the Right Angle arrowhead.

ﬂ Try making an angular dimension on your own. Turn off running osnaps.

You can start the Angular command by clicking the Angular button on

the Dimension toolbar. Follow the prompts, and pick two of the hiplines to dimen-
sion the angle between them.

Figure 12.33 illustrates angular and aligned dimensions on the roof.

7.90.00"7

FIGURE 12.33: Theroof with angular and aligned dimensions

When you change settings for a dimension style, dimensions created when
that style was current automatically update to reflect the changes. You’ll modify
more dimensions in the next section.

You have been introduced to the basic types of dimensions—Ilinear, radial,
leader, and angular—and some auxiliary dimensions—baseline, continue, and
aligned—that are special cases of the linear type. You can also use the baseline
and continuous dimensions with angular dimensions.

Turn all the layers on, but leave their Frozen/Thawed states as is. Make the
Diml layer current, and then freeze the Dim2 layer.
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Using Ordinate Dimensions

Ordinate dimensions are widely used by the mechanical and civil engineering
professions and related trades. They differ from the kind of dimensioning you
have been doing so far in this chapter in that ordinate dimensioning specifies X
and Y coordinate values for specific points in a drawing based on an absolute or
relative Cartesian coordinate system, rather than on a distance between two
points. This method is used to dimension centers of holes in sheet metal or
machine parts and to locate surveying points on an area map.

You don’t need ordinate dimensions in the cabin project, so you'll now go
through a quick exercise in setting them up to dimension the holes in a steel
plate. Doing so will give you a glimpse of the tools that AutoCAD provides for
this type of work. If you aren’t interested in ordinate dimensioning, move on to
the next section, “Modifying Dimensions,” to modify the dimensions you’ve
already created for the cabin.

1. Open a new drawing, and leave the units at the default of Decimal
with a precision of four decimal places. Turn polar tracking on.

2. Set up a new text style, and set 0.125 as the height. Click Apply and
then Close to make it the current text style.

3. Draw a rectangle using 0,0 as the first point and 6,4 as the second.
4. Use Zoom to Extents, and then zoom to .5x. Turn off the UCS icon.

5. Draw a circle somewhere in the upper-left quadrant of the rectangle
with a radius of 0.35 units; then, using Polar Tracking mode or Ortho
mode, copy that circle once directly to the right and once directly
below the original and to two other locations not aligned with any
other circle so the configuration looks something like the left of Fig-
ure 12.34.

6. Set the Endpoint and Center osnaps to be running, and turn on
Ortho mode.

What you care about with ordinate dimensioning isn’t how far the
holes are from each other but how far the X and Y coordinates of the
centers of the holes are from a reference point on the plate. You’'ll use
the upper-left corner of the plate as a reference point, or datum point,
because it’s positioned at the origin of the drawing, or at the 0,0
point.

«u 7. Click the Ordinate button on the Dimension toolbar.

8. Click the upper-left corner of the rectangular plate, and then move
the cursor straight up above the point you picked. When you’re about
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an inch above the plate, click again. This sets the first ordinate
dimension (see the left of Figure 12.34).

9. Press the spacebar to repeat the Dimordinate command, and then
repeat step 8 for the four circles near the middle or upper portions of
the plate, using their centers as points to snap to and aligning the
ordinate dimensions by eye. The lower circle is in vertical alignment
with the one above it, so it needs no horizontal dimension. Place an
ordinate dimension on the upper-right corner of the plate to finish.
Press the F8 key to toggle Ortho mode off if you need to jog an exten-
sion line. The result should look like the right of Figure 12.34.

10. Repeat this procedure for the Y ordinate dimensions. Once again,
ignore any circles that are in vertical alignment, but include the
upper-left and lower-left corners of the plate (see the bottom of Fig-
ure 12.34).

* 7440

* 7440

FIGURE 12.34: Placing the first ordinate dimension (left), finishing up the X coordi-
nate dimensions (right), and placing theY coordinate dimensions (bottom)
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In civil engineering, ordinate dimensions are used almost the same way but
displayed differently. A datum reference point is used, but the dimensions are
displayed at each point. This is because the points are a set of surveying points
spread randomly over a large area, and the datum or reference point might be
miles away (see Figure 12.35).

FIGURE 12.35: Asample surveyor’s datum points with ordinate dimensions

The final part of this chapter will be devoted to teaching you a few techniques
for modifying dimensions.

Modifying Dimensions
You can use several commands and grips to modify dimensions, depending on
the desired change. Specifically, you can do the following:

» You can change the dimension text content.

> You can move the dimension text relative to the dimension line.
» You can move the dimension or extension lines.
|

You can change the dimension style settings for a dimension or a
group of dimensions.

» You can revise a dimension style.

The best way to understand how to modify dimensions is to try a few.
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Modifying Dimension Text

You can modify any aspect of the dimension text. You’ll look at how to change
the content first.

Editing Dimension Text Content

To change the content of text for one dimension, or to add text before or after
the dimension, use the Properties palette. You’ll change the text in the horizon-
tal dimensions for the roof and walls:

1. Zoom and pan until your view of the floor plan is similar to Fig-

ure 12.36.
) 28'-0" 7
Y 25'-0" /
PR 18'-4" Y,
N — —_—
T |

FIGURE 12.36: A modified view of the floor plan

2. Select the horizontal roof dimension at the top of the drawing. Right-
click, and choose Properties.

3. In the Properties palette, scroll down to the Text rollout, and expand
it if necessary.

4. Highlight the Text Override field, and enter <> verify in field. The
phrase is appended to the dimension (see the top of Figure 12.37).
The <> instructs AutoCAD to add the phrase to the dimension text; if
you had not prefixed the override with <>, then the phrase would
have replaced the dimension text entirely.
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4. Press the Esc key, and then click the dimension just below the roof
dimension.

5. In the Text Override box, enter <> % %P. The + symbol is now
appended to the text (see the bottom of Figure 12.37).

~

KITCHEN

28'-0" verify in field

25'-0" %
6'-8" 18'-4"

i Stk Ay Attt 7

— T I— § |
N / I ¢
) BATH| Y - 4 I £
i ,//H KITCHEN g | {;

- —r X { - Y : h,;/

FIGURE 12.37: Adding a phrase to dimension text (top) and adding a
special character (bottom)
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Unless you have all the ASCII symbol codes memorized, it might be eas-
@- ier to insert symbols into dimension text using the Ddedit command. To
do this, enter ddedit., select the dimension text, place the cursor where you want
the symbol to appear, and then click the Symbol button to see a list of available
symbols to choose from and their related ASCII codes. Click the symbol name to
be added.

Next, you’ll learn about moving a dimension.

Moving Dimensions

You can use grips to move dimensions. You used grips to move the extension
line of the roof dimension when you were putting on the vertical and horizontal
dimensions. This time, you’ll move the dimension line and the text:

1. Zoom in to a view of the right side of the floor plan until you have a
view that includes the entire balcony and its dimensions, as well as
the entire right cabin wall.

2. Select the 5'-0" dimension. Its grips appear.
3. Click the grip on the right tick mark to activate it.

4. Move the cursor up until the dimension text is above the balcony.
Click again to fix it there. Click the grip that’s on the text, and with
polar tracking on, move the text slightly to the right to clear it from
the roofline. Then, press Esc (see the top of Figure 12.38). The
dimension, line, and text move to a new position, and the extension
lines are redrawn to the new position.

5. Mirror the leader horizontally, and then, using the text grip, move it
below the balcony and left of its current location. Select the grip at
the tip of the arrow, and move it to the lower portion of the balcony.
Use the Nearest osnap to place the arrowhead precisely on the arc
(see the middle of Figure 12.38).

6. Select the radial dimension text, move it below and outside the bal-
cony, and then move the BALCONY text so that it doesn’t overlap the
dimension (see the bottom of Figure 12.38).
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FIGURE 12.38: Moving the balcony dimensions with grips: the linear dimension (top),
the leader (middle), and the radial dimension (bottom)
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To finish the changes to the balcony, you need to suppress the left extension
line of the 5'-0" dimension because it overlaps the wall and header lines.

Using Dimension Overrides

You suppress the left extension line with the Properties palette, which allows you
to change a setting in the dimension style for one dimension without altering
the style settings. Follow these steps:

1.
2.

Double-click the 5'-0" dimension to open the Properties palette.

Scroll down to the Lines And Arrows rollout. If this section isn’t
open, click the double arrows to the right.

Scroll down the list of settings in this section, and click Ext Line 1.
Then, click the down arrow in the right column to open the drop-
down list. Click Off. This suppresses the left extension line on the lin-
ear balcony dimension (see Figure 12.39).

Close the Properties palette. Press Esc to deselect the dimension.

Cover balcony w/

sédouble paned beige stucco

®R--PLAN

FIGURE 12.39: The5'-0" dimension with the left extension line suppressed

To illustrate how dimension overrides work, you suppressed an extension
line without having to alter the dimension style. Extension lines are usually
the thinnest lines in a drawing. It’s usually not critical that they be sup-
pressed if they coincide with other lines, because the other lines will over-
write them in a print.

503



504

Chapter 12 * Dimensioning a Drawing

However, in this example, the left extension line of the 5'-0" dimension for the
balcony coincides with the line representing the header of the sliding door. If the
Headers layer is turned off, you will have to suppress or move the extension line
of this dimension so it won’t be visible spanning the sliding door opening. Also,
if you dimension to a noncontinuous line, such as a centerline, use the Dimen-
sion style override features to assign special linetypes to extension lines. In the
practice exercises at the end of this chapter, you’ll get a chance to learn how to
incorporate centerlines into your dimensions.

Dimensioning Short Distances

When you have to dimension distances so short that both the text and the arrows
(or tick marks) can’t fit between the extension lines, a dimension style setting
determines where they are placed. To see how this works, you’ll redo the horizon-
tal dimensions above the floor plan, this time dimensioning the distance between
the roofline and wall line, as well as the thickness of the interior wall. The setting
changes that you made in the Fit tab when you set up the DimPlan dimension
style will help you now:

1. Zoom and pan to a view of the upper portion of the floor plan so that
the horizontal dimensions above the floor plan are visible (see
Figure 12.40).

28'-0" verify in field
25'-0" &
7

18°-4

FIGURE 12.40: The new view of the upper floor plan and its dimensions

2. Use the Erase command to erase the three dimensions that are below
the roof dimension. Each dimension is a single object, so you can
select the three dimensions with three picks or one crossing window.
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3. Activate the running osnaps, click the Linear button, and pick the
upper-left corner of the roof. Then, pick the upper-left corner of the
wall lines. Place the dimension line about 3' above the upper roofline
(see the top of Figure 12.41).

4. Click the Continue button. Click the upper end of each interior wall
line, click the upper-right corner of the wall lines, and finally click
the upper-right corner of the roof (see the bottom of Figure 12.41).
Press Esc to cancel the Continue command.

28'-0" verify in field
7 7
11=6"
7

N
4‘[ 1 / .5
.
28'-0" verify in field
7 é
-6 4 o 1'-6"
6'-6 18'-2
7 # 7
N
A 5'!

FIGURE 12.41: Thefirst dimension is placed (top) and the other dimen-
sions (bottom)

5. Save the drawing as Cabin12b.dwg.
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This concludes the exercises for dimensions in this chapter. Working success-
fully with dimensions in your drawing requires an investment of time to become
familiar with the commands and settings that control how dimensions appear,
how they are placed in the drawing, and how they are modified. The exercises in
this chapter have led you through the basics of the dimensioning process. For a
more in-depth discussion of dimensions, refer to Mastering AutoCAD 2008 and
AutoCAD LT 2008 by George Omura (Wiley, 2007).

The next chapter will introduce you to external references, a tool for viewing a
drawing from within another drawing.

If You Would Like More Practice...

In the first practice exercise, you’ll get a chance to use the dimensioning tools
that you just learned. After that is a short exercise that shows a technique for
incorporating centerlines into dimensions.

Dimensioning the Garage Addition

Try dimensioning the garage addition to the cabin that was shown at the end of
Chapter 4 (Cabin04c-addon). Use the same techniques and standards of dimen-
sioning that you used in this chapter to dimension the cabin:

1. Dimension to the outside edges of exterior walls and to the center-
lines of interior walls.

2. Use the DimPlan dimension style you set up and used in this chapter.
Close all files that you used in this chapter, and open Cabin04c-
addon.dwg. Then, use the DesignCenter to bring over the DimPlan
dimension style, the Dim text style, and the Dim1 layer.

3. Add text to this drawing as shown in Figure 12.42.
4. When you're finished, save this drawing as Cabinl2b-addon. dwg.
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FIGURE 12.42: The walkway and garage dimensioned

Dimensioning to a Centerline

This exercise will take you through a series of steps to show you how to use cen-
terlines as replacements for extension lines in dimensions. I'll use as many of
the default settings for AutoCAD as I can to give you a look at what ouf-of-the-
box, or vanilla, AutoCAD looks like—that is, how drawings look if you use the
default settings for text styles, dimension styles, units, and so forth. The draw-
ing you'll make is similar to the one you made in Chapter 2, but you know
much more now:

1. Choose File > New; then, in the Create New Drawing dialog box,
select the acad. dwt template.

2. Start the Rectangle command, and click a point in the lower-left
quadrant of the drawing area. For the second point, enter @6,2..

3. Turn off the UCS icon, use Zoom to Extents, and then zoom to .5x.
Pan to move the new rectangle down a little (see Figure 12.43).

FIGURE 12.43: Therectangle after panning down
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You want to dimension from the upper-left corner of the rectangle to the
center of the upper horizontal line and then to the upper-right corner. You'll
select the Dimension command from the menu bar and use the default dimen-
sion settings:

1.

Create a new layer called Dim, accept the White color, and make Dim
current. Set the Endpoint and Midpoint osnaps to be running, and
then choose Dimension > Linear. Click the upper-left corner of the
rectangle, and then click the midpoint of the upper horizontal line of
the rectangle. Drag the dimension line up to a point about one unit
above the upper line of the rectangle, and click. This places the first
dimension.

Click the dimension to make grips appear. Click the grip that is at the
midpoint of the upper horizontal line of the rectangle, and with Polar
on, drag it down to a point below the rectangle. Press Esc to deselect
the dimension.

Choose Dimension > Continue, and select the upper-right corner of
the rectangle. Doing so places the second dimension. Press Esc to
end the command.

On the Properties toolbar, open the Linetype Control drop-down list,
and select Other. In the Linetype Manager dialog box, click the Load
button.

In the Load Or Reload Linetypes dialog box, scroll down, find and
click Center2, and then click OK. The Center2 linetype now appears
in the Linetype Manager dialog box. Click OK.

Double-click the left dimension to open the Properties palette. In the
Lines And Arrows area, click Ext Line 2 Linetype. Open the drop-
down list, and select Center2. Press Esc to deselect the dimension.

Select the right dimension. On the Properties palette, return to the
Lines And Arrows area, and click Ext Line 1 Linetype. Open the drop-
down list, and select Center 2. Press Esc to close the Properties
palette.

Now there is a centerline through the rectangle that’s part of the dimensions.
As a final touch, you'll put a centerline symbol at the top of the center line by
using the MText command:

1.

Start the MText command, and make a small defining window some-
where in a blank portion of the drawing area.
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. Right-click the drawing area, and select Symbol. In the fly-out

menu that displays, select Center Line. A centerline symbol now
appears in the MText Editor. Highlight it, and change its height
from 0.2000 to 0.4000.

. With the text still highlighted, click the MText Justification button in

the Text Formatting toolbar. From the fly-out menu that appears,
click Bottom Center. Click OK in the Text Formatting toolbar to exe-
cute the changes.

. Click the centerline symbol to activate the grips. Click the lower

middle grip, and then click the upper end of the centerline. This
locates the symbol.

. Turn off osnaps, be sure Polar is on, and click the same grip you did

in the previous step. Move the symbol up slightly to create a space
between it and the centerline (see Figure 12.44).

This completes the exercise.

¢

FIGURE 12.44: The centerline symbol and a centerline used as part of
two dimensions

Doing Other Exercises

Use the skills you've learned in this chapter to do the following:

» Set up a dimension style for your own use.
» Dimension a drawing as you would in your own profession or trade.

» Dimension any of the other drawings offered in previous chapters,
such as the block, the gasket, or the parking lot.
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Are You Experienced?

Now you can...

¥ create a new dimension style and child style

¥ place vertical and horizontal dimensions in a drawing
¥ use radial, aligned, and angular dimensions

¥ create multileader lines for notes

¥ modify dimension text

¥ override a dimension style

¥ modify a dimension style



Managing
External
References

Understanding external references
Creating external references
Modifying external references

Converting external references into blocks
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he floor plan of a complex building project might actually be a composite

of several AutoCAD files that are linked together as external references to

the current drawing. This enables parts of a drawing to be worked on at

different workstations (or in different offices) while remaining linked to a
central host file. In mechanical engineering, a drawing might similarly be a
composite of the various subparts that make up an assembly.

External references are . dwg files that have been temporarily connected to the
current drawing and are used as reference information. The externally referenced
drawing is visible in the current drawing. You can manipulate its layers, colors,
linetypes, and visibility, and you can modify its objects, but it isn’t a permanent
part of the current drawing. Changes made to the xref’s appearance, such as color
or linetype, in the current drawing do not apply to the xref source drawing.

External references are similar to blocks in that they behave as single objects
and are inserted into a drawing in the same way. But blocks are part of the cur-
rent drawing file, and external references aren’t.

Blocks can be exploded back to their component parts, but external refer-
ences can’t; however, external references can be converted into blocks and
become a permanent part of the current drawing. In Chapter 7, you were able
to modify the window block and, in so doing, update all instances of the window
block in the drawing without having to explode the block. With an external
reference—usually called an xref—you can apply the same updating mecha-
nism. To manage external references, you need to learn how to set up an xref,
manipulate its appearance in the host drawing, and update it.

Before you set up the xref, you’ll create a site plan for the cabin. You’ll then
externally reference the site plan drawing into the cabin drawing. In Figure 13.1,
the lines of the site plan constitute the xref, and the rest of the objects are part
of the host drawing. After these exercises, you’ll look at a few ways that design
offices use external references.

Drawing a Site Plan

The site plan you'll use has been simplified so that you can draw it with a mini-
mum of steps and get on with the external referencing. The following are essen-
tial elements:

» Property lines

» Access road to the site
» North arrow
>

Indication of where the building is located on the site

The first step is to draw the property lines.
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i

FIGURE 13.1: Thesite plan with the cabin as an external reference

Using Surveyor’s Units

You draw property lines using surveyor’s units for angles and decimal feet for
linear units. In laying out the property lines, you’ll use relative polar coordi-
nates: you'll enter coordinates in the format @distance<angle, in which the dis-
tance is in feet and hundredths of a foot, and the angle is in surveyor’s units to
the nearest minute.

Introducing Surveyor’s Units

Surveyor’s units, called bearings in civil engineering, describe the direction of a
line from its beginning point. The direction (bearing), described as a deviation
from the north or south toward the east or west, is given as an angular measure-
ment in degrees, minutes, and seconds. The angles used in a bearing can never
be greater than 90°, so bearing lines must be headed in one of the four direc-
tional quadrants: northeasterly, northwesterly, southeasterly, or southwesterly. If
north is set to be at the top of a plot plan, south is down, east is to the right, and
west is to the left. Thus, when a line from its beginning goes up and to the right,
it'’s headed in a northeasterly direction. And when a line from its beginning goes
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down and to the left, it’s headed in a southwesterly direction, and so on. A line
that is headed in a northeasterly direction with a deviation from true north of
30° and 30 minutes is shown as N30d30'E in AutoCAD notation.
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With the surveyor’s unit system, a sloping line that has an up-and-to-the-left
direction has a down-and-to-the-right direction if you start from the opposite
end. So, in laying out property lines, it’s important to move in the same direction
(clockwise or counterclockwise) as you progress from one segment to the next.

Laying Out the Property Lines

You'll set up a new drawing and then start at the upper-right corner of the prop-
erty lines and work your way around counterclockwise:

1. Open Cabin12b.dwg from your Training Data folder (or the folder
in which your training files are stored). Choose File > Save As, and
save the drawing as Cabin13a.dwg.

2. Click the QNew button on the Standard toolbar, and open a new file
D using the acad.dwt template.

3. From the menu bar, choose Format > Units to open the Drawing
Units dialog box, and change the Precision value, in the Length area,
to two decimal places (0.00).

4. In the Angle area, open the Type drop-down list, and select Sur-
veyor’s Units. Then, change the Precision value to the nearest minute
(N0d00' E). Click OK. You'll need an area of about 250' x 150' for the
site plan.

5. Open the Format menu again, and choose Drawing Limits. Press . to
accept the default of 0.00,0.00 for the lower-left corner. Enter
250,150.1. Don’t use the foot sign.

6. Right-click the Snap button on the status bar, and choose Settings.
Change Snap Spacing to 10.00, and change Grid to 0.00. Then, select
the Grid check box to turn on the grid, but leave Snap off. Click OK.

7. In the drawing, enter z.! a. Then, zoom to .85x to see a blank space
around the grid (see Figure 13.2).
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FIGURE 13.2: Thesite drawing with the grid on

8. Create a new layer called Prop_line. Assign it the color number 172,
and make it current.

9. Start the Line command. For the first point, enter 220,130.. This
starts a line near the upper-right corner of the grid.

10. Be sure Snap is turned off. Then, enter the following:
@140<n90dw.
@90<s42d30'w.]
@140<s67d30'e]
@80<n52d49'e.d
c
The property lines are completed (see Figure 13.3).

FIGURE 13.3: The property lines on the site drawing
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You can also start
the Scale command
by choosing

Modify > Scale
from the menu bar
or by entering sc...
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Drawing the Driveway

The driveway is 8' wide and set in 5' from the horizontal property line. The
access road is 8' from the parallel property line. The intersection of the access
road line and the driveway lines forms corners, each with a 3' radius. The drive-
way extends 70' in from the upper-right corner of the property.

Let’s lay this now:

1.

10.

11.

Choose Format > Units from the menu bar. Change the Length units
to Architectural and the Angle units to Decimal Degrees. Then, set
the Length Precision to %" and the angular precision to 0.00. Click
OK. Because of the way AutoCAD translates decimal units to inches,
your drawing is now only %::th the size it needs to be. (Use the Dis-
tance command to check it.) You’ll have to scale it up.

Click the Scale button on the Modify toolbar.

3. Enter all.l. For the base point, enter 0,0..

. Atthe Specify scale factor or [Copy/Reference]: prompt,

enter 12.1. Then, click Grid on the status bar to turn off the grid.

. Use Zoom to Extents, and then zoom out a little. The drawing looks

the same, but now it’s the correct size. Check it with the Dist com-
mand, which you encountered in Chapter 7, or dimension some of
the lines. Delete any dimensions that you make (the value will appear
in the Command window).

. Offset the upper, horizontal property line 5' down. Offset this new

line 8' down.

Offset the rightmost property line 8' to the right (see the top of Fig-
ure 13.4).

Create a new layer called Road. Assign it the color White, and make
the Road layer current.

Select the new lines, open the Layer Control drop-down list, and click
the Road layer to move the selected lines to the Road layer. Press Esc
to deselect the lines.

Extend the driveway lines to the access road line. Trim the access
road line between the driveway lines.

Fillet the two corners where the driveway meets the road, using a 3'
radius (see the bottom of Figure 13.4).
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FIGURE 13.4: Offset property lines (top) and the completed intersection
of the driveway and access road (bottom)

Finishing the Driveway

A key element of any site plan is information that shows how the building is posi-
tioned on the site relative to the property lines. Surveyors stake out property lines.
The building contractor then takes measurements off the stakes to locate one or
two corners of the building. In this site, you need only one corner because you're
assuming the cabin is facing due west. A close look at Figure 13.1, shown earlier in
this chapter, shows that the end of the driveway lines up with the outer edge of the
back step of the cabin. Below the driveway is a square patio, and its bottom edge
lines up with the bottom edge of the back step. So, the bottom corner of the back
step coincides with the lower-left corner of the patio. This locates the cabin on the
site (see Figure 13.5).
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FIGURE 13.5: The driveway and patio lined up with the cabin

Imagine the site being on a bluff of a hill overlooking land that falls away to
the south and west, providing a spectacular view in that direction. To accommo-
date this view, you’ll want to change the orientation of the cabin when you exter-
nally reference it into the site drawing:

1.

On the status bar, turn on Polar, and be sure the Endpoint osnap is
running. Then, draw a line from the upper-right corner of the prop-
erty lines straight up to a point near the top of the screen.

Offset this line 70' to the left. This will mark the end of the driveway.

Draw a line from the lower endpoint of this offset line down a dis-
tance of 40'-4". Then, using polar tracking, continue this line 11'-4"
to the right.

Offset the 40'-4" line 11'-4" to the right. Offset the newly created line
11'-4" to the right as well.

Offset the upper driveway line 24' down. These are all the lines you
need to finish the site plan (see the top of Figure 13.6).

Finish the driveway and patio by using the Trim, Fillet, and Erase
commands as you have in previous chapters. The radius of the corner
to fillet is 6' (see the bottom of Figure 13.6). Erase the two guidelines
you drew in steps 1 and 2.
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FIGURE 13.6: The offset lines (top) and the finished driveway and patio
(bottom)

7. Make layer 0 current, draw a north arrow, and place it in the lower-
left corner.

8. Open the Layer Properties Manager dialog box, and change the line-
type for the Prop_line layer to Phantom. (You’ll have to load it; see
Chapter 6.)

9. Enter Itscaled, and then enter 100... You'll see the Phantom linetype
for the property lines.

10. Save this drawing in your training folder as Sitel3a.dwg.

This completes the site plan. The next step is to attach the site plan as an
external reference into the cabin drawing.
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Setting Up an External Reference

When you set up an external reference, you go through a process similar to that
of inserting a block into a drawing, as you did in Chapter 7. You select the draw-
ing to be referenced and specify the location of its insertion point. There are
options for the X scale factor, Y scale factor, and rotation angle, as there are for
inserting blocks. And here, as with blocks, you can set up the command so that
it uses the defaults for these options without prompting you for your approval.

Using the External References Palette

You can run all external reference operations through the External References
palette, which you can open by choosing Insert > External References from the
menu bar or by entering xr.l. To set up a new external reference, choose Insert >
DWG Reference. The External References palette references image files and DWF
or DGN underlay files as well as other AutoCAD drawings. DWF files are image
files produced by several Autodesk products and are similar to Adobe PDF files.
Files that have the .dgn extension are drawings created with the MicroStation
software.

Also, the Reference toolbar has five command buttons related to externally ref-
erenced files. You open it the same way you opened the Dimension toolbar in the
preceding chapter: right-click any toolbar on the screen, and then choose Refer-
ence from the shortcut menu. But unless you’re an advanced user, I don’t rec-
ommend using the Reference toolbar while working through this chapter, for
two reasons. First, six other buttons on the toolbar used for Image commands
allow you to import raster drawings into AutoCAD and adjust them, operations
not covered in this book. Second, the toolbar doesn’t include all the xref com-
mands I'll be covering. If you have already opened this toolbar, click the X in the
upper-right corner to close it. The following two series of steps will guide you
through the process of attaching Sitel3a to Cabinl3a as an xref:

1. With Cabinl3a as the current drawing, zoom out, and then create a
new layer called Site. Use the default color of White/Black, and make
the Site layer current.

2. Choose Insert > DWG Reference to open the Select Reference File
dialog box.

3. Locate the Training Data folder (or the folder in which your train-
ing files are stored), and select Sitea. Then, click Open to open the
External Reference dialog box (Figure 13.7).
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FIGURE 13.7: The External Reference dialog box with Sitel3a as the
named reference

The file being referenced, Sitel3a, appears in the Name drop-down list at the
top of the dialog box, with the full path of the file’s location just below. The bot-
tom half contains three options for the insertion process, which are like those in
the Insert dialog box that you used for inserting blocks in Chapter 7. Note that
only the insertion point is specified on the screen. The Scale and Rotation options
should be set to use their default settings. If they aren’t, click the appropriate
check boxes so that this dialog box matches that in the previous graphic. Con-
tinue as follows:

1. Be sure Attachment is selected in the Reference Type area, and then
click OK. You return to your drawing, and the site plan drawing
appears and moves with the crosshair cursor.

2. Pick any point to the lower left of the cabin to be the insertion
point, and then zoom to the drawing’s extents. The xref drawing is
attached and appears in the site plan (see Figure 13.8).

The attached xref appears exactly as it did when it was the current drawing.
When you use this file as part of a site plan, or part of the cabin drawing, you
don’t want all the information be visible. In fact, you want most of the informa-
tion invisible. You'll accomplish this by freezing many of the layers in the xref
drawing, as explained in the next chapter.
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FIGURE 13.8: The Sitel3a drawing attached to the Cabin 13a drawing

Moving and Rotating an Xref

Now you need to move the site plan and rotate it to its position next to the patio:

1.
2.
3.

Freeze the Dim1 layer.
Start the Rotate command, click the site plan, and then press .

To specify a location for the base point, click anywhere near the
middle of the drawing area, and then enter 90... The site lines are
rotated to the correct orientation (see the top of Figure 13.9).

Be sure the Endpoint osnap is running. Then use the Move command
to move the lower-right corner of the patio to the lower-left corner of
the back step (see the bottom of Figure 13.9).

Use Zoom Previous to a view of the whole site. The cabin is oriented
correctly on the site (see Figure 13.10). This is the same view as in
Figure 13.1 (shown earlier).
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FIGURE 13.9: The cabin rotated (top) and positioned next to the patio (bottom)
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FIGURE 13.10: The cabin xref is located on the site drawing.

You have established Sitel3a as an external reference in this drawing. The
next step is to make revisions to Sitel3a and see how they affect the xref.

USING THE LAYER STATES MANAGER

You use the Layer States Manager to save the current setup of various
properties and states of layers in the current drawing.You can activate it by
clicking the Layer States Manager button in the Layer Properties Manager
dialog box.You can perform all the operations for controlling the Layer
States Manager through this dialog box.

To set up a new layer state, follow these steps:

1. In the Layer Properties Manager dialog box, set up the layer proper-
ties and states as you want them to be saved, and then click the
Layer States Manager button.

2. In the Layer States Manager dialog box, enter a name for the new
layer state.

Continues
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USING THE LAYER STATES MANAGER (Continued)

3. In the Layer Settings to Restore area, check the layer settings you
want to save as part of the new layer state. (You’ll learn about
Plot/No Plot, Current VP Frozen/Thawed, Lineweight, Plot Style, and
New VP Frozen/Thawed in Chapters 14 and 15.)

4. Click Close to save the new layer state.

You also use the Layer States Manager dialog box to manage existing layer
states. Here are its features:

Layer States list box Displays a list of previously set up layer states.

Restore button Restores the layer state that is highlighted in the Layer
States list box.

Delete button Deletes a layer state. This doesn’t affect the current layer
setup.

Import button Imports a . Tas file as a new layer state in the current
drawing.

Export button Exports the chosen saved layer state to be saved as
a . las file.

To modify a layer state, restore it to be the current layer state, and then
change it.To rename a layer state, highlight it, click its name, and type the
new name.

Modifying an Xref Drawing

You can modify an xref drawing by making it the current drawing, making the
modification, saving the changes, making the host drawing current, and reloading
the xref. AutoCAD users can also modify an xref by using a special modification
command while the host drawing is current. You'll start by opening Sitel3a.dwg
and adjusting the width of the road. Then you’ll make Cabin13a current again and
use AutoCAD to modify the site plan, as an xref, adding a walkway around two sides
of the cabin.

Modifying an Xref by Making It
the Current Drawing

Because you found such a spectacular site for the cabin, you want to add a deck
around what was originally the front door and is now the west-facing entrance:
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1. With Sitel3a as the current drawing, zoom in to the area that
includes the road and patio.

2. Offset the lower road line 2' downward.

3. Fillet the right side with a radius of 3' and the left at 6'.
4. Delete the original line and radii. Your access road is now 10' wide.

5. Save the Sitel3a drawing.

This concludes the modifications you’ll make to the site plan in this
exercise, although you’ll make more later. Now you can return to the
cabin drawing.

6. Switch to the Cabin13a file. A balloon message appears at the bottom
of the AutoCAD window, pointing to the Manage Xrefs icon in the tool
tray. This is indicating that an externally referenced drawing has been
saved after it was attached to the current drawing. You could click the
blue link text to reload the file, but for this exercise, you will take a
look at the External References palette and reload it from there.

'r_b I stewnal Helmsence fde Har Lhanged
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7. Open the External References palette, as shown in Figure 13.11, and
stretch it to make it wider. The palette shows most of the pertinent
information regarding the externally referenced files in the scene
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including the status. In this case, the palette indicates that Sitel3a
needs reloading.
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FIGURE 13.11: The External References palette showing the status
of the xrefs

8. Select the Sitel3a xref in the palette, right-click, and choose Reload.
This causes AutoCAD to reevaluate the external reference and update
the current drawing. The cabin drawing now shows the 10'-wide
access road from the site plan drawing (see Figure 13.12).

I
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FIGURE 13.12: The cabin drawing with the updated site plan xref

527

LT works in the same
way, but it doesn’t
display the “Needs
Reloading” warning.
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The Edit Reference
In-Place command
edits both blocks and
xrefs. So, in
AutoCAD’s technical
vocabulary for this
command and its
prompts, both blocks
and xrefs are referred
to as references.
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9. Close the Sitel3a file, but leave the Cabin13a file open.
10. Save the cabin drawing as Cabin13b.dwg.

In this exercise, you saw how a host drawing is updated when the drawing that
is externally referenced is made current, modified, saved, and then reloaded as
an xref. This is a good example of the power of layers. You can set them up one
way in the actual drawing and another way in the xref of that drawing in a host
file. In fact, you can externally reference the same drawing into any number of
host files; have the layer characteristics of visibility, color, and linetype be differ-
ent in each host file; and save them as such with each host file. Xref is a powerful
feature of AutoCAD, and you’ll learn more about the possible applications of this
tool toward the end of this chapter.

Modifying an Xref from Within
the Host Drawing

In Chapter 7, you used the Xref And Block In-Place Editing tool to update

the window block. You can use the same tool here for editing an xref while
the host drawing is the current drawing. You can’t create a new layer with this
tool, but many of the regular editing commands are available when you use it.
You’ll make a few modifications to the site plan xref to illustrate this feature.

AutoCAD LT 2008 doesn’t have the In-Place Xref And Block Edit feature. To keep

your drawing current with the book, read through the following section to see what
changes you’re making, and then use the technique for modifying Sitel3a that
you used in the previous section. That is, make Sitel3a current, make the modifi-
cations described in the following exercise, save the changes, make Cabin13b cur-
rent, and use the External References palette or the balloon warning link to reload
Sitel3a. Then continue with step 9 in the following exercise.

1. In the Cabin13b file, make layer 0 current.

2. Zoom in to the cabin floor plan, but leave enough room to see the
patio and about 5' in front to the house (see Figure 13.13).

3. Choose Tools > Xref And Block In-Place Editing > Edit Reference
In-Place. You're prompted to select the reference to edit. Click any
object from the site plan xref. Alternately, you can double-click the
xref directly instead of accessing the tool from the menu system.

4. The Reference Edit dialog box opens (see Figure 13.14). On the Iden-
tify Reference tab, Sitel3a is listed as the selected xref, and a pre-
view window illustrates the xref drawing.
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FIGURE 13.13: The cabin drawing with the updated site plan xref

FIGURE 13.14: The Reference Edit dialog box

5. Click OK. The Refedit toolbar appears, and the cabin objects turn
gray to indicate that they are not editable while the drawing is in ref-
erenced edit mode.
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\! '} W A R NI N G Ifyou have the AutoSave tool set to automatically save
your drawing periodically (Tools > Options > Open and Save > File Safety
Precautions or savetime.J), this feature is disabled during reference editing.

You’re now free to use many of the Draw and Modify commands on
the site plan drawing that you just selected.

6. Open the Layer Properties Manager, and notice that several new lay-
ers now appeatr.

At the top are $0$Prop_line and $0$Road, and lower in the list are
Site13|Prop_line and Sitel3a|Road. The layer names separated by the
pipe (]) symbol indicate that these are layers from the externally ref-
erenced Sitel3 drawing and are referred to as xref~-dependent. One
restriction in the layer tools is that you can’t make an xref-dependent
layer current in the host drawing. The layers at the top of dialog box,
the ones with the $ symbols, will hold any objects created on them
and then shift those objects to the proper xref layer at the conclusion
of the editing session.

7. Make the $0$Road layer current, and then draw a 3'-0" sidewalk along
the west and north sides of the cabin. The sidewalk will be narrower
between the cabin and the patio (see Figure 13.15).

]| 2D wWhhe
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FIGURE 13.15: The new sidewalk created in the externally referenced site plan
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8. Move to the Refedit toolbar. On the far right end, click the Save Refer-
] ence Edits button. When the warning dialog box opens, click OK.
Your changes to the site plan are now saved back to the Sitel3a file.

9. Use Zoom to Extents, and then zoom out a little to a view of the
whole site (see Figure 13.16). Save this drawing. It’s still named
Cabinl3b.dwg.

{=

FIGURE 13.16: The Sitel3c drawing with the revised xref of the cabin

In this exercise, you saw how a host drawing is updated when its external ref-
erence is changed and how you can control the appearance of objects in the xref
drawing from the host drawing by working with the xref-dependent layers. You
also saw how you can modify objects in the xref from the host drawing by using
the in-place xref editing tool. A drawing can serve as an external reference in sev-
eral host drawings at the same time and have a different appearance in each one,
including location, rotation, and scale. The results of in-place xref editing, how-
ever, must be saved back to the original drawing in order to be viewed in the
xref. In-place xref editing is usually done only when the results are meant to be
permanent changes in the original source drawing.
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Adding an Image to a Drawing

Not only can you externally reference other drawing files into the current draw-
ing, but you can also reference image files. Using this feature, you can add digital
photographs or scanned images such as artist renderings and construction forms
to a drawing. The procedure is similar to adding an externally referenced draw-
ing; just follow these steps:

1. Create a new layer named Image, make it current, and then open the
External References palette.

2. Right-click a blank area below the existing filenames, and choose
Attach Image from the context menu to open the Select Image File
dialog box.

3. Most of the common image file formats are compatible with AutoCAD
2008. Navigate to the file that you want to attach, and then click the
Open button (see Figure 13.17).
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FIGURE 13.17: Theimage to be referenced in the Select Image File
dialog box

,?’ T I P When you select an image file, a preview appears in the Select
Image File dialog box. You can use the arrow buttons on the keyboard to
quickly change the selection and associated preview image.

4. The Image dialog box that opens is similar to the External Reference
dialog box that you saw earlier in this chapter. Click OK.

5. In the drawing area, click once, move the cursor, and then click again
to create the rectangular frame for the image. The image appears
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inside the frame. The exact size of the frame is unimportant for this
exercise, so ignore it for now. In the next chapter, you will decide how
to view the image in the context of the rest of the drawing.
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The imageframe variable determines the visibility of the image
frame and how it reacts when clicked. Setting the variable to 0 (zero)
causes the frame to be invisible and also prevents the image from
being selected. Setting the variable to 1 displays the frame, allows it
to be selected, and also shows the frame when the drawing is plotted
(plotting is covered in Chapter 15). Setting imageframe to 2 dis-
plays the frame in the viewport, allows it to be selected, but does not

show the frame when the drawing is plotted. This variable affects all
the images in the drawing.

6. Enter imageframe.! 2.1 to set the variable to 2.

That’s all there is to adding images to AutoCAD drawings. You can move and
rotate the image using the same tools as with any other object. You can resize
the image by selecting the frame and adjusting the grips. You get access to some
rudimentary image-editing tools when you double-click the image frame. Feel
free to experiment with them, but do not be concerned about altering the image
file; these adjustments affect only the image’s display inside AutoCAD.

Putting Xrefs to Use

External references have many different uses. I'll describe two common applica-
tions to illustrate their range.

Suppose you're working on a project as an interior designer and a subcon-
tractor to the lead architect. The architect gives you a drawing of a floor plan
that is still undergoing changes. You load this file onto your hard disk, in a spe-
cially designated folder, and then externally reference it into your drawing as a
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background—a drawing to be used as a reference to draw over. You can now
proceed to lay out furniture, partitions, and so on, while the architect is still
refining the floor plan.

At an agreed-on time, the architect gives you a revised version of the floor plan.
You overwrite the one that you have on your computer with the latest version. You
can then reload the xref into your furniture layout drawing, and the newer version of
the floor plan will be the background. In this example, the lead architect might also
send the same versions of the floor plan to the structural and mechanical engineers
and the landscape architect, all of whom are working on the project and using the
architect’s floor plan as an xref in their respective host drawings (see Figure 13.18).
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FIGURE 13.18: Asinglefloor plan as an xref to three subcontractors

Xrefs are often used when parts of a job are being done in an office where a
network is in place. Suppose a project involves work on several buildings that
are all on the same site. By using xrefs, each building can be externally refer-
enced to the site plan. This keeps the site plan drawing file from getting too large
and allows the project work to be divided among different workstations; in addi-
tion, the project manager can open the host site plan and keep track of progress
on the whole project (see Figure 13.19).

These two applications for setting up xrefs in relation to a host file are applica-
ble to almost any profession or trade using AutoCAD.
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Building A Building B Building C
Xref Xref Xref

Site plan

FIGURE 13.19: Three buildings as xrefs to a single site plan

Exploring Additional Xref Features

You have seen how you can modify an xref in the host or the original drawing
and how to bring in images. A few other features of external references deserve
mention.

Setting the Xref Path

When you attach an xref to the host drawing, AutoCAD stores the name of the
xref and its path.

Y NOTE The path of a drawing file is the name of the drive, folder, and

subfolder where a file is stored, followed by the name of the drawing.

Each time you open the host drawing, AutoCAD searches for any xrefs saved
with the host file and displays them in the host drawing. If the xref drawing is
moved to a new folder after the xref has been attached, AutoCAD won’t be able to
find the xref and can’t display it. To avoid that situation, you must update the
host drawing with the new path to the xref file. Let’s go through a quick exercise
to illustrate how this works:

1. Save and close the Cabin13c.dwg drawing.

2. Use Windows Explorer to create a new subfolder called Xref within
the training folder you previously set up. Move Sitel3a to this folder.
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3.

Return to AutoCAD, and open Cabin13c.dwg again. The xref doesn’t
show up, but a little line of information appears in the host drawing
where the insertion point of the xref was located. If you zoom in, you
can read the information: it’s the original path and filename of the xref.

Press F2 to switch to the AutoCAD text screen for a moment, and
note the line that says Resolve Xref "Sitel3a":followed by the
path and then cannot be found. AutoCAD is unable to find the xref
because the path has changed. Press F2 again.

Open the External References palette (choose Insert > External Ref-
erences). In the File References area where xrefs are listed, the path
appears for each xref under the heading Saved Path (see Figure 13.20).
You can slide the scroll bar to the right—or widen the palette—to see
the full path. Notice also that the Status column for this xref reads
“Not Found.”
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13.20: The missing xref is identified in the External References palette.

Click the Sitel3a xref to highlight it. Move down to the Details area,
and click the blank space to the right of Found At. A button with
three dots appears at the right end of the blank space.

. Click the three dots. This opens the Select New Path dialog box.

Find the Sitel3a drawing in the new Xref folder. Highlight it,
and click Open.

. Back in the External References palette, the path has been updated

for Sitel3a. Click the X at the top of the palette title bar. Use Zoom
Previous one or two times. The xref is restored in your drawing.
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\1 ” W A RNI N G When you're working with xrefs, be careful where you
store files that are acting as xrefs to other files.

Binding Xrefs

On occasion, you’ll want to permanently attach an xref to the host drawing. If you
send your drawing files to a printing service to be plotted, including a set of xref
files can complicate things. Also, for archiving finished work, it might be better to
reduce the number of files. There might also be occasions when the xref has been
revised for the last time and no longer needs to be a separate file. In all these situ-
ations, you'll use the Bind command to convert an external reference into a block
that is stored permanently in the host drawing:

1. Open the External References palette, and right-click Sitel3a in the
File References list.

2. Choose Bind from the shortcut menu to open the Bind Xrefs dialog box.
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The two options in the Bind Type area have to do with how layers are
treated when an xref is bound to the host drawing. The default is Bind.
It sets the xref layers to be maintained as unique layers in the host
drawing. With the Insert option, layers that have the same name in
the two drawings are combined into one layer. None of the layers in
Sitel3a has the same name as any layers in Cabin13c. Let’s use the
Insert option.

3. Change the Bind Type to Insert, and click OK. The xref disappears
from the list of xrefs.

4. Close the External References palette. Your drawing looks unchanged.

5. Click the site plan, and then enter list.!. The AutoCAD Text Window
shows that the cabin is now a block reference.

6. Press F2, and then open the Layer Properties Manager. The site plan’s
layers all become layers in the Cabin13c drawing and no longer have
the Sitel3a| prefix.
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7.

10.

Click OK, and then choose Insert > Block. In the Insert dialog box,
open the Name drop-down list. Sitel3a is listed here as a block,
along with the window and door blocks that you created in Chapter 7.
A few additional blocks might be on the list. These blocks are used by
the dimensions in the drawing.

. Close the drop-down list by clicking a blank portion of the dialog box.

Then, click Cancel to return to your drawing. The site plan is now a
permanent part of the Cabin13c drawing. If you need to make changes
to the site plan part of the drawing, you can explode it and use the
Modify commands. Or, if you're running AutoCAD, you can use the In-
Place Xref and Block Edit tool that you used previously in Chapter 7 to
modify the window block and, again in this chapter, to modify the
rooflines and erase the front step.

. You do not want to save the changes in this drawing. Click File >

Close, and then click No in the dialog box that opens.

Move the Sitel3a file back into the Training Data folder where it
was prior to starting the exercises in the “Exploring Additional Xref
Features” section.

This has been a quick tour of the basic operations used to set up and control
external references. There are more features and commands for working with xrefs
than I've covered here, but you now know enough to start working with them.

Exploring the Other Features of Xrefs

What follows are a few additional operations and features that you might find
useful when you delve more deeply into external references. Play around a little,
and see what you can do:

» Externally referenced drawings can have drawings externally refer-

enced to them. These are called nested xrefs. There is no practical
limit to the number of levels of nested xrefs that a drawing can have.

» You can’t explode an xref, but you can detach it from the host. The

Detach command is on the shortcut menu that appears when you
right-click an xref in the External References palette.

Large, complex drawings that are externally referenced often have
their insertion points coordinated in such a way that all xrefs are
attached at the 0,0 point of the host drawing. This helps keep drawings
aligned properly. By default, any drawing that is externally referenced
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into a host drawing uses 0,0 as its insertion point. But you can change
the coordinates of the insertion point with the Base command. With the
drawing you want to change current, enter base.!, and enter the coordi-
nates for the new insertion point.

» You can limit which layers and, to some degree, which objects in a
drawing are externally referenced in the host drawing by using index-
ing and demand loading.

» A host drawing can be externally referenced into the drawing that has
been externally referenced into the host, causing a circular reference.
This is called an overlay and is an option in the Attach Xref dialog
box. Overlays ignore circular xrefs.

» If you freeze the layer that was current when an xref was attached, the
entire xref is frozen. Turning off this same layer has no effect on the
visibility of the xref.

» The Unload button in the External Reference dialog box lets you
deactivate xrefs without detaching them from the host file. They stay
on the list of xrefs and can be reloaded at any time with the Reload
button. This option can be useful when you’re working with complex
drawings that have many xrefs.

If You Would Like More Practice...

In this chapter, you externally referenced the site plan drawing into the cabin
drawing, as an architect who was designing the project might have done. If you
were the architect, you might want to have several additional drawings. Try
doing this:

1. Create several new drawings of furniture and a shed. Each object is to
have its own layer. Make more than one drawing for some of the
objects, such as two beds or tables.

2. Add digital images, on their own layers, that show real-world exam-
ples of the furniture.

3. Externally reference all the furniture and shed drawings into the
cabin drawing.

4. Use the Layer States Manager, as covered in Chapter 6, to create layer
states for each combination of furniture.
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Are You Experienced?

Now you can...

¥ draw a basic site plan

¥ use surveyor’s units to lay out a property line
¥ attach an external reference

revise a drawing that is externally referenced
modify an xref from the host drawing

update an xref path

bind an xref to a host file

B &8 8 8 8

insert image files into an AutoCAD drawing
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CHAPTER 14

Using Layouts
to Set Up a Print

Putting a title block in a layout
Setting up viewports in a layout
Aligning viewports

Controlling visibility in viewports

Adding text in a layout
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n Chapter 13, I introduced external references, which are useful and powerful

tools for viewing one drawing from within the current drawing. This chapter

builds on the material I introduced in Chapter 13. Here you’ll learn to use

external references in Layout display mode, which will allow you to get even
more mileage out of them. External references help you combine several draw-
ings into a composite; layouts allow you to set up and print several views of the
same file. The layout is a view of your drawing as it will sit on a sheet of paper
when printed.

Each layout has a designated printer and paper size for the print. You adjust
the positioning of the drawing and the scale of the print. The part that is difficult
to understand is the way two scales are juxtaposed in the same file: the scale of
the drawing on the printed paper (usually a standard scale used by architects,
such as %" = 1'-0") and the scale of the layout, which is almost always 1:1, or
the actual size of the paper. Other professions, such as mechanical or civil engi-
neering, set up their drawings the same way. They may use a different set of
standard scales for the drawing on the printed paper, but the layout almost
always remains 1:1.

One way to visualize how a layout works is to think of it as a second drawing,
or a specialized layer, that has been laid over the top of your current drawing.
Each layout that you create will have one or more viewports—special windows
through which you will view your project at a scale to be printed. The layouts are
usually at a scale of 1:1 (actual size) and contain some of the information that
you originally included with the building lines, such as the border and title block,
notes, the scale, north arrow, and so on.

Think for a moment about drawing the floor plan of a building on a traditional
drafting table. You draw the building to a scale such as /4" = 1'-0". Then, on the
same sheet of paper, you print a note using letters that are, say, /4" high. If you
look at those letters as being on the same scale as the building, they would mea-
sure 1' high, and that’s what we’ve been doing on the cabin drawing so far. But in
traditional drafting, you don’t think that way; instead, you work with two scales
in the drawing without thinking about it. So, a letter is /4" high (actual size), and
a part of the building that measures %" on the paper is thought of as being 1'
long (at a scale of %" = 1'-0"). Layouts are designed to let you juggle two or
more scales in a drawing in the same way in order to set up the drawing to be
printed.
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Setting Up Layouts

You will begin working with Cabin13c, the complete cabin drawing so far. All the
layers will be turned on and thawed, and you will use the layouts to control
the layer visibility (see Figure 14.1). This drawing is essentially complete and
ready to print. For now, you will modify this drawing and create layouts for it
to get a basic understanding of what layouts are and how they are activated

and set up. Then, in the next chapter, you’ll print this drawing, both with and
without a layout.

= X

FIGURE 14.1: Cabinl3c with all layers visible

In setting up a new layout, you will use an 8.5" x 11" sheet:

1. Open Cabinl3c.dwg, and thaw the Thlk1 layer. Notice the border of
the drawing and the rectangle just outside the border that represents
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the edge of the sheet of paper on which the print will be made. You
will recall from Chapter 8 that when you constructed the border and
title block for this drawing, you had to calculate the size of the border
for a scale of 4" = 1'-0". This was based on a rectangle 68' wide by 88'
high, which you then offset 3' to make the border. With layouts, you
don’t have to make this kind of calculation; you draw the border
actual size.

. Before creating a new layout, choose Tools > Options to open the

Options dialog box, and click the Display tab. In the Layout Elements
area (lower-left corner), be sure all the check boxes are selected, and
then click OK.

Each layout has settings that spell out which plotting device is to be
used to print the layout and how that print will appear. You specify
these settings through a page setfup that becomes associated with the
layout.

. Look at the lower-left corner of the drawing area. Next to the Model

tab, you will see two layout tabs.

Click the Layout]1 tab. After a moment, the Page Setup Manager dia-
log box opens (see the top of Figure 14.2). This is where you create a
new page setup—or assign an existing one—to be associated with
the new layout.

. Click New to open the New Page Setup dialog box. In the New Page

Setup Name text box, enter Cabin FPlan, and click OK. This opens
the Page Setup dialog box, which has Layoutl added to the title bar
(see the bottom of Figure 14.2). The dialog box has 10 areas contain-
ing settings that control how the drawing will fit on the printed page
and what part of the drawing is printed.
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FIGURE 14.2: The Page Setup Manager dialog box (top) and the Page
Setup dialog box with Layoutl added to the title (bottom)

. In the Paper Size area, be sure the drop-down list is set to Letter. In the
Printer/Plotter area, HP 5000 GN PS is the selected printer here, but
yours may be different. If your computer is linked to more than one
printer, make sure you choose a printer that takes 8.5" x 11" paper.
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Click the Properties button next to the Name drop-down list to open
the Plotter Configuration Editor dialog box. Click the Device And
Document Settings tab. In the upper area, highlight Modify Standard
Paper Sizes (Printable Area). In the Modify Standard Paper Sizes area
below, scroll down to Letter size and highlight it. At the bottom of
this area are displays of data about the Letter sheet size, including, in
the example, Printable Area: 8.08" x 10.58". This shows the maximum
area that your printer can print on an 8.5" x 11" sheet of paper and
thus gives you an idea of how close to the edge of the paper the
printer will print. Jot down the printable area. In this example, it’s
8.08 x 10.58 inches. Yours may be different.
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FIGURE 14.3: The Plotter Configuration Editor dialog box

Click Cancel to close this dialog box.

N O T E | use the terms print and plot interchangeably in this book, as |
do printer and plotter. In the past, plot and plotter referred to large-format
devices and media, but that’s not necessarily true today. Print and printing
are more widely used now because of changes in the technology of the large-
format devices.
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10.

11.

Back in the Page Setup dialog box, move to the Drawing Orientation
(lower-right corner) area, and select Portrait.

The Plot Area area contains a drop-down list with three options for
selecting what portion of the drawing area is to be plotted. Be sure
that Layout is selected.

In the Plot Scale area, the scale to be used is 1:1. If it’s not already
selected, open the Scale drop-down list, and select 1:1 from the list of
preset scale choices.

In the Page Setup area (upper-left corner), Cabin FPlan appears as
the current page setup. You'll ignore the other areas of this dialog
box for now.

Click OK. You are returned to the Page Setup Manager dialog box.
Cabin FPlan is now on the Page Setups list.

Highlight Cabin Fplan, and click Set Current. The layout area behind
the dialog box changes to match the parameters you set in the Page
Setup dialog box. Click Close to close the Page Setup Manager dialog
box. You are returned to your drawing, and Layoutl appears (see Fig-
ure 14.4).

FIGURE 14.4: Layoutl for the cabin
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12. You don’t want the current viewport, the window that lets you see
your drawing from the layout. You will make your own shortly. Enter
e all 1 to erase all the objects in the layout tab. Everything disap-
pears, but don’t worry—your cabin drawing is intact.

13. Save your drawing as Cabinl4a.dwg.

With the way I have set up AutoCAD for this book, the drawing area now dis-
plays a white sheet of paper resting on a gray background. You’ll be changing
two elements in the layout: you'll cut a new viewport and move the title block
into the layout. The viewport creates a hole, or a window, in the layout so that
you can see through the layout to the drawing of the building. You can think of
the building as residing “underneath” the layout. Near the outer edge of the
white rectangle is a rectangle of dashed lines. This represents the 8.20" x 10.27"
printable area of your printer—everything within the dashed border will be
printed.

UNDERSTANDING MODEL SPACE AND PAPER SPACE

So far in this book, you have been drawing in the Model tab, also called
model space.You have put all the drawing’s information—Ilines, dimen-
sions, text, the title block, and so on—into model space. Everything that
must be drawn to scale is placed in model space and other items, such as
notes and the title block, are usually placed in paper space, or the space
that resides in the layout tabs.Think of model space as the real world where
everything is drawn at full scale.

Paper space is located outside of the model space world and is the size of
the paper that you intend to plot the drawing on. While in paper space, you
can look into model space through a window called a viewport.The appear-
ance of the objects seen through the viewport is determined by the view-
port scale. At a /5"=1" viewport scale, all model space objects seen through
the view appear at esth their drawn size. Each viewport can be set to its
own scale.

To work on the cabin itself, you need to move the cursor to model space. You
can do this in two ways. One is to click the Model tab. This temporarily removes
the layout and leaves you with just the drawing, or model. The other way is to
switch to model space while a layout is active. You'll try that method now.
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Moving the Border to the Layout

You have already created the title block in model space, so you just need to move
it to the layout. As in any other Windows program, you can use the cut/copy/paste
tools to move objects between model and paper space. You will select and then
cut the title block from model space, paste it to a layout tab, and then adjust it to
fit. Here is the procedure:

1. Click the Model tab. The paper space view disappears, and the cabin
view returns.

2. Select all the title block objects including the two borders, but leave
the notes unselected. You can do this quickly using a crossing selec-
tion window around the lower-right corner of the title block.

LEE

3. Choose Edit > Cut, or hold the Ctrl button down and then press
the X key. The title block disappears as it is cut to the Windows
Clipboard.

4. Click the Layoutl tab, and then choose Edit > Paste As Block, or
hold down the Shift and Ctrl keys and then press the V key.

5. Atthe Specify insertion point: prompt, click a point near the
lower-left corner of the dashed border. The exact location is not
important because you will be adjusting the border location shortly.

6. The title block is inserted, but it is much too large for the available
layout area. Select it and then press the Scale button in the Modify
toolbar, or enter sc..

7. Turn off running osnaps, and then pick a point in the lower-left cor-
ner as the base point for the scale operation. At the Specify scale
factor or [Copy/Reference] <0'-1">: prompt, enter 1/96.1. The
title block is scaled to “sth its original size, or the ratio of 4" to 1'
(see the top of Figure 14.5).
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8. Move the title block so that the inner border line is centered inside
the dashed border of the layout. Your layout tab should look like the
bottom of Figure 14.5.

FIGURE 14.5: The title block pasted into the Layoutl tab and scaled (top) and then
moved within the dashed boundary (bottom)
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9. You inserted the title block as a block only to make it easier to select
and scale; in other words, you don’t need to retain it as a block. Select
the title block, and explode it.

10. Select the thin outer border, outside of the dashed line, and delete it.
Your title block is ready to use.

Creating the Paper Space Viewport

Now that the title block is copied into the layout, you need to be able to view the
model hidden behind it. You will do this by creating a viewport with the Mview
command:

1. Open the Layer Properties Manager, create a new layer named VP,
assign it the color red, and make VP the current layer. Click the printer
icon in the Plot column to set this as a nonplotting layer—you want to
be able to see the viewport objects on the screen, but you don’t want to
see them in prints of the drawings.

/ ’ T I P It’s useful to assign a color to the layer that you place your viewport
on that will stand out in your drawing so you are reminded that the viewports,
while an essential part of the drawing, are usually designed to be invisible.
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2. Enter mview.. Then, at the Specify corner of viewport or
[ON/OFF/Fit/Shadeplot/Lock/Object/Polygonal/Restore/
LAyer/2/3/4] <Fit>: prompt, click a point even with the top of
the text boxes and near the left edge of the title block border.

3. Click a point near the upper-right corner of the title block border as
the opposite corner of the viewport (Figure 14.6).
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FIGURE 14.6: The title block and viewport showing the cabin scene

4. Place your cursor over an object inside the cabin, click just one time,
and then move the cursor. Rather than selecting the object, you
began a selection window. Drag the window around some of the
objects near the cabin, and then click again. Nothing is selected.

5. Notice how the horizontal and vertical lines that emit from the cur-
sor extend all the way to the edges of the drawing window. This
informs you that you are currently working in paper space and can
select only paper space objects such as the title block border and text.
To work on the cabin itself, you need to move the cursor to model
space. You can do this in two ways. One is to click the Model tab. This
temporarily removes the layout and leaves you with just the drawing,
or model. The other way is to switch to model space while a layout
is active.

% N O T E If the lines of your crosshair cursor don’t ordinarily extend to
the edges of the drawing area, choose Tools > Options to open the Options
dialog box, and click the Display tab. In the lower-left corner, where it says
Crosshair Size, move the slider all the way to the right, and click Apply. The
new setting will be 100, and the crosshairs extend to the drawing area edges.
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6. Place your cursor within the title block area, and this time double-
click. The viewport border becomes bolder, and the cursor lines
extend only to that border. You are now in model space and are able
to select the model space objects, but not any objects that reside in
paper space.

7. Notice the familiar L-shaped UCS icon in the lower-left corner of
the viewport. It wasn’t there a moment ago; it appears only in the
current viewport. When the cursor is in paper space, the UCS icon
changes to a triangular shape, in the lower-left corner of the Auto-
CAD window, with an X and Y on its axis lines.

® N O T E You can control the visibility of the UCS icon in each viewport
and in paper space by choosing View > Display > UCS Icon and then clicking
On. When the check mark next to On is visible, the UCS icon appears. When
the layout is active, the icon is a triangle and sits outside the layout.

8. Move the cursor outside of the viewport area, and watch as it changes
from a crosshair cursor to an arrow. This is another visual cue that
the focus of the program is in model space even though the cursor is
beyond the limits of the viewport boundary.

9. Double-click the cursor to the side of the title block area. The cross-
hair cursor returns, and you are back in model space.

,,’-" T I P You can also click the Model button at the right end of the status bar
to move from model space to paper space. When in paper space, the button
label is Paper, and you can click it to switch to model space.

Setting the Viewport Scale

The layout is set to print to an 84" x 11" paper, and you want the contents of the
viewport to plot to a specific scale. In this section, you will adjust the viewport
scale to display the model space objects at %:"=1" by assigning a viewport scale.
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1.
2.

Double-click inside the viewport to enter model space.

Right-click any toolbar, and choose Viewports from the context menu
to open the Viewports toolbar.

Expand the Viewport Scale Control drop-down list, and choose
1/8" = 1'-0". The viewport zooms into the model space to the proper
scale.

Use the Pan Realtime tool inside the viewport to adjust the position
of the cabin so that the floor plan and front elevation occupy most of
the viewport (see Figure 14.7).

FIGURE 14.7: The cabin drawing zoomed into the floor plan and front elevation

5.

=l

The scene is a bit cluttered, but that will be rectified in the next sec-
tion. Double-click the gray area outside the title block to switch back
to paper space.

Click the Single Viewport button in the viewport toolbar or use the
Mview command to make a second viewport in the bottom-left corner
of the title block. It’s perfectly acceptable if the two viewports overlap
each other. Another instance of the entire cabin drawing’s model
space appears in the new viewport.
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7. Double-click inside the new viewport to make it active, then zoom
and pan until the notes are visible, and then switch back to paper
space. Your drawing should look similar to Figure 14.8.

@ T I P Items such as tables and notes can go in either model space, as
shown in this exercise, or in paper space. When in paper space, it’s easy to
develop and maintain a consistent text or table style that appears the same in
all drawings. When notes and tables are in model space, you have the flexibil-
ity to change their sizes simply by zooming in or out in the viewport. Model
space objects can also be shown in any number of layouts in the same draw-
ing. You’ll develop your own standard or adhere to your company’s standard
for note and table placement.

FIGURE 14.8: The cabin drawing zoomed into the floor plan and front elevation

Copying the Layouts

The layout that you made is an excellent starting point. You will adjust the title
block information and then duplicate the layouts several times to accommodate
the different views of your cabin. Each time a layout is copied, all of its contents,
including the viewports and their settings, are copied with it. These copies are
not interdependent, and any changes made to one are not reflected in the others.
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1. Right-click the Layout2 tab, choose Delete from the context menu,
and then click OK in the warning dialog box that opens. You'll be
copying Layoutl and don’t need this one.

2. Double-click the Layoutl tab to highlight the name. Enter Cabin
FPlan and F Elevd to rename the layout. Always give your layouts
short, descriptive name to help identify them when you are searching
for a particular content.

3. Right-click the layout tab, and choose Move or Copy from the con-
text menu.

4. In the Move Or Copy dialog box that opens, select the (Move To End)
item in the Before Layout list box. You can use this dialog box to copy
a layout or to rearrange the order of the existing layouts. Click the
Create a Copy option in the lower-left corner, and then click OK.
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5. A copy of the layout appears to the right of the original with “(2)”
appended to its title.

6. Copy the layout three more times for a total of five layout tabs and
one Model tab. All the layout tabs are identical at this point.

7. Rename the five new tabs to Cabin FPlan Dims, Cabin LElev RElev,
Cabin BElev, and Cabin Site (see Figure 14.9).
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FIGURE 14.9: There are now five layout tabs for the cabin drawing.
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Adjusting a Viewport’s Contents

The model space for the drawing is too cluttered to be useful. A drawing that
looks like this would not be acceptable in most work environments, and one of
the strengths of AutoCAD is its ability to easily adjust existing objects in the
drawing. In this section, you will spread out the objects in model space and then
specify which viewports display which layers.

1. Click the Model tab to view the drawing in model space.

2. Open the Layer Properties Manager. Select all the layers, and then
thaw and turn them all on.

3. Zoom in to see all the cabin views, notes, image, and the table. Your
drawing should look similar to Figure 14.10.
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FIGURE 14.10: The cabin drawing with all layers thawed

4. Click the Ortho button, and then select and move the Back elevation
toward the top of the screen and away from the grid bubbles.

5. Turn Ortho off. Select the table, and move it to the right of the gen-
eral notes at the bottom of the screen. Its exact location is unimpor-
tant because, like the notes, the table will be zoomed to fit a viewport.
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® N O T E The viewports in layouts are called floating viewports because
they can be moved around. They always reside in the layout portion of the
drawing. There is another kind of viewport in AutoCAD called a tiled viewport,
which is fixed and exists only in model space. For brevity, in this chapter, I
will refer to floating viewports as viewports.

6. Click the Cabin FPlan and F Elev tab. Double-click the “1 of 1” text in
the Sheet No. section of the title block, and edit it to read 1 of 5.

7. Double-click inside the viewport area. The goal here is to not display
any objects that do not pertain to the current layout. This is where a
well-thought-out and carefully followed layering scheme really pays
some dividends.

8. Right-click any toolbar, and choose Layers II from the context menu.
The Layers II toolbar contains some handy tools for maintaining the
layers in your drawing.

339338 544

% 9. In the Layers II toolbar, click the Layer Freeze button, and then place
your cursor back into the viewport area. The cursor is now a pickbox.

10. Click a dimension; all the dimensions disappear. You did not freeze
the Dim1 layer in the drawing by picking the dimension; you froze the
Dim1 layer only in that particular viewport. Open the Layer Properties
Manager, and locate the Dim1 layer. As you can see in Figure 14.11,
the Freeze column shows the layer as thawed, but the VP Freeze
column shows Dim1 as frozen. All columns that start with VP relate
only to the active viewport. When the Model tab is selected, these
columns do not appear in the Layer Properties Manager. If you switch
to the Model tab, you would see the Dim1 layer is still visible.

11. Click the Layer Freeze button again, and then click the dimension
that measures the hipline, the roofline from the left elevation, a poly-
line used to calculate the floor plan areas, and the patio that is part of
the externally referenced site plan.
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FIGURE 14.11: The Layer Properties Manager showing the status of the Dim1 layer

12. With the two variables Ttscale (linetype scale) and ps1tscale (paper
space linetype scale) both set to 1, the noncontinuous linetypes will
appear the same in both model space and paper space. To change the
scale of the dashed rooflines, enter ltscale 0.4... The roofline dashes
are smaller.

13. Click the Esc key to terminate the command, and then double-click
outside the title block to enter paper space. Your drawing should look
similar to Figure 14.12.

FIGURE 14.12: The Cabin FPlan and F Elev layout after freezing layers in the viewport
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Adjusting the Other Viewports’ Contents

Each of the remaining layouts has a specific purpose, and each requires a differ-
ent set of layer conditions. You will use the same tools in the other viewports as
you did for the viewport in the Cabin FPlan and F Elev tab:

1.

Click the Cabin FPlan Dims tab. This looks like the preceding tab
before you made adjustments to the content that it displayed.

Double-click in the larger viewport, and then click the Layer Freeze
button.

Click a grid bubble and a grid line to freeze these components’ layers
in the viewport. Click the patio, the roofline of the left elevation, an
area polyline, one of the hatch patterns, and each one of the compo-
nents of the front elevation.

Press Esc, and then double-click outside the viewport. Select the
larger viewport border, and then click one of the lower grips that
appear at the corners. Move one lower grip of the viewport upward,
and the other lower grip moves as well to maintain the constant
shape of the viewport.

Press Esc to deselect the larger viewport, and then select and move
the smaller VP until it is centered below the larger.

Double-click inside the smaller viewport, and then zoom and pan
until the door schedule fits the viewport nicely. If you don’t see the
schedule, open the Layer Properties Manager, and make sure the VP
Freeze column shows the layer as thawed in the viewport. If you like,
you can adjust the viewport’s grips to make it larger.

Switch back to paper space, and then change Sheet No. to read “2 of
5.” When you are done, the layout should look like Figure 14.13.

Click the Cabin LElev RElev tab, and then delete the smaller viewport.

9. Adjust the size of the larger viewport so that it takes up the upper half

of the title block border. Copy it downward so that you have two iden-
tical viewports stacked one on top of the other (see Figure 14.14).
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FIGURE 14.14: Two identical viewports before adjusting their content
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10.

11.

12.

13.

14.

15.

16.

Double-click the upper viewport, and then pan until you see the left
elevation. This elevation needs to be rotated to be viewed properly in
the viewport. You don’t want to rotate the structure itself, because
that would affect the drawing should you need to revise it. Instead,
you will rotate the UCS.

Choose Tools > New UCS > Z, and then enter -90. at the Specify
rotation angle about Z axis <90.00>: prompt.

Enter plan J The viewport contents rotate negative 90°, and the
viewport is zoomed outward to show the extents of the model space.

Scale the viewport to %" = 1' using the Viewports toolbar, or enter
zoom.! 1/96XP at the command prompt. The XP in the Zoom com-
mand identifies the zoom factor in relationship to the scale factor of
the paper space, usually 1 = 1.

Pan the viewport until the left elevation is centered, and then VP
Freeze any layers that you don’t want displayed.

Repeat the process with the lower viewport to display the right elevation.
In this case, the UCS should be rotated around the z-axis positive 90°.

Exit model space, and then change the Sheet No. designation to 3 of
5. This layout should look like Figure 14.15.

LEFT [LEV.

FIGURE 14.15: The Cabin RElev layout after rotating the UCSs and adjusting the view-
ports’ content
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17.

18.

Switch to the Cabin BElev layout tab, and delete the smaller view-
port. Follow the procedure from the second layout tab with the goal
of showing the back elevation in the viewport. The UCS should be
rotated 180° around the z-axis.

In paper space, change Sheet No. to 4 of 5. This layout should look
like Figure 14.16.

FIGURE 14.16: The Cabin BElev layout after rotating the UCS and adjusting the view-
port’s content

19.

20.

21.

22.

Switch to the Cabin Site tab, and enter the larger viewport. Enter
zoom.! 1/360xp to scale the viewport to 1" = 30'".

Freeze everything in the viewport except the walls, doors, windows,
roof, site plan, and north arrow. If you zoom in to select any of the
smaller objects, be sure to use Zoom Previous to revert to the
required zoom factor.

Double-click the smaller viewport, and then zoom into the image
that was referenced into the drawing.

Change Sheet No. to 5 of 5. This layout should look like Figure 14.17.
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FIGURE 14.17: The Cabin Site layout after scaling the viewport and freezing unwanted
layers

23. Save your drawing as Cabin14b.dwg.

You’ve made a set of five drawings complete with scaled viewports and desig-
nated content. In the next section, you will look at a couple of ways to protect
the drawing from accidental errors.

Aligning Viewports

You want to display the two opposite elevations with one building directly below
the other. To accomplish this, you will need to perform some steps in model
space and some on the layout, so you’ll be switching back and forth while keep-
ing the Cabin LElev RElev layout visible:

1. Click the Cabin LElev RElev layout tab. Click Paper on the status bar
to switch to model space. Then move the cursor onto the viewports.
The one that is active is the one where the crosshair cursor is visible.

“’ T I P When model space is active, only one viewport can be active at a
time. This is the one with the crosshair cursor. The active viewport’s border
also appears thicker. You can manipulate objects in the active viewport. To
make a viewport active, place the arrow cursor in it, and double-click.
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2. The UCS of both viewports must match to use the align function cor-
rectly. Enter ucsd w. to change the current viewport UCS to the
WCS. Repeat the process in the other viewport.

section (following

@ 3. Turn on Endpoint as a running osnap. _
4. Enter mvsetup... Then enter a.! to select the Align option. LT users can skip to
. . the “Aligning
5. Enter v to select the Vertical option. Viewports for LT’
5.

At the Specify basepoint: prompt, click the top of the outside step|6) for an alter-
right wall where it meets the roofline. nate series of steps.

[

[

[
é |
e :
RIGHT ELEV, !

6. At the next prompt, click the other viewport, and then click the top of
the right wall. The elevation in the second viewport is panned later-
ally so that it is aligned with the elevation in the first viewport (see
Figure 14.18). Press Esc to end the Mvsetup command.

LEFT ELEV.

FIGURE 14.18: The elevations in the two viewports are aligned.
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Aligning Viewports for LT

Continuing from step 1 in the previous section, LT users should follow
owr  these steps:

2.

Click Polar to turn it on, and then click in the top viewport to make it
active. Use Pan Realtime to pan the drawing so that the front eleva-
tion is positioned halfway between the top and bottom of the 84" x
11" sheet.

Turn on polar tracking. Click the Model button on the status bar to
switch to paper space.

Use the Endpoint osnap to draw a line from the top of one of the right
walls of the upper elevation down over the lower viewport.

5. Switch back to model space, and make the lower viewport active.

Enter -p. Click the Endpoint osnap, and click the top of the
right wall.

Move the cursor to the right or left until the horizontal crosshair of
the cursor lines up with the horizontal line you just drew, as best you
can eyeball it, and then click.

End the Pan command, switch to paper space, and erase the
vertical line.

Now you have the result as in Figure 14.18 (shown earlier). You have one or
two more things to do to finish the layout.

Locking and Turning Viewports Off

One of the common errors that you will make when working with viewports is
zooming or panning while in a viewport and then failing to return the viewport
to its proper appearance. You can prevent yourself, or anyone else, from editing
the viewport view by locking the viewport. This feature doesn’t prevent you
from editing the content of the viewport—just how you access and view it.
When you execute a pan or zoom while inside a locked viewport, AutoCAD tem-
porarily exits the viewport, pans or zooms the equivalent amount in paper space,
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and then returns to model space. There is a slight lag in time when panning or
zooming with this feature on, but it is much less than the time you may spend

correcting or reissuing a set of drawings that have viewports at the wrong scale
factor. Follow this procedure to lock a viewport:

1. Click the Cabin FPlan and F Elev tab.

2. Select the larger viewport, right-click, and then choose Display
Locked > Yes from the context menu. The viewport is now locked.

WHAT You DO IN MODEL SPACE AND PAPER SPACE
(LAYOUTS)

Here’s a partial list of some of the tasks you do in the two environments.

Model Space

You can do the following tasks in model space:
» Zoom to a scale in a viewport (1/scale factor xp).
» Work on the building (or the project you are drawing).
» Make a viewport current.

» Control layer visibility in the current viewport.

Paper Space (Layouts)

You can do the following tasks in paper space:
» Create viewports.
» Modify the size and location of viewports.
» Use theViewports toolbar to set a viewport’s scale.
» Lock/unlock the scale of the display in a viewport.
» Turn viewports on or off.
» Add a title block and border.
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Turning Off Viewports

Beyond controlling the visibility of layers in each viewport, you can also turn off
a viewport so that all model space objects within it are invisible:

1. Select the small viewport, and then click the Properties button.

2. Inthe Properties palette, be sure the Misc section is open, and then
open the drop-down list next to On, and click No. Close the Proper-
ties palette. Then press Esc to deselect the viewport. The small
viewport goes blank, and all that is visible is its border (see Fig-
ure 14.19).

FIGURE 14.19: The Cabin FPlan and F Elev layout with the smaller viewport turned off

4. Reselect the small viewport, and click Properties to turn it back on.

5. Save this drawing as Cabin14C. dwg.



If You Would Like More Practice...

Being able to turn off viewports can be an advantage for a complex drawing
with many viewports or for one with a lot of information in each viewport.
Remember that even though all the layouts in this drawing are based on one
drawing, AutoCAD is drawing at least part of that drawing in each viewport. In
a complex drawing, this can slow down the computer, so it’s handy to be able
to temporarily turn off any viewports on which you aren’t working. It’s also an
easy way to check which objects are in model space and which are on the lay-
out (or in paper space).

You will work with the viewports and layouts again in the next chapter, where
you will round out your knowledge of AutoCAD by learning the principles of
plotting and printing AutoCAD drawings.

If You Would Like More Practice...

Create another layout for Cabin14C that is has a landscape orientation and is
sized to fit a 30" x 42" paper. Create four or more layouts: one for the site plan
and the others for various views of the drawing. Your new layout may look some-
thing like Figure 14.20.

FIGURE 14.20: An additional layout for Cabinl4c

Save this drawing as Sitel3-extra.dwg.
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Are You Experienced?

Now you can...

¥ create a layout and associate it with a page setup
¥ copy a border and title block to a layout

¥ set up viewports on layouts

¥ cut and paste in AutoCAD

¥ zoom to a scale in a viewport

¥ lock the display of a viewport

4 align viewports

¥ control layer visibility in individual viewports

¥ control the visibility of viewport boundaries

¥ edit the text in a layout

¥ turn viewports off and on



Printing an
AutoCAD Drawing

Setting up a drawing to be printed

Using the Plot dialog box

Assigning lineweights to layers in your drawing
Selecting the part of your drawing to print
Previewing a print

Printing a layout

Publishing multiple layouts

Looking at plot styles
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ith today’s equipment, there is no difference between printing and

plotting. Printing used to refer to smaller-format printers, and plot-

ting used to refer to pen plotters, most of which were for plotting

large sheets. But the terms are now used almost interchangeably. Pen
plotters have almost universally been replaced by large-format ink-jet plotters
with a few extra settings that other printing devices don’t have. Otherwise, as far
as AutoCAD is concerned, the differences between plotters and laser, ink-jet, and
electrostatic printers are minimal. In this book, printing and plotting have the
same meanings.

Getting your drawing onto paper can be easy, if your computer is connected to
a printer that has been set up to print AutoCAD drawings and AutoCAD has been
configured to work with your printer. If these initial conditions are met, you can
handily manage printing with the tools you’ll learn in this chapter. If you don’t
have the initial setup, you’ll need to get some help either to set up your system
to make AutoCAD work properly with your printer or to find out how your sys-
tem is already set up to print AutoCAD drawings.

You'll be using a couple of standard setup configurations between AutoCAD
and printers to move through the exercises. You might or might not be able to
follow each step to completion, depending on whether you have access to an
8.5" x 11" laser or ink-jet printer, a larger-format printer, or both.

You will print the Cabinl4a drawing from the layout tabs at its default 8%" x 11"
sheet and at 30" x 42" sheet size.

Even if your printer won'’t let you print in all these formats, we suggest you
follow along with the text. You’ll at least get to preview how your drawing would
look if printed in these formats, and you’ll be taking large strides toward learn-
ing how to set up and run a print for your drawing. The purpose of this chapter
is to give you the basic principles for printing, regardless of whether you have
access to a printer.

Using the Plot Dialog Box
The job of getting your AutoCAD file onto hard copy can be broken into five
tasks. You'll need to tell AutoCAD the following:
» The printing device you’ll use
The lineweight assigned to each object in your drawing
The portion of your drawing you’re printing

The sheet size you're printing

vV v vV

The scale, orientation, and placement of the print on the sheet
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You handle most of these tasks in the Plot dialog box:

1.

Open Cabinl4c (see Figure 15.1). Click the Cabin FPlan and F Elev
tab to make it active. Ensure that you are in paper space.

= My Cabin
1% e ‘el s (0 e rpeinn 5

SHELT NO.:
1 of 5

FIGURE 15.1: The Cabinl4a drawing showing the floor plan and front
elevation

. Click the Plot button on the Standard toolbar to open the Plot dialog

box. The title bar includes the name of the layout tab because, in this
case, you're printing a drawing from paper space. If you print from
model space, the title bar displays the word Model. This dialog box is
similar to the Page Setup dialog box that you worked with in
Chapter 14 when you were setting up layouts (see Figure 15.2).

This dialog box does have some differences, however:

» The dialog box is smaller, but you can expand it to include four
more areas of information and settings on the right side. (Yours
might open in this expanded form.)

» It has an additional area called Number of Copies.
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You can also open
the Plot dialog box
by choosing File >
Plot, by pressing
Ctrl+P, or by enter-
ing plot.! or print..
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FIGURE 15.2: The Plot dialog box

UNRECONCILED LAYERS

If you receive a Layer Notification Warning dialog box or a notification bubble
stating that you have unreconciled layers, you must address the situation
before plotting the drawing. Unreconciled layers are new layers that have
been added since the last time the drawing was saved, the Plot command
was used, or a layer state was saved.The purpose of the warning or notifica-
tion is to cause you to look at these new layers and determine whether any
action is required. Open the Layer Properties Manager, and click Unreconciled
New Layers in the left pane to display the list in the right pane. Select all the
layers shown, right-click, choose Reconcile Layer from the context menu, and
then click OK to close the Layer Properties Manager. All layers are now recon-
ciled, and the warnings should discontinue until you add any new layers.

First, you'll take a quick tour of this dialog box. Then, you’ll start setting up
to print.

You'll see seven areas of settings on this unexpanded version of the dialog box.
Some of the buttons and boxes won’t be activated. We’ll mention others only in
passing, because their functions are for more advanced techniques than those
covered in this book. These functions are available when in the Model tab as well.
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Printer/Plotter

In this area, the Name drop-down list contains the various printing devices to
which AutoCAD has been configured, with the current one, the HP LaserJet
5000GN PS, displayed in Figure 15.2. Yours might say None or display a differ-
ent printer. Just below the list, the name of the driver and the assigned port or
network path and asset name are displayed for the selected printer. Clicking the
Properties button to the right opens the Plotter Configuration Editor dialog
box, which has three tabs of data specific to the current printer. Most of this
will already be set up by your Windows operating system. Back in the Plot dia-
log box, the Plot to File check box, when selected, directs AutoCAD to make and
save the print as a . p1t file, rather than sending it to a printer. Many reproduc-
tion service bureaus prefer to receive .p1t files to print, rather than AutoCAD
.dwg files with all their required support and externally referenced files (fonts,
images, external references, and so on).

Paper Size and Number of Copies

In the Paper Size area, the drop-down list contains paper sizes that the current
plot device can handle. To the right is the Number of Copies area, which is self-
explanatory. When you have a large run of pages to print, it’s prudent to print a
single copy of each, check for errors or omissions, and then print multiple copies
of each page.

Plot Area

In the Plot Area area, a drop-down list contains the options for specifying what
to print in your drawing. You have already decided which layers will be visible
when the print is made by freezing the layers in each viewport whose objects you
don’t want to print. Now you must decide how to designate the area of the draw-
ing to be printed. As you go through the options, it’s useful to think about the
choices with regard to two printing possibilities: printing the whole drawing and
printing just the floor plan. Using layouts removes much of the guesswork from
the plotting process.

To illustrate how these options work, we’ll make a couple of assumptions.
First, the 1:1 Scale option is selected in the Plot Scale area, so AutoCAD will try
to print the drawing at full scale. Second, the drawing will be in portrait orienta-
tion. Click the right-pointing expansion arrow in the lower-right corner to
expand the dialog box. Be sure Portrait is selected in the Drawing Orientation
section, and then click the left-pointing arrow again to close the expansion.

575



576

Chapter 15  Printing an AutoCAD Drawing

The Display Option

The Display option, on the What to Plot drop-down list, prints what’s currently
on the screen, including the blank area around the drawing. With the sheet in
portrait orientation and with the origin in the lower-left corner of the paper
space area, choose this option. Click the Preview button in the lower-left corner
of the Plot dialog box. The plot preview will look like Figure 15.3. The drawing
doesn’t fit well on the sheet with this option. It’s oriented and sized correctly,
but with the beginning of the plot area in the lower-right corner of the paper
space area, it’s printed above and to the right of where it should be. A consider-
able amount of clipping has also occurred, and much of the drawing is not dis-
played. Printing to Display is a quick method of plotting everything that is
shown in the layout tab but is rarely the best solution when plotting in model
space. Click Esc to exit the preview mode.

FIGURE 15.3: The cabin drawing printed to Display

The Extents Option

When you select the Extents option, AutoCAD tries to fill the sheet with all
visible objects in the drawing. Choose the Extents option, and then click the Pre-
view button; the results will look like Figure 15.4. This is closer to acceptable
than the Display option, but it’s not quite right. The border is off center because
the extents of the drawing begin at the lower-left corner white area in paper
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space that represents the actual paper. This is a good method to use if the border
is not plotted or if there is no border at all. Be aware that if any objects exist in
paper space to the left or below the drawing area, these will shift the beginning
of the extents and reduce the amount of the actual drawing area that is visible.
Click Esc to return to the Plot dialog box.

FRONT ELEY,

My Cabin

T T i o Ty T o .

FIGURE 15.4: The drawing printed to Extents

The Limits Option

Do you remember the drawing limits for the cabin drawing that you set in Chap-
ter 3? As a refresher, perform the following steps:

1. Click Cancel to cancel the plot, and then click the Model tab. Plotting
to Limits is not available in a layout.

2. Start the Plot command again. If necessary, assign the same plotter, and
then choose Limits from the What to Plot drop-down list. In the Plot
Scale section, click the Fit to Paper option—plotting at 1:1 in the Model
tab would result in only a miniscule portion of the vast drawing area
actually getting plotted. When you print to Limits, AutoCAD prints only
what lies within the limits, and it pushes what’s within the limits to the
corner that is the origin of the print.
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3. Click the expansion arrow in the lower-right corner, and be sure Por-
trait is selected in the Drawing Orientation area. Then, click the Pre-
view button in the lower-left corner (see Figure 15.5). This print won’t
work here because the limits don’t cover the entire drawing, and the
title block has already been moved into paper space. Also, the limits are
in landscape orientation, so the portion of the drawing to be printed
doesn’t fit properly on the paper. Printing to Limits can be a good tool
for setting up a print, but you’ll usually reset the limits from their orig-
inal defining coordinates to new ones for the actual print.

FLOOR PLAN

FIGURE 15.5: The grid showing the cabin, with a preview of the drawing
printed to Limits

4. Right-click, and choose Exit from the shortcut menu to exit the preview.

If you are in a layout tab of a . dwg file, the Limits option is replaced by Layout
in the What to Plot drop-down list in the Plot Area area.

The View Option

When printing to View, you tell AutoCAD to print a previously defined view that
was saved with the drawing. When plotting from model space, the View option
isn’t displayed in the What to Plot drop-down list if you haven’t defined and saved
any views yet. The View option is never available when plotting from paper space.
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1. Switch to the Cabin FPlan and Elev tab, and then restart the Plot
command.

2. Expand the What to Plot drop-down list, and click View. A new drop-
down list appears to the right.

3. Expand the new drop-down list, and choose right_elev.

4. Click the Preview button, and the preview should look similar to Fig-
ure 15.6. A view is always taken from the same fixed location. In the
preceding chapter, you moved several components of the cabin draw-
ing and might need to update the named views to reflect this. The
View option for What to Plot is a valuable tool for setting up partial
prints of a drawing.

5. Press Esc to exit the preview, and then click Cancel to close the Plot
dialog box.

e
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RIGHT ELEV.

FIGURE 15.6: Plotting model space to a named view

The Window Option

Using a window to define the area of a plot is the most flexible of the five meth-
ods described so far. It’s like using a zoom window in the drawing. When you
select this option, you're returned to your drawing. In your drawing, make a
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window around the area you want to print. When you return to the Plot dialog box,
a Window button appears in the right side of the Plot Area area (see Figure 15.7), in
case you need to redefine the window.

FIGURE 15.7: The PlotArea area in the Plot dialog box with its drop-down list open
and the Window button displayed next to it

AutoCAD will print only what is in the window you made, regardless of how it
fits on the sheet. This method is similar to the View method just discussed. The
difference is that the View method prints a previously defined view (one that was
possibly defined by a window, but could also be defined in other ways), and the
Window method prints what is included in a window that you define as you're
setting up the plot. The window used by the Window method can’t be saved and
recalled at a later time.

These are five ways to specify what to print in paper or model space. You’ll use the
Window option in the exercise that follows to print a portion of the drawing from
model space. Later in this chapter, you will revisit and plot from the layout tabs.

Plot Scale

On the right edge of the plot dialog box is the Plot Scale area, where you control
the scale of the plot. When the Fit to Paper check box is selected, AutoCAD takes
whatever area you have chosen to print and automatically scales it so that it will
fit on the selected page size. When this option is unchecked, the Scale drop-down
list becomes available. This list contains 33 preset scales to choose from, plus a
Custom option. Some of the scales in the list are displayed as pure ratios, such as
1:50. Others are shown in their standard format, such as %" = 1'-0". Below the
drop-down list is a pair of text boxes for setting up a custom scale. When you
choose a preset scale, these text boxes display the true ratio of the current scale.
To set up a custom scale, you choose the units you’re using in your drawing
(inches or millimeters), and enter a plotted distance in the text box just below
the Scale drop-down list. Then, in the Units text box below that, enter the num-
ber of units in your drawing that will be represented by the distance you entered
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in the text box above. The inches (or millimeters) distance is an actual distance
on the plotted drawing, and the units distance is the distance the plotted units
represent. For /4" scale (/4" = 1'-0"), you can enter several combinations:

= Text Box Units Text Box
Ya inches 1'

1 inches 4'

1 inches 48 inches

Layouts are plotted at a scale of 1:1. I'll come back to this and other scale
issues as you prepare a drawing for printing.

Plot Offset and Plot Options

Below the Plot Area area is the Plot Offset (Origin Set to Printable Area) area,
which contains two text boxes and a check box. Select the Center the Plot check
box to center the plot on the printed sheet. If this check box isn’t selected, by
default AutoCAD places the lower-left corner (or the origin) of the area you have
specified to plot at the lower-left corner (or origin) of the printable area of the
current paper size. By changing the settings in the X and Y text boxes, you can
move the drawing horizontally or vertically to fit on the page as you want. When
the Center the Plot check box is selected, the X and Y text boxes are disabled for
input but display the offset distance from the lower-left corner of the sheet that
was necessary to center the drawing.

Just as each drawing has an origin (0,0 point), each plotter creates an origin for
the plot. Usually it’s in the lower-left or upper-left corner, but not always. When the
plot is being made, the printer first locates the origin and starts the print there,
moving laterally from the origin in the opposite direction of the paper feed. If the
origin is in the lower-left corner, the print might come out looking like the left of
Figure 15.8. If the origin is the upper-left corner, the print will look like the right
of Figure 15.8. The origin point has less of an impact as plotter technology devel-
ops. Many machines already have a self-centering capability.

By using the X and Y settings in the Plot Offset area, you can make one margin
wider for a binding. To center your drawing on the page, select the Center the
Plot check box (see the bottom of Figure 15.8). If layouts are set up and being
used for printing, they determine this setting, and the Center the Plot check box
is unavailable.
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FIGURE 15.8: Aprint with its origin in the lower-left corner (left), in the upper-left cor-
ner (right), and with the drawing centered (bottom)

,r’ T I P Usually, 8.5" x 11"-format printers are configured to the portrait
orientation. If your drawing is also set to that orientation, the origin of the
plot will be in the lower-left corner. If your drawing is in the landscape orien-
tation, the plot origin will move to the upper-left corner of the page because
the plot has been rotated to fit on the page.
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Setting the material to be printed accurately on the page will be a result of
trial and error and getting to know your printer. We’ll return to this topic
shortly, when we show how to get ready to print.

The Expanded Plot Dialog Box

If the Plot dialog box hasn’t already been expanded, click the right-pointing arrow
in the lower-right corner to expand it to include four additional areas in a stack on
the right. For now, we're primarily concerned about the one on the bottom (see
Figure 15.9).

FIGURE 15.9: The expanded Plot dialog box

Drawing Orientation The settings in this area are self-explanatory. The radio
buttons serve as a toggle between the portrait and landscape orientation, and the
Plot Upside-Down check box serves as an on/off toggle.

Plot Options This area has seven check boxes that don’t concern you now.

Shaded Viewport Options This area has settings to control the plot for render-
ings and shaded views, which will be covered in the later chapters.

Plot Style Table (Pen Assignments) We'll discuss plot styles and pen assign-
ments later in this chapter.
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You have taken a quick tour of the Plot dialog box, and you still have a draw-
ing, Cabinl4c, to print. Let’s print it. As you set up the print, refer to this sec-
tion for an explanation of the steps, if necessary.

Printing a Drawing

Your task is to print Cabinl4c from model space at a scale of %" = 1'-0" on
an 8.5" x 11"-format laser printer. In this exercise, you’ll use the default sys-
tem printer, which is set up for an 8.5" x 11"-format printer. If you have an
8.5" x 11"-format printer, you should be able to follow the steps. If you don’t
have a printer, you can still get familiar with printing by following along with
the steps.

The first step is to freeze some layers and assign lineweights to the remaining
visible layers.

Determining Lineweights for a Drawing

Click Cancel to close the Plot dialog box, and look at the Cabinl4c drawing
as a whole. You need to decide on weights for the various lines. The floor plan
is drawn as if a cut were made horizontally through the building just below
the tops of the window and door openings. Everything that was cut will be
given a heavy line. Objects above and below the cut will be given progres-
sively lighter lines, depending on how far above or below the cut the objects
are located.

In this system, the walls, windows, and doors will be heaviest. The roof,
headers, fixtures, and steps will be lighter. For emphasis, you’ll make the
walls a little heavier than the windows and doors. In the front elevation, the
hatch pattern will be very light, and the outline of the various components
will be heavier, for emphasis. Text and the title block information will use the
default lineweight. These are general guidelines; weights will vary with each
drawing.

’% N O T E Lineweight standards vary for each trade and profession that
uses AutoCAD. Details usually follow a system that is independent from the
one used by other drawings in the same set. Section lines, hidden lines, cen-
ter lines, cutting plane lines, break lines, and so on, all will be assigned spe-
cific lineweights.
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You'll use four lineweights for this drawing:

Weight Thickness in Inches
Very light 0.005
Light 0.008
Medium 0.010
Heavy 0.014

In Cabinl4c, 15 layers are visible in the Cabin FPlan and F Elev layout as it’s
currently set up. Their lineweights will be assigned as follows:

Layer Lineweight
Balcony Light
Diml Very light
Doors Medium
F-elev Medium
Fixtures Light
Hatch-elev-black Very light
Hatch-elev-brown Very light
Hatch-elev-gray Very light
Headers Light
Roof Very light
Steps Light
Tblk1 (the notes) Medium
Textl Medium
Walls Heavy
Windows Medium

When you look at the lineweights currently assigned to these layers and at the
thickness you need these lineweights to be, you can generate a third chart that
shows what lineweight needs to be assigned to each group of layers:



586 Chapter 15  Printing an AutoCAD Drawing

Thickness Layers

0.005 Dim1, all visible Hatch layers, Roof
0.008 Balcony, Fixtures, Headers, Steps
0.010 (default) Doors, F-elev, Tblk1, Text, Windows
0.014 Walls

Now it’s time to freeze the unwanted layers and assign the lineweights to the
remaining layers in the drawing:

1. Open the Layer Properties Manager, and make the VP layer current.

2. Freeze the following layers: 0, Area, B-elev, Dim2, Grid, Hatch-hidden,
Hatch-plan-floor, Image, L-elev, R-elev, all four Site layers, and Tables.
The VP and Defpoints layers do not plot anyway, so you don’t need to
be concerned with them at this time.

3. Click the Dim1 layer to highlight it. Hold down the Ctrl key, and click
the three Hatch-elev layers and the Roof layer to select them. Then,
release the Ctrl key.

4. In the Lineweight column of the Layer Properties Manager dialog
box, click one of the highlighted Default words to open the
Lineweight dialog box (see Figure 15.10).

5] com | b |

FIGURE 15.10: Assigning a lineweight in the Lineweight dialog box
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5. Click 0.005". Then, click OK. The Lineweight dialog box closes. In the
Layer Properties Manager dialog box, the five highlighted layers now
have a lineweight of 0.005" assigned to them.

S | Nme |0 P L |Coor | Linetpe | Lisoseight | PitSL | P M|
i Dets .
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6. Click the Balcony layer near the layer’s name.
7. Hold down the Ctrl key, and click Fixtures, Headers, and Steps.

8. Click one of the highlighted Default words. The Lineweight dialog
box opens.

9. Click 0.008". Then, click OK. The newly highlighted layers now have
a lineweight of 0.008" assigned to them.

10. You can leave Default as the linetype for the Doors, Windows, and
Text1 layers because the thickness they need is the default thickness
of 0.010". Click the Walls layer, and use the same procedure to assign
it the thickness of 0.014".

11. Click OK to close the Layer Properties Manager dialog box.
12. Enter Iw.! to open the Lineweight Settings dialog box.

CIETTT—— 1

% N O T E Notice the Default drop-down list on the right, in which 0.010"
is displayed. This tells you that the default lineweight thickness is 0.010",
which is what you assumed in step 9.

13. Click Cancel to close the dialog box.
14. Set the linetype scale to 24 (Itscale 24.1)
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You have assigned the lineweights. When the print is complete, you can judge
whether these lineweight assignments are acceptable or need to be adjusted. In
an office, a lot of time is invested in developing a lineweight standard that can be
used in most drawings.

Setting Other Properties of Layers

Two other properties of layers deserve mention: Plot and Description. Both
appear in the Layer List window of the Layer Properties Manager dialog box.

ot N Deucspion

The Plot feature is a two-way toggle that controls whether the objects on a
layer are printed. By default, the control is off. When this feature is activated for
a particular layer, objects on that layer aren’t printed but remain visible on the
screen. You used this feature to render the VP layer unplottable, and in the
future you might designate a layer for in-house notes and data that you don’t
intend to be seen by those who will eventually view your printed drawings and
then set the layer to not be printed.

A Description column appears at the far right of the Layer List window. Clicking in
this column on the blue bar of a highlighted layer opens a text box in which you can
enter a description of the layer. Layer names are often in code or use abbreviations
that don’t fully describe what objects are on that layer. Here’s a place to remedy that.

Setting Up the Other Parameters
for the Print

Now that you have set the lineweights, it’s time to move to the Plot dialog box
and complete the setting changes you need to make in order to print this draw-
ing. You’ll use the Window option to select what you’ll print.

1. Start the Plot command.

2. In the Plot dialog box, check the Printer/Plotter area to be sure you
have the correct printer displayed in the drop-down list. Also check the
Paper Size area to be sure you have Letter (8.5 x 11) as the selected
paper size. Then, move down to the Plot Area area, open the What to
Plot drop-down list, and select Window.

3. Inthe drawing, disable any running osnaps. To start the window, pick a
point just above the dimensions and to the right of the word BALCONY.

4. To complete the window, click a point just below the FRONT ELEV. text
and to the left of the dimensions. Back in the Plot dialog box, Window
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is displayed in the What to Plot drop-down list, and a new Window but-
ton appears on the right side of the Plot Area area. Click this button if
you need to redo the window after viewing a preview of the plot.

5. If you have not already done so, click the right-pointing arrow in the
lower-right corner of the Plot dialog box to display another column of
areas. In the Drawing Orientation area in the lower-right corner, be
sure Portrait is selected.

6. In the Plot Scale area, uncheck Fit to Paper, open the Scale drop-
down list, and select 1/8" = 1'0". Notice that the text boxes below now
read .125 and 12, a form of the true ratio for %" scale.

7. In the Plot Offset area, click the Center the Plot check box.

This completes the setup for the first plot. Before you waste paper, it’s a good
idea to preview how it will look as a result of the setup changes.

Previewing a Print

The Preview feature gives you the opportunity to view your drawing exactly asit [
will print.
On the right side of
1. Click the Preview button. The computer takes a moment to calculate the  the Printer/Plotter

plot and then displays a full view of your drawing as it will fit on the page ~ area of the Plot dia-

(see Figure 15.11). If a Plot Scale Confirm dialog box opens, click OK. I({g box, AutoC{-\D
displays a partial

preview of the plot,
in diagram form, as
you set it up. If

A —J e

o e o e g ey

there is problem
with the setup, it
displays red lines to
warn you, but
sometimes it isn’t
accurate. It’s better
to use the Preview
feature where you

FLOOR PLAN
see a WYSIWYG
view of the plot.
A
fal e rie ) ; p-rpd it .

FRONT ELEV.

FIGURE 15.11: The preview of the cabin drawing, ready to print
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2.
3.

Right-click, and choose Zoom Window from the shortcut menu.

Make a window that encloses the bathroom and a couple of the dimen-
sions. You have to click and hold down the mouse button, drag open
the window, and then release. The new view displays the lineweights
you have set up (see Figure 15.12).
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15.12: The zoomed-in view of the cabin showing the lineweights
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. Right-click, and choose Zoom Original from the shortcut menu to

return to the first preview view.

. Right-click again, and choose Exit to return to the Plot dialog box. If

your print was oriented correctly on the sheet, you’re ready to print.
If not, recheck the setup steps for errors.

. At the bottom of the Plot dialog box, click the Apply to Layout button,

and then click OK. The computer begins calculating the print and
eventually sends it to the printer.

. After the print is done, a notification button appears at the lower-

right corner of the AutoCAD window to inform you. You can turn
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notifications on and off by right-clicking the Plot/Publish Detail icon

in the AutoCAD tray and choosing the appropriate option.

|(j,, Plot and Publich Job Compiete ] 5]
| Ciskioien " .

whsion Scale: 11w A F 'd}é,[?.b -04

8. Save this drawing as Cabin15a.dwg.

% N O T E You can change a setting in the Lineweight Settings dialog box

to be able to see lineweights in your drawing before you preview a plot, but
they aren’t very accurate unless you’re using layouts. When you print from
model space, you have to preview the drawing from the Plot dialog box to see

how the lineweights look.

When your print comes out, it should look like Figure 15.11 (shown earlier).

Check the lineweights of the various components on the print. You might have
to make adjustments for your particular printer.

Next you'll plot the drawing using the layouts you created in Chapter 14.

Printing a Drawing Using Layouts

As a comparison to the preceding exercise, you'll print the drawing from the lay-
out tabs. When a layout tab has been set up properly and is active, you print at a
scale of 1:1. The elements of the drawing on the layout are then printed actual
size, and the model space portion of the drawing is printed at the scale to which
the viewport has been set. Follow these steps:

1.

Click the Cabin FPlan and F Elev layout tab. For a review of layouts and
viewports, see Chapter 14. Your layout should look like Figure 15.13.

Open the Layer Properties Manager dialog box, and thaw all the
frozen layers. You can do this quickly by right-clicking any layer,
choosing Select All from the context menu, and then clicking any
frozen layer’s snowflake icon. Click OK to close the dialog box.

3. Start the Plot command.

You’re using the same printer, paper size, and orientation as before,
so make sure those parameters are the same.

Make sure that, in the Plot Area area, the current choice displayed in
the What to Plot drop-down list is Layout instead of Limits.

591
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10.
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FIGURE 15.13: The cabin drawing ready for printing from a layout tab

In the Plot Scale area, the scale has been set to 1:1. This is what
you want.

In the Plot Offset area, the Center the Plot check box is grayed out; it
isn’t needed when using a layout to plot.

There are no changes to make. Because this layout was set up for
printing when it was created, all the settings in the Plot dialog box
are automatically set correctly.

In the lower-left corner, select Preview. Your preview should look like
Figure 15.14. Notice how the title block is centered in the preview
just as it is in the layout.

Right-click, and choose Exit to close the preview window. Click OK to
start the print. If you don’t have a printer or if you're just following
along, click Cancel to cancel the print at this point.

This exercise was intended to show you that once a layout has been created,
most of the setup work for printing is already done for you. This greatly simpli-
fies the printing process because the parameters of the print are determined
before the Plot command begins.
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My Cabin
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FIGURE 15.14: The preview of the current layout

Printing a Drawing with Multiple
Viewports

Multiple viewports in a layout don’t require special handling. The print is made
with the layout active at a scale of 1:1. For the next print, you’ll use a different
printer—one that can handle larger sheet sizes. If you don’t have access to a
large-format printer, you can still configure AutoCAD for one and preview how
the print would look.

Printing with a Large-Format Printer

The procedure here varies little from the one you just followed to print the lay-
out at 1:1 scale. Here you will scale the viewport up to fit on a larger sheet for
presentation purposes:

1. Save the current drawing to your training folder as Cabin15b, but
don’t close it yet.

2. This drawing has several layout tabs. In this exercise you'll print the
site plan, so be sure the Cabin Site layout is active (see Figure 15.15).
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= My Cabin
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FIGURE 15.15: The cabin drawing with the Cabin Site layout active

% N O T E In a true production environment, it might be a better choice to
create a large-format layout to accommodate large-format plots.

3. Start the Plot command.

4. In the Plot dialog box, expand the Plotter Name drop-down list and, if
you have one, select a wide format plotter. In the Paper Size area,
choose any large size paper that is used by the plotter.

5. In the Plot Area area, choose Extents, and then click the Center the
Plot option.

6. In the Plot Scale area, check the Fit to Paper option, and then check
Scale Lineweights. Scale Lineweights causes AutoCAD to scale the
lineweights relative to the amount the layout is scaled to fit to the
paper.

7. Click the Preview button. The white area around the border isn’t even
(see Figure 15.16). This is because the aspect ratio of the layout is dif-
ferent from that of the 30" x 42" paper.
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FIGURE 15.16: Preview of the Cabin Site tab

8. Right-click, and choose Exit from the shortcut menu to cancel the
preview. If you have a large-format printer configured and can plot
this drawing at full size, click OK to start the print. Otherwise, click
Cancel.

9. Save this drawing as Cabin15b. dwg.

For the last exercise in this chapter, you’ll set up AutoCAD to print all the
paper space layouts at one time.

Publishing Multiple Layouts

In AutoCAD terminology you plot a single layout or view one or more times.
The term publishing refers to assigning several layouts or views to plot in
sequence one or more times. In this exercise, you will publish all your layout
tabs at one time.

1. Choose File > Publish to open the Publish dialog box (see Fig-
ure 15.17). This shows all the tabs including the Model tab.
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FIGURE 15.17: ThePublish dialog box

| 2. You don’t want to plot the Model tab, so select it, and then click the
A Delete Sheet button below the Sheets to Publish list box.

3. To prevent the Model tab from automatically being added in the
future, uncheck the Model Tab option in the Include When Adding
Sheets section in the bottom-right corner of the dialog box.

In the Page Setup/3D DWF column, you can see that all the layouts
are set to <Default:Cabin FPlan>. This indicates that all the layouts
will use the original page setup designated when the first layout,
Cabin FPlan and F Elev, was created. Remember, the other four lay-
outs were copied from this original layout.

| 4. Click the Publish button. In the Save Sheet List dialog box, click Yes.
EI This provides you with the opportunity to save this publish job as a
Drawing Set Description (. dsd) file so that it can be reloaded with
the Load Sheet List button. Not in all instances will all the layouts in
a drawing be plotted at one time. By creating . dsd files for frequently
published layout combinations, you can reduce the amount of time
required to produce hard-copy prints.

5. In the Save List As dialog box that opens, name the .dsd file, and
navigate to your current working directory to place it.

6. Click the Publish button. The Publish dialog box closes, and the
plots begin. An extensive number of plots can take a while to finish,
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depending on the size and complexity of the drawings and speed of
the printer. The publish operation takes place in the background so
you can continue to work on your drawings as the publishing occurs.

Only one publish operation can occur at one time. If you start one
operation before the previous one is completed, you will see a Job
Already in Progress dialog box indicating that you must wait before
starting the next one.

ﬂ
' A pllet o publish job i alreadly being
nitha Oully snee

1ob £an o peocodiod o & S,

‘Wit for Ehe jobs bo compliete, and
them bry again.

=]

A Few Words About Plot Styles

So far in this chapter, you have assigned lineweights to layers. We have assumed
that any printer is monochromatic and converts all colors in the AutoCAD draw-
ing to black. Laser printers usually are monochromatic, but they might print the
lighter colors in your drawing as screened. If you have access to a large-format
ink-jet plotter, you might have the option to print in monochrome or color. In
that case, you might have objects in your drawing that are one color, but you
want them printed in another color. Plot styles offer a means to handle these
kinds of situations. You don’t have to use plot styles in AutoCAD, but you
might need to work on a drawing that uses them. We’ll finish this chapter with
a tour of the various dialog boxes and procedures for setting up and assigning
plot styles.

Introducing Plot-Style Table Files

A plot style is a group of settings that is assigned to a layer, a color, or an object.
It determines how that layer, color, or object is printed. Plot styles are grouped
into plot-style tables that are saved as files on your hard drive. Two kinds of plot
styles exist:

» Color-dependent, which are assigned to colors in your drawing

» Named, which are assigned to layers or objects
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Leave AutoCAD for a moment, and use Windows Explorer to navigate to the
following folder: C:\Documents and Settings\your name\Application
Data\Autodesk\AutoCAD 2008\R18.0\enu\Plot Styles. Open the subfolder
called PTot Styles. Figure 15.18 shows the contents of the Plot Styles
folder. Thirteen plot-style table files are already set up. Nine of them are color-
dependent plot-style table files, with the extension . ctb, and four are named
plot-style table files, with the extension .stb. (If you can’t see the .ctb and .stb
extensions, choose Tools > Folder Options > View, and uncheck Hide Exten-
sions for Known Filetypes.) Finally, you'll see a shortcut to the Add-A-Plot Style
Table Wizard, which you use to set up custom plot-style tables. Close Windows
Explorer, and return to AutoCAD.
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FIGURE 15.18: The contents of the Plot Styles folder

Understanding How Plot-Style Table Files
Are Organized

Plot-style table files are assigned to a drawing and contain all the plot styles
needed to control how that drawing is printed. Color-dependent plot styles con-
trol printing parameters through color. There are 255 of them in each color-
dependent plot-style table, one for each color. Named plot-style tables, on the
other hand, have only as many plot styles as are necessary, possibly only two or
three. You'll now look at a plot-style table and see how it’s organized:

1. In AutoCAD, choose File > Plot Style Manager to open the Plot
Styles dialog box. It’s much like the Windows Explorer view of Auto-
CAD’s PTot Styles subfolder. In fact, it’s another view of the same
folder. Your view might have large icons and might not display all
the details.
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2. Double-click the first acad file in the list. It’s the one that says Auto-
CAD Color-Dependent Plot Style Table File in the right column of
Figure 15.18. This opens the Plot Style Table Editor dialog box with
acad.ctb in its title bar (see Figure 15.19). This dialog box has three
tabs. The General tab displays information and a Description text box
for input.

FIGURE 15.19: The General tab of the Plot Style Table Editor dialog box
for the acad. ctb file

3. Click the Table View tab (see Figure 15.20). Now you see the plot
styles across the top and the plot style properties listed down the left
side. This tab organizes the information like a spreadsheet. Use the
scroll bar to assure yourself that there are 255 plot styles. Notice that
each plot style has 12 properties, plus a text box for a description.
This tab displays the plot-style information in a way that gives you an
overview of the table as a whole.
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FIGURE 15.20: TheTableView tab of the Plot Style Table Editor dialog
box for the acad. ctb file

4. Click the Form View tab (see Figure 15.21). The same information is
organized in a slightly different way. Here the plot styles are listed in
the box on the left. You can highlight one or more plot styles at a
time. The properties of the highlighted styles appear on the right.
This view is set up to modify the properties of chosen plot styles.
Notice that the first property, Color, has Use Object Color assigned for
all plot styles. This means that red objects are plotted in red, blue in
blue, and so on. You can override this by expanding the drop-down
list and selecting another color.

5. Close the Plot Style Table Editor, and open the color-dependent mono-
chrome file by double-clicking it. Click the Table View tab. Now, look
at the Color property. All plot styles have the color Black assigned (see
Figure 15.22).
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FIGURE 15.21: The FormView tab of the Plot Style Table Editor dialog
box for the acad. ctb file

FIGURE 15.22: TheTableView tab of the Plot Style Table Editor dialog
box for the monochrome. ctb file
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6. Close that plot-style table file, and open acad.stb and monochrome
.stb to see how few plot styles they contain.

7. Close the Plot Style Table Editor dialog box, and close the Plot Styles
dialog box.

The monochrome. ctb and. ctb files will print all colors in your drawing as
black, but they won’t change the colors in the AutoCAD file.
Assigning Plot-Style Tables to Drawings

Each drawing can be assigned only one kind of plot-style table file: color-dependent
or named. This is determined when the drawing is first created.

% N O T E Even though the type of plot style for a new drawing is fixed in
the Plot Style Table Settings dialog box, two utility commands let you
switch the type of plot style that a drawing can have and assign a different
one. They are the Convertpstyles and Convertctb commands.

Follow these steps:

1. Choose Tools > Options to open the Options dialog box, and click the
Plot and Publish tab. Then, click the Plot Style Table Settings button
near the lower-right corner of the dialog box. Doing so opens the Plot
Style Table Settings dialog box. In the uppermost area are the two radio
buttons that control which type of plot style a drawing will accept,
color-dependent or named (see Figure 15.23). New drawings will accept
only the type of plot style that is selected here.
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FIGURE 15.23: The Plot StyleTable Settings dialog box
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2. Below the radio buttons is the Default Plot Style Table drop-down list.
Here you can select a plot-style table file (of the type selected by the
radio buttons) to be automatically assigned to new drawings. One of
the options is None.

3. Close the Plot Style Table Settings dialog box. Then, close the
Options dialog box.

Throughout this book, all the drawings that you created (or downloaded) were
set up to use color-dependent plot styles, so you can assign this type of plot style
to the drawing. Usually you do this by assigning a particular plot-style table file
to a layout or to model space. To finish our tour, and this chapter, you'll assign
one of the available plot-style table files to the Cabin15b drawing and use the
Preview option to see the results:

1. Make Cabin15b the current drawing, if it isn’t already.

2. Click the Cabin FPlan and F Elev layout tab to make it current, if it
isn’t already.

3. Start the Plot command, and make sure the extension of the dialog
box at the right is open. If it’s not, click the right-pointing arrow in
the lower-right corner to open it. In the upper-right corner, make
sure None is displayed in the Plot Style Table drop-down list, and
then click the Preview button. AutoCAD displays the preview in the
same colors used in the drawing (see Figure 15.24).
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FIGURE 15.24: Preview of Layoutl without a plot-style table assigned to it
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10.
11.

12.

. Exit the Preview display, and then click the Cancel button to cancel

the plot.

Right-click the current layout tab, and choose Page Setup Manager.
In the Page Setup Manager dialog box, highlight Cabin FPlan in the
Page Setups list, and click Modify. Doing so opens the Page Setup dia-
log box.

Notice that in the Plot Style Table (Pen Assignments) area, None is
selected. No plot-style table file has been assigned to this layout.

Open the drop-down list.

All the available . ctb (color-dependent plot-style table) files are listed.
You can choose one or click New at the bottom of the list and create
your own. Once one is chosen, you can click the Edit button to modify
it and make a new plot style out of it.

Select monochrome. ctb.

Click Preview in the lower-left corner. All lines and filled areas in the
drawing are solid black (see Figure 15.25).

Exit Preview.

Repeat steps 5-10, and select a different . ctb file from the Plot Style
Table drop-down list. (I recommend trying Screening 50%.ctb and
Grayscale.cth.) When you get back to the preview, you'll see the
difference.

Exit the Plot dialog box, and save the drawing as Cabin15c.dwg.
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FIGURE 15.25: Preview with the monochrome. ctb plot-style table assigned
to Layoutl

Summing Up

This has been a quick tour of and introduction to the plot-style feature, which
helps control how your drawing will plot. Getting consistently good output from
your AutoCAD drawings involves an investment of time by you or the office CAD
manager/information technologist to set up the best configuration of your print-
ers and AutoCAD. As you have seen, layouts provide a good tool for setting up
plots, once the configuration is right.

The next two chapters that follow contain tutorials and discussions about draw-
ing in 3D (for AutoCAD users only). You'll also find a glossary of terms related to
AutoCAD, LT, building construction, and design that have been mentioned in the
book. The Sybex website (www. sybex . com) offers a collection of all AutoCAD
drawing files and adjunct files that you use or generate through the course of this
book. Advanced readers can download these files and begin reading anywhere in
the book.

For readers who do not wish to continue learning the 3D aspects of AutoCAD,
I hope you have found the book useful in helping you learn AutoCAD 2008 and
AutoCAD LT 2008. Good luck in your future with AutoCAD. Please contact
Sybex with any questions that arise while you work your way through the book
(www . sybex. com).
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Are You Experienced?

Now you can...

¥ set up a drawing to be printed

¥ assign lineweights to layers in your drawing
¥ select the area of your drawing to print

¥ choose a sheet size to print your drawing on
¥ control the orientation and origin of the print
¥ set the scale of the print

¥ preview a print

¥ print a layout

¥ publish multiple layouts

¥ navigate through the plot-style features
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3D Geometry

Setting up a 3D workspace
Using the Polysolid tool
Using the Boolean functions
Extruding 2D objects
Creating 3D surfaces

Changing the 3D viewpoint
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solids modeling
tools that AutoCAD
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othing in AutoCAD is quite as fascinating as drawing in 3D. Compared
with a traditional 3D rendering of a building on a drafting board that uses
vanishing points and projection planes, a true 3D computerized model of a
building that can be rotated and viewed from any angle, as well as from
the inside, offers a world of difference. Many architectural firms still use the draft-
ing board to create 3D presentation drawings, even though they use AutoCAD for
their construction drawings. But more and more of them are using AutoCAD’s 3D
features to create either perspective drawings or simple 3D models that are then
traced over by hand in the process of creating the final presentation drawing. It’s
useful to acquire some skills in working in 3D, and it’s also a lot of fun.

Constructing a 3D model of a building requires many of the tools that you've
been using throughout this book and some new ones that you’ll be introduced to
in this chapter. Your competence in using the basic drawing, editing, and display
commands is critical to your successful study of 3D for two reasons. First, drawing
in 3D can be more complex and difficult than drawing in 2D, and it can be frustrat-
ing until you get used to it. If you aren’t familiar with the basic commands, you'll
become that much more frustrated. Second, accuracy is critical in 3D drawing.
The effect of errors is compounded, so you must be in the habit of using tools,
such as the osnap modes, to maximize your precision.

Don’t be discouraged; just be warned. Drawing in 3D is a fascinating and
enjoyable process, and the results you get can be astounding. I sincerely encour-
age you to make the effort to learn some of the basic 3D skills presented here.

Many 3D software packages are on the market today, and some are better for
drawing buildings than others. Often, because of the precision that AutoCAD pro-
vides, a 3D . dwg file is exported to one of these specialized 3D packages for further
work, after being laid out in AutoCAD. Two other Autodesk products, 3ds Max and
Autodesk VIZ, are designed to work with AutoCAD . dwg files and maintain a con-
stant link with AutoCAD-produced files. Sometimes drawings are created in 2D,
converted to 3D, and then refined into a shaded, colored, and textured rendering
with specific lights and shadows. In this chapter, you’ll look at the basic techniques
of solid modeling, and we’ll touch on a couple of tools used in surface modeling. In
the process, you’ll learn some techniques for viewing a 3D model.

Modeling in 3D

You'll begin by building a 3D model of the cabin, using several techniques for
creating 3D solids and surfaces. When you use solid modeling tools, the objects
you create are solid, like lumps of clay. They can be added together or subtracted
from one another to form more complex shapes. By contrast, 3D surfaces are
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composites of two-dimensional planes that stretch over a frame of lines the way
a tent surface stretches over the frame inside.

As you construct these 3D objects, you’ll get more familiar with the UCS, learn
how it’s used with 3D, and begin using the basic methods of viewing a 3D model.

Setting Up a 3D Workspace

By this time, you’ve learned how to set up the toolbars and palettes in such a way
that they work well for drawing in 2D. Your first task in transitioning into 3D
begins by setting up a new workspace for working in 3D.

Let’s start with Cabin07c. This version of the cabin has all the basic compo-
nents of the floor plan on their respective layers, with no hatch patterns, no text,
and no elevations or title block. If you haven’t been following through the whole
book and saving your work progressively, you can download this file from this
book’s page on the Sybex website, waw. sybex. com. You can also follow along if
you have another floor plan to use for the exercise that isn’t much more complex
than that of the cabin. Follow these steps:

1. Open Cabin07c.dwg. When the floor plan displays, make the Walls
layer current, and turn off all other layers. Your drawing will look like
Figure 16.1. Try to start thinking of it in three dimensions. The entire
drawing is on a flat plane parallel to the monitor screen. When you add
elements in the third dimension, they project straight out of the screen
toward you if they have a positive dimension and straight through the
screen if they have a negative dimension. The line of direction is perpen-
dicular to the plane of the screen and is called the z-axis. You're familiar
with the x- and y-axes, which run left and right and up and down,
respectively, think of the z-axis as running into and out of the screen.

FIGURE 16.1: Cabin07c with all layers turned off except Walls
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2. Choose Tools > Workspaces > Save Current As. In the Save Work-
space window, enter 2D Drawing (or any name you prefer), and click
Save. This saves your current workspace so that you can return to it
whenever you want.

3. Ifthe UCS icon isn’t visible on your screen, choose View > Display >
UCS Icon > On to place a check mark next to On. The UCS icon
appears again. You turned it off in Chapter 5 and then used it in
Chapter 10, to help construct some of the elevations, and you’ll use
it again in a moment. For now, keep an eye on it as the drawing
changes. Remember that the icon’s arrows indicate the positive
direction for the x-, y-, and (in 3D) z-axes.

4. Now you’ll change the view from a plan view of the drawing—Ilooking
straight down at it—to one in which you’re looking down at it from
an angle. Choose View > 3D Views > SW Isometric. (SW means from
the southwest.) The view changes to look like Figure 16.2. Notice
how the UCS icon has altered with the change of view. The X and Y
arrows still run parallel to the left side and front of the cabin, but the
icon and the floor plan are now at an angle to the screen, and the z-axis
is visible. The crosshair cursor now has a third crosshair, and each
one is a different color.

® N O T E A common convention in 3D graphics is to color vectors or other
axes to indicate elements; red indicates the x-axis, green indicates the y-axis,
and blue indicates the z-axis. The phrase used to remember this is: RGB = XYZ.
You’ll see this convention used several times while working on this and the
next chapter.

- 2’
Ty

FIGURE 16.2: The walls as seen from the SW Isometric view
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5. Choose Tools > Workspaces > 3D Modeling. The toolbars, drawing
area, and command window are reorganized. Two palettes are docked
to the right of the drawing area. The top one is called the Dashboard,
it contains several control panels. Each panel holds commands for
accomplishing specific tasks associated with working with 3D mod-
els, such as making the objects, editing them, navigating through 3D
space, setting up lights and cameras, rendering, and so on. You can
identify each control panel by the tooltip that appears when you place
the cursor in the icon in the panel’s upper-left corner. When you
select a command from one of the control panels, the window on the
right displays palettes containing tools, objects, and materials useful
to the selected tool. Below the Dashboard are the Tool palettes with
the Modeling tab selected (see Figure 16.3).
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FIGURE 16.3: The 3D Modeling workspace showing the Dashboard and Tool palettes
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Just as you fine-tuned and customized your 2D workspace as you worked your
way through the earlier chapters, you’ll do the same with the 3D workspace.
Make a few changes now:

1.

Click the X in the upper-right corner of the Tool palettes to turn
them off for now. You won'’t use the palettes much in the next few
pages, and when you need them, you can easily open them again.
Leave the Dashboard exposed.

In the drawing area, zoom to extents; then, zoom out a little, and pan
down to create some space above the floor plan for the 3D walls.

Drag the Workspaces toolbar (the short one to the left of the Stan-
dard toolbar) into the drawing area, and click the X in its title bar to
turn it off. Then, drag the Standard and Layers toolbars to the left to
fill the space left by the Workspace toolbar. Display the Styles and
Layers toolbars if necessary, and then adjust the Command window
so three lines of text are displayed.

Open the Visual Styles drop-down list on the Dashboard’s Visual
Styles control panel, and select 3D Wireframe.

. JaRed

The drawing area takes on a grey background, and the UCS icon
changes (Figure 16.4).

Choose Tools > Options > Display. At the lower-left corner of the Dis-
play tab, drag the Crosshair Size slider to the left to a value of approxi-
mately 5. This reduces the size of the crosshair cursor’s lines in the
drawing area.
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FIGURE 16.4: The drawing using the 3D Wireframe visual style

Making the Walls

The main task ahead is to create a 3D model of the cabin. You'll use solid ele-
ments for the cabin’s walls, doors, windows, floor, and steps. You’ll learn several
ways of viewing your work as you progress. To make the walls, you'll start with
the polysolid object and then, like a sculptor, remove from the polysolid every-
thing that isn’t an interior or exterior wall. The elements to be removed are the
void spaces for the doors and windows. Follow these steps:

1. Set the Endpoint osnap to be running, and be sure Ortho, Polar,and NGNS
Otrack are turned off. Create a new layer called 3D-Walls-Ext, assign

it color 22, and make it current. CLL T EES

colors for 3D layers

2. Click the Polysolid tool on the Dashboard’s 3D Make control panel in the following
ill (the control panel at the top of the Dashboard). e, O U0
grays or other col-
3. Atthe Command: _Polysolid 0'-4", Width = 0'-0%", ors that are similar
to the 3D gray

Justification = Center Specify start point or [Object/
Height/Width/Justify] <Object>: prompt, type hd9'J to set
the object height to 9'-0".

background color.
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4. The exterior walls are 6" thick, so the polysolid object should be 6"
thick as well. Enter w and then 6.1 at the Specify width
<0'-0%">: prompt.

5. The Justification option determines the side of the polysolid for
which you will pick the endpoints. You will be picking the outside
lines of the cabin in a counterclockwise order, so the justification
must be set to Right. Enter j r.

6. You're now ready to begin creating the walls. Click the corner of the
cabin nearest to the bottom of the screen, and then move the cur-
sor. The first wall appears and is tied to the cursor, as shown in Fig-
ure 16.5.

FIGURE 16.5: Starting the first polysolid wall

7. Click the next three outside wall endpoints, starting with the one to the
current location’s upper right. When only one segment separates the
last segment from the first, enter c to close the polysolid.
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Adding the Interior Walls

The interior cabin walls are thinner than the exterior walls and will probably
have a different material assigned to them. You will make a new layer for these
walls and change the polysolid parameters.

1. Create a new layer called 3D-Walls-Int, assign it color 44, and make it
the current layer.

2. Zoom into the lower-left corner of the cabin so that you can see the
bedroom and bathroom walls.

3. Start the polysolid command from the Dashboard or by typing KIS
psolid.! at the command prompt.

You can also

4. Enter wJ 4.1 to change the width to 4". start the Polysolid
command by

5. Starting with the endpoint nearest to the front door, draw the two choosing Draw >
walls that enclose the bedroom, right-click, and choose Enter to ter- :ﬁ::m 2=

minate the command.

6. Press the spacebar to restart the command, and then draw the
remaining bathroom wall. Make sure that it is justified properly, and
then zoom to extents. Your drawing should look similar to Fig-
ure 16.6.

FIGURE 16.6: The cabin with the walls drawn as polysolids




616

See Figure 10.1 in
Chapter 10 for the
door and window
heights above

the floor.

Chapter 16 » Creating 3D Geometry

Creating the Door and Window Block-Outs

Before you add the geometry for the doors and windows, you must make the
openings in the walls. You accomplish this using the Boolean tools, the features
used to create a single object from the volumes of two overlapping objects, called
operands. There are three Boolean functions: union, subtraction, and intersec-
tion. Union combines the two volumes, subtraction deletes one object and the
overlapping volume shared with the other, and intersection deletes both objects,
leaving only the shared volume behind. For the doors and windows, you will
make block-outs; that is, you’ll make solid boxes the size of the openings and
then use the Subtract command to create the voids by removing the boxes as
well as the volume they share with the walls. The boxes act as block-outs, vol-
umes that are to be deleted, and their only function is to help delete part of the
polysolid wall.

1. Make a new layer named Door_win_bool, and set it as the current
layer. Freeze the two 3D-Wall layers, and thaw the Windows and
Headers layers.

2. In the Visual Styles panel of the Dashboard, set the style to Concep-
tual. This is a flat-shaded style with bold lines.

3. Zoom in to the cabin so that you can see the front door and the bed-
room window.

4. Click the Box button in the 3D Make panel of the Dashboard, or enter
ey box.! at the Command prompt. You will be making a block-out that
will act as the operand that is removed from the polysolid.

5. The box object requires three items of information to be constructed:
two points that define the opposing corners and a height value. At the
prompts, click two opposite corners of the front door.

6. Atthe Specify height or [2Point]: prompt, enter 7'6.J. The box
appears in place (see Figure 16.7).
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10.

>

FIGURE 16.7: The first door operand created in place

Copy the front door object to the back door location using the End-
point osnap for precision.

Repeat steps 4 through 7 to create the two internal doors and the
sliding-glass door.

When using the Boolean functions, it’s best not to have a situation
where the two operands have coplanar faces. Select one box, and if a
Selecting Subobjects On Solids dialog box opens, check the Don’t
Show Me This Again option and then close it. The boxes grips appear
all around the base and a single grip at the top.

Dragging the triangular grips changes the lengths of the sides of the
box but doesn’t change the angles between the sides. The square
grips move the corners of the box or the box itself, and the single top
grip changes the box’s height.

Click the triangular grip on the front of the box, and drag it forward
to pull the front of the box out from the front of the cabin. It doesn’t
have to be a great distance, just enough so that the box and the
frozen polysolid don’t share the same plane.

617

When we instruct
you to pick an
object when work-
ing in 3D, you need
to click an edge of
the object or a line
that helps define
the object.
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11.

12.

13.

Drag the rear triangular grip backward, and position it off the inside
of the exterior wall.

Repeat the process for the other four door block-outs so that each is
thicker than their associated opening.

The doors do not rest on the ground plane but are 1'-0" above it to
accommodate the step and threshold. Start the Move command,
and then select all the doors. At the Specify base point or
[Displacement] <Displacement>: prompt, pick a point any-
where on the screen. At the Specify second point or <use
first point as displacement>: prompt, enter @0,0,12.1. The
third number in the sequence is the distance in the z-axis the
boxes are moved. Your screen should look similar to Figure 16.8.

FIGURE 16.8: The thick door block-outs elevated above the ground plane
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Creating the Window Block-Outs

As you might expect, making the window block-outs will be just like the doorway
openings. The only difference is that the bottoms of the window openings sit at a
different height above the 2D floor plan. Here are the steps:

1. Create the boxes for all the window block-outs except the round win-
dow at the front of the cabin. All the windows are 3'-6" tall.

,r’ T 1 P After you make the first window box, the default height for the Box
command is the correct height for the remaining windows. When prompted
for the height, just press the spacebar or .

2. Change the thicknesses of the boxes so they overlap the thickness of
the outside wall.

3. Move the windows 4'-0" in the Z direction.
4. Zoom in to the circular window area.

You need to use a cylinder to make the circular window opening, but
cylinders are always created with the height extending in the Z direc-
tion. You’'ll need to change the UCS icon to make the cylinder.

5. Enter ucsd xd 90, The UCS icon rotates such that the plane defined
by the x- and y-axes is parallel to the front wall and the z-axis points
toward the front of the cabin.

«

—. 6. Click the Cylinder icon on the 3D Make control panel. Then, follow
U the prompts in the Command window.

7. Use the Insertion osnap to locate the center point for the base of the
cylinder at the insertion point of the 2' window.

8. Specify the radius for the base of the cylinder by using the Endpoint
osnap and clicking the point where one of the window jamb lines
meets the front wall.

619

If you don’t have
the Osnap tool-
bar on your
screen, Shift+
right-click, and
select Insert from
the Osnap menu.
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9. Specify the height of the cylinder by typing -12.1. The cylinder is
placed and extends into the cabin. It has an abbreviated, almost
abstract form.

10. Select the cylinder, and then, using the triangular grip at the center
of the circular face, extend the cylinder’s height toward the front of
the cabin.

11. Use Zoom Previous. Use the Move command, polar tracking, and the
direct distance entry to move the cylinder up 6'.

12. Enter ucs to return the UCS icon to the WCS orientation.

13. Thaw the 3D-Walls-Ext and 3D-Walls-Int layers. Your drawing should
look like Figure 16.9.

14. Save your drawing as Cabinl6a.dwg.

2

ofr

FIGURE 16.9: The drawing with the block-outs in place
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Cutting the Openings
You are ready to start the Boolean processes. When prompted to select an object,

be sure to click on the edge of the 3D objects and not a face, or the selection will
not be successful.

@ 1. Click the Subtract button in the 3D Make panel of the Dashboard, or
enter subtract..

2. Atthe Select solids and regions to subtract from ..prompt,
select the exterior wall, and then press  to end the selection process.
You can perform the Boolean functions on several objects at one time,
but first, you will do it to only one.

3. Atthe Select solids and regions to subtract .. prompt,
select the front door, and then press . The door is subtracted from
the wall (see Figure 16.10).

FIGURE 16.10: The front door subtracted from the front wall of the cabin

4. Start the Subtract command again, and select the exterior wall only.

5. When prompted for the objects to subtract, select all the remaining
exterior doors and windows. All the openings appear on the cabin’s exte-
rior walls, as shown in Figure 16.11.
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FIGURE 16.11: Allthe exterior openings created for the cabin

6. Repeat the subtraction process on the two interior walls to remove
the bathroom and bedroom door areas.

Creating the Floor, Steps, and Thresholds

In designing the cabin, you didn’t draw a floor, but one was implied. The three
exterior doorway openings have thresholds that indicate a change in level from
the cabin floor down to the steps and the balcony. You’ll now create additional
line work to make the thresholds and steps:

1. Continuing from the previous set of steps, click the Layer Properties
Manager icon on the Layers toolbar, and do the following:

a. Create new layers called 3D-Floor, 3D-Step, and 3D-Thresh, and
make 3D-Thresh current.

b. Freeze the two 3D-Walls layers and the Windows layer.
¢. Thaw the Steps layer.

To see where you're going, look ahead to Figure 16.12. You'll use the
Extrude command to create a series of solids that represent the
thresholds and boxes for the steps and the floor.
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. Use the Zoom Window tool to set up a view of the front door opening

and its threshold.

Draw a polyline around the perimeter of the threshold using the
Close option to make the last segment.

. The Extrude command extends a 2D object in the Z direction,
creating surfaces on the newly formed sides and end caps. Click the
Extrude tool in the 3D Make panel, select the threshold polyline,
and then press .. At the Specify height of extrusion or
[Direction/Path/Taper angle] <-1'-0">: prompt, enter
2.05.1. The first threshold is completed.

Make similar extruded thresholds for the back door and the sliding-
glass door.

Select all three thresholds, and move them 10" up in the Z direction.

Make the 3D-Step layer current. Using the existing step lines as a guide,
create boxes for the front and rear steps, and give them heights of 10".
The tops of the steps are aligned with the bottoms of the thresholds.
Your drawing should look like Figure 16.12.

Make the 3D-Floor layer current. To make the floor, first draw a
polyline around the inside perimeter of the cabin, making sure that
you include the gap between the inside face of the exterior wall and
the steps.

'E’ T I P You can use the Orbit command transparently, without leaving the
current command, by typing orbit, executing the change, and then pressing
Esc to resume the current command.
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FIGURE 16.12: The steps and thresholds in place

9. Start the Extrude command, select the floor polyline, and then extrude
it 10" (see Figure 16.13).

FIGURE 16.13: The 3D floor with the steps and thresholds
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Completing the Doors and Windows

Now that the openings are in place, you just need to build the geometry for the
doors and windows. These can be as compete as you like them with sills, drip
grooves, tapered panels, kick plates, and so on. For the exercise in this book,
you'll create fairly simple frames, door panels, and glazing.

1. Make a new layer named 3D-Win-Frame, and set it as the current
layer. Freeze the 3D-Wall-Ext layer, and zoom into the bedroom
window.

2. Click the Ducs button in the status bar to turn on Dynamic UCS
mode. When you are in a command, Ducs causes the current UCS to
adapt to the orientation of whichever face the cursor is over.

3. Start the Box command, click the lower-left outside corner of the
bedroom window, and then move the cursor away from that corner.
The box starts to form with the orientation parallel to the outside
wall and the UCS icon temporarily relocated to the endpoint (see the
top of Figure 16.14). Click the opposite outside corner of the window
for the base of the new box (see the bottom of Figure 16.14).

FIGURE 16.14: WithDucs turned on, the box’s base is oriented parallel
to the wall (above); the box’s base completed (next page).
Continues
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FIGURE 16.14 Continued

. At the Specify height or [2Point] <3'-6">: prompt, enter -4.1.

. Turn off Ducs, select the box, and move it 1" in the positive X direc-

tion to center it in the wall.

. The box that you just made will be the frame for the bedroom win-

dow. Now you need to make a block-out to subtract to form the open-
ing and the glazing. Copy the window frame in front of the bedroom
wall, and then select the copy to expose its grips.

. Turn on polar tracking, and then select each of the four outward-

pointing triangular grips along the perimeter and move them 1"
toward the inside of the box (see the left of Figure 16.15). Click the
triangular grip on the front of the box, and drag it forward to make
the box significantly thicker (see the right of Figure 16.15).

. Move the block-out box until it overlaps the window frame box. Make

sure you use polar tracking or Ortho mode to constrain the move-
ment to the x-axis.

. Switch to the 3D Wireframe visual style, and then, using the Subtract

Boolean function, subtract the block-out from the frame. Switch back
to the Conceptual visual style, and your window should look similar to
Figure 16.16.
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FIGURE 16.15: Moving the block-out’s perimeter grips to shrink it slightly (left) and
increasing the box’s depth (right)

FIGURE 16.16: The completed bedroom window frame
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10.

11.

12.

13.

14.

Create a new layer named 3D-Glazing, give it a light blue color, and
make it current.

A polyline can be drawn only in the XY plane, but a 3D polyline can
be drawn along any axis. Enter 3dpoly at the command line, or
choose Draw > 3D Polyline.

Turn on the Midpoint running osnap, and then draw the 3D polyline
using the midpoints of the frame’s four, 4" wide inner corners. Switch
to the 3D Wireframe visual style if you have trouble locating the mid-
points, and then switch back to Conceptual when you are done.

Use the Extrude tool to extrude the glazing 0.25". If you have
trouble selecting the 3D Polyline, use the Last option at the
Select Objects: prompt. Your bedroom window should look
like Figure 16.17.

FIGURE 16.17: The completed bedroom window

Repeat the process in this section to make the other four rectangular
windows in the cabin. When you’re done, your drawing should look
similar to Figure 16.18.
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FIGURE 16.18: The cabin after the four rectangular windows and frames
are finished

Making the Circular Window

So far, you've used only the box object as the block-out and window frame. For
the circular window, you’ll use the cylinder:

1. Zoom in close to a view of the circular window opening on the front
wall. Use the Visual Style drop-down list to change to the 3D Wireframe
visual style. You'll need to change the UCS icon to make the cylinder.

2. To make sure you are the correct starting point, reset the UCS to the
WCS by typing ucs.! w.l. To rotate the UCS properly for this exercise,
enter ucs.! x -90.1. The UCS icon rotates such that the plane defined
by the x- and y-axes is parallel to the front wall and the z-axis points
away from you.

3. Make the 3D-Win-Frame layer current. Click the Cylinder icon on the
3D Make control panel, and then follow the prompts in the Command
window.
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. Use the Insertion osnap to locate the center point for the base of the

cylinder at the insertion point of the 2' window.

. Specify the radius for the base of the cylinder by using the Endpoint

osnap and clicking the point where one of the window jamb lines
meets the front wall.

. Specify the height of the cylinder by typing 4.1. Move the cylinder 1"

in the Z direction by starting the Move command, selecting the cylin-
der, picking a base point, and then typing @0,0,1..

. Create another cylinder with the same base point, but assign it a

radius of 11" and a height of 12". You can temporarily freeze the lay-
ers containing the walls, floor, steps, and thresholds if necessary, but
be sure to thaw them when you are done.

. Subtract the smaller cylinder from the larger cylinder.

9. Make the 3D-glazing layer current, and then create one more cylin-

der at the insertion point of the circular window. Give this new win-
dow a radius of 11" and a height of 0.25", and then move it 3" in the Z
direction to center it in the frame.

10. Use the Move command, polar tracking, and the direct distance entry

to move the frame and glazing up 6'.

11. Enter ucs to return the UCS icon to the WCS orientation.
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Adding the Pivot Doors

For this exercise, you will represent the four pivot doors with simple boxes.
Later, if you choose, you can add knobs and glass panes if you like.

1. Add a new layer named 3D-Pivot-Doors, and make it current.

2. Zoom into the front door and start the Box command. Rather than
moving the primitives as you have been, here you’ll use object track-
ing to place the start point.

3. Switch to the 3D Wireframe visual style, click the Otrack button in
the status bar, and make sure Polar is on as well.

4. Start the Box command, and then, at the Specify first corner
or [Center]: prompt, place you cursor near the bottom-left outside
corner of the front door until a small cross and the endpoint appear.
Move the cursor in the Y direction until the tracking vector appears,
and then enter 2. to set the first corner of the door 2" from the cor-
ner of the opening.

5. Enter @36,2 to place the second point of the 3'-0" door. Give the
door a height of 7'-6", and then copy it, using the Endpoint snaps, to
the back door location. Using the Conceptual visual style, you cabin
should look like Figure 16.19.

FIGURE 16.19: The cabin after the two external doors are in place
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6. Thaw the 3D-Walls-Int layer, and then repeat the process to create
the two interior walls. Because the interior walls are only 4" thick,
you must start the box just 1" from the face of the wall.

Adding the Sliding Door

The remaining door to add is the sliding door on the side of the cabin. Although
this is a door, the creation procedure will be closer to the windows that you’ve
already made. Here is a synopsis of the steps:

1. Change the view to a SE Isometric view, and zoom into the patio door.
2. Make the 3D-Win-Frame layer current.

3. Create a box that is 3'-6" wide, 2" thick, and 7'-6" tall, and center it on
the left edge of the patio opening.

4. Create a block-out, and center it on the window frame.
5. Subtract the block-out from the window frame.

6. Use a 3D polyline to create the boundary to the glazing, extrude it,
and then center it in the frame.

7. Move the frame and glazing 1" inside the opening, not centered like
the prior examples.

8. Copy the frame and glazing 3'-6" to the right and then 2" toward the
inside of the cabin so that the two door frames are offset (see
Figure 16.20).

9. Save your drawing as Cabin16b.dwg.

FIGURE 16.20: The completed patio door with two offset panels
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Building the Balcony

You're nearly done building the cabin. The next step is to make the balcony
using Booleans and the Slice tool.

1. Make a new layer called 3D-Balcony, assign it color 24, make it cur-
rent, and then thaw the Balcony layer and freeze the other 3D layers.

2. Choose the Cylinder primitive tool on the 3D Make control panel to
create a cylinder solid to represent the space enclosed by the balcony
wall. Use the Center osnap to locate the center point of the arcs that
represent the balcony wall. Select a radius of 4'-6" and a height of 5'-0".

3. Move this cylinder up 10".

4. Draw a second cylinder using the same center point, with a radius of
5'and a height of 4'. Be sure to pick the center of the 2D balcony arcs,
not the center of the 3D cylinder.

5. Start the Subtract command, and subtract the smaller cylinder from
the larger cylinder to form a bowl shape (see Figure 16.21).

FIGURE 16.21: The beginning of the balcony
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2

Expand the 3D Make control panel on the Dashboard by clicking the
double arrows that appear when you place your cursor over the
darker gray area to the left of the tools. The panel expands downward
and makes several new tools accessible. Click the Slice button; then,
back in the drawing, select the new balcony, and press .

. At the first prompt, enter yz.l. This defines the plane that you'll use

to slice the balcony.

. At the second prompt, pick the bottom corner of the cabin wall,

where the bottom of the balcony meets the corner. Doing so positions
the YZ cutting plane in line with the exterior wall surface against
which the balcony wall butts.

. At the third prompt, click a blank spot below and to the right of the

balcony. This tells AutoCAD the side of the cutting plane where the
desired objects are located. The shape is cut in half, the inside half is
deleted, and the balcony is complete (see Figure 16.22).

FIGURE 16.22: The balcony after using the slice tool

Putting a Roof on the Cabin

You'll finish the 3D model of the cabin by constructing a roof. The edge of the
roof will be a different color from the roof surface, so you’ll make them as two
separate objects, each on its own layer. The edge will be a solid, and the sloping
part will be a set of surfaces. Follow these steps:

1.

Create two new layers: 3D-Roof-Edge with color 32 and 3D-Roof with
color 114. Make 3D-Roof-Edge current.

Freeze all 3D layers except the two new ones, and freeze all the 2D
layers except Roof. Only the roof is visible.
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3. Use the Box command on the 3D Make control panel to make a box
that is 6" high and sits on the four corners of the roof.

4. Move the box up 9'. Then, copy the ridgeline and hiplines of the roof
up to the top edge of the box.

5. Select the objects, and use the Layer Control drop-down list to
change these copied lines to the 3D-Roof_Edge layer. Then, turn off
the Roof layer (see Figure 16.23).

FIGURE 16.23: The solid box is made, and the copied rooflines are
moved to the 3D-Roof_Edge layer

6. Start the Stretch command (on the Modify toolbar), and use a cross-
ing window to select just the ridgeline and the ends of the four hip
lines that touch the ridgeline.

7. Press . Click a blank part of the drawing area for the base point, and
then enter @0,0,3'. The roof is stretched up 3' (see the left of
Figure 16.24).

8. Make the 3D-Roof layer current, and then choose Draw > Modeling >
Meshes > 3D Face.

9. With the Endpoint osnap, start at the leftmost corner of the sloping
planes, and pick the four corners of the front plane of the roof. Then, at
the Specify third point or [Invisible] <exit>: prompt, move
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to the rightmost corner, and click this point twice. Follow the diagram
on the right of Figure 16.24. Press J to end the 3D Face command.

5-Pick twice

X

FIGURE 16.24: Theridge and hip lines are stretched up (left) and the
sequence of picks for the first two 3D faces (right)

. Repeat steps 8 and 9 for the back and left surfaces of the roof.

. Turn off the 3D-Roof layer, and erase the ridgelines and hiplines. Turn

the layer back on, and thaw the remaining 3D layers. Your drawing
should look like Figure 16.25.
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12.

FIGURE 16.25: The completed cabin in the Conceptual visual style

Save this file as Cabinl6c.dwg.

Using the Orbit Tools

Now that you’ve had a chance to set and reset various 3D views, check out the
three orbit tools that are on the 3D Navigation control panel: Constrained Orbit,
Free Orbit, and Continuous Orbit. You can find them on the fly-out menu that
by default displays the Constrained Orbit icon. Follow these steps:

1.

*

2.

Make 3D-Walls-Ext current; then, freeze the 3D-Roof and 3D-
Roof_Edge layers.

With the Visual Style set to Conceptual and the 3D View set to South-
east Isometric, click and hold the Constrained Orbit icon on the 3D
Navigation control panel to open the toolbar fly-out menu; then
move down to the fly-out toolbar, select the Constrained Orbit icon,
and move the cursor onto the drawing area. It changes into an atom-
like symbol.

Click and drag the cursor around in the drawing area, and note how
the 3D model rotates as you move the cursor. This tool is called con-
strained because if you move the view to one of the cabin from
directly overhead or directly underneath, you can’t keep moving the
cabin in a fashion that causes it to tumble over and over.
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4. Try the other two orbiting options. Click and hold the Constrained
Orbit icon to open the toolbar fly-out. Then, move the cursor down,
and release the mouse button when the cursor is on one of the other
two icons. Here’s how they work:

» Free Orbit superimposes a green circle called an arcball over the
3D model. Smaller circles appear at the quadrant points of the
larger circle. How the model moves depends on whether you click
and drag inside or outside the big circle or within one of the small
circles (see Figure 16.26).

FIGURE 16.26: Changing the view with the Free Orbit tool

» Continuous Orbit creates an animation of the model spinning.
Click and drag the cursor in a straight direction; then, release the
mouse button as you're dragging. This begins the spin. The direc-
tion of your drag determines the direction of spin; and, to a degree,
the speed of your drag determines how fast the model spins.

5. When you’re finished, thaw the 3D-Roof and 3D-Roof_Edge layers,
and reset the view to Southeast Isometric.
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Getting Further Directions in 3D

Covering 3D in real depth is beyond the scope of this book, but I can mention a
few other tools and features that you might enjoy investigating. First, I'll sum-
marize a few of the solids and surface-modeling tools that I didn’t cover in the
tutorial on the cabin. Then, we’ll take a quick look at the rendering process as
it’s approached in AutoCAD.

Using Other Solids Modeling Tools

You used the Box and Cylinder primitive solid tools to build up the model of the
cabin. There are several other primitive shapes, all found on the top row of the
3D Navigation control panel. Four of them are shown and described here.

Sphere Cone Wedge

Sphere You specify the center point and radius or diameter.

Cone You specify the center point of the base, the radius of the base, and the
height of the pointed tip. The base is parallel to the XY plane, and the height is
perpendicular to it.

Wedge The wedge has a rectangular base and a lid that slopes up from one
edge of the base. You specify the base as you do in the Box tool and then enter
the height.

Torus This is a donut shape. You specify a center point for the hole, the radius
of the circular path that the donut makes, and the radius of the tube that follows
the circular path around the center point.

In the second row of the Make control panel are tools for creating solids by mov-
ing 2D shapes in the third dimension:
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Extrude Select a closed 2D shape such as a rectangle or a circle. Then, specify a
height for the extrusion or a path to extrude along. If the extrusion is straight
up, you enter an angle to taper the edges away from the vertical.

Object Vertical Tapered vertical Extrusion along
to extrude extrusion extrusion a curved path

Revolve Select a closed 2D shape, and then define the axis and the angle of

rotation.
r ) ! N
K\ [/
} N
%
< O===Nio
N g 4114
R
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Y
Shape and axis Shape rotated 180°

There are many tools for modifying solids. When you formed the cabin walls,
floor, and balcony, you used Union and Subtract, as well as Slice. Another solids-
editing tool, Intersect, finds the volume that two solids have in common when
they partially occupy the same space. Its icon is in the third row of the 3D Navi-
gation control panel, with Union and Subtract. You select solids that are collid-
ing, and AutoCAD creates a solid from their intersection.

Intersecting solids The intersection
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These are only a few of the numerous tools for creating and modifying solids,
but they should be enough to get you started.

Using Surface-Modeling Tools

Surface modeling has its own set of tools. Choose Draw > Modeling > Meshes to
open the 3D Meshes menu.
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You've already used the 3D Face command. Here is a brief description of a few
of the other tools on this menu:

-
.

%

~ ;‘:.;—__..__:_:_-‘,:
Revolved mesh
A .
o ™ ‘.\

/.

Ruled mesh

Tabulated mesh

Edge mesh

Revolved Mesh Creates a 3D surface mesh by rotating a 2D curved line around
an axis of revolution.

Tabulated Mesh Creates a 3D surface mesh by extruding a 2D object in a direc-
tion determined by the endpoints of a line, an arc, or a polyline.

Ruled Mesh Creates a 3D surface mesh between two selected shapes.

Edge Mesh Creates a 3D surface mesh among four lines that are connected at
their endpoints. Each line can be in 2D or 3D, and the original shape must be a
boundary of a shape that doesn’t cross or conflict with itself.
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Most 3D models today utilize the solid-modeling tools for their basic shapes
because the tools for adding, subtracting, slicing, and so forth, are easy to use
and allow complex shapes to be fabricated quickly. Still, surface modeling has its
uses, and sometimes a shape will lend itself to surface over solid modeling. Any
serious 3D modeler will be familiar with both sets of tools.

Are You Experienced?

Now you can...

¥ change visual styles

¥ create linear 3D objects with the Polysolid tool

¥ extrude 2D shapes into 3D geometry

¥ cut holes in objects using the Subtract Boolean tool
¥ resize 3D objects using grips

¥ create 3D surface

¥ navigate in a 3D scene



Materials
and Rendering

Creating cameras to reproduce views

Creating a lighting scheme

Enabling and controlling shadow effects

Choosing the background

Assigning materials to surfaces

Putting in auxiliary objects such as people and trees
Saving setup views and lights as restorable scenes

Outputting a rendering to a file
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fter developing a 3D model, you must render it. In this chapter, we'll

give you a quick tour of some of these rendering steps as you set up a

view of the cabin and render it. Developing a full rendering takes time

and patience, but touching on a few of the many steps involved will give
you a feel for the process. You've put in a lot of time working your way through
this book, and you deserve to have a rendered 3D view of your cabin, however
simple, to complete the process.

Creating Cameras to Reproduce Views

You'll create a rectangle to serve as the land the cabin sits on, and then you’ll
adjust your view:

1. With Cabinl6c as the current drawing, enter ucs, and then press
twice to return to the WCS, if you weren’t already there.

2. Choose View > 3D Views > Plan View > World UCS, or enter
plan. w.! to return to a plan view of your drawing.

3. Create a new layer called 3D-Land, assign it color 74, and make it
current.

4. Zoom out, and create a rectangle around the cabin that is 160' wide
and 140' long. To be sure the rectangle is created at ground level,
don’t snap to any parts of the cabin.

5. Move the rectangle to a position relative to the cabin approxi-
mately, as shown in Figure 17.1. Again, don’t snap to any parts of
the cabin yet.

6. Choose Draw > Region, select the rectangle, and then press ! to
end the selection process. Doing so creates a 2D object called a
region that behaves like a 3D object. It turns opaque when the
screen uses the Conceptual or Realistic visual style, and you can
cut holes into it.
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FIGURE 17.1: Aplanview with the rectangle around the cabin

Creating the Cameras

AutoCAD uses a camera analogy to define reproducible views. The cameras and
their respective targets are places in the scene and, using several available grips,
are adjusted to capture the desired view.

1. Inthe 3D Navigate control panel, click the Create Camera button,
ﬂ and then move the cursor into the drawing area. A camera icon
appears at the cursor location.

2. Click below and to the right of the cabin to place the camera, and
then move the cursor again. Now, the camera stays in place, and the
target is moved with the cursor. The location of the target determines
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the orientation of the camera, and the visible cone emitting from the
camera shows the camera’s field of view, or the angle visible through
the camera’s lens.

3. Turn off any running osnaps, and then click inside the cabin to place
the target. The camera disappears temporarily while AutoCAD waits
for input at the command line.

4. Enter nd to activate the Name option. At the prompt, enter Cam
Southeast.J.l. The camera reappears in the drawing area.

“’ T I P You should always give your cameras descriptive names to make it
easier to find the correct view when multiple cameras exist in a drawing. You
can change the camera name in the Properties palette.

5. Create another camera that views the cabin from the bottom-left cor-
ner, and name this camera Cam Southwest.

6. Use the Constrained Orbit tool to change the current view to a view-
point from in front of the cabin and slightly above it (see Figure 17.2).

FIGURE 17.2: Viewing the cabin and cameras from above and to the front




Creating Cameras to Reproduce Views

a T I P You can access the functionality of the Constrained Orbit tool trans-
parently (without leaving the current command) any time by holding down the
Shift key and dragging the middle mouse button or scroll wheel.

7. Select the Cam Southeast camera. The field of view cone and grips
are displayed, and the Camera Preview dialog box opens. This dialog
box displays the view from the camera in several different visual
styles (see Figure 17.3). The 3D Wireframe visual style is the default
and the one you will use here.

Vel i | I)O-u-dlllo vI

I Disgliny this winchows when acdhing o comers

FIGURE 17.3: Selecting the camera displays its grips and the Camera
Preview dialog box

8. Place your cursor over the grip at the center of the camera, and you
will see a tooltip that says Camera Location. Click the grip, then enter
@0,0,5'1 to move the camera 5' up in the Z direction, to about eye
level. You may need to click the grip again for the Camera Preview
dialog box to refresh.

9. Press Esc to deselect the camera, and then select the Cam South-
west camera. Adjust its view, if you like, by moving the Target Loca-
tion or Lens Length/FOV grips, and then move the Camera Location
grip approximately 25' in the Z direction to get higher view of the
structure.
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10. Expand the drop-down list in the 3D Navigate control panel, and
notice that the two cameras now appear in the list. Select Cam
Southeast; your drawing area changes to view the scene from the
selected camera, as shown in Figure 17.4.

FIGURE 17.4: The cabin as seen through the Cam Southeast camera

11. Save your drawing as Cabinl17A.dwg.

Creating a Lighting Scheme

Without proper lighting, the scene can look flat and unappealing. In the follow-
ing sections, you will add a light to represent the sun and then an additional
light to add ambient illumination to the scene.

Creating a Light Source
AutoCAD has three kinds of lighting:

Point light All light rays are emitted from a single location and diverge as they
get farther away. An incandescent lightbulb is a real-world example of a point
light, even though the light does not travel toward the light’s fixture.
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Distant light All light rays are parallel. Although the sun is technically a point
light, at the distance the light rays travel to Earth, they are nearly parallel.

Spotlight This is a conical representation of a spotlight.

Each has unique setup parameters. The sun is a special distant light and has
its own settings. To do this, you'll use tools in the Light control panel on the
Dashboard:

1. Place the cursor on the darker strip along the left side of the Dash-
board’s Light control panel. When the double down arrows appear,
click them to open the bottom half of the control panel.

e NiE Qe
v |
Q

}
]
2. Focus on the three icons on the upper-right corner. The left one is a

two-way toggle. Be sure User Lighting Mode is set to the User
Light/Sunlight option.

‘s

3. The middle icon is an on/off toggle for Sun Status. Be sure it’s tog-
gled on.

4. Below these icons are a slider bar and a text box for the date. Use the
slider bar to set the date to approximately 9/24/2007.

5. Below that, use the time slider bar to set the time to approximately
3:35 PM.

i d Qe
3 2
¢

""" 6. The lower half of the control panel displays a row of six icons and,
below them, three more slider bars. Click the icon on the far right—
the Edit the Sun icon—to open the Sun Properties palette (see Fig-
ure 17.5).
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FIGURE 17.5: The Sun Properties palette

Make sure the General Settings at the top are the following:
» Status: On

» Intensity Factor: 1.000

» Shadows: On

The color value is determined by the location, date, and time speci-
fied. Close the Sun Properties palette.

. In the same row of icons, click the Geographic Location button to

open the Geographic Location dialog box (see Figure 17.6).

In the Region drop-down list below the map, select North America.
Below that, in the Nearest City drop-down list, select Bangor, ME. A
red cross appears over Bangor in the map. Because you’ve already set
the date and time, the Time Zone drop-down list displays the accurate
time zone. Click OK to close this dialog box.

[’, T 1 P If a particular city is not listed, you can uncheck the Nearest Big City
option, and then click directly on the map to set the location or enter the lon-
gitudinal and latitudinal coordinates on the left side of the dialog box.
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FIGURE 17.6: The Geographic Location dialog box

Enabling Shadows

To control shadows, you have to enlarge the Render control panel and make a
couple of setting changes. Shadows can be soft- or hard-edged, and you can
calculate them using a couple of methods. This part of the rendering process
is too technical to go into in this book, but you can follow along and end up
with at least one setup for shadows that will enhance the rendering of the
cabin:

1. Click the double down arrows on the left, darker strip of the Render
control panel to enlarge it and access more settings.

2. Click the Advanced Render Settings icon in the bottom half of the
ﬁ control panel to open the Advanced Render Settings palette. Scroll
down to the Shadows rollout, and make sure Mode is set to Simple
and Shadow Map is set to On (see Figure 17.7).
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ADWANED RENOER SETTINGS

mE

FIGURE 17.7: The Shadows settings on the Advanced Render Settings
palette

3. Close the Advanced Render Settings palette.

The First Render

Let’s make a preliminary render. You’ll then add materials and a background and
then try again.

1. Click the Render button on the Render control panel. After a few
@ moments, the rendering appears in the Render dialog box (see
Figure 17.8).

2. Asyou can see, the right side of the cabin is unlit and in total dark-
ness. Click the Create a Point Light button in the Light control panel,
and then place the light to the right of and behind the cabin. Move
the light up about 30' in the Z direction. Change to a plan view if nec-
essary and then back to the camera view when you are done.

3. Double-click the light to open its Properties palette, and make the
following changes:

» Shadows: On

» Intensity Factor: 60.000

» Filter Color: 252, 250,212
» Lamp Intensity: 15,000 Cd
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FIGURE 17.8: The first rendering in the Render dialog box

4. Render the scene again. As you can see in Figure 17.9, this time the
shadows on the right side of the cabin are not as stark as they were
previously.

FIGURE 17.9: The cabin rendering after adding the second light
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5. Open the Advanced Render Settings palette again, and then click the
lightbulb icon next to Global Illumination in the Indirect Illumina-
tion rollout. This will add a measure of ambient light into your scene
without washing it out.

Gl Tt o N
PhcRons/ s k. LY
Use tadun L
i
Max depth
P roflioctiL ., %

M refrmdti., %

6. You can continue to tweak the lighting as you want. A good rule of
thumb is to expect to dedicate 15-25 percent of a project’s time to
creating a good lighting scheme.

The building looks fine, but it would be nice to have something in the back-
ground other than the blank screen.

Controlling the Background of
the Rendering

The following are some of the options you can set when choosing a background
for the rendering:

The AutoCAD background This is what you used for the preliminary rendering.
Another solid color You use slide bars to choose it.
A gradient You can use varying colors (usually light to dark) blended together.
An image You can supply or choose a bitmap image.

You'll use the Gradient option:

1. Close the Render dialog box, and then choose Views > Named Views
to open the View Manager dialog box.

2. Expand the Model Views entry, and then select Cam Southeast (see
Figure 17.10).

3. Expand the drop-down list for the Background Override entry, and
then choose Sun & Sky. Doing so opens the Adjust Sun & Sky Back-
ground dialog box, as shown in Figure 17.11.
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FIGURE 17.10: The Southeast camera selected in the View Manager
dialog box
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FIGURE 17.11: TheAdjust Sun & Sky Background dialog box

4. Change the Intensity Factor to 1.5, expand the Status drop-down
list in the Sky Properties rollout, and choose Sky Background and
[llumination.

5. Click OK to close the Adjust Sun & Sky Background dialog box.
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6. Click Set Current in the View Manager dialog box, and then click OK
to close it.

7. Render the scene. It will take a little longer to process this image.
When it is done, your Render dialog box should look similar to
Figure 17.12. The background image not only appears behind the
cabin and ground, but it also contributes light to the scene.

N O T E Rendering is a processor-intensive function. It’s not uncommon
to experience a lag in computer performance or to hear increased cooling fan
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FIGURE 17.12: The cabin rendered with a Sun & Sky background

8. Save your drawing as Cabin17b.dwg.

Adding Materials

Adding the proper materials to a scene can greatly increase the realism of the
drawing and convey a better sense of size and texture to the person viewing the
image. This chapter assumes that you installed the material library that ships
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with AutoCAD 2008 with the rest of the package. You can assign materials to
your drawing objects from several premade libraries, you can create materials
from scratch, or you can edit materials that originate from the libraries. In the
next exercise, you will apply materials from AutoCAD’s libraries.

1. Choose Tools > Palettes > Tool Palettes to open the tool palettes.

2. Choose Tools > Palettes > Materials to open the Materials palette.
The tool palettes contain the material libraries, and the Material
palette holds the parameter controls for modifying the materials.

3. Click near the bottom edge of the tool palette tabs, where it looks as
if all the tabs are bunched together. This expands a large list of the
available tool palettes. Choose Doors and Windows — Materials Sam-
ple from the list (see Figure 17.13).
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FIGURE 17.13: Thelist of available tool palettes including the material
libraries
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Click the Doors — Windows.Wood Doors.Ash sample sphere in the
palette. The cursor changes shape to resemble a paintbrush.

ey - vw

!ﬂ"mxﬂ'—'

Place the cursor over the front door, and then click to assign the ash
wood material to the door. Render the drawing to see the effect.

Display the list of palettes, and then choose Concrete Materials
Library from the list. In the palette, click the Concrete.Cast-In-
Place.Flat.Grey.3, and then click the front step. Render the scene
again, and you will see the concrete material applied to the step.

Open the Masonry — Material Sample palette. Click Masonry.Unit
Masonry.Brisk.Modular.Common, and assign it to the exterior wall
and balcony objects. Render the drawing one more time; it should
look like Figure 17.14.
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FIGURE 17.14: The cabin rendered with materials applied to the walls, step, and doors
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8.

10.

Take a look at the Materials palette. At the top are sample spheres
that show a representation of each material. Below the sample
spheres are the controls for adjusting the appearance of the materi-
als. The small icons in the lower-right corners of the sample areas
indicate the materials are in use in the scene.

Open the Doors and Windows — Materials Samples palette again. Right-
click the Doors — Windows.Glazing.Glass.Clear material, and choose
Add to Current Drawing from the context menu. This option copies the
material to the Materials palette without assigning it to an object.

Select the glass material in the Materials palette. In the Material Editor
rollout, lower the shininess value to 95. Once you move the slider with
the mouse, you can fine-tune its location using the right and left arrow
keys on the keyboard. Change the Opacity value to 3 (see Figure 17.15).
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FIGURE 17.15: Adjusting the glass material in the Materials palette
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11
12

13.

14.

15.

16.

17.

Make the 3D-Glazing layer current, and then freeze all the other layers.

Select all the glazing objects in the drawing. With the glass material
selected in the Materials palette, click the Apply Material to Objects
button below the sample area.

Thaw the 3D-Pivot-Doors and 3D-Win-Frame layers, make one of
them the current, and then freeze the 3D-Glazing layer.

Select all the frames and doors in the drawing, and then click the ash
wood material sample sphere in the Materials palette. Click the Apply
Material to Objects button to make all the frames and doors the same
material as the front door.

Thaw the 3D-Floor layer, and freeze all other layers. Open Flooring —
Materials Samples. Click the Finishes.Flooring.Wood.Plank.Beech
material in the palette, and drag it to the floor object. After a moment,
the material appears in the Materials palette as well.

Repeat the techniques discussed in this section to apply materials to
the thresholds, roof, roof edge, interior walls, the ground, and the
step at the back of the building. Take your time examining the differ-
ent materials available in the material libraries, and choose appropri-
ate materials for the cabin’s remaining components.

When you are done, thaw all the 3D layers, and render your scene. It
should look similar to Figure 17.16.

’% N O T E During the rendering process, I’m sure you noticed the small black
squares being replaced one at a time by small areas of the rendered drawing.
This indicates that AutoCAD is using bucket rendering. Before the rendering
process begins, AutoCAD determines the sequence to process the squares,
called buckets, in order to maximize the memory usage and thus increase the
efficiency of the rendering.
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FIGURE 17.16: The cabin rendering after applying materials to the
remaining 3D objects

Rendering to a File

The Render feature by default creates a rendering in the Render dialog box
only. The picture is not saved unless you explicitly tell AutoCAD to save it. You
can also instruct the program as to the quality level of the rendering and the
size, in square pixels, of the image. Follow these steps:

1. From the Render dialog box’s menu, choose File > Save to open the
Render Output File dialog box.

2. Navigate to the folder you want to place the new image file, and then
select a supported image file type in the Files of Type drop-down list.
For this exercise, choose TIF as the file type, and name the file Cabin
Rendering Small (see Figure 17.17). Click the Save button.
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FIGURE 17.17: Saving the final cabin rendering

3. Depending on the file type you choose in the future, an Options dia-
log box, similar to the one shown here, will appear. In the TIFF Image
Options dialog box, select 24 Bits (16.7 Million Colors), uncheck the
Compressed option, and then click OK. The rendering is saved as an
image file on your hard drive.

4. Expand the Render control panel. From the Select Render Preset
drop-down list, select Presentation.
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Open the Output Size drop-down list, and then choose Specify Out-
put Size to open the Output Size dialog box.

Set Width to 2000 and Height to 1600, and then click OK. This is
the resolution required to print a 10" x 8" image at 200 dots per
inch (dpi).

1]

=3

o ] _cmm |

. Click the Save Rendering to File Button to turn it on, and then click

the Click to Specify Output File Name button next to the output size.
Name this file Cabin Rendering Large, make it a 24-bit TIF file at 200
dpi, and uncheck the Compressed option. Click OK.

Save your drawing as Cabinl7c.dwg, and then click the Render
button again then wait a while as the new image renders. With the
higher quality and larger image size, this may take considerably
longer to process.

When the rendering is completed, look at the file size in Windows

Explorer, and then compare the two images in your image-viewing
software. The larger file is much crisper than the smaller image at
the expense of increased rendering time.

This has been a brief introduction into the world of 3D and rendering in Auto-
CAD, but you should now be oriented to the general way of doing things and
have enough tools to experiment further. For a more in-depth discussion of the
process, including rendering, see Mastering AutoCAD 2008 and AutoCAD LT
2008 (Wiley, 2007) by George Omura.
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Are You Experienced?

Now you can...

¥ create and manipulate cameras

¥ add sunlight to a scene

¥ place a point light

¥ specify a scene’s real-world location
¥ add materials to objects

¥ render to a file
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Numbers and Symbols
3D face

A triangular or four-sided flat surface that is
the basic unit of a 3D surface.

3D mesh

A set of adjacent flat surfaces that together
form a geometrical depiction of a three-
dimensional curved surface.

3D model

An AutoCAD drawing file containing Auto-
CAD objects that occupy 3D space and repre-
sent building components or geometrical
objects in the real world. See also object.

3ds Max

A complementary product to AutoCAD, also
produced by Autodesk. With 3ds Max you can
create and animate 3D scenes.

A

absolute coordinates

Values for locating a point in space that
describe its displacement from the origin
(0,0,0) point of the drawing.

alias

A shortcut for starting commands. It’s a short
string of characters that you can enter at the
command line instead of the full command.

aligned dimension

A linear dimension measuring the distance
between two points. The dimension line for
an aligned dimension is parallel to a line
between the two points.

angular dimension

A dimension that measures the angle
between two lines or the angle inscribed by
an arc segment.

Angular unit

The unit in which angle values are dis-
played. The choices are Decimal Degrees,
Degrees-Minutes-Seconds (listed as Deg/Min/
Sec), Grads, Radians, and Surveyor’s Units.

associative dimension

A dimension that updates automatically when
the object being dimensioned changes size.
See also dimension.

associative hatch pattern

A hatch pattern that updates automatically
when the shape of the hatched area is modi-
fied. See also hatch pattern.

AutoCAD object
See object.

AutoSnap marker

A feature of AutoCAD that works with the
object snap tools by displaying a symbol on
the places in the drawing that can be
snapped to. Each of these object snap modes
has a different AutoSnap marker. The symbol
appears when the cursor is near a location
where you can use the active object snap.
See also Object Snap mode.

base point

1. The initial point of reference for a number
of modify commands, including Copy, Move,
Rotate, Stretch, and Scale. 2. The insertion
point for a drawing, as designated by the Base
command.
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baseline dimension

A dimensioning option that allows you to do
multiple measurements from a designated
baseline.

bearings

See Surveyor’s Units.

bind
To transform an external reference file into a

permanent part of the host file as a block. See
external reference.

blocks

See block reference.

block definition

The description of an association of AutoCAD
objects that is stored with the drawing file
and includes a name, an insertion point, and a
listing of objects in the association.

block reference

An instance of a grouping of objects that is
inserted into a drawing and is based on the
block definition for that grouping. Casually
called a block.

Boolean operation

A series of tools that, when used with two
overlapping 3D objects, result in either the
two objects being joined as one (Union), one
object and the overlapping volume being
deleted (Subtract), or the parts of both
objects outside the overlapping volume are
deleted (Intersect).

Box

A 3D object consisting of a rectangular base
and cap and four rectangular sides.

ByLayer

A value that can be assigned to colors and
linetypes so that objects receive their color
and linetype properties according to the layer
they are on.

C

camera

A tool used to define and modify a view using
the analogy of a real-world camera (point of
view, lens length, and so on).

Cartesian coordinate system

A 2D system of locating points on a plane. It
uses a horizontal (X) component and a verti-
cal (Y) component to locate a point relative to
the 0,0 point, or origin.

command line

A text window at the bottom of the screen that
displays Command: prompts. This is where you
see what you're entering through the key-
board. Also called the Command window.

Command window

See command line.

Command: prompt

The prompt at the command line, when no
commands are currently running.

context menu

A menu that appears on the drawing area—
usually as the result of a right-click—and con-
tains options relevant to what the user is doing
at that moment. Also called a shortcut menu.

continued dimension

A dimensioning option that allows you to place
sequential dimensions that are adjacent to each
other so that the dimension lines are aligned.

IGIossary
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control panels

Any of 16 subdivisions of the Dashboard

(some hidden by default) that house related
commands and tools. Several control panels
have a slide-out panel with additional tools.

crosshair cursor

A form of the cursor that consists of a hori-
zontal line and a vertical line intersecting at
their midpoints, resembling the crosshairs in
a sighting device.

crossing window

A selection tool that selects an area defined by
two points acting as opposite corners of a rec-
tangle, which is made from right to left. All
objects within or crossing the rectangle’s bor-
ders are selected.

current UCS

The user coordinate system (UCS) that is
active in a drawing. It determines the positive
X, Y, and Z directions.

cursor

The pointing symbol on the computer moni-
tor that is moved by moving the mouse. It
can appear as, among other things, an arrow,
apickbox, and a crosshair. See also crosshair
cursor.

cutting edge

The role certain objects can be temporarily
assigned to play in a trimming operation. If
an object is designated as a cutting edge, lines
or other objects being trimmed are trimmed
back to the point where they intersect the
cutting edge.

Dashboard

A specialized palette that houses tools and
controls for easy access. It’s subdivided into
one to sixteen control panels.

default

A value or option in a command that will be
used unless you designate otherwise. In Auto-
CAD, default values and options are enclosed
in angle brackets (< >).

dimension

A measurement, usually of distance or angu-
larity, relating to features in the drawing. See
also associative dimension.

dimension style

A collection of settings for dimension vari-
ables that is saved in a drawing under a
specified name. Dimensions placed in the
drawing follow the settings of the current
dimension style.

dimension text

The text in a dimension. It expresses the mea-
surement that the dimension is displaying or
textual information at the end of a leader.

dimension variables

A group of settings and values that control
the appearance of dimensions.

direct entry

An option for specifying the next point in a
series of points, by using the cursor to indi-
cate direction and the keyboard to enter the
distance from the last point.
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display locking

The practice of setting a floating viewport so
that, when it is active, the scale factor does
not change.

docking

Relocating a toolbar or a palette to the
perimeter of the drawing area so it won’t
interfere with the AutoCAD drawing or
other items on the screen.

drawing area

The portion of the monitor screen where you
draw objects and view your drawing.

drawing extents

The minimum rectangular area with the same
proportions as your drawing area that will
enclose nonfrozen objects in your drawing.
When you use the Zoom Extents command,
the rectangular area fills the drawing area.

drawing limits

The area in a drawing that is covered by the
grid. The user can define it. It’s stored as the
coordinates of the lower-left and upper-right
corners of the rectangular area covered by the
grid. If, on the Snap and Grid tab of the Draft-
ing Settings dialog box, the Display Grid
Beyond Limits checkbox is selected, AutoCAD
displays the grid on the entire screen regard-
less of the limits.

drawing units
The intervals of linear and angular measure-
ments chosen for use in a drawing.

.dwg

The file extension and format for the standard
AutoCAD drawing.

dynamic block

A block that, after insertion, can be edited to
take on a preset range of shapes and sizes to
fulfill a variety of conditions in the drawing,
such as windows with a multiplicity of widths
and heights. It also can be set up to automati-
cally align with geometry in the drawing.

dynamic display

A feature that, when turned on, displays coor-
dinate, distance, angle, and Command prompt
information near the crosshair cursor in the
drawing area. The information displayed varies
with the execution of the command. The Dyn
button on the status bar controls whether this
feature is on or off.

edge
1. The side of a 3D face or a 3D mesh. 2. A

command for controlling the visibility of the
edges of 3D faces.

Elevation view

A view of a building that viewers get when
they look at it horizontally, perpendicular to
an interior or exterior wall.

entity
See object.

Explode

A command to undo an association of objects.
It can be used on blocks, multiline text, poly-
lines, and dimensions. Exploded multiline text
becomes single-line text. Exploded polylines
become lines and arcs. Exploded blocks become
the individual objects that make up the block.

IGIossary
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external reference

A drawing file that has been temporarily
attached to another drawing for read-only
purposes. Also called an xref.

external reference host file

The drawing file to which external references
have been attached.

extrusion

1. A 2D object that has been given thickness.
2. A 3D solid object created with the Extrude
command, by sliding a closed 2D shape along
a path that is usually perpendicular to the
2D shape. If you use the Path option of the
Extrude command, the extrusion doesn’t
need to be perpendicular to the 2D shape.

F
fill

A display mode that can be set to on or off.
When it’s on, it displays a solid color for
shapes made with wide polylines, 2D solids,
and hatch patterns using the Solid pattern.
When it’s off, the solid color area is invisible,
and only the boundary of the fill is displayed.

floating toolbar

A toolbar that is not docked along the perime-
ter of the drawing area. You can move it
around by dragging its title bar.

floating viewports

Openings created in the paper space of a
drawing that allow you to view drawing com-
ponents in model space.

font

A group of letters, numbers, and other sym-
bols all sharing common features of design
and appearance.

freeze

The off portion of a setting called Freeze/Thaw
that controls the visibility of objects on layers
and determines whether AutoCAD calculates
the geometry of these objects during a regen-
eration. See also layer.

G

gradient

Similar to hatch patterns, gradients are filled
areas with a blending of colors over the
extents of that area.

graphical user interface

See graphics window.

graphics window

The appearance of your screen when Auto-
CAD is running. It consists of the drawing
area and surrounding toolbars, menu bars,
the Command window, and the status bar.
Also called the graphical user interface. See
also menu bar.

grid

1. A drawing aid that consists of a set of reg-
ularly spaced dots or lines in the drawing
area. 2. A series of horizontal and vertical
lines in a floor plan or section that locate the
main structural elements of a building, such
as columns and walls. This type is also called
a column grid or a structural grid.

grips

An editing tool that allows you to perform five
modify commands on selected objects without
having to start the commands themselves.
When grips are enabled, small squares appear
on selected features, such as endpoints or
midpoints. By clicking a grip, you activate the
first of the available commands. To access the
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five commands, press the spacebar to cycle
through the commands, or right-click and
choose from a context menu.

hatch patterns

A pattern of lines, dots, and other shapes that
fills in a closed area.

hatch pattern origin

A point in the drawing on which the geometry
of the applied hatch patterns are based.

host file

See external reference host file.

hyperlink

An electronic connection between an Auto-
CAD object and any of several places, includ-
ing another drawing, a Microsoft Word
document, a website, and so on.

icon
One of a set of small pictures on a toolbar. When

the cursor rolls across an icon, it takes on the
appearance of being a picture on a button.

insertion point

A reference point that is part of a block and
is used to locate the block when it’s inserted
into a drawing. It’s attached to the cursor
while a block is being inserted. Once a block
has been inserted, use the Insertion osnap to
snap to the insertion point of the block.

Isometric view

A pictorial view of a 3D object in which
all lines that are parallel on the object appear
parallel in the view. See also Perspective view.

J

jamb
A surface that forms the side or top of an
opening for a door or window in a wall.

justification point

A reference point on a line of single-line text
or a body of multiline text that acts like the
insertion point for blocks.

L

layer

An organizing tool that operates like an elec-
tronic version of transparent overlays on a
drawing board. Layers can be assigned color
and a linetype, and their visibility can be con-
trolled. All objects in an AutoCAD drawing are
assigned to a layer.

layout

An optional interface that serves as an aid to
the user in setting up a drawing for printing.
It rests “on top of” the model space in which
the drawing of the building resides. It usually
contains the title block, notes, scale, and
other information. Users view a drawing
through openings in the layout called floating
viewports. A single drawing file can have mul-
tiple layouts, one for each print to be made
from the file. The layout interface is some-
times referred to as paper space.

layout tab

A tab at the lower-left corner of the drawing
area that you use to switch from a model
space view of the drawing to a Layout view.
Leader

See multileader.

IGIossary
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limits
See drawing limits.

linetype

The style of appearance of a line. AutoCAD
styles include continuous, dashed, dash-dot,
and so on.

linetype scale

A numeric value for noncontinuous linetypes
that controls the size of dashes and spaces
between dashes and dots. In an AutoCAD
drawing, a global linetype scale controls all
noncontinuous linetypes in the drawing, and
you can apply an individual linetype scale to
one or more selected lines.

lineweight

The value of a line’s width measured in inches
or millimeters.

material

When applied to 3D objects, materials define
their appearance with color, reflection, and
apparent texture.

menu bar

The set of drop-down menus at the top of the
AutoCAD graphics window.

Mirror

A command that makes a copy of selected
objects and flips the copy around a specified
line to produce a reciprocal image of those
objects.

mirror line

An imaginary line around which an object is
flipped by the Mirror command.

model space

The portion of an AutoCAD drawing that
contains the lines representing the building
or object being designed, as opposed to the
notes and title block information, which are
kept on a layout.

Mtext

See multiline text.

multileader

A dimensioning tool that places an arrow at
one end of a line and text at the other. Multi-
leaders, also called leaders, are used to add
textual information to the drawing and indi-
cate the object to which it applies.

multiline text

A type of text in which an entire body of text
is grouped together as one object. Casually
called Mtext, it can be edited with word-
processing techniques. Individual characters
or words in the Mtext can have different
heights, fonts, and colors from the main body
of Mtext. Dimension text is Mtext. When
exploded, Mtext becomes single-line fext.

named view

A view of your drawing that is saved and given
a name so that it can be restored later.

o

object

A basic AutoCAD graphical element that is
created and manipulated as part of the draw-
ing, such as a line, an arc, a dimension, a
block, or text. Also called an entity.
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Object Snap mode

Any of a set of tools for precisely picking
strategic points on an object, including End-
point, Midpoint, Center, and so on. It’s casu-
ally called osnap.

object snap tracking

See fracking.

origin

The point with the coordinates 0,0,0, where
the x-, y-, and z-axes meet.

Ortho mode

An on/off setting that, when on, forces lines to
be drawn and objects to be moved in a hori-
zontal or vertical direction only.

orthogonal drawing

A system of creating views in which each
view shows a different side of a building or an
object, such as the top, front, left side, right
side, and so on.

osnap

See Object Snap mode.

otrack

See tracking.

P

Pan

A command that slides the current drawing
around on the drawing area without changing
the magnification of the view.

paper space

A term sometimes used to refer to the inter-
face for a drawing that contains layouts. See
also layout.

path

The hierarchy of drive, folder, and subfolders
where a file is stored, along with the file’s
name, such as C:\Program Files\Auto-
CAD2008\Training Data\Cabin8a.dwg.

Perspective view

A pictorial view of a 3D object in which par-
allel lines that aren’t parallel to the plane of
the screen appear to converge as they move
farther from the viewer, similar to the way
objects appear in the real world (such as rail-
road tracks in the distance). See also Isomet-
ric view.

pick button

The button on the mouse (usually the left
one) that is used to pick points, buttons, or
menu items, as well as to select objects in the
drawing area.

pickbox

A form of the cursor as a small square that
occurs when AutoCAD is in selection mode.
Plan view

A view of a drawing in which the viewer is
looking straight at the XY plane in a direction
parallel to the z-axis.

plot style

A group of settings assigned to a layer, a color,
or an object. These settings determine how
that layer, color, or object is printed.

plot-style table

A set of plot styles that controls the way in
which a layout or drawing is printed.

IGIossary
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point filters

A set of tools that allow you to specify a point
in the drawing by using some of the X, Y, and
Z coordinates from another point or points to
generate the coordinates for the point you're

specifying.

Polar coordinates

Values for locating a point in space that
describe its location relative to the last point
picked as defined by an angle and a distance.

polar tracking

A tool for temporarily aligning the cursor
movement to preset angles while drawing.
See also tracking.

polyline

A special type of line that (a) treats multiple
segments as one object, (b) can include arcs,
(c) can be smoothed into a curved line, and
(d) can have width in 2D applications.

polysolid

A 3D object made up of rectangular segments
with thickness, defined by picking the end-
points of each segment. Polysolids are com-
monly used to draw walls in a building.

precision of units

The degree of accuracy in which linear and
angular units are displayed in dialog boxes, at
the command line, or in dimensions.

prompt

The text at the command line that asks ques-
tions or tells you what action is necessary to
continue the execution of a command. The
Command : prompt tells you that no command
is currently running.

Redraw

A command to refresh the drawing area or a
particular viewport, thereby ridding it of any
graphic distortions that show up on the mon-
itor while you’re drawing.

regeneration

A process in which the geometry for the objects
in the current drawing file is recalculated.

regular window

A selection tool that selects an area defined by
two points acting as opposite corners of a rec-
tangle. All objects completely within the
rectangle are selected, but those only par-
tially within it are ignored. See also crossing
window.

relative coordinates

Values for locating a point in space that
describe its displacement from the last point
picked in the drawing rather than from the
origin.

render

The practice of calculating the surfaces,
lights, materials, and environment to create
an image file. The command to do so is also
called Render.

rubberbanding

The effect of a line extending between the
last point picked and the crosshair cursor,
stretching like a rubber band as the cursor
is moved.

running object snap

An object snap mode that has been set to be
continually activated until turned off.
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S

scale factor

The number that expresses the frue ratio of a
scale. For example, 48 is the scale factor for
quarter-inch scale (/" = 1'-0").

selection cycling

A procedure for selecting a particular object
when it coincides with one or more other
objects. To cycle, hold down the Shift key and
the spacebar, and then click the line until the
particular line you want becomes dashed.
When that happens, release the Shift key and
spacebar, and press .

selection mode

The phase of a command that requires the
user to select objects and thereby build up
a selection set of objects to be modified by
or otherwise used in the function of the
command.

selection set

Any object or group of objects that have
been selected for modification or have been
selected to be used in a modification process.

selection window

A tool for selecting objects whereby the user
creates a rectangular window in the drawing
area. Objects are selected in two ways,
depending on whether the selection window
is a crossing window or a regular window.

shortcut menu

See context menu.

single-line text

A type of text object in AutoCAD in which
each line of text is treated as an individual

object, with its own justification point,
whether it be a sentence, word, or letter.

Snap mode

An on/off setting that locks the cursor onto a
spatial grid, which is usually aligned with the
grid, allowing you to draw to distances that
are multiples of the grid spacing. When the
grid spacing is set to 0, the grid aligns with
the snap spacing.

Snapbase

A command (and setting) used to reset the
origin of the grid. By default, Snapbase is set
t0 0,0,0.

soffit

The underside of the roof overhang that
extends from the outside edge of the roof,
back to the wall.

solid

1. The name of a hatch pattern that fills a
defined boundary with a solid color. 2. A three-
dimensional object in AutoCAD that has
properties similar to those of a solid block of
material, such as mass, center of gravity, den-
sity, and so on.

stud

A vertical piece of lumber or metal used in
framing walls. It’s usually 2" x 4" or 2" x 6"
in cross dimension and extends the height of
the wall.

Surveyor’s Units

An angular unit of direction in which the
value is the angle that the direction deviates
away (or bears) from true north or south,
toward the east or west.

IGIossary
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T

table

A matrix of information such as a spread-
sheet, usually included in construction draw-
ings, that contains data presented in rows and
columns separated by lines.

template drawing

A drawing that has been set up to serve as a
format for a new drawing. This allows the
user to begin a new drawing with certain
parameters already set up, because various
settings have been predetermined.

text style

A collection of settings that controls the
appearance of text and is saved in a drawing
under a specified name. Text placed in the
drawing will follow the settings of the cur-
rent text style.

thaw

The on portion of a setting called
Freeze/Thaw that controls the visibility of
objects on layers and determines whether
AutoCAD calculates the geometry of these
objects during a regeneration. See also layer.

thickness

The distance that a 2D object is extruded in a
direction perpendicular to the plane in which
it was originally drawn, resulting in a 3D
object. For a floor plan of a building, wall
lines can be extruded to a thickness that is
the wall’s actual height. See also extrusion.

toolbar locking

A feature whereby a toolbar can be semiper-
manently fixed in a position on the screen and
can’t be accidentally moved.

tracking

The process by which the user sets up tempo-
rary points or angles as guides for the cursor,
used to locate desired points in the process of
drawing. Object snap tracking (or otrack)
creates the temporary points, and polar
tracking sets the angles. See also Object
Snap mode.

tracking points
The temporary points that are set up for use
in object snap tracking. See also tracking.

transparent command

A command that can be executed while another
command is running, without interfering with
the running command. Display commands,
such as Zoom and Pan, are transparent.

true ratio

An expression of two numbers that defines
the actual size differentiation in a scale—that
is, the number of units represented by a
single unit. See also scale factor.

U
ucs

See user coordinate system (UCS).

UCS icon

The icon, usually in the lower-left corner of
the drawing area, that indicates the positive
directions of the x- and y-axes for the current
user coordinate system (UCS). In 3D views,
the z-axis is also represented in the icon.

user coordinate system (UCS)

A definition for the orientation of the x-, y-,
and z-axes in space relative to 3D objects in
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the drawing or to the world coordinate
system (WCS). UCSs can be named, saved,
and restored.

V

view
A display of the current drawing from a par-
ticular user-defined perspective that is shown

on the screen or in a viewport. Views can be
named, saved, and restored.

viewport

An opening—usually rectangular, but not
always—through which the user can view a
drawing or a portion of it. There are two kinds
of viewports: tiled viewports (used in model
space) and floating viewports (used in lay-
outs). See also layout.

visual style

Any of five variations of settings that control
the appearance of objects to a viewer: 2D Wire-
frame, 3D Hidden, 3D Wireframe, Conceptual,
or Realistic. You can find this on the Visual
Style control panel of the Dashboard.

W

wireframe

A view of a 3D object that uses lines to represent
the intersections of planes. The planes defined
by these lines represent surfaces of building
components, machine parts, and so on.

workspace

A customizable arrangement of dockable
palettes, menus, and toolbars for the graphics
window that can be named, saved, and made
current.

world coordinate system (WCS)

The default user coordinate system (UCS) for
all new drawing files, in which the positive
directions for the x- and y-axes are to the right
and upward, respectively, and in which the pos-
itive direction for the z-axis is toward the user
and perpendicular to the plane of the screen.

WYSIWYG

An acronym for “what you see is what you
get.” It’s a description applied to preview fea-
tures that show you exactly what a screen will
look like when printed.

X

xref

See external reference.

Z

Zoom

The name of a command with several options,
all of which allow the user to increase or
decrease the magnification of the view of the
current drawing in the drawing area or in a
viewport.

IGIossary






INDEX

Note to the reader: Throughout this index boldfaced page numbers indicate primary discussions of a topic.

Italicized page numbers indicate illustrations.

SYMBOLS AND NUMBERS

... (ellipsis) in menus, 55
@ (at sign), for relative coordinates, 33
< (less-than symbol), for angle entry, 34
2D Drafting & Annotation workspace, 4
3D face, 666
3D Face command, 641
3D Make control panel
Box button, 616, 625, 625, 626, 635
Cylinder button, 619, 629, 633
expanding, 634
Polysolid tool, 613, 615
Slice button, 634
Subtract button, 621
3D mesh, 666
3D modeling, 608-638, 666
of cabin
balcony, 633-634, 634
circular window, 629-630, 630
cutting openings, 621, 621-622, 622
door block-outs, 616-618, 617, 618
doors and windows completion, 625-633,
627, 629
floor, steps, and thresholds, 622—624, 623, 624
orbit tools, 637-638
pivot doors, 631, 631-632
roof, 634-636, 635, 636, 637
sliding glass door, 632, 632
walls, 613-615, 614, 615
window block-outs, 619-620, 620
challenge of, 608
surface-modeling tools, 641-642
3D Modeling workspace, 4, 5
3D Navigation control panel, 637-638
Create Camera button, 645
3D Orbit tool, 167
3D polyline, 628
3D software packages, 608
3D solids, 608
modeling tools, 637-640
3D surfaces, 608
3D wireframe, 612, 613, 631, 647

3D workspace, setting up, 609-612, 611
3dpoly command, 628
3ds Max, 608, 666

A

absolute coordinates, 666
for lines, 30-31, 31
vs. relative, 32
abstract line patterns, 431
Acad_ISO linetypes, 187
acad.lin file, 187
acad.pat file, 457
acad.stb file, 602
active viewport, 564
Adaptive Grid, 65
Add-A-Plot Style Table Wizard, 598
Additional Format dialog box, 382, 383
Adjust Sun & Sky Background dialog box, 654-655, 655
Advanced Render Settings palette, 651, 652
alias, 666
alias keys, 22
aligned dimension, 494, 495, 666
aligning
dimension text, 466
viewports in layout, 564-569, 565
in LT version, 566
Alt key, 22
ambient light, 654
American Institute of Architects (AIA), standards, 181
American National Standards Institute, 431
angle
for hatch patterns, 428
for relative polar coordinates, 33-34, 34
angular dimensions, 495, 495, 666
angular units, 75-76, 666
Annotative property, for multiline text, 334
AR-RROOF pattern, 428
AR-RSHKE pattern, 435
arc
order of selecting points for, 107
quadrant snaps for, 143
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Arc command (a), 114
for door swing, 105-108
options, 106, 106
Arc feature, of polylines, 355, 355
archall, 638
architectural units, 56, 74
changing decimal units to, 58
entering distances, 86
specifying feet, 63
Area command, 354
Add and Subtract options, 356
area of room, calculating, 354-357
arrow on buttons, for multiple commands, 15
arrowheads
for dimensions, 464
for radial dimensions, 489
arrows, for resizing dynamic blocks, 373
associative dimension, 666
associative hatch pattern, 428, 448, 666
at sign (@), for relative coordinates, 33
Attdef command, 351
attdia variable, 346, 361
atte command, 361
Attedit command, 361
attribute definition, 343, 344
Attribute Definition command, for grid number,
344, 345
Attribute Definition dialog box, 342, 342-343, 343,
347, 351
setting values in, 352
attributes
of blocks, 340
defining blocks with, 345-346
defining blocks with multiple, 353-357
editing, 360361
tools for, 361-362
for grid, 340-349
editing text, 348-349
inserting blocks with, 346-347, 347, 348
multiple in block, 350-363
other uses, 362-363
visibility of, 357, 359-360, 360
Auto-Hide, for palettes, 278, 278
AutoCAD
shut down of, 74
starting, 2
traditional colors, 181-182
AutoCAD Classic workspace, 4, 5
AutoCAD LT, 2
and 3D, 608
In-Place Xref And Block Edit feature absence, 528
lack of 3D capabilities, 31

AutoCAPS, 336

Autodesk VIZ, 608

AutoLISP, 2

AutoSave tool, reference editing and, 530
AutoSnap marker, 666

axes in 3D graphics, color of, 610

background
for rendering, 654-656
for template files, 321
background color, for hatch patterns, 426
Background Mask dialog box, 336
background of drawing
color of, 4,11, 213
and line color, 177
balcony
in 3D model, 633-634, 634
dimensions for, 485, 486
hatch for, 440, 440
balloon message, for Manage Xrefs icon, 526
base point, 394, 666
for copied objects, 108
Baseline command, dimensions with, 480, 480-482, 481
baseline dimension, 667
Basic method for tolerances, 473
bathroom, selecting fixtures, 795, 195-196
bearings, 513. See also Surveyor’s Units
beveling corners, 44
bind, 667
Bind Xrefs dialog box, 537, 537
binding external references, 537-539
Block Attribute Manager, 362
Block Authoring palettes, 364
Actions tab, Stretch Action, 366, 366
Parameters tab, 365
Linear parameter, 365
block definition, 667
creating, 222
Block Definition dialog box, 224-226, 225, 346
for room information, 353-354
Block Editor, 364, 364
block-outs, 616
block reference, 226, 239, 667
updating, 259
blocks, 222. See also dynamic blocks
adding to tool palette, 451
converting xref to, 537
creating
for door, 222-226



blocks e cabin 681

for interior door, 231-234
for window, 240, 240-243, 242
defining
with attributes, 345-346
with multiple attributes, 353-357
drawing three views, 126-127
examples, 222
vs. external references, 512
finding in drawing, 236-243
using grips, 236
using List command, 236-238
vs. groups, 244
inserting, 226-234, 227, 228
with attributes, 346-347, 347, 348
flipping when, 229-230
guidelines for, 249-251

with object snap tracking and polar tracking,

251-255, 253, 254, 255
for room information, 357-358
for window, 245-255
making drawing file from, 274
objects in, 234
Properties palette for examining, 239-240
revising, 259-262
in LT version, 262
bold text, 327, 334
Boolean operation, 667
for 3D modeling, 616
border of drawing, 307-310, 310
moving to layout, 549-551
border properties for table, 378
boundary edges, 46
box drawing, 35-51
completing, 44-51
extending lines, 46, 46-47, 47
offsetting lines to mark opening,
44-46, 45
trimming lines, 47-50, 48, 49
erasing lines, 36
with Fillet command, 41-44, 42, 43
with Offset command, 38-41, 39, 41
with relative Cartesian coordinates, 35, 36
with relative polar coordinates, 37-38
box object, 667
Break command, 294-295, 295, 296
brightness of color, 183
bucket rendering, 660
bullets, 336
buttons, 46
ByBlock grouping, 182
ByLayer grouping, 182, 208, 209, 214, 667

C

cabin. See also site plans

3D model
balcony, 633-634, 634
circular window, 629-630, 630
cutting openings, 621, 621-622, 622
door block-outs, 616-618, 617, 618
doors and windows completion, 625-633,
627, 629
floor, steps, and thresholds, 622—-624, 623, 624
orbit tools, 637-638
pivot doors, 631, 631-632
roof, 634-636, 635, 636, 637
sliding glass door, 632, 632
walls, 613-615, 614, 615
window block-outs, 619-620, 620
assigning plot-style table to, 603-604
balcony, 142-146
bathroom, 157, 157-166
shower unit, 159-161, 161
sink, 162, 162
toilet, 163166, 164
creating addition, 125-126
dimensions, 131
for balcony, 485, 486
with Baseline command, 480, 480-482, 481
Continue command for, 479-480, 480
placing on drawing, 476-486
summary of changes, 470
vertical dimensions, 483-486, 484, 485
doors, 100, 100-124
alternate sliding-glass door, 124
dynamic block for, 369-370
rotating, 104-105, 105
sliding glass door, 114-124
swinging doors, 100-108
swinging doors finish, 112-114
floor plan
basic, 78
completed, 166
front elevation, 388, 388-409
balcony, 408, 408
concrete hatch for foundation, 432-433, 433
copying, 418, 418
door and wall hatch, 433-436, 434, 435
door, step and windows, 402-408, 403
finishing touches, 408-409, 409
gradients for shading, 437-440, 439
grips to copy lines, 392, 392-393
roof, 398-402, 399, 400, 401
rotating, 419, 419
round window, 407, 407
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setting up lines for heights, 390-391
solid fills, 436, 436
trimming lines, 395, 395-397, 396
furniture, 168, 169
headers, 200-203
kitchen layout, 146-157, 147
counter, 147-149
sink, 155, 155-157, 156
stove and refrigerator, 150, 150

stove completion of burners, 151, 151-155

with layers thawed, 557
with layers visible, 543
left and right elevations, 416-421
making Doors layer current, 212-213
rear elevation, 409-415, 410
revising, 412-415, 413, 414
rendering, with materials, 658
roof, 203-207
eaves lines, 203, 204-206
hip lines, 208-211, 210, 211
ridgeline, 212, 212
steps and thresholds, 132, 132-141
back step, 136-139, 138
front step, 132-136, 133, 136
thresholds, 139-141, 140
walls, 79, 79-98
7" opening for sliding door, 97-98, 98
cleaning up, 86-88
cutting openings, 92-98, 93
drawing first line, 67, 67-68
exterior lines, 82-84
exterior openings, 93-96, 93-96
finishing interior, 91-92, 92
interior opens, 97, 97
interior walls, 84-92
outside, 68
windows
creating blocks for, 240-243, 242
inserting block for, 245-255
in living room, 256, 256-259, 258
calculations, of room area, 354—357
camera, 667

creating to reproduce views, 644—648, 646

field of view for, 646
Camera Location tooltip, 647
canceling commands, with Esc key, 40
capitalization of text, 336
Cartesian coordinate system, 32, 33, 33, 667
box drawing with, 35, 36
case, of layer names, 181
centering
plot on printed sheet, 581, 582
text, 303
view titles, 288

centerline, dimensions to, 507-509, 509
Chamfer command, 44
character set, 336
child dimension styles, 488-490
for angular dimension, 495
circle, 142, 143
changing size, 153
for grid, 301
quadrant snaps for, 143, 144
Circle command, 153
Circle menu, 7142, 142
circular reference, 539
circular window, in 3D model, 619-620,
629-630, 630

civil engineering, ordinate dimensions, 498, 498

clearing screen display, 30
Clipboard
copying to, 364
to fill table cells, 381
clockwise rotations, 104
closing shape, 35
color
assigning to layer, 175, 178-179
for 3D layer, 613
for viewport, 551
in AutoCAD, 181-182
for axes in 3D graphics, 610
of block, 223
of cursor, 11
of gradients, 438
of grip, 236
for layers and objects, 177, 213
of lines, background of drawing and, 177
of selection windows, 123
setting current, 214
color books, 184
color-dependent plot style, 597, 598, 603
columns
options, 334, 336
in tables, 379
command line, 667
command prompt, 29
items in brackets, 35
scrolling history of, 237
Command window, 5, 9, 12-13, 28, 28, 667
changing size, 12
for Fillet command, 41, 41
starting commands with, 223
vs. Text Window, 238, 238
commands
arrow on buttons for multiple, 15
canceling with Esc key, 40
information on status bar, 7.3
by keyboard vs. toolbar buttons, 94
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restarting, 130
transparent use of, 110
Communications Center button, 5, 7, 7
complex linetypes, 187
compound trim, 95
Conceptual visual style, 631
concrete hatch for foundation, 432-433, 433
Concrete Materials Library, 658
cone, 639, 639
Constrained Orbit tool, 637, 646647
context menu (shortcut menu), 130-131, 202, 203, 667
Continue command, for dimensions, 479-480, 480
continued dimension, 667
Continuous linetype, 180
Continuous Orbit tool, 638
control panels, 668. See also Dashboard
in 3D workspace, 611
Convertctb command, 602
Convertpstyles command, 602
coordinates
absolute, for lines, 30-31, 37
readout on status bar, 9, 9, 31
Copy command (co), 109, 153
direct entry with, 141
copying
to Clipboard, 364
front cabin elevation, 418, 418
layouts, 555-556
lines using grips, 392, 392-393
materials to Materials palette, 659
named objects, DesignCenter for, 266
objects, 108-110, 109, 110
between drawings, 265
corners, Fillet command for cleaning up, 41-44
counterclockwise rotations, 104
Create New Dimension Style dialog box, 462, 462,
488-489, 489
Create New Multileader Style dialog box, 490, 491
Create New Table Style dialog box, 376, 376
crosshair cursor, 8, 8, 668
for 3D, 610
extending lines, 12, 552
crossing selections, 123
crossing window, 120, 190, 191, 191, 668
for selecting door, 192-194, 193
for selecting kitchen and bathroom objects, 195
.ctb file extension, 598
current color, setting, 214
current layer, 188-189
current linetype, setting, 214
current UCS, 668
cursor, 668
for designating point, 28

locking onto grid dots, 61
as pickbox, 36
restricting to horizontal or vertical movement, 34
for selecting objects, 28
custom linetypes, creating, 187
custom scale for plot, 580-581
customer involvement program (CIP), 4
customizing toolbars, 21
cutting edges, 668
for Trim command, 47, 48
cycling for selecting objects, 155
cylinder, for circular window frame, 629-630, 630

D

Dashboard, 611, 611, 668
3D Make control panel
Box button, 616, 625, 625, 626, 635
Cylinder button, 619, 629, 633
expanding, 634
Polysolid tool, 613, 615
Slice button, 634
Subtract button, 621
Light control panel, 649
Create a Point Light button, 652
Visual Styles control panel, 3D wireframe, 612
data entry, of distance with feet and inches, 84
datum point, for ordinate dimension, 496
Ddedit command, 501
to change text, 305
decimal units, 75
changing to architectural units, 58
default, 668
default dimension settings, 508
default settings, for fillet radius, 41
default Standard dimension style, 461
deg/min/sec angular unit, 75
deleting
layers, 184-185
layout tabs in graphics window, 556
objects
from selection set, 197
when defining block, 234
objects from selection set, 197
Descartes, René, 33
description
in DesignCenter, 272
of layers, 588
deselecting objects, 196
DesignCenter, 266272, 269
docking, 267, 270, 270
floating, 267
options, 272
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preview in, 270, 272
Tree View Toggle button, 266
Views button, 268
List option, 450, 450-451
Detach command, for external reference, 538
Deviation method for tolerances, 473
.dgn file extension, 520
diagonal reference line, for elevation, 416, 417
digital photographs, external reference for, 532-533
Dimension Input Settings dialog box, 70, 70
dimension line, 461
Dimension menu, 14
dimension style family, 488
Dimension Style Manager dialog box, 461-462, 462,
469, 469, 488
dimension styles, 668
creating, 460-476
names for, 461-463
parent and child, 488-490
saving, 469
dimension text, 282, 461, 668
editing, 499-501, 500
Dimension toolbar, 461
Align button, 494
Baseline button, 480
Continue button, 479
Dimension Style button, 461
Linear button, 477
Ordinate button, 496
Radius button, 486
Style Control drop-down list, 469, 469
Tolerance button, 475
dimension variables, 668
dimensions, 668
aligned, 494, 495
angular, 495, 495, 666
with Baseline command, 480, 480482, 481
to centerline, 507-509, 509
Continue command for, 479-480, 480
for garage addition, 506, 507
horizontal, 477, 477-486, 478, 482
measurement units for, 467-468
modifying, 498-503
editing text content, 499-501, 500
moving, 501, 502
multiline text for, 322
ordinate, 496-498, 497
overrides, 503-504
parts of, 461
radial, 486-490, 487, 490
child dimension for, 488-490, 489
for short distances, 504-506, 505
vertical, 483-486, 484, 485

Dimlinear command, 477
Dimordinate command, 497
Dimradius command, 486487
direct distance method, for drawing line, 34
direct entry, 668
of distance, 141
with temporary tracking point, 147-148, 148
Direction Control dialog box, 58
display locking, 669
distance
direct entry, 141
with feet and inches, data entry, 84
Distance command, 257
distant light, 649
docking, 669
toolbars, 18, 18, 115, 116
doors, 100, 100-124
in 3D model, 616-618, 617, 618
completing, 625-633, 627, 629
elevated above ground plane, 618, 618
pivot, 631, 631-632
sliding glass door, 632, 632
creating blocks for, 222-226
dynamic block for, 363-364, 369-370
in front elevation, 402—-408, 203
inserting block for, 226-234, 227, 228
rotating, 104-105, 105
schedule for, 375
in viewport, 560
selecting, 192-194, 193
swinging doors, 100-108
Drafting Settings dialog box
Dynamic Input tab, 69
Object Snap tab, 101, 7101, 102, 157-158, 158, 209
Polar Tracking tab, 133-134, 134, 209, 209
Snap and Grid tab, 60, 60, 64
drag and drop, for sharing information between draw-
ings, 263-266, 264
Draw menu, 14
> 3D Polyline, 628
> Arc, 106
> Block
> Define Attributes, 342, 351
> Make, 224
> Circle, 142
> 2 Points, 301
> Hatch, 427
> Line, 28
> Modeling
> Meshes, 641
> Meshes > 3D Face, 635
> Polysolid, 615
> Polyline, 311
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> Rectangle, 102
> Region, 644
> Text > Single Line Text, 288
Draw toolbar, 5, 27, 28
Ellipse button, 162
Hatch button, 427
Insert Block button, 226, 371
Line button, 28
Make Block button, 224, 232, 345
Multiline Text button, 323
Polyline button, 311
Rectangle button, 102, 150
Table, 378
drawing area, 7, 8, 59, 669
drawing extents, 669
drawing files
block definition storage with, 226
converting to template, 321
starting new, 54
Drawing Limits, 669
setting up, 62—65
drawing scale, 422
drawing units, 669
setting up, 54-58
Drawing Units dialog box, 55, 55, 57, 263, 514
command for opening, 55
Drawing Windows Colors dialog box, 11, 11, 158
drawings, setting up size, 58-65
draworder command, 439
drives, for saving drawing, 73-74
drop-down lists, 56
drop-down menus, 13-14
ds command, 60
.dsd files, 596
Dtext command (dt), 288-289
default justification point for, 303
for room labels, 291
Ducs (Dynamic User coordinate System), 9, 425
DWF files, 520
.dwg file extension, 74, 669
.dwt file extension, 27, 321
Dyn button, 12-13
dynamic blocks, 112, 235-236, 669
creating, 363-375
basic procedure, 363
for door, 363-364
inserting, 369-374
Properties palette for tuning, 367-369
resizing arrows, 373
Stretch Action symbol on, 369
dynamic display, 66, 66, 69-71, 78, 131, 669
disabling, 71
Dynamic User coordinate System (Ducs), 9, 625

Eattedit command, 360, 361
eaves lines, 203
creating, 204-206
edge mesh, 641, 641
Edgemode system variable, 120
edges, 669
Edit Attributes dialog box, 357, 361
Edit Hyperlink dialog box, 331, 331
Edit menu, 13
> Copy with Base Point, 363
> Cut, 549
> Paste, 364
Edit Text dialog box, 316
editing
attributes, 360-361
for grid, 348-349
tools for, 361-362
text
Ddedit command for, 305
Properties palette for, 302
eighth-inch scale, 307
Elevation view, 669
elevations, 388, 421. See also hatch patterns
cabin front, 388, 388-409
balcony, 408, 408
concrete hatch for foundation, 432-433, 433
copying, 418, 418
door, step and windows, 402-408, 403
finishing touches, 408-409, 409
front door and wall hatch, 433-436, 434, 435
grips to copy lines, 392, 392-393
roof, 398-402, 399, 400, 401
rotating, 419, 419
round window, 407, 407
setting up lines for heights, 390-391
trimming lines, 395, 395-397, 396
cabin left and right, 416-421
cabin rear, 409-415, 410
revising, 412-415, 413, 414
interior, 422-423, 423
Ellipse command (el), 162, 165
ellipse, quadrant snaps for, 143
ellipsis (...) in menus, 55
empty layers, 184
Endpoint osnap
for arc, 107
as running osnaps, 113
engineering units, 75, 170
Enhanced Attribute Editor dialog box, 348, 348, 360, 361
Enter key (), 30
to exit Line command, 29
vs. spacebar, 43, 123-124
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Erase command, 36, 121, 230
erasing lines, 36
around text, 294
Esc key, to cancel command, 40, 99
exiting command, Enter key for, 29
Explode command (ex), 80, 83, 311, 669
to access dynamic properties of block, 372
for block, 227, 259
for Break command, 295
for multiline text, 322
exporting layer state as .las file, 525
Express menu, 14
> Text, > Convert Text to Mtext, 323
Express tools, Txt2mtxt command, 323
Extend command (ex), 46-47, 94-95, 130
combining with Trim and Offset, 98
correcting mistakes, 99
tips for, 397-398
Undo option, 99
Extended Plot dialog box, 583, 583-584
extending lines, 46, 46-47, 47
extension line for dimension, 461
appearance of, 463
Extents view of drawing, 258, 258
adjusting view to, 31
External Reference dialog box, Unload button, 539
external reference host file, 670
modifying xref from within, 528-531
permanently attaching xref to, 537-539
external references, 512, 670
binding, 537-539
circular, 539
images as, 532-533
insertion point for, 521, 522
modifying, 525-533
as current drawing, 525-528
from within host drawing, 528-531
moving and rotating, 522, 523, 524
other features, 538-539
path for, 535-536
setting up, 520-522
use in multiple host drawings, 531
uses, 528, 533-534
External References dialog box, 520-521, 521
External References palette, 520-521, 526-527,
527,536
Extrude command, 622-623, 640, 640
for glazing, 628
extrusion, 670

F

facilities management, attributes for, 362
Favorites button, 5, 7, 7
feature control frame, 474
feet (‘) for architectural units, 63
Field dialog box, 330, 330, 335
field of view for camera, 646
File menu, 13
> Close, 27
> Exit, 74
> Open, 80
> Plot, 573
> Publish, 595
> Save, 72
> Save As, 321
files
DesignCenter display of, 269
names for drawings, 74
rendering to, 661-663
saving, 72-74
Fillet command (f), 130
box drawing with, 41-44, 42, 43
for interior cabin walls, 87, 87, 88
for kitchen counter, 148-149, 149
vs. Offset command, 84
for polylines, 82-83, 83
for roof eaves lines, 204-206, 205
fills, 426, 670
finding blocks in drawing, 236-243
using grips, 236
using List command, 236-238
flipping. See mirroring
floating mode, for toolbar, 115
floating toolbars, 8, 17, 18, 115, 670
shaping and positioning, 18-19
and Zoom Window command, 485
floating viewports, 558, 670
floor, in 3D model, 622—-624, 623, 624
floor plan, hatch patterns for, 442-447, 446, 447
fly-out menus on toolbars, 15, 15-16
folders, for saving drawing, 73-74
Font drop-down list, 334
fonts, 285, 670
SansSerif, 326-327
.shx and .ttf, 287
suggestions for, 319
foreign languages, fonts for, 287
Format menu, 13
> Drawing Limits, 62, 514
> Point Style, 350
> Table Style, 375



Format menu e hyperlinks 6 87

> Text Style, 284, 315

> Units, 55, 263, 514, 516
formatting, removing from text, 336
fractional units, 75
Free Orbit tool, 638, 638
freezing, 670

layers, 198-200, 224
frozen layers, objects on, 389
full-scale, 422

G

gasket, 169, 169-171
Geographic Location dialog box, 650
Geographical Information Software (GIS) soft-
ware, 362
Geometric Tolerance dialog box, 475, 475
geometric tolerancing, 474
glass material, lowering shininess, 659
glazing, 242
for 3D window, 628
Global Illumination, 654
grab bars on toolbar, 18
gradients, 426, 670
for rendering background, 654-656
for shading, 437-440, 459
grads unit, 75
graphics window, 4, 5, 7-12, 670
gray shades, 182
grid, 59, 59-62, 300, 670
circle for, 301
Drawing Limits for, 62—65
locking cursor onto dots, 61
locking snap to, 64
drawing with, 66-68
single-line text in, 296-303, 303, 306
for site plan, 514, 515
with symbols, 348
Grid layer, 297, 297
grips, 189, 394, 670-671
for camera, 647
to copy lines, 392, 392-393
for finding blocks in drawing, 236
for moving dimensions, 501, 502
for polylines, 81
for rectangle, 308
for selected objects, 191
ground line in elevation, 390, 391
groups, 244-245
guidelines, for drawing grid line, 298

Hatch And Gradient dialog box, 427, 427
Gradient tab, 437-438, 438
Hatch tab, 430
User-Defined, 447, 447
Hatch command, 354
troubleshooting, 443
Hatch Edit dialog box, 441
Hatch Pattern Palette dialog box, 428, 436
ANSI tab, 428, 431
ISO tab, 431
Other Predefined tab, 428, 429, 430
hatch patterns, 426, 671
available, 430-432
creating for roof, 455, 456
in floor plan, 442—447, 446, 447
for front elevation, 426-455
and islands, 434
modifying, 441, 441
order of, 439-440, 440
origin of, 443-444, 445, 671
preview of, 429
shape of, 448, 449
tool palette setup for, 452—453, 453, 457-458
user-defined, 442—443, 443
headers, 200-203
height of text
for multiline text, 334
changing, 326
prompt for, 318-319
in text style, 287
Help menu, 13
> New Features Workshop, 2
hiding
DesignCenter, 266, 268
palettes, 276
hip lines, 203, 208-211, 210, 211
home, for DesignCenter, 272
horizontal dimensions, 477, 477-486, 478, 482
horizontal movement, restricting cursor to, 34
host drawing, 670
modifying xref from within, 528-531
permanently attaching xref to, 537-539
hot keys, 22
HPORIGIN setting, 444
HSL (hue, saturation, luminance) color
model, 183
hyperlinks, 329-331, 332, 671
selecting, 331, 332
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icons, 46, 671
imageframe variable, 533
images, external reference for, 532-533
implied windowing, 197
importing
las file, 525
text, 335
indentions in multiline text, ruler for, 329, 329
Info Center button, 5, 7, 7
Inquiry toolbar, Area button, 356
Insert Block command, 257
Insert command, 223, 226, 233
dialog box vs. user prompt, 346
Insert dialog box, 226-227, 227, 229, 246, 249, 271
Insert menu, 13
> Block, 230, 346, 357
> DWG Reference, 520
> External References, 520, 536
Insert Table dialog box, 378-379, 379
inserting
blocks, 226-234, 227, 228
with attributes, 346-347, 347, 348
flipping when, 229-230
guidelines for, 249-251
with object snap tracking and polar tracking,
251-255, 253, 254, 255
for window, 245-255
drawing into drawing, 274-275
dynamic blocks, 369-374
room_info block, 357-358
insertion point, 671
for block, 223, 225, 233
for external reference, 521, 522, 539
for window block, 242-243, 243
intensity of color, 183
interior elevations, 422-423, 423
International Organization for Standardization, 431
Intersect tool, 640, 640
intersection Boolean function, 616
Intersection osnap, 153
invisible attributes, 357
invisible layer, 174
Invisible mode, for attribute values, 352
islands, and hatch, 434
Isometric view, 671
italic text, 327, 334

J

jambs, 92, 671
justification points, 671
for multiline text, 332, 332-333, 336
for single-line text, 288, 304
justifying text, 303-304

K

keyboard, 22-23
vs. toolbar for commands, 94
kitchen layout, selecting fixtures, 195, 195-196

L

large-format printer, 593-595
as file, importing or exporting, 525
lateral tolerances, 472
layer 0, 176
Layer Notification Warning dialog box, 574
Layer Properties Manager dialog box, 176-177, 177,
199, 494, 524, 557
Color column width, 183
Layer List box, 177-178, 180
Lineweight column, 586, 587
with new layer, 178
for site plan, 530
Status column, 198
thawing frozen layers, 591
for viewport layer, 551
layer states, creating, 214-218
Layer States Manager dialog box, 215, 215, 216,
524-525, 559
restore options, 217, 217
layers, 671
assigning linetypes to, 185, 185-186, 186, 586
assigning objects to, 189-196
Balcony layer, 190
Doors layer, 194
Fixtures layer, 196
Steps layer, 191, 192
Walls layer, 196
color assigned to, 175, 178-179
creating, 176-177, 178-180
current, 188-189
default, 176
deleting, 184-185
for dimensions, 460
for front elevation, 389
for hatches and fills, 426427
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lightbulbs to indicate turned off, 494
Make Object’s Layer Current button to change,
212-213
naming, 181
as organization tool, 174-175, 175
placing objects on, 176
setting other properties, 588
setting properties, 213-214
turning off and freezing, 198-200
unreconciled, 574
when binding xref, 537
when defining block, 223
for windows, 246
xref-dependent, 530
Layers II toolbar, Layer Freeze button, 558
Layers toolbar, 5, 7, 8, 176
Layer Control drop-down list, 188-189, 189, 190,
190, 200-201
Layer Properties Manager button, 176, 198
Layer States Manager button, 215
Make Object’s Layer Current button, 212-213
Layout display mode, 542
layout tabs in graphics window, 5, 8, 8, 544, 544, 671
deleting, 556
layouts, 284, 671
copying, 555-556
moving border to, 549-551
publishing multiple, 595-597
setting up, 543-556
leader lines, 490-493
left elevation of cabin, 416-421
less-than symbol (<), for angle entry, 34
Light control panel, 649
Create a Point Light button, 652
lighting scheme, 648-656
creating light source, 648-650
enabling shadows, 651
limits. See drawing limits
limits command, 62
Limits method for tolerances, 473
Line command (1), 26-34, 66, 117, 201, 241. See also
box drawing
direct distance method, 34
ending, 29
with polar tracking on, 135
Undo option, 99
using coordinates, 30-32
using relative coordinates, 32-34
Cartesian coordinate system, 33, 33, 35
polar coordinate system, 33-34, 34
line segment, dynamic display of length and
angle, 66
line spacing, 334

lines
coinciding, cycling to select, 155
converting to polyline, 80
erasing, 36
around text, 294
extending, 46, 4647, 47
setting linetype scale factor for each, 207-208
trimming, 47-50, 48, 49
Linetype command, 187
Linetype Manager dialog box, 508
Linetype property, of layers, 177
linetype scale, 672
Linetype Scale Factor, 218-219
setting, 206-207
individual, 207-208
linetypes, 176, 187, 672
adding new to drawing, 218-219
assigning to layer, 185, 185-186, 186, 586
assigning to object instead of layer, 213-214
of block, 223
Continuous, 180
creating custom, 187
setting current, 214
lineweight, 672
assigning to layers, 586
for printing, 584-588
Lineweight dialog box, 586, 586
Lineweight property, 188
of layers, 177
Lineweight Settings dialog box, 587, 587
changing setting in, 591

List command, for finding blocks in drawing, 236-238

Load dialog box (DesignCenter), 267
Load Or Reload Linetypes dialog box, 185, 508
Dashed linetypes, 185
linetype groups, 187
locking
cursor onto grid dots, 61
viewports in layout, 566-569
Logical Colors, 182
lowercase, converting text to, 335, 336
Ltscale command, 206-207
Itscale variable, 559
luminance, 183

Main toolbar. See Standard toolbar
Manage Xrefs icon, balloon message for, 526
mapping symbols, fonts for, 287
margins for table, 378
markers
color for, 158
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for endpoint, 103 > Attribute > Global, 361
size of, 158 > Attribute > Single, 360
triangle for osnap, 117 > Polyline, 80, 161
Material Condition window, 475, 475 > Text > Edit, 305
Material Editor, 659 > Offset, 38
materials, 672 > Scale, 516
libraries, 657 > Trim, 47
when rendering, 656-660, 658, 661 Modify Multileader Style dialog box, 491, 491-492
Materials palette Modify toolbar, 5, 27, 28
copying material to, 659 Break button, 294
sample spheres, 659, 659 Copy button, 109
maximum printable area, 546 Erase button, 30
mbuttonpan variable, 133, 163 Explode button, 83
measurement units, 32, 51, 74-76 Fillet button, 41
angular units, 75-76 vs. menus, 130
for dimensions, 467468 Mirror button, 111
linear units, 74-75 Move button, 143
menu bar, 5,7, 7, 672 Offset button, 38, 82
menus. See also specific names of menus Rotate button, 104
drop-down, 13-14 Scale button, 516
meshes, 641, 641 Stretch button, 448
Microstation, 520 Trim button, 89
Middle justification, for text, 319 monochrome.stb file, 602
Mirror command, 114, 672 mouse, 23
grips for, 394 Move command, 232
for hip lines, 211, 211 direct entry with, 141
mirror line, 672 grips for, 394
mirroring for text, 318
block when inserting, 229-230 Move Or Copy dialog box, for layouts, 556
elevations, 409-410, 410, 420-421 moving
objects, 110-112, 111 border to layout, 549-551
mistakes external references, 522, 523, 524
correcting with undo, 44 objects, between model and paper space, 549
with Offset, Trim or Extend, 99, 398 single-line text, 292, 292-294
model space, 672 Mtext. See multiline text
moving cursor to, 552 Mtext object context menu, 335-336
Vs. paper space, 548 Insert Field, 329, 330
moving objects between, 549 MText Justification, 333
for tables and notes, 555 multileader, 672
tasks in, 567 Multileader command, 490-493
Model tab in graphics window, 5, 8, 8, 548 Multileader Style Manager, 490
preventing inclusion in publishing, 596 Multileader toolbar
viewing drawing in, 557 Multileader button, 492
Modify Dimension Style dialog box, 472 Multileader Style button, 490
Tolerances tab, 474 multiline text, 282, 322-336, 325, 672
Modify menu, 14 changing height, 326
> Break, 294 changing length of line, 327-328, 328
> Copy, 109 hyperlink addition, 329-331, 332
> Erase, 30 justification points, 332, 332-333
> Explode, 259 mask feature, 295
> Fillet, 41 special characters, 333
> Mirror, 111 tools for modifying, 334-335
> Object Multiline Text command, 323

> Attribute > Block Attribute Manager, 362
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operands, for Boolean tools 691

Multiline Text Editor, 324, 324, 327
displaying, 326
ruler for indentions, 329, 329
Mview command, 551, 554

named objects, 263
copying, DesignCenter for, 266
named plot style, 597
named plot-style tables, 598
named selection set, 244
named view, 672
naming
camera, 646
dimension styles, 461-463
layers, 181
layouts, 556
Nearest osnap, 241
for matching polyline to arc, 355
nested external references, 538
network files, hyperlinks to, 329
New Dimension Style: DimPlan dialog box, 462-476
Alternate Units tab, 471, 472
Fit tab, 466-467, 467
Lines tab, 463, 463
Primary Units tab, 467-468, 468
Symbols and Arrows tab, 464, 464
Text tab, 465-466, 466
Tolerances tab, 472-476, 473
New Features Workshop dialog box, 2, 3
New Features Workshop dialog welcome screen, 2, 3
New Layer icon, 178
New Layer State to Save dialog box, 215, 216
New Page Setup dialog box, 544
New Table Style dialog box, 376
General tab, 377
New Text Style dialog box, 284-285, 285, 286
New View dialog box, 4714
non command, 257
Notepad, for creating custom linetypes, 187
notes, model space or paper space for, 555
numbering, 335

o

Object Grouping dialog box, 244, 244
Object Snap context menu, 133
Object Snap mode, 673
Object Snap toolbar, 115, 133
docking, 116
Endpoint Osnap button, 139

Intersection Osnap button, 153, 250
Midline Osnap button, 299
Nearest, 241
Perpendicular Osnap button, 121, 138
Quadrant button, 143
Snap to None Osnap button, 315, 398
Temporary Tracking Point button, 136, 139
object snaps (osnaps), 102, 133
disabling, for single pick, 257
Insert osnap button, 303
running, 157-159
running multiple, 158, 299
using tracking to insert block, 251-255, 253,
254,255
objects, 672. See also selecting objects
assigning linetypes to, instead of layer, 213-214
assigning to layer, 189-196
in blocks, 234
copying, 108-110, 709, 110
copying named, DesignCenter for, 266
deselecting, 196
on frozen layers, 389
mirroring, 110-112, 711
moving, between model and paper space, 549
named, 263
picking to select, 190
placing on layer, 176
Properties palette to display data, 239-240
removing from selection set, 197
setting properties, 213-214
oblique angle for text, 335
office furniture, attributes for, 362
Offset command (o), 130
for balcony, 145
box drawing with, 38-41, 39, 41
changing distance for, 85
combining with Extend and Trim, 98
correcting mistakes, 99
for elevation, 390-391
for exterior openings, 93
vs. Fillet command, 84
for interior cabin walls, 84
for kitchen counter, 148-149, 149
for polylines, 82
for roof eaves lines, 204, 205
for sliding door, 118, 119
specifying direction, 39, 39
specifying distances for, 41
Through option, 41
for window, 242
offsetting lines to mark opening, 44-46, 45
Oops command, 149
openings, cutting in walls, 92-98, 93
operands, for Boolean tools, 616
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plotting device

Options dialog box, 9, 662
Display tab, 10, 426, 544, 552, 612
Drafting tab, 158, 159
Files tab, 10
Plot and Publish tab, 602
Selection tab, 37, 37, 123, 236
User Preferences tab, 160
Orbit command, 623
ordinate dimensions, 496-498, 497
orientation of cabin, changing on site drawing, 518
origin, 673
of hatch patterns, 443-444, 445
for plot, 581, 582
Ortho mode, 34, 233, 673
orthogonal drawing, 673
orthographic projection, 388
Osnap Cursor menu, 288
osnaps. See object snaps (osnaps)
Otrack, 252
Output Size dialog box, for rendering, 663, 663
overlay, 539
overline text, 334
overriding settings
for dimensions, 503-504
radius value for Fillet, 41

P

padlock icon, 9, 16
page number, text style for, 317
Page Setup dialog box, 544-545, 545, 604
page setup, for layout, 544
Page Setup Manager dialog box, 544, 545, 547, 604
palettes. See tool palettes
pan, 163

for locked viewport, 566-567
Pan command, 673
Pan Realtime button, 167
paper size for printing, 306, 575
paper space, 673

creating viewports, 551-553

vs. model space, 548

moving objects between, 549

for tables and notes, 555

tasks in, 567
Paragraph button, 334
Paragraph dialog box, 336
paragraphs, combining, 336
parent dimension styles, 488-490
parking lot, 171, 171-172
parquet pattern for floor, 445-447, 446, 447
pasting objects between drawings, 265

path, 673
for external references, 535-536
Pedit command (pe), 310
for converting lines to polyline, 80-81
pen plotters, 572
fonts for, 287
perpendicular osnap, 121, 138, 138, 148, 392
Perspective view, 673
pick button, 673
Pick Point button, in Block Definition dialog box,
225, 232
pickbox, 673
cursor as, 36
picking, 197
objects in 3D, 617
pivot doors, 100-108
in 3D model, 631, 631-632
Arc command for, 105-108
finishing, 112-114
Plan view, 673
Plot Configuration Editor dialog box, 575
Plot dialog box, 572-584, 574
opening, 573
Paper Size area, 575
Plot Area area, 575-580, 580
Display option, 576
Extents option, 576-577, 577
Limits option, 577-578, 578
View option, 578-579, 579
Window option, 579-580
Plot Offset area, 581-583
Plot Scale area, 580-581
Printer/Plotter area, 575
settings for layout, 592
for wide format plotter, 594
Plot property of layers, 588
Plot Scale Confirm dialog box, 589
Plot Style property of layers, 177
plot-style table
assigning to drawing, 602-604
file organization, 598-602
Plot Style Table Editor dialog box
Form View tab, 600, 601
General tab, 599, 599
Table View tab, 599, 600, 600, 601
Plot Style Table Settings dialog box, 602, 602-603
plot-style tables, 597-605, 673
plot styles, 597-605, 673
Plot Styles dialog box, 598
Plot Styles subfolder, 598
Plotter Configuration Editor dialog box, 546, 546
plotting device
for layout, 544
vs. printers, 546



.plt file extension, saving print as e relative coordinates 693

.plt file extension, saving print as, 575
point filters, 674
point light, 648
Point Style dialog box, 350, 350
Pointer Input Settings dialog box, 69, 70
points

cursor for designating, 28

order of selecting for arc, 107
polar coordinate system, 32, 33-34, 34

box drawing with, 37-38
Polar coordinates, 674
polar tracking, 246, 566, 674

for inserting block, 251-255, 253, 254, 255

Line command with, 135

using with temporary tracking point, 147-148, 148
Polyedit command, Join option, 161
Polyline command (Pline), 311
Polyline Edit (Pedit) command, 314
polylines, 674

for calculating area, 355

creating, 79-81

Fillet command for, 82-83, 83

Offset command for, 82, 152

selecting, 150

for title block, 311

Trim command (tr) for, 160-161
polysolid, 674
Polysolid tool, 613, 615
portrait orientation for plot, 575
Precision method for tolerances, 473
precision of measurement units, 56, 674

for angles, 57

list for architectural units, 57
preview

in DesignCenter, 270, 272

of hatch, 429

of plot, 576, 576

for printing, 589, 589-591
printable area, maximum, 546
printers, vs. plotters, 546
printing, 584-591

layout for, 542, 591-597, 592

lineweights for, 584-588

with multiple viewports, 593-595

parameters, 588-589

vs. plotting, 572

preview for, 589, 589-591

sheet size for, 306
prompt, 674

for height of text, 318-319

for text to input, 342
properties

of layers, saving setup, 524

setting for layers and objects, 213-214

Properties palette, 153-154, 154, 361

for block, 239-240, 240

to change text, 302

for dimension override, 503

Distance parameter, 367-368

for dynamic blocks, 367-369

for light, 652

for text, 341, 341, 499

for viewports, 568
Properties toolbar, 5, 7, 8, 176
property lines

laying out, 514-515

relative polar coordinates for, 513
psltscale variable, 559
Publish dialog box, 595-596, 596
publishing multiple layouts, 595-597
Purge command, 274, 369-370
Purge dialog box, 370, 370-371

Q

QSave (Quick Save) command, 72-73
quadrant snaps, 143
quarter-inch scale, 432

radial dimensions, 486-490, 487, 490

child dimension for, 488-490, 489
radians unit, 75
ray casting, 426
real-world scale, 422
Rectangle command (rec), 102-104, 113, 307,

307-308, 308

Redo command, 149

for text editing, 334
Redraw command, 674
refedit command, 260
Refedit toolbar, 529

Save Reference Edits button, 261, 531
Reference Edit dialog box, 260, 260, 528, 529
reference point, for ordinate dimension, 496
Reference toolbar, 520
references, 528. See also external references
refrigerator, 150, 150
regeneration, 674
region, 644
registration points, 174
regular window, 674
relative coordinates, 674

Cartesian system, 33, 33

box drawing with, 35, 36
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Select Objects button

for Line command, 32-34
polar system, 33-34, 34
box drawing with, 37-38
for property lines, 513
removing. See deleting
Render control panel, 652, 662
for controlling shadows, 651
Render dialog box, 652
Render Output File dialog box, 661, 662
rendering, 644, 674
adding materials, 656-660, 658, 661
background, 654-656
and computer performance, 656
creating cameras to reproduce views,
644-648, 646
to file, 661-663
lighting scheme, 648-656
creating light source, 648-650
enabling shadows, 651
preliminary, 652-654, 653
Replace dialog box, 336
resizing arrows of dynamic blocks, 373
“Resolve Xref ...” message, 536
restarting commands, 130
retaining objects for block, 234
Revolve command, 640, 640
revolved mesh, 641, 641
RGB color model, 183
ridgeline, 203, 212, 212
right-click menu, 203
right elevation of cabin, 416-421
right mouse button, 23
rollover highlighting, 37
romans.shx font, 285
roof of cabin, 203-207
in 3D model, 634-636, 635, 636, 637
drawing in elevation, 398-402, 399, 400, 401
hip lines, 208-211, 210, 211
ridgeline, 212, 212
room labels, single-line text for, 290-294, 291
room_info block, inserting, 357-358
Rotate command, 104-105, 105, 232
grips for, 394
rotating
doors, 104-105, 105
external references, 522, 523, 524
front cabin elevation, 419, 419
restricting to 90 degree increments, 233
text, 289
user coordinate system (UCS), 562, 563
window block, 257
rubberbanding, 674
ruled mesh, 641, 641

running osnaps, 102, 157-159, 674
Endpoint as, 113
and positioning text, 319
turning off and on, 316

S

SansSerif font, 326-327
saturation of color, 183
Save Drawing As dialog box, 72, 321
Save Sheet List dialog box, 596
Save Workspace dialog box, 21, 21
saved text styles, displaying list of, 323
saving
files, 72-74
print as .plt file extension, 575
properties and states of layers, 524
UCS, 414
scale
of drawing, 422
for hatch patterns, 428
for layout, 542
for printing, 547, 580-581
for printing layout, 591
for viewports, 553-555
Scale command, 341, 516
grips for, 394
scale factor, 675
and corresponding ratios, 432
for hatch patterns, 431
scanned images, external reference for, 532-533
schedule, 340. See also table
scientific units, 75
screen display, clearing, 30
screening, 426
scroll bars, 9
turning off, 10-11
scroll wheel on mouse, 23
Search dialog box, in DesignCenter, 272
Select Color dialog box, 178-179, 182-185
Color Books tab, 184, 184-185
of gradients, 438
Index Color tab, 179, 181
for layers, 246
True Color tab, 182-184, 183
Select Drawing File dialog box, 371, 371
Select File dialog box, 80
Select Image File dialog box, 532, 532
Select Linetype dialog box, 185, 185, 186
Select New Path dialog box, 536
Select Objects button, in Block Definition dialog
box, 225
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e steps and thresholds 695

Select Template dialog box, 27, 54, 55, 263, 320
selected objects, 189, 189
selecting hyperlinks, 331, 332
selecting objects, 47, 197
cursor for, 28, 36
cycling for, 155
dashed line to indicate, 30
doors, 192-194, 193
Selecting Subobjects On Solids dialog box, 617
selection cycling, 675
selection mode, 675
selection set, 197, 675
selection tools, controlling display, 37
selection windows, 122-123, 190-192, 192, 675
for sliding door, 194, 194
semicircles, 142
shading, gradients for, 437-440, 439
shadows, enabling when rendering, 651
shape, closing, 35
sharing information between drawings
with drag and drop, 263-266, 264
by inserting drawing into drawing, 274-275
with palettes, 275, 275-278
with Wblock command, 273-274
shortcut menu (context menu), 130-131, 202,
203, 667
shut down of AutoCAD, 74
.shx font files, 285, 287
single-line text, 282, 288-322, 675
breaking lines, 294-295, 295
in grid, 296-303, 303, 306
justification points, 303-304, 304
moving, 292, 292-294
for room labels, 290-294, 291
title block, 1, 313, 315
placing text, 315-320, 316, 319, 320
templates, 320-322
for view titles, 288-290, 290
sink
for bathroom, 162, 162
for kitchen, 155, 155-157, 156
site plans, 512-519, 513
driveway, 516-519, 517, 518
external references on, 520-521
layout after scaling viewport, 564
sliding glass door, 114-124
in 3D model, 632, 632
7 opening for, 97-98, 98
alternate, 124
snap, locking to grid, 64
drawing with, 66—68
Snap mode, 675
Snap to None Osnap button (non), 315, 398

Snapbase command, 675
soffit, 391, 675
solid fills, 426, 436, 436
solids, 675
modeling tools, 639-640
spacebar, vs. Enter key, 43, 123-124
spacing between characters, 335
special characters, 333
sphere, 639, 639
spotlight, 649
Stack button, for fractions in text, 334
standard linetypes, 187
Standard text style, 284, 285
height setting, 287
Standard toolbar, 5, 7, 8, 14
DesignCenter button, 266, 450
New button, 27, 54
Pan button, 251
Pan Realtime button, 163, 167
Plot button, 573
Properties button, 153, 239
QNew button, 263, 320, 514
Redo button, 99
Save button, 72
Tool Palettes button, 275, 450
Undo button, 49, 83, 99, 148
Zoom Extents button, 258
Zoom fly-out menu, 61
Zoom Previous button, 109, 112, 229, 230
Zoom Realtime button, 167
Zoom Window button, 101, 110, 241
Start menu > Programs > Autodesk > AutoCAD
2008 > AutoCAD 2008, 2
starting AutoCAD, 2
states of layer, 178
saving setup, 524
status bar, 5, 9, 9, 27
command information in, 73
coordinate readout, 31
Ducs (Dynamic User coordinate System), 625
Dyn button, 66, 66, 131
Osnap button, 101, 141
Pan Realtime or Zoom Realtime and, 167
Polar button, 133, 246, 311
Snap button, 61
.stb file extension, 598
steps and thresholds, 132, 132-141
in 3D model, 622-624, 623, 624
back step, 136-139, 138
in front elevation, 405-407, 406
front step, 132-136, 133, 136
layer for, 191, 192
thresholds, 139-141, 140
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stove, 150, 150, 154
completing burners, 151, 151-155
strategic zooming, 402
Stretch Action symbol, on dynamic blocks, 369
Stretch command, 393
grips for, 394
and moving text, 292
structural grid, 296
stud, 675
Style command, 282
Style drop-down list, 334
styles. See also dimension styles; text styles
for table, 375-378
Styles toolbar, 5, 7, 8, 283, 283
Text Style Control drop-down list, 286, 286,
290,291
subtraction Boolean function, 616
Sun Properties palette, 649-650, 650
surface-modeling tools, 641-642
Surveyor’s Units, 76, 513-514, 675
SW Isometric view, 610, 610
swinging doors, 100-108
in 3D model, 631, 631-632
Arc command for, 105-108
finishing, 112-114
Sybex website, collection of AutoCAD drawing files, 605
Symbol window, for tolerance indicator, 475, 475
symbols, menu of, 335
Symmetrical tolerance method, 473

T

T intersection, Trim command for, 89-91, 90
table, 676

adding formula, 382-385

context menu, 382

creating, 375-385

design, 378-385
style definition, 375-378

margins for, 378

model space or paper space for, 555

position for, 379

title and column heads, 380, 381
Table Cell Format dialog box, 382, 383
Table Style dialog box, 375-376, 376

for door schedule, 378
tabulated mesh, 641, 641
template drawing, 676
Template Options dialog box, 322, 322
templates, 27

for title block, 320-322
temporary alignment path, 134

temporary tracking point, 136-139, 138, 252
using polar tracking with, 147-148, 148
Temporary Tracking Point button, 256, 311
text. See also multiline text; single-line text
editing
Ddedit command for, 305
for dimensions, 465-466
Properties palette for, 302
erasing lines around, 294
justifying, 303-304
Move command for, 318
reusing, 302
scales and corresponding ratios, 284
specifying location, 290
Text Color drop-down list, 334
Text Formatting toolbar, 324, 324, 334-335, 380
Bold button, 327
displaying, 326
Numbering button, 326
Underline button, 327
Text Mask utility, 295
Text Style dialog box, 284, 285, 315, 317
text height, and dimension style text height param-
eter, 465
text styles, 676
defining, 286287
for room labels, 284-286
displaying list of saved, 323
for page number, 317
setting up, 282-287
for table, 377-378
text and drawing scale in, 283-284
Text Window, 237, 237
vs. Command window, 238, 238
thaw, 676
thickness, 676
thresholds. See steps and thresholds
tick mark in dimension, 461, 464
TIFF Image Options dialog box, 662, 662
tiled viewport, 558
title bar, 5, 7, 7
title block, 311-314, 313, 315
moving to layout, 549, 550
placing text, 315-320, 316, 319, 320
templates, 320-322
toilet, 163-166, 164
tolerances, for dimensions, 472-476
tool palettes, 5, 6, 6, 275, 275-278, 449-455
in 3D workspace, 611
Architectural tab, 276
Auto-Hide for, 278, 278
creating, 450-451
for commands, 454, 454-455
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for hatch patterns, 452-453, 453, 457-458
hiding, 276
transparency of, 276
Tool Properties dialog box, 451, 451
for hatch patterns, 453, 453-454
toolbars, 6, 14-22
customizing, 21
displaying and arranging, 16-20
docking, 18, 18
floating, 17, 18, 115
fly-out menus on, 15, 15-16
vs. keyboard for commands, 94
locking, 676
Toolbars menu, 16-17, 17
tools, 46
Tools menu, 14
> Drafting Settings, 60
> Inquiry > List, 236
> New UCS > Z, 562, 562
> Options, 9, 37, 123
> Palettes
> Materials, 657
> Tool Palettes, 6, 275, 657
> Workspaces
> 3D Modeling, 611
> AutoCAD Classic, 6
> Save Current As, 21, 610
> Xref And Block In-Place Editing > Edit Refer-
ence In-Place, 260, 528
Tooltip Appearance dialog box, 70-71, 71
tooltips, 15, 134
Camera Location, 647
current prompt in, 66
torus, 639, 639
tracking, 676
tracking points, 444, 676
Transparency dialog box, 276, 277
transparency of palettes, 276
transparent command, 676
transparent use of command, 110
Tree View Toggle button, in DesignCenter, 266, 272
triangle, for osnap marker, 117, 160
Trim command (tr), 47-50, 48, 49, 89-90, 90, 95-96,
96,130
for circle, 145, 145
combining with Extend and Offset, 98
correcting mistakes, 99
for creating elevation, 395
for polylines, 160-161
for sliding door, 119, 119
for T intersection, 89-91, 90
tips for, 397-398

Undo option, 99

for windows and doors, 404, 404-405, 405
true ratio, 676
ttf (TrueType font) files, 285, 287
turning off

layers, 198-200

viewports in layout, 566-569
Tutorial-iArch.dwt template, 321, 321
Txt2mtxt command, 323

U

UCS. See user coordinate system (UCS)
ucsicon command, 59
underline text, 334
undo command, 44, 148
for text editing, 334
for trim or extend, 398
union Boolean function, 616
units of measure, 32, 51, 74-76
angular units, 75-76
for dimensions, 467-468
linear units, 74-75
unreconciled layers, 574
uppercase, converting text to, 335, 336
user coordinate system (UCS), 410, 676-677
resetting to WCS, 629
rotating, 562, 563
saving, 414
for viewports, 565
User Coordinate System (UCS) icon, 5, 8, 8, 676
in current viewport, 553
turning off, 59
visibility, 610
user-defined hatch pattern, 442-443, 443
user interface for AutoCAD, 4-7, 5, 20
User Light/Sunlight option, 649

\"/

vertex, absolute coordinates for, 32
vertical dimensions, 483-486, 484, 485
vertical movement, restricting cursor to, 34
View Manager dialog box, 414, 414, 654, 655
View menu
> 3D Views
> Plan View > Current UCS, 411
> Plan View > World UCS, 7, 644
> SW Isometric, 610
> Display
> Attribute Display, 359
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> UCS Icon, 59, 410, 553, 610
> UCS Icon > Origin, 411
> Named Views, 654
> Visual Styles > 2D Wireframe, 7
> Zoom
> All, 63
> Out, 61
viewports in layout, 542, 548, 677
adjusting contents, 557-564, 561
aligning, 564-569, 565
in LT version, 566
creating, 551-553
floating, 558, 670
locking and turning off, 566569
printing using multiple, 593-595
scale for, 553-555
turning off, 568-569
UCS icon in, 553
Viewports toolbar, 554, 554
views, 13, 677
adjusting to drawing area extents, 31
creating cameras to reproduce, 644—648, 646
single-line text for titles, 288-290, 290
Views button, for DesignCenter, 268, 272
visibility
of attributes, 357, 359-360, 360
of layers, 174, 198-200
Visual Effect Settings dialog box, 37
for selection window color, 123
visual style, 677
Visual Styles control panel, 3D wireframe, 612

w

Whblock command, 273-274
wedge, 639, 639
wheel mouse, rolling to zoom, 163
Window menu, 14, 265
> Tile Vertically, 263
list of open files, 263
window selections, 123
windows
in 3D model, 619-620, 620, 625-633, 627, 629
creating blocks for, 240-243, 242
inserting block for, 245-255
in living room, 256, 256-259, 258
Windows Clipboard
copying block to, 364
to fill table cells, 381
Windows Explorer, contents of Plot Styles folder,
598, 598
wireframe, 677

wood shingles, hatch pattern for, 435

words, style for individual, 327

workspaces, 4, 21-22, 677

Workspaces menu, 21, 22

Workspaces toolbar, 5, 7, 8, 612

world coordinate system (WCS), 410, 414, 677
resetting UCS to, 629

Write Block dialog box, 273

WYSIWYG, 677

X

X coordinate, absolute, for lines, 30-31, 31
X scale factor
for block, 229
for flipping block, 230
for window, 247
xref. See external references
Xref And Block In-Place Editing command, 528
xref-dependent layer, 530

Y

Y coordinate, absolute, for lines, 30-31, 31
Y scale factor

for block, 229

for flipping block, 230

for window, 247

y 4

z-axis, 609
Z coordinate, 31
zero suppression, for dimensions, 468, 474
Zoom All command, 15
Zoom command (z), 86-87, 88, 88-91, 89, 677
Extents option, 167
Previous option, 90
Zoom fly-out menu, 15-16, 16
Zoom Original command, 167
Zoom Out command, 61
Zoom Realtime button, 163, 167, 411
Zoom toolbar, displaying floating, 17, 18
zoom window, 89, 101, 102, 112, 167
and floating toolbars, 485
zooming
in/out, 59
for locked viewport, 566-567
strategic, 402
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