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PREFACE

INTRODUCTION

O

AutoCAD® has been the de facto drafting tool for PC users since 1982. As you
read this, millions and millions of engineers, draftsmen, project managers,
and engineering students are creating their drawings with AutoCAD.
This book is perfect for new and novice users of AutoCAD 2010. It is
also a very handy tool for college and university drafting instructors using
AutoCAD 2010.
This book will not teach what engineering drafting is or how to produce
it. Knowing drafting and design concepts are prerequisites for using this
book.
This text can be instructor-led or self-taught.
* The estimated time to complete instructor-led courseware is three days
at eight hours a day.
e If you opt to teach yourself, you have the luxury of completing the
courseware at your own pace.
At the end of each chapter, you will find Chapter Review questions that will
help you test yourself to see if you understand the subject.
There are 40 exercises integrated throughout the book to help you quickly
implement what you have learned.
There are 21 workshops that, together, will complete a full project (a small
villa), starting with the creation of the project through plotting. Solving all of
the workshops will teach you to:
e Simulate a real-life project from beginning to end, thereby allowing
you to implement what you have learned.



xii

Preface

Organize the information in a logical order.
Learn all of the basic commands and functions in AutoCAD 2010.

& This text will cover the basic and intermediate levels of AutoCAD 2010.

PURPOSE AND OBJECTIVES

O At the completion of this book, the reader will be able to:

Understand what AutoCAD is and how to deal with its basic
operations, including the filing system

Draw different objects with speed and precision
Set up drawings

Construct drawings in simple steps

Modify any object in a drawing

Create, insert, and edit blocks

Hatch using different hatch patterns and methods
Create text and tables

Insert and edit dimensions

Prepare and plot a drawing

PREREQUISITES

¢ The author assumes that you have experience using computers and the
Microsoft® Windows® operating system.

O

Also, you should have knowledge of starting new files, opening existing files,
saving files, using “Save As” with files, closing files with or without saving,
and exiting software.

Because these commands are similar in all software packages, the author does
not cover these subjects, unless it is necessary to demonstrate a command
specific to AutoCAD.
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xiii

ABOUT THE DVD

¢ A DVD is included in the book and contains the following:

The AutoCAD 2010 trial version, which will last for 30 days starting
from the day of installation. This version will help you solve all of the
exercises and workshops in the book. Students with a valid university
email address can visit http:/students8.autodesk.com/?lbon=1 for
student versions of the AutoCAD material for the duration of the class.

Exercise and workshop files, which will be your starting point to
solving all exercises and workshops in the book. Copy the Book
Exercises and Book Workshops folder onto your hard drive. You
will find two folders inside the workshop folder. The first one is
named Metric for the metric units workshops, and the second one
is named Imperial for the imperial units workshops.






INTRODUCTION TO
Chapter AutoCAD® 2010

In This Chapter

What Is AutoCAD®?

How to Start AutoCAD® 2010
Understanding the AutoCAD® 2010 Interface
Points in AutoCAD®

AutoCAD® Default Settings

Things You Should Know about AutoCAD®
Drawing Limits

Units and Spaces

Viewing Commands

Creating a New File

Opening an Existing File

SOOI O

1.1 WHAT IS AUTOCAD®?

" AutoCAD® was one of the first Computer Aided Design/Drafting (CAD)
software applications in the world.

®  The first version of AutoCAD was released at the end of 1982, and it was
designed to be used only on PCs.
Since 1982, AutoCAD has increased dramatically on a global scale.
Users can draw both two-dimensional (2D) drawings and three-dimensional
(3D) designs in AutoCAD.

®  There is another version of AutoCAD called AutoCAD LT that is dedicated
to 2D drafting only.
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1.2 HOW TO START AUTOCAD® 2010

" There are two ways to start AutoCAD 2010:
& e While installing AutoCAD 2010, the installation program will create a
AutocaD z010 shortcut on your desktop. To start AutoCAD, simply double-click this icon.
- e From the Windows taskbar click Start/All Programs/Autodesk/
AutoCAD2010/AutoCAD2010.
" AutoCAD will start with a new, open drawing file, which will look like the
following:

Draw\- Hoddy - Lavers = Lrnoamtion - Block - Properties - . [T Chpboard

\ " \_Ribbon J o
Quick Access Toolbar Info Center

Application Menu

\— Crosshairs

Command Window

\ Status Bar

Graphical Area

1.3 UNDERSTANDING THE AUTOCAD® 2010 INTERFACE

®  The primary methods to reach commands in AutoCAD 2010 will be through
Ribbons and the Application Menu.
You will use Ribbons instead of the normal toolbars.
This interface will give you more space in the Graphical Area, which is
your drawing area.
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Application Menu

= (Click on the Application Menu, and you will see the following:

l

|@|E| Open a file

=
L&~ |

B New 3 E.‘ Drawing

Opens an existing drawing file

Sheet Set
E e %;g Opens a sheet set data file in the Sheet
Set Manager

Save As ]
=

| Imports the data from a DGN file into a

OGN new DWG file
B Export ]

Options Exit AutoCAD

®  Using this menu, you can:
¢ Create a new file
* Open an existing file
e Save the current file
¢ Save the current file under a new name (Save As) and/or in a different folder
* Export the current file to a different file format
e Print the current file
e Publish the current file
¢ Send the current file to eTransmit or email
e Use all the functions related to your drawing
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¢ C(Close the current file
e Exit AutoCAD
Quick Access Toolbar

®  The Quick Access Toolbar is the small toolbar located at the top left of
the screen:

®  Using this toolbar, you can:
e Create a new file
* Open an existing file
e Save the current file
¢ Undo and redo
e Print the current file

Ribbons

= Ribbons consist of two parts:
e Tabs
e Panels

®  For example, the Home tab consists of eight panels: Draw, Modify, Layers,
Annotation, Block, Properties, Utilities, and Clipboard.
In each tab you will see different panels.
The following is the Draw panel:

®  Some panels (such as the Draw panel) have a small triangle near the title,
which indicates that there are more buttons available. If you click on it you
will see the following:

EAs AR
RAE O

Draw
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® At the lower left-hand corner of the panel you will see a small pushpin. If
you click on it, this will be the default view. To return to the previous view,

simply click the pushpin again.

&L
| D | €311
FEIR

Draw

= Some panel buttons may have a small triangle just to the right, which means
there are additional options, as shown here:

O 2xis, End
Q Elliptical Arc

= Ifyou hold your cursor over any button for one second, a small help screen
appears:

7l
o=

Line G)'EE

Line

Creates straight line segments

[ LINE

Press F1 for more help
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However, if you hold your cursor over the button for three seconds, you will
see an extended help screen:

e
o=
UH“G)'EE

Line
Creates straight line seoments

‘With LINE, you can create a series of contiguous line segments, Each
s=gment is a line object that can be edited separately.

xl—i
/N

e LINE

Press F1 for more help

Panels can be docked or floating. By default, all panels are docked. To make
a panel a floating panel, simply click on the name of the panel, hold it, and
drag it to its new location.

If all panels remain docked, you will not see any panel outside the tab it
belongs to. But if you make any panel a floating panel, then you will be able
to see it in all other tabs.

While the panel is floating, you will see two small buttons on the right-hand
side. The following image shows the function of each one:
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®  All panels have two orientations: a vertical orientation and a horizontal

orientation. The following illustration shows the tabs and panels that appear
for both orientations.

izl

@ ||

Line ®1§E
/f-,: 1017
8= = B[ |
Line Q’)v]§£ @%@ |
Draw % Draw

2Ol -
/ @- o BB |81
Line @ 5 &%@ a |

The number of tabs and panels are predefined by default.

You can turn off/on any tab/panel by right-clicking on any tab/panel and then
selecting the desired tab/panel to be turned on or off.

! Tabs » i
E v Modify

v Layers

« Annotation

« Block

v Properties

« Utilities

v (Clipboard

Ribbons have three different shapes. You can alter the shapes by clicking
the small arrow at the right:

Insert Annotate  Parametric  View  Manage  Cutput

S o A BORR- @S5 588 25

¥ ~I|
: o @ - ET: il ol A !Unsa\fed Layer State
C enH|  £®3a-9samo =
| Draw » | Modify i Layers - :

Insert Annotate  Parameinc View  Manage

| Draw | Modify | Layers | Annotation | Block | Properties « | Utilities | Clipboard |
el . . | : | : |

GRS Insert Annotate  Parametric  View  Manage — Ouiput [~ ]



Chapter 1 Introduction to AutoCAD 2010

InfoCenter

® At the top-right part of the screen, you will see the InfoCenter:

l Type a keyword or phrase

®  The InfoCenter gives you the opportunity to type in keywords that will
enable AutoCAD to search both online and offline resources and provide
you with a list of related help topics. See the following example:

arc ?
alnCl x

-~

=

AuinCAD Hedp

User's Guide == |
@ Change Existing Objects |

(%) Construct Meshes from Other Objacts
(Concept)

(#) Balance Mesh Density for Smooth Geometry |
{Concept)

@ Ta alter the display resolution of arcs and
circles (Procedure)

(7) Draw Geometric Objects
Command Reference =0 |
(F) REVCLOUD {Quick Reference)
(%) BCPARAMETER (Quick Reference)
(%) MEASUREGECM (Quick Reference)
(3) DIMCONSTRAINT {Quick Referance) |
(%) Symbols and Amrows Tab (Quick Reference)
Customization Guide ==
(A Cndas 00C and NON: Rulne-Snecifisd Arcs

" You may still use the conventional Help search by clicking the arrow at the
right-hand side of the InfoCenter:

PES s [l

Help
New Featurss Workshop

Additional Resources 4

Send Feedback

Customer Involvement Program...
About

Command Window

= Ifyou used AutoCAD 25 years ago, the only way to input commands was to use
the Command Window. You had to memorize all of the AutoCAD commands
and type them in. There were no menus, toolbars, panels, or ribbons. Although
you can still type in the commands, we don’t recommend that method.
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Graphical Area

®  The Graphical Area is where you do your actual drawing. You use the
crosshairs to specify points in the XY plane.

®  You can monitor the coordinates of the crosshairs using the left side of the
Status Bar.

Status Bar

®  The Status Bar in AutoCAD contains many functions that will help you
draft more precisely. We will discuss most of the buttons on the Status Bar
throughout this book.

®m  There are two views for the Status Bar:

e By default (Icons)
[aEke ol

e Buttons

| sM4P | GRID | ORTHO | POLAR | D5MAP|OTRACK | DUCS |DYM LwT 0P|

To switch views, right-click the Status Bar to alternate between buttons
and icons.

v Enabled
Use Icans

Display crosshair labels
Display 3

If you select Use Icons, the view will change accordingly.

1.4 POINTS IN AUTOCAD®

Points are defined (and saved) in AutoCAD using the Cartesian coordinate
system.

The coordinates will look something like 3.25,5.45, which is the format of X,Y.
So the first and most traditional way of specifying points in AutoCAD is
to type the coordinates whenever you are asked to do so, by typing XY
(pronounced X comma Y). See the following illustration:
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1.5 AUTOCAD® DEFAULT SETTINGS

Sign convention: positive is up and right.
" Angle convention: positive is counterclockwise (CCW) starting from the east
(i.e., 0 angle). See the following illustration:

90°

180° 0°

1.6 THINGS YOU SHOULD KNOW ABOUT AUTOCAD®

®  The mouse is the primary input device:
* The left mouse button is always used to select and/or click.
e The right mouse button, when clicked, offers a drop-down menu.
®  The mouse wheel has zooming functions:
* Zoom in on your drawing by moving the wheel forward.
* Zoom out of your drawing by moving the wheel backward.
* Pan (i.e., move through the drawing) by pressing the wheel and holding
it and then moving the mouse.
e Zoom to the edges of your drawing by double-clicking the wheel.
= Ifyou type an AutoCAD command or any input in the Command Window,
you have to press the [Enter] key to execute it.
[Enter] = [Spacebar] in AutoCAD.
To repeat the last AutoCAD command, press [Enter] or [Spacebar].
To cancel any AutoCAD command, press [Esc].

1.7 DRAWING LIMITS

AutoCAD offers users an infinite drawing sheet on all sides.

When you start a new AutoCAD drawing, your viewpoint will be at 0,0,1.
You are looking at the X,Y plane, using a camera’s lens; hence you will see part
of your infinite drawing sheet. This part is called the limits. See the following:
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oo -

In this example, you can see that the limits of the drawing are from 0,0
(lower left-hand corner) to 12,9 (upper right-hand corner). This is your
working area.

We will learn how to change limits in upcoming chapters.

1.8 UNITS AND SPACES

One of the vague facts about AutoCAD is that it does not deal with a certain

length unit while drafting. Take note of the following points:

e AutoCAD deals with AutoCAD units.

* An AutoCAD unit can be anything you want. It can be a meter, centimeter,
millimeter, inch, or foot.

e All of these options are correct as long as you remember your chosen
option and stay consistent in both X and Y.

Also, there are two spaces in AutoCAD, Model Space and Paper Space

(Layout). You can switch between the two spaces using the Status Bar.

T I

Paper Space (Layout) button
Model Space button
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By default, when you start a new drawing file, you are in Model Space.

In Model Space you can create and modify your drawing.

Once you are ready to make a hardcopy of your drawing file, switch to the
Paper Space (Layouts) so you can prepare your page setup.

This is the moment you need to ask, “What is my unit assumption?” so that
you can properly scale your drawing.

We will discuss printing in a later chapter.

1.9 VIEWING COMMANDS

We already discussed using the mouse wheel for zooming in, zooming out,
and panning.

You can also zoom in, zoom out, and pan using the zooming and panning
commands.

If using Ribbons, make sure you are in the View tab, and, using the
Navigate panel, select the first button on the left, or the small arrow, to see
a list of zooming commands:

E’f Pan

b Constrained Orbit -

@W’lnduw »
@ Extents

@ Window
CQ Pravious
q Realtime
All

¢ Dynamic

Navigate

Scale

. Center

DPPPRP
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Zoom Extents is used to zoom to all objects.

Zoom Window is used to specify a rectangle. By specifying two opposite
corners, whatever is inside the rectangle will look larger.

Zoom Previous is used to restore the previous view, up to the last ten
Vviews.

Zoom Realtime is done by clicking the left button on the mouse
and holding it. If you move forward, you are zooming in; if you move
backward, you are zooming out.

Zoom Dynamic is used with the Zoom Window first. You will see the
whole drawing and your current place (shown as a dotted green line), go
to the new location, and press [Enter].

Zoom Scale is used to input a scale factor. If you type in a number less
than 1, you will see the drawing smaller. If the scale factor you type in is
greater than 1, you will see the drawing larger. If you put the letter x after
the number (e.g., 2x) the scale will be relative to the current view.
Zoom Center is used to specify a new center point for the zooming,
along with a new height.

Zoom Object is used to zoom to certain selected objects. AutoCAD will
ask you to select objects and the selected objects will fill the screen.
Zoom In is not really a zoom option, but rather a programmed option
equal to the Zoom Scale with a scale factor of 2x.

Zoom Out is just like Zoom In, but with a zoom factor of 0.5x.

Also on the Status Bar, you can use the following two buttons:

ISIAIEEI]

Zoom
Pan

1.10 CREATING A NEW FILE

To create a new file based on a premade template, click on the New button
on the Quick Access Toolbar:

2

'l“J'DI'Id =S STEL T H
trrFitaltallt L R

Press F1 for more help
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®  The following dialog box will appear:

[ Y Select template |z|
Look in: | [ Template ~g| & @ ¥ B Vews v Toos v
= Freview
Mame = Siz |
. CIPTWTemplates
Histary ) 5hestsets
. 69k
ﬁ |eam)acadD 216k =
acad -Mamed Plot Skyles 63K
My Doc e acad -Named Plat Styles3D 215k
acadiso 63 k_
|oan) acadisazn 216k
oo acadIS0 -Mamed Plat Styles 6k
@acadlso -Mamed Plot Styles3D 215k
@Initial Setup-Architectural-Imp. .. 65k
Initial Setup-Architectural-Metric 65K
Initial Setup-Civil-Imperial 65k
Initia! Setup-C.iviI-Met.ric . 65 kiﬁ'l
& T ) ]
File: name: |‘3°‘3‘:| ."_';.| B
Files of type: | Dirawing Template [* dwt) lf'|

This dialogue box will allow you to select the desired template.

AutoCAD template files have the extension *.dwt.

AutoCAD 2010 has lots of premade templates you can use, or you can create
your own template.

For now, we will use acad.dwt for some of our exercises.

Click Open to start a new file.

1.11_OPENING AN EXISTING FILE

" To open an existing file for further editing, click the Open button from the
Quick Access Toolbar.
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®  The following dialog box will appear:

3 Select File X
Look in: | [ Sample 0%| & @ ¥ B Vews v Toos w
- Freview
Mame = Siz | )
3D House 1,963 K [ :
E Architectural - Annotation Sca... 185k F IW' :
Blocks and Tables - Imperial 222k I T H..' i
E Blocks and Tables - Metric 253k e i R
colorwh 1,746 kim
db_samp 250k
FS Lineweights sa k|
Plot Screening and Fill Patterns a4 k
Tablet 479K =
E TrueType 69k
Visualization - Aerial 462k
ondominium wi. .. 1,034 k!
Visualization - Conference Room 679k
Visualization - Sun and Sky De. .. 327 k;l
L] S l ]
[ Select Initial Yigw
Elerame: |Visualizati0n - Condominium with Skylight ,v| B
Files of type: | Drawing [*dwg) ¥

Specify the hard drive, and the folder your file resides in.
AutoCAD drawing files have the extension *.dwg.
If you want to open a single file, select the file and click open (you can also
double-click on the file’s name).
= If you want to open more than one file, select the first file name, then hold
the [Ctrl] key on the keyboard, and click the other file names.
You can open as many files as you wish.
When you are done, click Open.

Quick View

= Ifyou open more than one file, you can use two functions in the Status Bar:
Quick View Drawings and Quick View Layouts.

Quick View Drawings
Quick View Layout
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If these two buttons are switched on, you will see the following:

‘f%ﬁ} ]

Architactural - Ann... Blocks and Tables ... Blocks and Tables -...

HOE x

You will see all of the open files.

In order to jump from one file to another, click the window of the desired file.
When you hover over any of the files, you will see the layouts of the file, and
the picture will change to:

Also, you will see a small toolbar at the bottom of the screen that will enable

you to:
¢ Close the Quick View
e Open afile

e Start a new file

* Pin Quick View Drawings

If you right-click the Quick View button of any file, the following menu will
appear:

Windows »
Copy File as a Link

Close All
Close Other Files
Save all

Close Blocks and Tables - Imperial
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¢ You can close all files

* Close other files except the current file
e Save all files

¢ (Close the current file

Organizing Files

®  Make sure you are in the View tab on the Ribbon. There are several ways
to organize the files by using the Windows panel.

Tile Horizontally

ﬁTile Vertically

/
D B Tile HorfzopAlly =% Drawing Status Bar
.
8 Window Locking ~

Tile Verticalk
sch [T} Vo Vertcally Status
Windows ~ % Cascade Bar - E Text Window

/ \ Windows
Switch Drawings J

®  The Switch Drawings button will show you a list of the opened files. The
current file will be listed with a checkmark (¥). If you want another file,
select the name of the desired file.
worw B The rest of file commands, such as Save, Save As, and Exit, are identical to
those in other Windows applications.

Cascade Files

INTRODUCING AUTOCAD® 2010

@ Exercise 1
1. Start AutoCAD 2010.

2. From the Quick Access Toolbar, click the Open button.

3. Goto the Samples folder under the AutoCAD 2010 folder. Open the following
three files:

a. Blocks and Tables—Metric.dwg
b. dbsamp.dwg
c. Architectural and Annotation Scaling—Multileader.dwg

4. Using Quick View Drawings, jump from one file to another. Using
Quick View Layouts, take a look at the layouts in each file.

5. Using one of the open files, use the mouse wheel—like any of the other
methods discussed in this chapter—and zoom in, zoom out, and pan.

6. Using the right-click menu on the Quick View Drawings, close all files
without saving.
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CHAPTER REVIEW

1.

You can close all open files using one command:
a. True

b. False

CAD stands for

In AutoCAD there are two available spaces: Model Space and Paper
Space. Which of the following statements is true?

a. You draw on Model Space and print from Paper Space.
b. You draw in Paper Space and print from Model Space.
c. There is only one space in AutoCAD.

d. Model Space is only for 3D design.

Positive angles start from the north.

a. True

b. False

AutoCAD is one of the few software applications that allows users to:
a. Connect to the Internet.

b. Type commands using the keyboard.

c. Accept Cartesian coordinates.

d. Create positive angles that are CCW.

is a tool in AutoCAD that allows users to see all open
files in small windows.

CHAPTER REVIEW ANSWERS

1
2
3.
4.
5
6

a
Computer Aided Design/Drafting
a
b
b

Quick View Drawings
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In This Chapter

Introduction

The Line Command

Drafting Using Dynamic Input

Precision Method 1: Snap and Grid
Precision Method 2: Direct Distance Entry and Ortho
The Arc Command

The Circle Command

Precision Method 3: Object Snap (OSNAP)
Object Snap Tracking (OTRACK)

The Pline Command

Polar Tracking

The Erase Command

Oops, Undo, and Redo Commands
Redraw and Regen Commands

(CRC R R ECEC R EACECRCECRC R o

2.1 INTRODUCTION

®  The two most important things in drafting are:
e Precision
* Speed

" You always want to finish your drawing as fast as possible, yet you do not
want to undermine your drawing’s precision.

®  Ttis best to learn precision before speed because it is easier to learn to speed
up the creation process than it is to improve accuracy.

= In this chapter we will tackle many commands, but learning to draft with
precision is most important.
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2.2 THE LINE COMMAND

i 2

The Line command is used to draw segments of straight lines.

There are many methods available to draw precise shapes using the Line
command (which we will learn later). For now, we will type coordinates in
the Command Window.

On the Ribbon, make sure you are in the Home tab. Using the Draw panel,
click the Line button.

ralhdif%e]
£ oo

Liirw @v

Draw

Lime
Creates straight line segments

[t LINE

Press F1 for more help

The following prompts will appear:

Specify first point: (type in the coordinate of
the first point)

Specify next point or [Undo]: (type in the
coordinate of the second point)

Specify next point or [Undo]: (type in the
coordinate of the third point)

Specify next point or [Close/Undo]: (type in the
coordinate of the fourth point)

You can use the Undo option at any time to undo the last specified point,
hence the last specified segment.

After you draw two segments, the Close option will be available to connect
the last point to the first point and to end the command.

Other ways of ending the command include pressing [Enter] or
[Spacebar].

You can also press [Esc] to end the Line command.

If you are using the Line command and you right-click, you will get the
following menu (which is identical to the command prompt):
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Enter
Cancel

Recent Input »

Close
Undo

Snap Owerrides L

O pan
Q Zoom

@ Skeeringwheels

QuickCalc

2.3 DRAFTING USING DYNAMIC INPUT

By default, the Dynamic Input is turned on, so anything you type in the
Command Window will appear on the screen beside the AutoCAD®
Cursor.

Make sure the Dynamic Input button is turned on:

EEEE

Dl<flw]+8]

| Dynamic Input |

For example, if you type the word “line,” here is how it will look on the

screen:
lire:

When you press [Enter], the following will appear:

| Specify first point: | 16,3144

Type the X coordinates, then press the [Tab] key and you will see the

following;
|5pecify first poink: || 3 E'l| =.5135]

[5.2508]
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= Type the Y coordinates, then press [Enter] and Dynamic Input will show
the length and the angle of the line to be drawn (the angle is measured from
the east and incremented by 1 degree).

‘ | Specify next point or &)

367

.

®  Specify the length, press the [Tab] key, then type the angle and press
[Enter]:

>

‘ | Specify next point or E||

DRAWING LINES: FIRST METHOD

1HE

@ Exercise 2
1. Start AutoCAD 2010.

2. Open the file Exercise_02.dwg.
3. Make sure that Polar Input is off and Dynamic Input is on.
4. Draw the following lines using the Line command and Dynamic Input:

32 - 5.0 "-‘

5. Save the file and close it.
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]

Start the Line command and then type the coordinates of the first point.
While Dynamic Input is on, specify the length of the line, press [Tab], and
then specify the angle. Do the same for the other line segments.

2.4 PRECISION METHOD 1: SNAP AND GRID

As you can see, the only method we used to precisely specify points in the
X,Y plane was to type the coordinates using Dynamic Input.

We do this because we cannot depend on the mouse to specify precise
points.

In order to use the mouse precisely, we have to use tools to control its
movement.

Snap is the only tool in AutoCAD that can help us control the movement of
the mouse.

Using the Status Bar, click on the Snap Mode button.

aER]el<]=[+]a]

Now, move to the Graphical Area and watch the mouse jump to exact
points.

The Grid will show a grid of points on the screen similar to grid paper, which
is used in drawing diagrams (these points are not real points).

A Grid on its own is not accurate, but it is a helpful tool to use with Snap.
On the Status Bar, click on the Grid button.

LaElb o Olefl (= [+]a]

Grid Display

You can now see the points displayed on the screen.

If you think the default values for either Snap or Grid do not satisfy your
needs, simply right-click one of the two buttons and the following shortcut
menu will appear:

w Enabled
v Use Icons

Settings. ..

Displaw b
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X Drafting Settings

Select Settings and the following dialog box will appear:

Snap and Giid | Polar Tracki

Object Snap | Dynamic Input |

Snap On [F9)
Snap spacing

[n.5000

E_D.SDDD

Equal and ' zpacing

Shap ¥ spacing:

Snap Y spacing:

Folar zpacing

Snap type

&) Grid shap
(&) Rectangular snap

O lzometric shap

O PolarSnap

Grid On [F7)
Grid zpacing
Grid ¥ zpacing:
Grid ' zpacing:

Major line eveny: | 5

Grid behavior
Adaptive grid
[C] Al subdivision below grid
spacing
[ Dizplay grid beyond Limits
[ Follow Dynamic UCS

[

OF. ” Cancel H Help ]

By default, Snap X spacing and Snap Y spacing are equal; Grid X spacing

and Grid Y spacing are also equal. If you want this to continue, make sure
that the checkbox Equal X and Y spacing is always checked.

By default, if you are working with 2D you will only see Grid dots. If you

work with 3D, you will see Grid lines; therefore, you must set the Major

line spacing.

Also, all of the settings of Grid behavior are meant for 3D drawings.
Make sure that Snap type is Grid snap (we will discuss Polar Snap
shortly). If you are creating a 2D drawing, then select the Rectangular snap
option. If you are creating a 3D drawing, select Isometric snap.

n

i
e F9 = Snap on/off

F7 = Grid on/off

SNAP AND GRID

If you want Grid to follow Snap, set the two grid values to zero.
You can use function keys to turn on both Snap and Grid:

Exercise 3
1. Start AutoCAD 2010.

AME o
Owo

2. Open the file Exercise_03.dwg.
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3. Using Snap and Grid, draw the following lines without typing any
coordinates on the keyboard. Start from the lower left-hand corner with
2.75,2.25 (do not draw the dimensions):

»‘ 0.75 |

4. Save the file and close it.
®  Change the Snap X spacing to 0.25 first and set the grid values to 0. Switch

both Snap and Grid on and draw the lines as required.

2.5 PRECISION METHOD 2: DIRECT DISTANCE
ENTRY AND ORTHO

" Because we know that lines in AutoCAD are vectors, we need to specify a
length and an angle to successfully draw them.

®  Ortho is a tool that will force the cursor to always give us orthogonal angles
(i.e., 0, 90, 180, and 270).

= Direct Distance Entry is a very handy tool in drafting; if the mouse
is already directed toward an angle, just type in the distance and press
[Enter].

®  Combining the two tools will allow us to draw lines with precise lengths and
angles.

= Follow these steps:
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On the Status Bar, click the Ortho Mode button.

e lu 2]l = [+]a]

Ortho Mode |

Start the Line command.

Specify the first point.

Move the mouse to the right, up, left, and down. Notice how it only gives
you orthogonal angles.

Use the desired angle, type in the distance, and press [Enter].
Continue with other segments using the same method.

o=y B You can also use Direct Distance Entry with Dynamic Input.

DIRECT DISTANCE ENTRY AND ORTHO

@ Exercise 4
1. Start AutoCAD 2010.
2. Open file Exercise_04.dwg.
3. Using Ortho and Direct Distance Entry, draw the shape that follows
starting from the lower left-hand corner with 3,2 (without dimensions):

»‘ 0.75 |

4. Save the file and close it.
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2.6 THE ARC COMMAND

The Are command is used to draw circular arcs (the arc part of a circle).
Take a look at the following illustration:

Direction — Start

(Tangent)

—Lengthul
Chord

Included

End Angle

Radins K‘““xh

Center

The information that AutoCAD recognizes about an arc includes:
® Start point
* Second point (not necessarily the midpoint)

e Endpoint
¢ Center point
e Radius

e Length of chord

e Included angle (angle between Start, Center, End)

* Direction (the tangent passes through the start point)

AutoCAD only needs three pieces of information to draw an arc, but not
just any three.

AutoCAD will start asking you to make your first input, choosing either the
start point or the center point, and based on that choice it will ask you to
specify the second piece of information, and so on.
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®  Make sure you are in the Home tab on the Ribbon, and, using the Draw
panel, click the Arc button (the small arrow at the right). You will see the
following:

-2 «fs BO
fu 3-Point
/ﬂ Start, Canter, End
{ .

F Start, Canter, Angle
¥ o

ﬁ Start, Canter, Length
+ o

///J Start, End, Angle

!

L/-“ Start, End, Direction
4

/I Start, End, Radius

!
r/a Center, Start, End
@

7 Center, Start, Angle

ﬂj Continue

®  Before you start, specify the desired method from the menu and AutoCAD
will take it from there.
o B Always think counterclockwise (CCW) when specifying points.

DRAWING ARCS

HE

@ Exercise 5
1. Start AutoCAD 2010.
2. Open the file Exericise_05.dwg. You will see the following shape:
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9.

an

R

6

Turn on Snap and Grid.

Draw the first arc between point (1) and (2) using Start, End, Angle, where
point (1) is the start point and the angle = —90.

Draw the second arc between point (3) and (4) using Start, End, Direction,
where point (3) is the start point and the direction = 270.

Draw the third arc between point (5) and (6) using Start, Center, End,
where point (6) is the start point and the point at the lower left is the center
point (you can specify it using Snap and Grid).

Draw the fourth arc between point (7) and (8) using Start, Center, Length,
where point (8) is the start point, the point at the lower right is the center
point, and the length of the chord is the distance between (8) and (7).

The shape should look like this:

Save the file and close it.
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2.7 THE CIRCLE COMMAND

The Circle command is used to draw a circle.

There are six different methods available to draw a circle in AutoCAD.

To use the first two methods you have to know the center of the circle. They
are:

Center / Radius Center / Diametes

" To use the third method, select three points opposite each other (see the
following illustration) on the perimeter of the circle.

" To use the fourth method, specify two points opposite each other on the
perimeter of the circle. The distance between them is equal to the diameter.

x'/ Ia\,ll l;f'/. \\_
li'\ ! /'i %E 5’5

2 Paints 3 Points

" To use the fifth method, you should have two objects already drawn—we
can consider them as tangents—then specify a radius.

®  To use the sixth method, you should specify three tangents by selecting
three objects.

# =) A T [\

s :
r'/ \\ - ./"')\\\__
|_ . ¢ P

\ 1% \

\\- / / "
~— e

Tangent/Tangent/Tangent Tangent/Tangent/Radius

= Make sure you are in the Home tab on the Ribbon, and, using the Draw
panel, click the Circle button (the small arrow at the right). You will see
the following:
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Line
@ Center, Radius

@ Tan, Tan, Radius
D Tan, Tan, Tan

®  Before you start, specify the desired method from the menu and AutoCAD
will take it from there.
DRAWING A CIRCLE

‘@ Exercise 6
1. Start AutoCAD 2010.

2. Open the file Exericise_06.dwg.
3. Make sure that Snap and Grid are on.
4. Draw the five circles, which should look like the following:

R0.25— R025
,
.,
N
\A)
Y
YN ’ T~
Y e
Vi
“
_ f")\‘x Pl I M
<=
\\\ I “& /’,/ \x\"‘x
~— lan/lanflar
s
D05 / \D 05

5. Save the file and close it.
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2.8 PRECISION METHOD 3: OBJECT SNAP (OSNAP)

AutoCAD keeps a full record of each object in each drawing.
Object Snap (OSNAP) is a tool that helps you utilize these records when
you need to specify points on objects already precisely drawn without
knowing the points.

= For example,
* Assume we have the following shape:

=R

/’” N
L)

* We have no information about any object in this shape.

* We were asked to draw a precise line from the midpoint of the right line
to the tangent to the top of the circle.

e The command to draw is Line. AutoCAD asked us to specity the first
point and we typed mid and pressed [Enter] (or [Spacebar]), then

went directly to the upper line and a yellow triangle appeared. We
clicked:

Midpaint
‘ Specify first point: of

RN || 7.5352

*  AutoCAD then asked us to specify the next point. We typed tan and pressed
[Enter] (or [Spacebar]), then went directly to the top of the circle and a
yellow circle appeared. We clicked it and then pressed [Enter] to end the
command:
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Tangent
Specify next point or ko

e Mission accomplished.

()~

\

= Some of the OSNAPs are used to catch the following:
e The endpoint of an object
* The midpoint of an object
¢ The intersection of two objects
e The center of an arc or a circle
* The quadrant of an arc or a circle
* The tangent of an arc or a circle
¢ The perpendicular point on an object
* A point on an object nearest to your click point
Torwp B We will discuss more OSNAPs as we learn additional commands.
There are three ways to use the OSNAPs whenever you are asked to specify
a point, these include: Typing, [Shift] + right-click, Running OSNAP.

Typing

= Type the first three letters of the desired OSNAP such as, end, mid, cen,
qua, int, per, tan, and nea. This is a very old method, but often used among
seasoned users of AutoCAD.
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[Shift] + Right-click

®  Hold the [Shift] key and right-click. The following menu will appear. Select

the desired OSNAP.

Running OSNAP

=—o Temporary track paint
™ From
Mid Between 2 Paoints

Paint Filters

f " Endpoink
o

Midpaint

£

- ;
2. Inkersection

PN

\ Apparent Inkerseck

—- Exkension
O Center
'f: Cuadrant
{:1 Tangent

_L Perpendicular
7 Paralel
' Mode
5 Insert
/"i; Mearest

I_rﬁf. Mone

nn Qsnap Settings. ..

This method is the most practical method of those we have mentioned.
You will select an OSNAP and it will run all the time. The next time you are
asked to specify an endpoint, for example, simply go to the desired point and
it will be acquired immediately.
" There are two ways to activate running OSNAP:
* On the Status Bar, right-click the OSNAP button and the following
menu will appear:
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' Endpaint
Midpoint
Center

° Node

{.3' Quadrant
Inkersection
IEI Extension
£ Insertion
_L_ Perpendicular
O Tangent
/'“S Meareskt

\0\ Apparent Intersection

£ Paraliel

v Enabled
v Lse Icons

Sektings...
Display ]

e

e In this example, Endpoint, Midpoint, Center, Intersection, and

*  You can also select Settings and the following dialog box will appear:

Extension, are all running (each icon has a frame around it).

[ Drafting Settings

[ Snap and Grid [ Polar Tracking|

| Dynamic Input | Quick Properties|

Object Snap On [F3] Object Snap Tracking On [F11)
Object Snap modes

O Endpaint 0 [ Insertion
FAY Midpoint b [ Perpendicular
] Center T[] Tangent

® [MNode % [Mearest

& ] Quadrant B[] Apparent intersection

# Interzection 4[] Parallel

- Extenzion

fi To track from an Dznap point, pause over the paint while in a
g command. A tracking vector appears when pou move the cursor,
To stop tracking, pause over the point again.

L OF. ” Cancel H Help

Switch on the desired OSNAP and click OK.
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2.9 OBJECT SNAP TRACKING (OTRACK)

If you have a rectangle, and you want to draw a circle where its center will
coincide with the exact center of the rectangle, Object Snap Tracking
(OTRACK) will help you do this without drawing any new objects to
facilitate specifying the exact points.

OTRACK uses OSNAPs of existing objects to steal the coordinates of the
new point.

On the Status Bar, click the OTRACK button.

[aEL |0« ll]s]+]a i

F\E_rbjc-d Snap Tracking |

Make sure that OSNAP is also on, as OTRACK alone would not do
anything.

Example of Two-points OTRACK

Let’s look at an example where we will use two points to specify one point.
* Assume we have the following rectangle:

e Make sure that OSNAP and OTRACK are both turned on. Make sure
that Midpoint in OSNAP is also turned on.

e Start the Circle command, which will ask you to specify the center
point.

* Go to the upper (or lower) horizontal line and move to the midpoint
and hover for a couple of seconds, then move up or down. You will see
an infinite line extending in both directions (do not click), just like the
following:
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+

| Midpoint: 0.98858 < 270°
: Specify center point For circle or [

* Go to the right (or left) vertical line and move to the midpoint and hover
for couple of seconds, then move right or left. You will see an infinite line
extending in both directions, just like the following:

T Midpoinks 09790 < 180%
Specify center paint for circle ar &l

e Now, move your cursor to where you think the two infinite lines should
intersect:

i Midpaint: = 270°, Midpoint: < 180°
1| Specify center point For circle or
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* Once you see the two infinite lines, click. You have specified the center
point of the circle. You can now type in the radius (diameter) of the
circle:

Example of One-point OTRACK

" Let’s look at another example. This time we will use one point to specify

one point:

e Continue with the same rectangle used in the last example.

* Start the Circle command, which will ask you to specify the center point.

e Make sure both OSNAP and OTRACK are turned on, and also turn on
Center in OSNAP.

* Go to the center point of the existing circle, and hover for couple of
seconds, then move to the right. An infinite line will appear:

Centert 1,1002 < 0°
Specify center paint for circle or 2]

o || 75352

* Type 2 (or any distance) and press [Enter]:

N

.........
Centert 1.2535 = 0° 2| 7.5352

Specify center paint for circle ar  El
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e The center of the new circle will be specified, then type in the radius.
You will see the following:

Jorwe B If you hover over a point for couple of seconds to produce the infinite line
and then discover that it is not the desired point, simply go to the same point
again, and hover over it for a couple of seconds to disable it.

DRAWING USING OSNAP AND OTRACK

@" Exercise 7
1. Start AutoCAD 2010.

2. Open the file Exercise_07.dwg.

3 2
]
4 1
5 £
& 7

3. Make sure that Snap and Grid are both turned off.

Using OSNAP, switch on Endpoint.

5. Draw the first arc between points (1) and (2) using Start, End, Angle, where
point (1) is the start point and the angle = —90.

6. Draw the second arc between points (3) and (4) using Start, End, Direction,
where point (3) is the start point and the direction = 270.

=~



40

Chapter 2 Drafting Using AutoCAD 2010

Draw the third arc between points (5) and (6) using Start, Center, End,
where point (6) is the start point. To specify the center point, use OTRACK
between points (5) and (6).

Draw the fourth arc between points (7) and (8) using Start, Center,
Length, where point (8) is the start point. To specify the center point, use
OTRACK between points (7) and (8), where the length of the chord is the
distance between (8) and (7).

The shape should look like the following:

10. Using OSNAP, turn Intersection on. Use Intersection to specify the
center points for the five small circles. (By default, AutoCAD will activate
Tangent when you use the Tan, Tan, Tan method.)

LV \
= | N AN
'\-\’.// i
)‘(dh\\\\_ _////“ e

11. Save the file and close it.

} \ ~.
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DRAWING USING OSNAP AND OTRACK

@ Exercise 8
Start AutoCAD 2010.

Open the file Exercise_08.dwg.

Turn OSNAP on and set the following: Endpoint, Midpoint, and Center.
Turn on OTRACK.

Draw the four circles and specify the center using OSNAP and OTRACK.

Uk o=

R050 —/ N RO2E

6. Save the file and close it.

2,10 THE PLINE COMMAND

= Pline means “polyline” and poly means many—so, if you exchange many with
poly, the new name would be “many lines.”
®  To begin, let’s compare the Line command and the Pline command.

Line Pline
Each segment is an object One object with vertices
Lines only Lines and arcs
No width Variable width for start and finish

[ o |
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As you can see from the comparison, there are mainly three differences
between the two commands.

Make sure you are in the Home tab on the Ribbon, and, using the Draw
panel, click the Polyline button:

Creates a 2D polyline

[ PLINE

Press F1 for more help

The following prompt will appear:

Specify start point:
Current line-width is 0.9000
Specify next point or [Arc/Halfwidth/Length/Undo/Width]:

Arc

After you specify the first point, the Pline command will give you the current
polyline width (in our example it is 0.90), then it will ask you to specify the next
point. You can use all of the methods we learned in the Line command.

If you do not want to specify the second point, you can choose from the
following: Arc, Halfwidth, Length, and Width.

By default, the Pline command will draw lines.
You can change the mode to draw arcs by selecting the Arc option. The
following prompt will appear:

Specify endpoint of arc or
[Angle/Center/Close/Direction/Halfwidth/Line/Radius/Second pt/
Undo/Width]:

We learned in the Arc command that AutoCAD needs three pieces of
information to draw an arc.

AutoCAD already knows the start point of the arc, which is the start point
of the polyline or the endpoint of the last line segment.

AutoCAD will assume that the direction of the arc will be the same
angle as the last line segment. Users have the right to accept or reject this
assumption.

If you accept this assumption, then AutoCAD will ask you to specify the
endpoint of the arc.

If you reject this assumption, then you will need to specify the second piece
of information from the following:
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* Angle of arc, then center or radius
* Center, then angle or length

e Direction, then end

* Radius, then end or angle

¢ Second, then end

Halfwidth

®  The first method is to specify the width of the polyline.
®  Specify the halfwidth of the polyline from the center to one of its edges,
something like the following:

Halfwidtr
!

_________ 3

®  When you select this option, AutoCAD will give you the following prompt:

Specify starting half-width <1.0000>:
Specify ending half-width <1.0000>:

®  In this example, the halfwidth was 1.0 for both the start point and endpoint.

Length

®  In the Pline command, if you draw an arc, then switch to the Line command
to draw a line segment, and if you want the line to be tangent to the arc,
then select this option.

®  This option will assume the angle to be the same of the last segment, hence,
you will only be asked for the length. The following prompt will appear:

Specify length of line:

Width

®  Width is the same as halfwidth, but instead, you have to input the full width.
See the following illustration:
— Width
i
1

orw 8 The Undo and Close options are the same options as in the Line
command.
®  If you choose to close in the Are option, it will close the shape by an arc.
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DRAWING POLYLINES

HE

o
9‘@"’

Exercise 9
1. Start AutoCAD 2010.

2. Open the file Exercise_09.dwg.

3. Using Ortho and Direct Distance Entry, draw the following shape
(without dimensions) using the Pline command with width = 0.1.

L1020 1.0

40

4. Save the file and close it.

®  Take note of the following tips:
e In order to draw the large arc, use angle = 180.
* Before you draw the last arc, change the mode to Arc and select
Close.

2.11 POLAR TRACKING

®  We learned that we can force the cursor to give us four orthogonal angles
(0, 90, 180, 270) using ORTHO.

= If we want other angles, such as 30 and its multiples or 60 and its multiples,
ORTHO would not help us. For this reason, AutoCAD provides another
powerful tool called Polar Tracking.

= Polar Tracking allows you to have rays starting from your current point
pointing toward angles such as 30, 60, 90, 120, and so on. You can use Direct
Distance Entry just as we did with ORTHO.

= On the Status Bar, click the Polar Tracking button.

[ e[ Olefle [+ [+]a]

| Polar Tracking |
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= In order to select the desired angle, right click on the button and you will
see the following menu:

| w Enabled
| v Use Icons

Settings...
Display 3

®  Select the desired angle and you will get it, along with its multiples.
= Ifyou want more control, right-click on the button and select Settings. The
following dialog box will appear:

3 Drafting Settings

Palar Tracking On [F10)
Folar Angle Settings Object Snap Tracking Settings
Increment angle: (&) Track orthogonally only
|_45 b (O Track uzing all polar angle settings
[ Additional angles
Mew
e Palar Angle measurement
) Shzolute
() Relative to last segment
|

Increment Angle

= Under Polar Angle Settings, select the Increment angle (a list in a
drop-down menu where you will find predefined angles). Select the desired
angle.
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oy

If the desired angle is not on the list, simply type your own angle.
Based on this example, users will have rays in angles 0, 30, 60, 90, 120, etc.

Additional Angles

Sometimes, in the design process, you will need some odd angles that the
Increment angle option cannot give you, such as 95 or 115.

The Additional angles option will help you set these odd angles.

Using the same dialog box, check the Additional angles box.

Click the New button and type in the angle.

To delete an existing additional angle, select it and click the Delete
button.

You will have something similar to the following:

Polar &ngle Seftings
|ncrement angle;

N |

Additional angles
T

Mew

AutoCAD will not give the multiples of the additional angles.

Polar Snap

We previously discussed the SNAP command, which helped us to specity
exact points on the X,Y plane using the mouse.

The SNAP command can only help us along the X-axis (+ and —), and along
the Y-axis (+ and —).

If you want to snap to a point along a ray produced by Polar Snap, you have
to change the type of the SNAP from Grid Snap to Polar Snap.

On the Status Bar, switch on SNAP. Right-click on the SNAP button and
select Settings. Under Snap type, select Polar Snap instead of Grid Snap,
just like the following:
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Snap tupe
() Grid shap

(%) PolarSnap
= Now, set the Polar spacing value, just like the following:

Polar zpacing

Polar digtance: | 1.00 |

Example

®  We want to draw the following shape:

vl N,
2 A A
v ) /N o,
| | P ™, .
8.0 3 ~ \
f

®  Let’s assume we set the Increment angle to 45 and we changed the type
of Snap to Polar Snap with a distance = 1.0. The following steps show you
how to draft using Polar Tracking:
* Start the Line command, then specify a starting point.
* Move to the right until you see the ray. Read the distance and the angle.
When you reach your distance, click to specify a point just like the
following:

.__................_................_..............._..............._... T LR E R PR TP
Polar: 60000 < 02
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* Move the cursor toward the angle 45 until you see the ray. Then, move
the mouse to the desired distance and click:

Polar: 4.0000 = 452

; s 45f

* Move the cursor toward the angle 315 until you see the ray. Then, move
the mouse to the desired distance and click:

DRAWING USING POLAR TRACKING

AHE

@ Exercise 10
1. Start AutoCAD 2010.

2. Open the file Exercise_10.dwg.

3. Switch both Polar Tracking and Polar Snap on and set the following:
a. Increment angle = 30
b. Additional angles = 135
c. Polar distance = 0.5

4. Draw the following shape (without dimensions) starting from 3,2:
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45777
{ P 45 \'\'/\
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5. Save the file and close it.

212 THE ERASE COMMAND

The Erase command will be the first modifying command we discuss.
The only purpose of this command is to delete any object you select.
Make sure you are in the Home tab on the Ribbon, and, using the Modify

panel, click the Erase button.

L, BOR®-

oAl & A A

Mowe FDJUEE ﬂ'
=

Erase
Removes objects from a drawing

MDdify -

[t ERASE
Press F1 for more help

®  The following prompt will appear:
Select objects:

®  Once this prompt appears the cursor will change to a pick box:

t
L
N
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= Basically, you can do three things with the pick box:
e Touch an object and click to select it.
* Go to an empty place, click, and go to the right; this will get you a

Window.
* Go to an empty place, click, and go to the left; this will get you a
Crossing.
Window

= A window is a rectangle specified by two opposite corners (points). The
first point will be placed when you click on the empty place. Then, release
your hand, go to a suitable place, and click the second point to create the
opposite corner.

First point

=

H]

Second Point

®  Whatever is fully inside the rectangle will be selected. If any part (even a
small part) is outside the rectangle it will not be selected. See the following
illustration:
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Crossing

® A crossing is just like a window, except that whatever is inside it will be
selected in addition to whatever it touches.

First Paoint

£

Second Point

®  The result will be:

‘worw ® These three methods can be used with almost all of the modifying commands,
not just the Erase command.
®  The Select Objects prompt is repetitive. You need to always finish by
pressing [Enter] or you can right-click and use the menu.
®  Other ways to erase objects are:
e Without issuing any command, click on the desired object(s) and press

the [Del] key.
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e Without issuing any command, click on the desired object(s), then right-
click, and the following shortcut menu will appear. Select Erase.

Repeat ERASE

Recent Input L4

.4

S cut Chrl+y

E Copy ChrC

L—I':I\_ Copy with Base Point Crl+5hift+C

[ past= Chrly
_42 Erase
+§* Mowe

Oc_); Copy Selection

m Scale
O Ratate

Draw Order L4

K[} Deselect All

Action Recorder r
Subobiject Selection Filker L4
[ Quick select...
QuickCalc
& Find. .

Properties
Quick Properties

213 OOPS, UNDO, AND REDO COMMANDS

®  This group of commands can help you correct your mistakes.
®  They can be used in the current session only (i.e., once you close the file,
they will be useless).

Oops

Oops is used to retain the last group of erased objects.

Oops only works with the Erase command.

This command is only available in the Command Window.

You have to type the full command in the Command Window: Oops.

No prompt will be displayed, but you will see the last group of erased objects
returned to the drawing.
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Undo

Undo is used to undo the last command.
You can reach this command using one of the following methods:
¢ From the Quick Access toolbar, click the Undo button:

e Type u in the Command Window (don't type undo, because it has a
different meaning).

e Press [Ctrl] + Z.

The last command will be undone.

You can undo as many commands as you want in the current session.

Redo

This command is used to undo the undo.
You can use this command using one of the following methods:
* From the Quick Access toolbar, click the Redo button.

Insert Ahmte

Pa

e Type redo in the Command Window.

e Orpress [Ctr]] + Y.

The last undone command will be redone.

You can redo as many commands as you want in the current session.

2.14 REDRAW AND REGEN COMMANDS

There are times when you need to refresh the screen for one reason or
another.

Sometimes you will need AutoCAD to regenerate the whole drawing to show
the arcs and circles as smooth curves.

Neither command has a toolbar button.
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Redraw

From the Menu Browser, select View/Redraw or type r in the Command
Window.
The screen will be refreshed.

Regen

From the Menu Browser, select View/Regen or type re in the Command
Window.

See the following example:

 This is how the drawing looks before the Regen command:

* This is how the drawing looks after the Regen command:

¢ Notice the lines are smoother.
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ERASE, OOPS, UNDO, AND REDO

AME 5

@’ Exercise 11
1. Start AutoCAD 2010.
2. Open the file Exercise_11.dwg.

3. Using the Erase command with Window or Crossing, perform the
following steps:

a. Using Window, try to erase all of the rectangles in the middle. Press
[Enter], then use the Oops command to retain the objects.

b. Using Crossing, try to erase the circles on the right-hand side of the shape.
Press [Enter] and then Undo. Also, try Redo to see the effect.

c. Using a pick box, try to erase the lines of the frame. Press [Enter] and
then use Undo to undo the erasing.

4. Close the file without saving.

CHAPTER REVIEW

1. Which of the following statements are true:
a. Smap will help us control the mouse whereas Grid is complementary to

Snap.
b. Ortho and Direct Distance Entry will help us draw exact orthogonal
lines.
c¢. You can use Direct Distance Entry with Dynamic Input, Ortho, and
Polar Tracking.
d. All of the above.
2. The Arc command in AutoCAD will draw a arc.

3. Using OTRACK, you can:
a. Specily a point using two existing points.
b. Specify the radius of an arc.
c. Specify the end of an existing line.
d. None of the above.
4. OTRACK doesn’t need OSNAP to work.
a. True
b. False
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5. In Polar Tracking, if the Increment angle option did not fulfill all your
needs:

a. Ortho will help.
b. Set the additional angles.
c. The command PolarNewAngles will help.
d. None of the above.
6. There are ways to draw a circle in AutoCAD.

CHAPTER REVIEW ANSWERS

1. d

2. circular
3. a

4. b

5 b

6. six
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In This Chapter

Things to Consider before You Set Up Your Drawing
Step 1: Drawing Units

Step 2: Drawing Limits

Step 3: Creating Layers

Layer Functions

Quick Properties, Properties, and Match Properties

SO

3.1 THINGS TO CONSIDER BEFORE
YOU SET UP YOUR DRAWING

" There are many things you will need to think about when you set up your
drawing file. Of course, we cannot cover them all in this chapter, but we will
cover the most important things.

Drawing Units

®  We will first define the drawing distance and angle units, along with their
precision.

Drawing Limits

" Try to figure out what size (area) workspace will be sufficient to accommodate
your drawing.

Layers

®  Layers are the most effective way to organize your drawings, so we will learn
what they are, how to create them, and how to control them.
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i

In Appendix A, we will discuss ways to create templates in AutoCAD®, which

are more applicable for businesses than individuals.

3.2 STEP 1: DRAWING UNITS

= First, you will learn how to draw units.

®  This command will allow you to select the proper length and angle units.

®  From the Application Menu select Drawing/Units:

Tools to maintain the drawing

Drawing Properties
Sets and displays the file properties of the
current drawing

Units

Controls coordilejte and angle display
Audit

Evaluates the integrity of a drawing and
corrects some errors

Purge

Remowves unusad named items, such as
block definitions and lavers, from the
drawing

Recover
Repairs & damaged drawing file

Open the Drawing Recovery Mana...
Displays the drawings that may nead to
be recovered after a program aor system
failure

Options Exit AutoCAD
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®  After you make your selection, the following dialog box will appear:

[ Drawing Units
Length Angle
Type: Type:
| Engineering v | | Decimal Degrees . |
Precision: Precision:
| o-0.0000" 9 o ¥
[ Clockwize

Inzertion scale

Units to scale inserted content:
| Inches »
Sample Output

1.5000",.2.0039",0.0000"
3.0000"<45.0.0000"

Lighting

Units for specifying the intensity of lighting:

|_Intemati0na| »

| oK H[ Cancel ][ Directior... ][ Help ]

®  Under Length, set the desired Type. You will have five choices:
e Architectural (example: 1'-5 3/16")
* Decimal (example: 20.4708)
e Engineering (example: 1'-4.9877")
e Fractional (example: 17 1/16)
 Scientific (example: 1.6531E+01)
®  Under Angle, set the desired Type. You will have five choices:
* Decimal Degrees (example: 45.5)
e Deg/Min/Sec (example: 45d30'30")
e Grads (example: 50.6g)
* Radians (example: 0.8r)
* Surveyor’s Units (example: N 45d30'30" E)
®  For the desired Length and Angle, select the Precision, for example:
* Architectural precision can be 0'-0 1/16", 0'-0 1/32", etc.
e Decimal precision can be 0.00, 0.000, etc.
e Deg/Min/Sec precision can be 0d00'00", 0d00'00.0", etc.
® By default, AutoCAD deals with the positive angles counterclockwise. If you
prefer it the other way around, check the clockwise box.
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Under Insertion scale, specify Units to scale inserted content, which
is your drawing’s scale against the scale of any object (a block, for example).
This will help AutoCAD make the suitable conversion.

Click the Direction button to see the following dialog box:

.3 Direction Control

Basze Angle
(® East 0.00
() Narth 50.00
() et 180.00
) South 270.00
O Other Fick / Type
I : e

As we discussed in Chapter 1, AutoCAD always starts the zero angle
measuring from the east. If you want to change the direction, select the
desired angle to be considered as the new zero.

3.3 STEP 2: DRAWING LIMITS

= In Chapter 1, we learned that AutoCAD offers an unlimited drawing sheet,
which extends in all directions. We will not use it all, instead we will specify
an area that gives us our limits.

®  Drawing Limits is the workspace you select to work in and can be specified
using two points: the lower left-hand corner and the upper right-hand
corner.

= Since we will draw in Model Space and print from Paper Space, we do
not need to think about drawing scale at this point.

®  To know the exact limits needed, make sure you have the following
information:
*  What is the longest dimension in your sketch in both the X-axis and Y-axis?
e What AutoCAD unit have you selected (e.g., meter, centimeter,

millimeter, inch, foot, etc.)?

= Accordingly, you will know the limit of your drawing.

Example

|

Assume we have the following case:

e We want to draw an architectural plan, which extends in X for 50 m and
in Y for 30 m.

e Also, assume that one AutoCAD unit = 1 m.
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= Ifone AutoCAD unit = 1 m, then 50 m is equal to 50 AutoCAD units, which
also applies to 30 m.

= Note that 0,0 is always the common lower left-hand corner, so there is no
need to change it. The upper right-hand corner will be 50,30.

® At the command prompt, type limits, the following prompt will appear in
the Command Window:

Specify lower left corner or [ON/OFF] <0,0>: (press [Enter]
to accept the default value)Specify upper right corner
<12,9>: (type in the coordinate of the upper right corner)

T m To keep yourself from using any area outside this limit, turn on the

Limits.

DRAWING UNITS AND LIMITS

AME o
D‘@o

Exercise 12
1. Start AutoCAD 2010.

2. Open the file Exercise_12.dwg.

3. Note the current units (look at the lower left-hand corner of the screen and
you will see the coordinates of the drawing).

4. From the Application Menu select Drawing/Units. Change the units to be:
a. Length Type = Architectural
b. Length Precision = 0'-0 1/32"
c. Angle Type = Deg/Min/Sec
d. Angle Precision = 0d00'00"

5. Now, check the coordinates again and see how the numbers have changed
with the new units.

6. Using the Limits command, do the following:
a. Accept the default point for the lower left-hand corner.
b. For the upper right-hand corner type 30',20".

7. Switch Grid on and double-click on the mouse wheel.

8. You will see your current settings.

9. Save and close the file.
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3.4 STEP 3: CREATING LAYERS

i 2

What Are Layers?

Let’s assume that we have a large number of transparent papers along with
256 colored pens.

Taking care that we do not draw anywhere except on the top of the paper,
we select the red pen and draw the border of the drawing.

Then, we move the second paper to the top, and we draw an architectural
wall plan using the yellow pen.

Next, we move the third paper to the top and we draw the doors using the
green pen. Employing the same procedure we draw windows, furniture,
electrical outlets, hatching, text, dimensioning, etc.

Then, we take all of the papers and look at them at the same time. What do
we see? A full architectural plan!

In AutoCAD we call each paper a layer.

Each layer should have a name, color, linetype, lineweight, and much more
information.

There will be a layer, which will be in all of AutoCAD’s drawings. This layer
is 0 (zero). You cannot delete it or rename it.

In order to draw on a layer, you must first make it current. Only one layer
will be current at a time.

The objects drawn on a layer will automatically inherit the properties (color,
linetype, lineweight, etc.) of the current layer. Hence, a line in the red layer, with
a dashdot linetype and 0.3 lineweight will have the exact same properties.

By default, the setting of the object’s color is = BYLAYER.

By default, the setting of the object’s linetype is = BYLAYER.

By default, the setting of the object’s lineweight is = BYLAYER.

It is highly recommended to keep these settings intact, as changing them
may lead to creating objects with nonstandard properties.

On the Ribbon, make sure you are in the Home tab. Using the Layers
panel, click the Layer Properties button.

RIS
L.aved Layer State b
‘| Layer Properties

Manages layers and layer properties

Layers w

[k LAYER

Press F1 for more help

The following dialog box will appear:
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fi Current layer: 0 |Search far laye Q|
B =5 ZHEXY ER
% Filkers || 5., Name 4 0On | Freeze  Lock | Color Linetype Lineweight | PlatS... | P... M., | Description
B2 £ al 0 | ¢ ECII I?I M wh.. Continuo.. — Defa... @ F;‘.
-£L Al Used Layers & Appliances Eed @ M or. Continuo.. — Defa.. =2 B
& BDRTXT - & B m. Continuo.. — Defa... =Y
=& BRODTITLE 4+ & M red Continuo.. — Defa.. = B
<= Cabinetry o & % Continuo.. — Defa.. = B
4 DB - Windows Eel & M blue Continuo.. — Defa... =
<& Deck o & M oan Continuo.. — Defa.. = R
< Defpoints Ros & M wh.. Continuo.. — Defa... =
4 Dimensions Ret & M red Continuo.. — Defa... =)
< Doors o & M 155 Continuo.. — Defa... = B
= < Lighting & M red Continuo.., — Defa.. = B
g" & Power - & M m.. Continuo..— Defa.. =N
5 <& Schedules o & M wh.. Continuo.. — Defa.. = B
= & Stairs - & M 203 Continuo.. — Defa... = B
2 & Text o & M wh.. Continuo.. — Defa... =
5 < \iewports o @ M wh.. Continuo.. — Defa... = B
= = Walls o @ M wh.. Continuo.. —— Defa.. = B
a
iz
% [ nvert Filker < (=8 1 | >
i
g All: 17 lavers displayed of 17 total layers

= The Layer Properties is not a normal dialog box; rather, it is a palette that
can be docked, resized, and hidden.

* Drag the title of the palette to the right, left, top, or bottom of the screen
and you will see the Layer Properties palette change its size and dock
at the place you select.

*  You can hide the entire palette and show only the title bar by clicking the
Auto-hide button as shown in the following. Whenever you want to see
the palette again, simply go back to the title and the palette will appear.

* You can show the Properties menu to control the palette. Click the
Properties button as shown.

EL pll Use
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e The following menu will appear:

Mave
Size
Close
v allow Docking

Anchor Left =
Anchor Right =

Auto-hide
Transparency...

e The most important options available in this menu are Anchor Left and
Anchor Right, which automatically dock the palette at the right or at

the left and will switch on Auto-hide.

* You can resize the palette to be larger or smaller. Move to the lower right-
hand corner of the palette; the cursor will change to the following:

o

* Click and drag to the right to make it larger. Click and drag it to the left

to make it smaller.

Creating a New Layer

®  To create a new layer in the drawing, you must prepare all of the necessary

information for the new layer.
= (Click the New Layer button.

57 ¥

<4 hlaroe O | Ereese | lack | Colae Linebune

"] New Layer (Alt+N)
Creates a new layer. The list displays a layer namad LAYER1, The

name is selected so that you can enter a new laver name immediately.

The new layer inherits the properties of the currently selected layer in
the layer list (color, on or off state, and so on).

£ DB -Windows C:) :O: & [ blue Continuo.

= AutoCAD will add a new layer with the temporary name Layerl. The
Name field will be highlighted. Type the desired name of the layer
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(you can use up to 255 characters and spaces are allowed). Only use the
following:
e Letters (a, b, c, ..., z); lowercase or uppercase doesn’t matter
e Numbers (0,1,2,....9)
e Hyphen (-), underscore (_), and dollar sign ($)

®  [tis a common practice to use good layer naming, using a name that gives
an idea about the contents of the layer. For example, a layer that contains
the walls of a building would be named “wall.”

Setting a Color for a Layer

After you create a layer, set its color.
AutoCAD uses 256 colors for the layers (as a matter of fact, there are only
255 if we exclude the color of the Graphical Area).

®  The first seven colors can be called by their names or numbers:

e Red (1)

¢ Yellow (2)
e Green (3)
e Cyan (4)
e Blue (5)

* Magenta (6)

e Black/White (7)

The remaining colors can only be called by their numbers.

You can have the same color for more than one layer.

Select the desired layer under the Color field, and click either the name of
the color or the icon. The following dialog box will appear:

[} Select Color

" Index Color | Tue Calor | ColorBooks |
AutoCAD Color Index [AC]):

L Ok, ” Cancel ][ Help ]




66

Chapter 3 How to Set Up Your Drawing

e

Move to the desired color (or type in the name/number) and then click OK.
You can also set the layer’s color through the pop-up list in the Layers panel

by selecting the color icon in the list:

8 &8s £2]% %
Unsaved Layer State -

Q,—]c:i-a.BRDHTLE =

(I} 4 & [l BROTITLE

(;) ﬁ & [ Cabinetry

Q i & i DB - Windows
[0 & & %m |

(;) Dj & efpoints

Q i & [l Dimensions =
Q i & [ poors

Q % @ M Ushing

Q 2 @ W Pover d
Q o & Schedules

=)

Q i & [l stairs 5

Setting a Linetype for a Layer

AutoCAD comes with a good number of generic predefined linetypes saved
in a couple of files called acad.lin and acadiso.lin.

You can also buy other linetypes from third parties, which can be found
on the Internet. Just go to any search engine and search for “AutoCAD

linetype.” You will find many linetype files,

you can buy for few dollars.

some free of charge and some

Not all linetypes are loaded in the drawing files; you may need to load the

desired linetype first before you can use it.

First, select the desired layer. Under the field Linetype, click the name of
the linetype and the following dialog box will appear:

3 Select Linetype

Loaded linetypes

X

| Linetype Drescription
Salid line
————————— [ashed [5x)
————————— Hidden

Appearance
Continuous

DASHED2
HIDDEN

< Jil ]|

2

L Ok, J [ Cancel ] [ Load... ] [

Help
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®  Ifyour desired linetype is there, select it. To load another linetype, click the
Load button and the following dialog box will appear:

[ Load or Reload Linatypes @
File... acadizo.lin

Avalable Linetypes

Linetype Description oo ‘
|ACAD_ISO02w100 150 dash _ _ _ B
|ACAD_ISO03W100 150 dash space W
(ACAD_IS004w100 150 long-dash dot < i | iz
|ACAD_1SO05\w100 150 long-dash double-dot -
(ACaD_IS008w100 150 lorg-Uash biple-uut
JACAN_ISNMANN 1S dAnt
|ACAD_ISO08wW100 150 long-dash short-dash _ _ |
[ALADISUUSWILU 15U long-dash double-shortdash
|ACAD_ISO10WA100 150 dashdot ... .__ . __
|ACAD 1SO11Ww100 150 double-dash dot . . . i
| ] | |

[ ok | [ cameet | [ Hae |

®  Select the desired linetype to be loaded and click OK. Now that the linetype

is loaded, it will appear in the Select Linetype dialog box. Select it and
click OK.

Setting a Lineweight for a Layer

®  Select the desired layer under the field Lineweight. Click either the number
or the shape of the lineweight and the following dialog box will appear:

[N Lineweight

Lineweights:

Drefauilt

0.00 1

0.05 mm

0.09 mm

013 mm

0.15 mm

018 mm

0.20 mm
— 025 mm
“

0.35 nan ]

=

Ohigirial.  Defaull
Mew: 10.20 mm

Lk J[ rawca ][ Hen |

®  Select the desired lineweight and click OK.
= Ifyou want to view the lineweight of any layer on the screen, click the Show/
Hide Lineweight on the Status Bar.

Show/Hide Lineweight



68 Chapter 3 How to Set Up Your Drawing

o ® We prefer to see the lineweight using Plot Style (to be discussed later),
which will affect the hardcopy.

Making a Layer the Current Layer

" There are three ways to make a particular layer the current layer:
e Inthe Layer Properties Manager dialog box, double-click on the name
or the status of the desired layer.
* In the Layer Properties Manager dialog box, select the desired layer
and click the Set Current button.

FE K

r\ r
Status | Mam i = Ll 1 PP R
= 0 Set Current (Alt+C) |
e appl| 5ets the selectad layer as the current layer, Objects that you create | |
r :
& spR] 3 drawn on the current layer. (CLAYER system variable) |
* .

. L] B B e T E—

* On the Ribbon, make sure you are in the Home tab, and, using the
Layers panel, you will find a pop-up list for the layers. Select the desired
layer name and it will become the current layer:

82 %5 82|39

Unsaved Layer State -

() Lt [l BROTITLE Z

o meomE 5|
"0 2 5 [ Cabinetry

Q o & i DB - Windows

@ & & Il o=k

[ 1 & W odeoirs |
Q Sol=N | Dimensions”

¢ ot & [l Doors

Q o & [ Yshting

G o & [l Power 3
¢ o & [l Schedules

G & & [ Stairs =
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LAYER NAMES, COLORS, LINETYPES, AND LINEWEIGHTS

@ Exercise 13
1. Start AutoCAD 2010.

2. Open the file Exercise_13.dwg.
3. Create the following layers:

Layer Name | Color Linetype Lineweight
Shaft Magenta | Continuous 0.3
Body Cyan Continuous 0.3
Base Green Continuous 0.3
Centerlines 9 Dashdot2 0.5

4. Make Centerlines the current layer. (Make sure Dynamic Input is
turned off.)

5. Draw a line from 6,7.5 to 6,4.5. Draw another line from 8,6 to 4,6.
6. Save the file and close it.

3.5 LAYER FUNCTIONS

Adding More Layers

®  The easiest way to add more layers is to click on the name of any layer while
you are in the Layer Properties Manager dialog box and then press
[Enter].
Accordingly, you can use the New Layer button.
e By default, AutoCAD will always sort the layers according to their names.

Selecting Layers

® Al of the following methods will be done in the Layer Properties Manager
dialog box.
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i 2

There are several ways to select layers:

To select a single layer, simply click on it.

To select multiple nonconsecutive layers, select the first layer, then hold
the [Ctrl] key and click on the other layers.

To select multiple consecutive layers, select the first layer, then hold the
[Shift] button and click on the last layer you wish to select.

To select multiple layers all at once, click on an empty area and hold the
mouse. Move to the right or left and a rectangle will appear. Cover the
layer that you wish to select and release the mouse.

To select all layers, press [Ctrl] + A.

To unselect a selected layer, hold the [Ctrl] key and click it.

One of the most important advantages in selecting multiple layers is the
ability to then set the color, linetype, or lineweight for group of layers in
one step.

Deleting a Layer

You cannot delete a layer that contains objects, so the first step is to empty
the layer from any objects in it.

Using the Layer Properties Manager dialog box, select the desired layer
(or layers) to be deleted and do one of the following:

e Press the [Del] key on the keyboard.

* Click on the Delete Layer button.

fr=
g Xﬁ v 4
Stabus | e = Locl el Linuak |
Delete Layer (Alt+D)

Deletes selected layers. You can delete only unreferenced layers.
Referenced layers indude layers 0 and DEFPOINTS, layers containing
objects {including objects in block definitions), the current layer, and
xref-dependent layers.

PS5 s e e

5

e o

IR

|
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What Happens When You Right-Click?

®  Right-clicking here is done in the Layer Properties Manager dialog
box.
®  If you select any layer and right-click, the following shortcut menu will
appear:
v Show Filker Tree
Shiow Filkers in Layer List

Set current

Mew Layer

Rename Laver Fz
Delete Laver

Change Description

Mew Laver WP Frozen in All Yiewpaorts
WP Freeze Laver in all Yiewports
WP Thaw Layer in Al Yiewports

Isolate selected lavers

Select Al

Clear &l

Select All but Current
Ineett Selection

Invert Laver Filter
Laver Filkers 3

Sawve Laver Skates...
Restare Laver State. .,

®  Through this shortcut menu you can do many of the things we discussed

earlier, such as:

e Set the current layer

e Create a new layer

e Delete a layer

e Select all layers

¢ C(Clear the selection

¢ Select “All but Current”

e Invert the selection (make the selected unselected, and vice versa)
®m  The first two choices in this shortcut menu are:

e Show Filter Tree (turned on by default)

e Show Filters in Layer List (turned off by default)
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® By turning off the Show Filter Tree, the dialog box will have more space,
just like the following:

:: urrent layer: BRI LILE Search far lave Q
=SB % rEXY = &
P || stakus | Mame 4 |0n Freeze Lock  Color  Linetype Flot 5... | P... M. Description
F—— I e — e - —
= Applianres / Bl 2 M or-. Continun.. —— Default . @ P
= RNRTXT I & M m. Continun. —— Default =N
4 RRITITI F ) I B M red Continun.. —— Default 1 2 B
& Cahinstry O & Mo Confinun.. —— Default 2 R
= R - Windows I+ & M hlue Continun.. —— Default s @B
Co Deck D’ a B covan Continuo.. —— Default } @ B
& Defpoints o & M wh.. Continuo.. —— Default = B
& Dimensions I} 2 M red Continuo.. —— Default @ 1
= Doors / {I & M 155 Continuo.. —— Default @ |5
= = Lighting I+ & Mred Continuo.. — Default =
E‘ Fa Power U I?I M m.. Continuo.. —— Default @ H‘-
g & Schedules / Iﬁ 2 M wh.. Continuo.. —— Default @ .q
f o Stairs / ﬁ a M 203 Continuo.. —— Default @ _H,-'
o = Text - & M wh.. Continuo.. —— Default 2 %
= & Viewpaorts .D: = Continug... —— Default @ j‘
g = walls ICI = Continuo... —— Default @ =_-'
o
=
g. 1 ||& 0 £
= @~ Al 17 lavers displaved of 17 kotal lavers

®  Or you can you use the two arrows at the left panel, as in the following:

£& Fiters ﬂﬁ‘ Status | Mame e
== . 0 |
£ Al Used Layers | Collapses Layer filter tree. |
BORTXT
v g BROTITLE
Foos rahinatru

Changing an Object’s Layer

Each object should exist in a layer.
The fastest way to change the object’s layer is the following:
e Without issuing any command, select the object by clicking it.
* In the Layers toolbar, the object’s layer will be displayed. To change it,
click the layer’s pop-up list and select the new layer.
e Press the [Esc] key one time.
o= m Other methods to change an object’s layer will be discussed later.

Making an Object’s Layer Current

®  This function is very useful when there are too many layers in your drawing
or you see an object in your drawing, but you do not know in which layer
this object resides in.
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®  What you want to do is to make this object’s layer the current layer. To do
SO you must:
* Make sure you are in the Home tab on the Ribbon, and, using the
Layers panel, click the Make Object’s Layer Current button.

afcw a2 55 ﬁ
Uns | suer State - E

Q -4 Make Object’s Layer Current
'| Sets the current layer to that of a selected ohiject

[ LAYMCUR

Press F1 for more help

e The following prompt will appear:

Select object whose layer will become current:
(click on the desired object)
Walls is now the current layer.

* Now the current layer is the object’s layer.

What Are the Four Switches of a Layer?

Each layer has four switches, which determine its state.
You can see these switches in both the Layer Properties Manager dialog
box and the layer pop-up list from the Layer panel.

®  These switches are:

e  On/Off

o Thaw/Freeze
¢ Unlock/Lock
e Plot/No Plot

®  See the following example:

Status | Mame On | Freeze | Lock | Color Linetype Lineweight Plot S... | P... M., Descr
Ry | Q 0f & M wh. Confinuo..—— Default

= [!-\ppliancr:s W% - & & M gr.. Continug.. —— Default

= BDRTXT B3 = W m.. Continug... —— Default

Vg BRDTITLE 8 o 2 W red  Continuo.. —— Default

Eag {Cabinetr',I Q E'tl ﬂ H 35 Continug... —— Default

= DB - Windows B o M blue Continuo.. —— Default

= Deck ot @ M ovan Continuo.. —— Default

= Defpaints I @ M wh.. Continug.. —— Default =

= Dimensions o @ M red Continuo.. —— Default =]

& Doors ot @ M 155 Continuo.. —— Default =]

= Lighting ok & M red Continuo.. —— Default 2

= Power \i’ Tf & M m.. Continuo.. —— Default =]

= Schedules o & W wh.. Continuo.. —— Default =)

= Stairs Tk @ M 203 Continug.. —— Default =

& Text :O: I?I W wh... Continuo.. —— Default @ _ﬁ‘

= Viewports Ik @ M wh.. Continug.. —— Default =

& Walls :O: & HEw Continug... —— Default @ _ﬁ‘

£ i | b
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In the preceding example, you can see that:

e The Appliances layer is On, Thaw, Unlocked, and Plot.

e The Cabinetry layer is Off, Frozen, Locked, and No Plot.

These four switches are independent from each other.

By default, the layers are On, Thaw, Unlock, and Plot.

When you turn a layer off, the objects in it will not be shown on the screen,
and if you plot the drawing, the objects will not be plotted. However, the
objects in this layer will be counted in the total count of the drawing and the
drawing size will not change.

When you freeze a layer, the objects in it will not be shown on the screen,
and if you plot the drawing, the objects will not be plotted. Also, the objects
in this layer will not be counted in the total count of the drawing; therefore,
the drawing size will be less.

When you lock a layer, none of the objects in it are modifiable.

When you make a layer No Plot, you can see the objects on the screen, but
when you issue a Plot command, these objects will not be plotted.

Three of these switches can be changed using both the Layer Properties
Manager dialog box, and the layer pop-up list from the Layer panel. The
fourth switch, Plot/No Plot, can be changed only from the Layer Properties
Manager dialog box.

To change the switch, simply click it.

You cannot freeze the current layer, but you can turn it off. See the following

dialog box:

Ml | ayer - Cannot Freeze

This layer cannot be frozen because it is the current layer.

‘You can tum off the current layer instead of freezing it, or you can make a different layer the
current layer,

You should be careful when you turn the current layer off because each and
every time you draw a new object it will disappear. Therefore, when you
try to turn the current layer off, AutoCAD will issue the following warning
message:

M Layer - Current Layer Off

The current layer will be turmed off. What do you want to do?

<+ Tumn the current layer off
Objects that you create from now on will not be displayed in the drawing until
you tumn the layer back on.

<% Keep the current layer on
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What Is Layer Previous?

While you are working in AutoCAD, you will change the state of layers a
lot, which means you need a tool to help you return to the previous state
quickly.

Layer Previous helps you do that.

Make sure you are in the Home tab on the Ribbon, and, using the Layers
panel, click the Previous button:

e %%%ﬁj
—| B

Unsaved Layer S

Q D: I?I . B Previous

Undoes the last change or set of changes made to layer settings

[ LAYERP

Press F1 for more help

AutoCAD will report the following statement:

Restored previous layer status

i 0 |

While you are in the Layer Properties Manager palette or layer pop-up list
from the Layer toolbar, and you make several changes on several switches
for several layers, AutoCAD considers them all as one action. Thus, they will
all be restored in one Previous command.

What Is Layer Match?

Layer Match converts objects from one layer to another.

You can use the Layer Match tool to help you unify objects belonging to
different layers.

Make sure you are in the Home tab on the Ribbon, and, using the Layers
panel, click the Match button.

B ZRE £ 2 %0

Unsaved Layte State ~ &

Q O E I Match
: Changes the layer of a selected object to match the destination layer

[y LAYMCH

Press F1 for more help
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" The following prompt will appear:

Select objects to be changed: (Select the desired objects
and once you are done, press [Enter])
Select object on destination layer or [Name]:

®  Once the command is done, you will see a message similar to this:

8 objects changed to layer “Dimensions”

LAYER FUNCTIONS

LAME 5
D‘@"

Exercise 14

1. Start AutoCAD 2010.

2. Open the file Exercise_14.dwg.

3. Change the object’s layers as follows:
a. Change the layer of the two circles from 0 to Shatft.
b. Change the layer of the two arcs from 0 to Body.
c. Change the layer of the lines from 0 to Base.

4. Using the Status Bar, switch on Show/Hide Lineweight, to see the objects
displaying the assigned lineweight.

5. Lock the layer Shaft and then try to erase the objects in it. What message do
you receive from AutoCAD?

6. Unlock the layer Shaft.

7. Using the Make Layer Object’s Current button, select one of the
centerlines. Which layer becomes current?

8. Click the Layer Previous button twice. What happens?

9. Try to freeze the current layer. What message do you receive from
AutoCAD?

10. Try to rename layer 0? What message do you receive from AutoCAD?

11. Rename layer Centerlines to be Center_lines.

12. Try to delete the layer Shaft. What message do you receive from AutoCAD?
Why?

13. Save the file and close it.
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3.6 QUICK PROPERTIES, PROPERTIES, AND
MATCH PROPERTIES

Earlier in this chapter, we learned that each object inherits the properties
of the layer that it resides in. By default, the settings of the current color,
linetype, and lineweight is BYLAYER, which means that the object follows
the layer it resides in.

This makes controlling the drawing easier, because it is easier to
control a handful of layers than it is to control hundreds of thousands of
objects. We recommend you do not change these settings under normal
circumstances.

However, sometimes we may need to change some of the properties. To do
that we can use three commands. They are:

* Quick Properties

¢ Properties

* Match Properties

Quick Properties

Quick Properties is a function that will pop up automatically when you
select any object.

By default, this command is always on, if not, you can turn it on from the
Status Bar:

|?ﬂlﬁli|@|‘m|éllé|t|+|E

Quick Proparties

To start the Quick Properties command simply click any object and the
following small panel will appear:

e V|
|

Color (B ByLayer
Layer Lighting |
Linetype EvlLayer |
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®  In this panel you can change the color, layer, and linetype. If you move the
mouse over any of the two sides, it will expand just like the following:

&

Colar M BvLaver

Laver Lighting

Linetype — Bylaver
Cenker ¥ 156,35

Cenker Y a0z, 04

Radius 268

Properties

" The easiest way to initiate the Properties command is to select the desired
object(s) and then right-click. When the shortcut menu appears, select
Properties. Now you will be presented with two possibilities:

* The selection set you made consists of different object types (lines, arcs,
circles, etc.). In this case, you can only change the general properties of
these objects. The following will appear:

x
jo | |aain
[E
Color BwlLayer
Lavyer W ARIES*
Linetype FYARIES*
Linekype scale 1.00
Plat style ByColor
Lingweight — Bylavyer
] Hyperlink
=
g -
e Material BrvLawer
(=8

* However, if you choose the upper pop-up list, you will see the following:

x

B F

FIOC 5TYTE Ty —omr

Lineweight —— Bwlayer
Hyperlink

Material EryLayer

H Properties
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* You can filter the objects you select by selecting the type of object desired.
You can change any or all of the properties.

e The selection set you made consists of a single object type. In this case,
you can change the general properties and the object-specific properties.

The following will appear:

b4

Jr |Line (621

E '
Color ByLaver
Layer FWARIES*
Linetype — Bvlaver
Linetype scale 1.00
Plat style By Colar
Lineweight ——— Bvwlaver
Hyperlink.
Thickness 0,00

Material . ByLayer

Skark ¥ . *YARIES*

Start ¥ FYARIES*
Skark 2 0.o0
End ¥ *YARIES*
End *YARIESH
End Z 0.00
Delka ¥ AR ES*
P Delka v #YARTES*
= Delta Z 0.00
g- Length *ARIES*
a Angle Y ARIET*

ot ® Properties is a palette, which means all the things we learned about the
Layer palette are applicable here.

Match Properties

= Match Properties is useful if you opened a drawing and found that the
creator of the drawing did not use the BYLAYER.

= For example, you find a green line residing in a red layer and a dashdot circle
in a layer with continuous linetype.

®  The best way to correct this is to try to find one object in each layer that has
the right properties and then match the other objects to it.
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®  Make sure you are in the Home tab on the Ribbon, and, using the
Clipboard panel, click the Match Properties button.

;o
]
Q

&5
-1

sl

Match Properties
Applies the properties of a selected object to other objects

[ MATCHPROP

Press F1 for more help

= AutoCAD will give the following prompt:

Select source object:

Click on the object that has the right properties.
= The cursor will change to a brush shape:

L1
= AutoCAD will then prompt:

Select destination object(s):

= Click on the objects you want to correct. Once you are done, press [Enter].

QUICK PROPERTIES, PROPERTIES, AND MATCH PROPERTIES

"‘ﬁ" Exercise 15
1. Start AutoCAD 2010.

2. Open the file Exercise_15.dwg.

3. We accidentally drew all objects in layer 0. Using all of the commands you
have learned, put each object in its correct layer.

4. Save the file and close it.

CREATING OUR PROJECT (METRIC)

°$" Workshop 1-A
1. Start AutoCAD 2010.
2. Close any open files.
3. Create a new file based on the acad.dwt template.
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4. Double-click on the mouse wheel to Zoom Extents.

5. From the Application Menu, select Drawing/Units and make the following
changes:

a. Length Type = Decimal, Precision = 0
b. Angle Type = Decimal Degrees, Precision = 0
c. Unit to scale inserted content = Millimeters

6. Assume that one AutoCAD unit = 1 mm and you have a 30 x 20 m plan you
want to draw. With these measurements, your limits will be:

a. Lower left-hand corner = 0,0

b. Upper right-hand corner = 30000,200000
7. Type Limits in the Command Window, and set the limits accordingly.
8. Double-click on the mouse wheel to Zoom Extents to the new limits.
9. Create the following layers:

Special
Layer Name Color Linetype Remarks
Frame Magenta Continuous
Walls Red Continuous
Doors Yellow Continuous
Door_Swing Yellow Dashed
Windows 150 Continuous
Centerlines Green Dashdot
Bubbles Green Continuous
Furniture 41 Continuous
Staircase 140 Continuous
Text Cyan Continuous
Hatch White Continuous
Dimension Blue Continuous
Viewports 8 Continuous No Plot

10. Save the file in the Metric folder (in the copied folder from the DVD) as
Workshop_01.dwg.
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CREATING OUR PROJECT (IMPERIAL)

AME o
@o

Workshop 1-B

GUk o

Start AutoCAD 2010.

Close any open files.

Create a new file based on the acad.dwt template.

Double-click on the mouse wheel to Zoom Extents.

From the Application Menu, select Drawing/Units and make the following
changes:

a. Length Type = Architectural, Precision = 0'-0"

b. Angle Type = Decimal Degrees, Precision = 0

c. Unit to scale inserted content = Inches

Assume that one AutoCAD unit = 1 inch and you have a 70" x 60' plan you
want to draw. With these measurements your limits will be:

a. Lower left-hand corner = 0,0
b. Upper right-hand corner = 70',60'
Type Limits in the Command Window and set the limits accordingly.

Double-click on the mouse wheel to Zoom Extents to the new limits.
Create the following layers:
Special
Layer Name Color Linetype Remarks
Frame Magenta Continuous
Walls Red Continuous
Doors Yellow Continuous
Door_Swing Yellow Dashed
Windows 150 Continuous
Centerlines Green Dashdot
Bubbles Green Continuous
Furniture 41 Continuous
Staircase 140 Continuous
Text Cyan Continuous
Hatch White Continuous
Dimension Blue Continuous
Viewports 8 Continuous No Plot
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10. Save the file in the Imperial folder (in the copied folder from the DVD) as

Workshop_01.dwg.

CHAPTER REVIEW

1.

Layer names can:

a. Have up to 255 characters.

b. Include spaces.

c. Have letters, numbers, hyphens, underscores, and dollar signs.
d. All of the above.

There are different length units in AutoCAD.
What do you need to know to set up limits in a file?

a. The paper size you will print on.

b. The longest dimension of your sketch in both X and Y.

¢. The measure of each AutoCAD unit.

d. BandC.

Only the first seven colors can be called by name and number.
a. True

b. False

What is true about linetypes in AutoCAD?

a. They are stored in acad.lin and acadiso.lin.

b. They are loaded in all AutoCAD drawings.

c. If I need to use a linetype I have to load it first.

d. AandC.
If you assign a lineweight to a layer, and on this layer you draw lines, you
need to click on from the Status Bar to see this lineweight

on the monitor.
You can only change the properties of nonsimilar objects
using the Properties command.

CHAPTER REVIEW ANSWERS

o Otk o
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Show/Hide Lineweight button
general
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Chapter COMMANDS

In This Chapter

Introduction

The Offset Command
The Fillet Command
The Chamfer Command
The Trim Command

The Extend Command
The Lengthen Command
The Join Command

SO O

4.1 INTRODUCTION

So far, we have learned four drawing commands (Line, Arc, Circle, and

Pline).

These alone can only help you accomplish 20% of your drawing.

Also, if you think that each and every line (or arc, or circle) should be drawn

by you, you are wrong!

In this chapter, we will discuss seven commands that will help us construct

the most difficult drawings in no time.

These commands are:

e The Offset command creates parallel copies of your original objects.

e The Fillet command allows you to close unclosed shapes either by
extending the two ends to an intersecting point or by using an arc.

* The Chamfer command is exactly the same as the Fillet command,
except this command will create a slanted edge.

* The Trim command allows some objects to act as cutting edges for other
objects to be trimmed.

e The Extend command allows you to extend objects to a boundary.
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* The Lengthen command allows you to extend or trim length from an
existing line.

* The Join command allows you to join similar objects (lines to lines,
polylines to polylines, etc.).

4.2 THE OFFSET COMMAND

The Offset command will create a new object parallel to a selected object.
The new object (by default) will have the same properties as the original
object and will reside in the same layer.

There are two methods used in offset:

e Offset distance

* Through point

Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, click the Offset button.

+ BOR =
O
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Offset
Creates concentric dirdles, paralled lines, and parallel curves

[t OFFSET

Press F1 for more help

The following prompt will appear:

Current settings: Erase source=No Layer=Source
OFFSETGAPTYPE=0

Specify offset distance or [Through/Erase/Layer]
<Through>:

Offset Distance

If you want to use this method, you should know the distance between the
original object and the parallel duplicate (i.e., the offset distance).

Then, select the object that will be offset.

Finally, specify the side of the offset by clicking to the right or left, up or
down, etc.

The prompts will be as follows:

Specify offset distance or [Through/Erase/Layer]
<Through>: (type in the desired distance)
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Select object to offset or [Exit/Undo] <Exit>:
(select a single object)

Specify point on side to offset or
[Exit/Multiple/Undo] <Exit>: (click in the desired side)

The command will repeat the last two prompts for further offsetting.
" To end the command, press [Enter] or right-click.

Through Point

= With this method, there is no need to know the distance but you should know
any point that the new parallel object will pass through.
= The prompt will be as follows:

Specify offset distance or [Through/Erase/Layer]
<Through>: (type t and press [Enter])

Select object to offset or [Exit/Undo] <Exit>:

(Select a single object)

Specify through point or [Exit/Multiple/Undo] <Exit>:
(Specify the point that the new image will pass through)

The command will repeat the last two prompts for further offsetting.
®  To end the command, press [Enter] or right-click.
®  Here is an example:

Refrre After

Multiple

With both of the preceding methods you can use the Multiple option.
® Instead of repeatedly selecting the object and specifying the side, the
Multiple option will allow you to specify only the side of the offset.
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i o

®  The prompt will be as follows:

Specify offset distance or [Through/Erase/Layer]

<Through>: (Select either method)

Select object to offset or [Exit/Undo] <Exit>:

(Select a single object)

Specify through point or [Exit/Multiple/Undo] <Exit>:

(Type m and press [Enter])

Specify point on side to offset or [Exit/Undo] <next
object>: (simply click on the desired side, and you can keep
doing the same, once you are done, press [Enter])

Undo

®  You can use the Undo option while you are offsetting to undo the last
offsetting action.

" AutoCAD® will recall the last offset distance, so there is no need to keep
typing it unless you want to use another value.
The Offset command will produce a bigger or smaller arc, circle, or polyline.
You can right-click to show shortcut menus displaying the different options
of the Command Window.

= In the Offset command, you can use only one offset distance. If you want another
offset distance you must end the current command and issue a new Offset
command. (We hope to see in the next versions of AutoCAD, Offset commands
that will allow the user to use more than one offset distance per command.)

OFFSETTING OBJECTS

LAME 5
D‘@"

Exercise 16

1. Start AutoCAD 2010.

2. Open the file Exercise_16.dwg.

3. Offset the walls (magenta) to the inside using the distance = 1'.
4

Offset the stairs using distance = 1'-6" and using the Multiple option to
create eight lines representing eight steps.

o

Explode the inner polyline.

2

Offset the right vertical line to the left using the through point method and
the left endpoint of the upper-right horizontal line.

7. Offset the new line to the right using distance = 6".



4.3 The Fillet Command

89

8. The new shape of the plan should look like the following:

Il

— 1L

9. Save the file and close it.

4.3 THE FILLET COMMAND

= Ifyou have the following:
®  And you want them to look like this:

-

= Or, you want them to look like this:
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Then you need to use the Fillet command.

Issue the Fillet command by selecting the first object and then the second

object. It is a very simple AutoCAD command.

The Fillet command works with two different settings:

¢ Radius = 0 will create a neat intersection.

e Radius > 0 will do the same except it will use an arc rather than a corner
point.

When you close the shape with an arc, what will happen to the original objects?

To solve this issue, the Fillet command works in two different modes:

e In Trim mode, the arc will be produced, and the original objects will be
trimmed accordingly.

e In No trim mode, the arc will be produced, but the original objects will
stay intact.

Here is an example:

—_—
\\\.

Refare After wath Trim
———
\\\
Refnre Afrer with N Trims

Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, click the Fillet button.

e, BOD %
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M
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=
ﬂ Char| Fillet

Rounds and fillets the edges of objects

[ FILLET

Press F1 for more help
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oy

®  The following prompt will appear:

Current settings: Mode = TRIM, Radius = 0.0000
Select first object or [Undo/Polyline/Radius/Trim/
Multiple]:

" The first line reports the current value of the mode and the radius.
" Choose between the different options: Radius, Trim, Multiple, and
Undo.

Radius

®  To set a new value for the radius, the following prompt will appear:

Specify fillet radius <0.0000>: (type in the new radius)

Trim

®  To change the mode from Trim to No trim, or vice versa, the following
prompt will appear:

Enter Trim mode option [Trim/No trim] <Trim>:(type t, or n)

Muiltiple

® By default, you can perform a single fillet per command by selecting the first
object and the second object.

= If you want to perform multiple fillets in a single command, you have to
select the Multiple mode first.

Undo

®  You can use the Undo option while you are filleting to undo the last filleting
action.

®  When you fillet with a radius, the radius will be created in the current layer.
Make sure that you are in the right layer.

®  To end the command when you use the Multiple option, press [Enter] or
right-click.

= Evenif R > 0, you can still fillet with R = 0. To do so, simply hold the [Shift]
key and click on the desired objects. Regardless of the current value of R,
you will fillet with R = 0.

®  You can use the Fillet command to fillet two parallel lines with an arc.
AutoCAD will calculate the distance between the two lines, and take the
radius to be one-half of this length.
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FILLETING OBJECTS

o

@ Exercise 17
1. Start AutoCAD 2010.

2. Open the file Exercise_17.dwg.
3. Using the Fillet command, perform the following steps:
a. Set the radius = 0.5.
b. Set the mode = Trim.
4. Fillet the four edges to make the shape look like the following:

O O

O O

5. Using the Fillet command, perform the following steps:
a. Mode = No Trim.
b. Set Fillet to be Multiple.

6. Fillet the lines to get the following shape:

o 1 O

O O

7. Save the file and close it.

4.4 THE CHAMFER COMMAND

®  The Chamfer command is, in many ways, identical to the Fillet command,
except that it creates a slanted edge rather than an arc.

®  To create the slanted edge, we will use one of two methods:
e Two distances
e Length and angle
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Two Distances

®  There are three different examples of this method:
(Distl = Dist2) = 0.0, as in the following example:

Cefore (Dist1=Dist2)=C

(Distl = Dist2) > 0.0, as in the following example:

L

\

Cefore (Dist1=Dist2)=C

(Distl # Dist2) > 0.0, as in the following example (regardless of which

one will be selected first, Dist] will be used):

_
T
.

DCefare (Dist1 #0ist2) = C

Length and Angle
To use this method, specify a length (which will be removed from the first

object) and an angle, just as in the following example:

= Distance =

/
/
A
Argla |

Before Distance & Anale
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®  Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, click the Chamfer button.

+ BOQ =
& A A

MDdifV v

Chamfer

Bevels the edges of objects

[ CHAMFER

Press F1 for more help

®  The following prompt will appear:

(TRIM mode) Current chamfer Distl = 0.0000, Dist2 = 0.0000
Select first line or [Undo/Polyline/Distance/Angle /Trim/
Method/Multiple]:

The first line reports the current mode and the distances (or length and angle).
" Choose between the different options: distances, angle, Trim, method, and
Multiple.

Distances

®  To set a new value for the distances, the following prompt will appear:

Specify first chamfer distance <0.0000>: (input the first distance)
Specify second chamfer distance <0.0000>: (input the second
distance)

Angle

= To set the new values for both the length and the angle, the following prompt
will appear:

Specify chamfer length on the first line <0.0000>:
(input the length on first line)

Specify chamfer angle from the first line <0>:
(input the angle)
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K 2

Trim

®  To change the mode from Trim to No trim, or vice versa, the following
prompt will appear:

Enter Trim mode option [Trim/No trim] <Trim>:
(type t, or n)

Method

®  To specify the default method to be used in the Chamfer command, the
following prompt will appear:

Enter trim method [Distance/Angle]
<Distance>:(type d, or a)

Multiple

® By default, you can perform a single chamfer per command by selecting the
first object and the second object. If you want to perform multiple chamfers
in a single command, you have to select the Multiple mode first.

®  When you chamfer, the slanted line will be created in the current layer. Make
sure that you are in the right layer.

®  To end the command when using the Multiple option, press [Enter] or
right-click.

®  The Trim or No Trim modes in the Fillet command will affect the Chamfer
command and vice versa. If you change the mode in one of these two
commands, the other command will reflect this change.

CHAMFERING OBJECTS
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Exercise 18
1. Start AutoCAD 2010.

2. Open the file Exercise_18.dwg.
3. Using the Chamfer command, perform the following steps:
a. Set Distl = 1.0.
b. Set Dist2 = 0.4.
c. Set the mode = Trim.
d. Set the Chamfer command to Multiple.
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4. Chamfer the four edges by selecting the proper line for the proper
chamfering distance to make the shape look like the following:

[] []
[] [ ]

5. Using the Chamfer command, perform the following steps:
a. Set the distance = 0.5.
b. Set the angle = 30.
c. Set the mode = No trim.
d. Set the Chamfer command to Multiple.
6. Chamfer the inner line to make the shape look like the following:

[] []
[] []

7. Save the file and close it.

" The distance will be cut from the horizontal line and the angle will be cut
from the vertical line.

4.5 THE TRIM COMMAND

®  Trimming means we want to remove part of an object by cutting the edge(s).
®  The Trim command is a two-step command:
e The first step is to select the edge(s) to be cut. It can be one edge or as
many as you wish.
e The second step is to select the objects to be trimmed.
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®  The following example illustrates the trimming process:

i 3

Before Select Cutting Edges

l

i}

1]

i

|
m

After Select Ohject To Trim

®  Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, click the Trim button.

2, BORS- ,
VEle A AEE

Mawve
& @& B8 = i

Trims objects to meet the edges of other objects

[ TRIM

Press F1 for more help

®  The following prompt will appear:

Current settings: Projection=UCS, Edge=Extend
Select cutting edges ...
Select objects or <select all>:

The first line displays the current settings.
The second line tells you to select the cutting edges.
Use any of the methods we learned in the Erase command. Once you are
done, press [Enter] or right-click.

®  You can also use the fastest method—the select all option—which will select
all of the objects to act as cutting edges.

= The following prompt will appear:

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/Edge/Erase/Undo]:
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Now, click on the parts you want to trim, one by one.
= [If you made any mistakes, simply right-click to bring up the shortcut menu
and select Undo, or type u in the Command Window.

Fence

®  You can use the Fence option to speed up the selection process of objects
to be trimmed. This can be done by specifying two or more points. A dotted
line will be created and whatever objects it touches will be trimmed.

Crossing

®  The same thing applies to the Crossing option. When you specify two
opposite corners, a crossing window will appear and any object touched by
the crossing will be trimmed.

Erase

®  Sometimes, as a result of trimming, there will be some unwanted objects
created. Instead of finishing the command and issuing an Erase command,
AutoCAD makes this option available for you to erase objects while you are
still in the Trim command.

= Type r in the Command Window and AutoCAD will ask you to select the
objects you want to erase. Once you are done, press [Enter], and you will
be prompted again to select another option.

TRIMMING OBJECTS

@6 Exercise 19

1. Start AutoCAD 2010.
2. Open the file Exercise_19.dwg.
3. Using the Trim command, create the following two shapes:

.

= T

] ] O o)

] ] o o

. e —

A
/

4. Save the file and close it.
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® If you get a residual object you can use the Erase option in the Trim
command to get rid of it.

4.6 THE EXTEND COMMAND

The Extend command is the opposite of Trim command.
When you use the Extend command, you will extend selected objects to
the boundary edge(s).
= The Extend command is a two-step command:
* The first step is to select the boundary edge(s). You can choose one edge
or as many as you wish.
e The second step is to select the objects to be extended.
®  The following example illustrates the process of extending:

Befare Select Boundary Edoges
| l |
| = I
| I
= | I
I a—f7 l
| I
| I
After Select Object To Extend

®  Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, click the Extend button.

Extend
Extends objects to meet the edges of other objects

[ EXTEND

Press F1 for more help
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®  The following prompt will appear:

Current settings: Projection=UCS, Edge=Extend
Select boundary edges ...
Select objects or <select all>:

The first line displays the current settings.
The second line tells you to select the boundary edges.
Use any of the methods you know. Once you are done, press [Enter] or
right-click.
= The following prompt will appear:

Select object to extend or shift-select to trim or
[Fence/Crossing/Project/Edge/Undo]:

Now, click on the parts you want to extend, one by one.
If you made a mistake, simply right-click to open the shortcut menu and
select Undo, or type u in the Command Window.
The rest of the options are the same as the Trim command.

worw ® While you are in the Trim command, and while you are clicking on the
objects to be trimmed, if you hold the [Shift] key and click, you will extend
the objects rather than trim them. See the following example:

[
|
|
I
?

—_F——]——

e
Before Start Trim command and
select Cutting Edges
[ I | l |
| | | |
| | 0| e
| g—7%0 | - | |
| | il |
I | | |
I | | I
Hald [Shift] and select Select Ohject To Trim

the two ends to Extend

|

Afrer
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EXTENDING OBJECTS

@ Exercise 20
1. Start AutoCAD 2010.

2. Open the file Exercise_20.dwg.

3. Using the Extend and Trim commands, create the following shape:

4. Save the file and close it.

4.7 THE LENGTHEN COMMAND

= With the Extend command, we needed an object to serve as a boundary in
order to extend the rest of the objects to it.

= The Lengthen (or shorten, as it serves both purposes) command will do
this without a boundary.

®  Make sure you are in the Home tab on the Ribbon, and, after extending the
Modify panel, select the Lengthen button.

¢ BORB- ﬁ@gﬁ
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Move & = EE ﬂ ; Lengthen

Changes the length of objects and the induded angle of arcs

[ LENGTHEN

Press F1 for more help

®  The following prompt will appear:
Select an object or [Delta/Percent/Total/Dynamic]:

®  If you click on any object, it will give you the current length.
®  The command will do the lengthening (or shortening) using Delta, Percent,
Total, or Dynamic.
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Delta

®  This command is used if you want to add or remove extra length to or from
the current length.
If you input a negative value, the Lengthen command will shorten the line.
= The following prompt will appear:

Enter delta length or [Angle] <0.0000>: (input the
extra length to be added)

Percent

= Ifyou want to add to or remove from the length, specify a percentage of the
current length.

®  The number should be positive, and a nonzero number. If it was > 100, it
will lengthen. If it was < 100, it will shorten.

®  The following prompt will appear:

Enter percentage length <100.0000>: (input the new
percentage)

Total

®  Use the Total option if you want the new total length of the line to be equal
to the number you will input.

= Ifthe new number is greater than the current length, the line will lengthen.
If the new number is less than the current length, the line will shorten.

= The following prompt will appear:

Specify total length or [Angle] <1.0000)>: (input
the new total length)

Dynamic

®  This option is used to specify a new length of the object, using the dynamic
move of the mouse.
®  The following prompt will appear:

Select an object to change or [Undo]: (select the desired
object)

Specify new endpoint: (move the mouse, up until you reach to
the desired length)

Torwe ® You can use only one method per command.
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LENGTHENING OBJECTS

f@" Exercise 21

1.
2.
3.

8.

Start AutoCAD 2010.
Open the file Exercise_21.dwg.

Using the Lengthen command and the Delta option, shorten the two
vertical lines by 1 unit.

Using the Lengthen command and the Total option, make the total length
of the two horizontal lines = 5.

As you can see, the lower line did not come to the end like the upper line.

Using the Lengthen command and the Percent option, set percent = 104,
and select the end of the line.

The output should look like the following:

Save the file and close it.

4.8 THE JOIN COMMAND

While you are modifying your drawing you may end up with a line broken
into segments, which you will need to join into one single line. The same
thing may happen with arcs.

If you have a polyline, you can join other objects to it, such as lines and arcs.
Make sure you are in the Home tab on the Ribbon, and, by extending the
Modify panel, select the Lengthen button.
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Join

Joins similar objects to form a snole, unbroken object

[y JOIN

Press F1 for more help

AutoCAD will show the following prompts:

Select source object:

Select lines to join to source: (Select the source
object) Select lines to join to source: (Depending on the
source object, the following prompt will ask to

select the objects to join, once you are done

press [Enter]) 1 line joined to source

N 2 |

If you select a line object, the other lines should be collinear; gaps are
allowed.

If you select an arc object, the other arcs should be part of the same
imaginary circle; gaps are allowed.

There is a special prompt in the Are option to close the arc and formulate
a circle.

You can join a polyline to any other objects (lines, arcs, etc.) but, in this case,
no gaps are allowed.

JOINING OBJECTS

AME o
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Exercise 22

e e AN

Start AutoCAD 2010.

Open the file Exercise_22.dwg.

This file displays what you might find after recovering a corrupt file.
You will find broken lines, arcs, and polylines.

Using the Join command, make the arc a full circle.

Using the Join command, connect the two broken lines.

Join all of the lines to the polyline.

Save the file and close it.
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DRAWING THE PLAN (METRIC)

@ Workshop 2-A
1. Start AutoCAD 2010 and open the file Workshop_02.dwg.
2. Make the layer Walls current.
3. Using the Pline command, draw the outer lines first (without the
dimension) starting from point 8000,3000 using all the methods you
learned in Chapter 2.

&000

2000

&000

3000

4. Using the Offset command, offset the polyline to the inside with an offset
distance = 300.
5. Explode the inner polyline.

6. Using the Offset, Fillet, Chamfer, Trim, Extend, Lengthen, and Zoom
commands, create the interior walls using the following dimensions:
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4000 — 2100 o 2100 ——w~
4000

2000 2900

NOT

®  The thickness of all inner walls = 100.

7. Make the door openings, taking the following into consideration:
a. All door openings = 900.

b. Always take 100 clear distances from the walls for the door openings
(except for the outside door take 500).

)

| 1

=]
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sorwe ® To make the door openings, use the following technique:
e Offset an existing wall (say, 100 for internal doors).
e Offset the new line (say, 900 for room doors).
*  You will have the following shape:

¢ Extend the two vertical lines to the lower horizontal line as shown in the
following:

e Using the Trim command, select all horizontal and vertical lines as
cutting edges, then press [Enter]. Trim the unnecessary parts by clicking
on the objects (you can use Crossing, which is faster).
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 This is what you will get:

J— ———

8. Save the file and close it.

DRAWING THE PLAN (IMPERIAL)

‘@ Workshop 2-B
1. Start AutoCAD 2010 and open the file Workshop_02.dwg.
2. Make the layer Walls current.

3. Using the Pline command, draw the outer lines (without the dimensions)
starting from point 16',10" using all the methods you learned in Chapter 2.

20 30°

307 a0
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4. Using the Offset command, offset the polyline to the inside with an offset

distance = 1.
5. Explode the inner polyline.

6. Using the Offset, Fillet, Chamfer, Trim, Extend, Lengthen, and Zoom

commands, create the interior walls using the following dimensions:

R T

fe—— 7'—p* ——=]

®  The thickness of all inner walls = 4",

7. Make the door openings, taking the following into consideration:

a. All door openings = 3'.

b. Always take 4" clear distance from the walls for the door openings

(except for the outside door take 1'6").
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=

i

ot ® To make the door openings, use the following technique:
e Offset an existing wall (say, 4" for internal doors).
* Offset the new line (say, 3' for room door).
* You will have the following shape:
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o Extend the two vertical lines to the lower horizontal line as shown in the
following:

e Using the Trim command, select all horizontal and vertical lines as
cutting edges, then press [Enter]. Trim the unnecessary parts by clicking
on the objects (you can use Crossing, which is faster).

* This is what you will get:

8. Save the file and close it
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CHAPTER REVIEW

1.

You can use more than one offset distance within the same Offset
command.

a. True, two offset distances can be used.

b. True, you can use as many as you wish.

c. False, only one offset distance can be used.
d

. The only method available in the Offset command is the through point
method.

In the Lengthen command, using the Percent option, 150% should be
input as

While you are trimming, you can extend, and vice versa.
a. True

b. False

You can fillet using an arc, but you need to specify:

a. Distances

b. Radius

c. Radius and distances

d. Length and angle

There are two methods to chamfer: Distances, and Length and Angle.
a. True

b. False

The first step in the Extend command is to select ,and
the second step is to select

If you want to join lines, they should be , and are
allowed.

CHAPTER REVIEW ANSWERS

1. ¢
2. 150

3. a

4. b

5. a

6. Boundary Edge(s), Objects to extend
7. collinear, gaps



MODIFYING

Chapter COMMANDS

In This Chapter

Introduction

Selecting Objects

The Move Command
The Copy Command
The Rotate Command
The Scale Command
The Array Command
The Mirror Command
The Stretch Command
The Break Command
Grips

(CACECECEC R RCEC R R,

5.1 INTRODUCTION

In this chapter, we will learn the core of the modifying commands in
AutoCAD®.

We will cover nine commands, which will enable you to make any type of
changes in a drawing.

First, we will discuss the selection process (more in depth than what we
discussed in Chapter 2).

Then, we will discuss the following commands:

The Move command moves objects from one place to another.

The Copy command copies objects.

The Rotate command turns objects using rotation angles.

The Scale command creates larger or smaller objects using a scale
factor.
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* The Array command creates copies of objects in a matrix, circular, or
semicircular fashion.
e The Mirror command creates mirror images of selected objects.
e The Stretch command either increases or decreases the length of
objects.
e The Break command breaks an object into two pieces.
" We will wrap up with a discussion of Grips in AutoCAD.

5.2 SELECTING OBJECTS

= All of the modifying commands (with some exceptions) will ask you the same
question:

Select objects:

®  In Chapter 2, we looked at some of the methods used to select objects. We
will now expand our knowledge in this area.

®  All of the methods we discuss will involve typing at least one letter in the
Command Window at the Select objects prompt.

W (Window)

= [fyou typed W, the Window mode will be available whether you moved to
the right or to the left.

C (Crossing)

= Ifyoutyped C, the Crossing mode will be available whether you moved to
the right or to the left.

WP (Window Polygon)

= Ifyou want to select multiple objects without the constraint of the rectangle
window, you can use the Window Polygon mode.
= When you type WP and press [Enter], the following prompt will appear:

First polygon point: (specify the first point of the polygon)
Specify endpoint of line or [Undo]: (specifying the second
point)

Specify endpoint of line or [Undo]: (specify the third
point, etc.)

= When you are done, press [Enter] to end the WP mode.
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®  The objects that are fully inside the Window Polygon will be selected. If any
part (even a small part) is outside the shape, it will not be selected. See the
following example:

o0
C)

CP (Crossing Polygon)

®  The Crossing Polygon mode is the same as the Window Polygon mode,
except it has the features of the Crossing mode. That means that whatever
it fully contains—plus any object that touches it—will be selected.

F (Fence)

®  The main function of the Fence mode is to touch objects.
®  The Fence mode was discussed when we introduced the Trim and Extend
modes.
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| 6151]
*EI0

7
L/ =

L (Last)

®  The Last mode is used to select the last object drawn.

P (Previous)

®  The Previous mode is used to select the last selection set used.

All

= To select all objects in the current file use All.

Deselect

= If you select a group of objects, then you discover that one or two of the
objects were selected by mistake. How do you deselect them?
= Simply hold the [Shift] key, click these objects, and they will be deselected.

Other Methods for Selecting Objects

There are other methods used to select objects that will make your life easier.
®  There is a good technique called the Noun/Verb selection, which will allow
the user to select an object first and then issue the command.
®  The cursor looks like the following:



5.2 Selecting Objects

117

[
[

As you can see, there is a pick box inside the cursor.
Without issuing any command, you can:

* Click on any object to select it.
e Find an empty space, click, and then go to the right to get the Window

mode.

e Find an empty space, click, and then go to the left to get the Crossing

mode.

®  Once you select the desired objects, right-click to get the following shortcut

menu:

Repeat 200M

Recent Inpuk

* o
FE’I Copy

L—I'__L_ Copy with Base Poink

IE Paste

_é Erase
"ﬁ* Maove

Oc;; Copy Selection

m Scale
O Rotate

Diraw Order

i

i Ly Deselect Al
Action Recorder

Subobject Selection Filker
|_—[$“' Quick. Select...
QuickCalc
@& Find...

Properties
Quick Propertiss

3

]

Chrl+
Chr+C
Ctr+-Shift+C
Chrl+y
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®  From this shortcut menu, you can access five modifying commands without
typing a single letter on the keyboard or issuing any commands from
the menus or the toolbars. These commands are: Erase, Move, Copy
Selection, Scale, and Rotate.

®  Make sure that the Noun/Verb selection mode is turned on using the
Menu Browser by selecting Tools/Options, then the Selection tab, and
under Selection modes, click the Noun/Verb selection checkbox to turn
it on (that is, if it was off).

Selection modes
Moun/verb selection

[ Use Shift o add to selection
[]Press and drag

Implied windowing

Ohject grouping

[] Associative Hatch

sorw ®  This technique will not work with the Offset, Fillet, Chamfer, Trim,
Extend, or Lengthen commands. It will work with the Join command.

5.3 THE MOVE COMMAND

= The Move command is used to move objects from one place to another.
= Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, select the Move button.

B O R =
Sl Ab |
& &8s (]~

Move

Modify

Maoves ohijects a spedified distance in a spacified direction

[ MOVE

Press F1 for more help

The Move command is a three-step command.
®  The first step is to:

Select objects:

®  Once you are done, press [Enter] or right-click.
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®  The next prompt will ask you to:

Specify base point or [Displacement]
<Displacement>: (Specify the base point)

®  The base point will be used in four other commands. What is a base
point?
e The simplest way to define a base point is to call it a handle point.
* There is no golden rule that defines a right point as a base point.
* Rather, you have to take it case by case, so it may be the center of a group
of objects or it may be in the upper left-hand corner.
e This is also true for commands like Move, Copy, and Stretch. But for
a command such as Rotate, the base point is the point where the whole
shape will rotate around. In the Scale command, it will be the point that
the whole shape will shrink or enlarge relative to it.
®  The third prompt will be:

Specify second point or <use first point as
displacement>: (Specify the second point)

®  The command will end automatically.
m  See the following example:

T
l~\. m @
— ; -
Vi
P T T R
7~ \ _/\\ / i
/j AT \
- 4 - ®
. AN //
Rg \\%U// L ¢
Step (1) Step (2) Step (3

MOVING OBJECTS

e
nwc\

Exercise 23
1. Start AutoCAD 2010.

2. Open the file Exercise_23.dwg.

3. Move the four objects (bathtub, toilet, sink, and door) to their respective
places to make the bathroom look like the following:
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4. Save the file and close it.

®  For the toilet, use the midpoint of the inside wall.
= For the sink, use the left quadrant and the midpoint of the inside wall.

5.4 THE COPY COMMAND

The Copy command is used to copy objects.
®  Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, select the Copy button.

L @onE: ﬁ
¥ k: MR iETEEL

Mawve | Copy

Copies objects a specified distance in a spedified direction

[ COPY

Press F1 for more help
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The Copy command is a three-step command.
®  The first step is to:

Select objects:

Once you are done, press [Enter] or right-click.
®  The next prompt will ask you to:

Specify base point or [Displacement] <Displacement>:
(Specify the base point)

®  The third prompt will be to:

Specify second point or [Exit/Undo] <Exit>: (Specify the
second point)

Specify second point or [Exit/Undo] <Exit>: (Specify
another second point)

Once you are done, press [Enter] or right-click.
If you made a mistake, simply type u into the Command Window to undo
the last action.

®  See the following example:

o (%0 i

Gtep (1) Step (2) Step (3)

COPYING OBJECTS

"ﬁo Exercise 24
1. Start AutoCAD 2010.

2. Open the file Exercise_24.dwg.
3. Copy the chair three times to make the room look like the following:
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4. Save the file and close it.
= Use Polar Tracking, OSNAP, and OTRACK to make sure they are aligned.

5.5 THE ROTATE COMMAND

® The Rotate command is used to rotate objects around a point using a
rotation angle.

®  Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, select the Rotate button.

+ BORA B,
== Al =
e I NIZSE
Move | & & Rotate
Rotates objects around a base point

[e ROTATE

Press F1 for more help

The Rotate command is a three-step command.
®  The first step is to:

Select objects:

Once you are done, press [Enter] or right-click.
®  The next prompt will ask you to:

Specify base point: (Specify the base point)
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®  The third prompt will be to:

Specify rotation angle or [Copy/Reference] <0>:
(specify the rotation angle, -=CW, +=CCW)

®  You can use the Copy option if you want to rotate a copy of the objects
selected while keeping the original intact.
The command will end automatically.
See the following example:

D¢
™, /)/ \

| |
O - N \\‘\

| - —- | — —ﬁ— e \\ \\
Bl L R

I u X

X

Step (1) Step () Step (4]

ROTATING OBJECTS

t‘f\' &‘ - i"ﬂ

Exercise 25

1. Start AutoCAD 2010.
2. Open the file Exercise_25.dwg.
3. Rotate the two chairs (each using a different command) around the center
of each chair to make the room look like the following:
0 o
I
4. Save the file and close it.
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®  The best way to do this exercise is to use either Polar Tracking or type the
angles. You may need to move some things around to make the room look
perfect.

5.6 THE SCALE COMMAND

®  The Scale Command is used to enlarge or shrink objects using a scale
factor.

®  Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, select the Scale button.

&, BORS-
Vool -
Move | gy 00|

Scale

MDdif‘y -

Enlarges or reduces selected objects, keeping the proportions of the
object the same after scaling

[ SCALE ‘

Press F1 for more help

The Scale command is a three-step command.
®  The first step is to:

Select objects:

Once you are done, press [Enter] or right-click.
®  The next prompt will ask you to:

Specify base point: (Specify the base point)
®  The third prompt will be to:

Specify scale factor or [Copy/Reference] <1.0000>:
(specify the scale factor, the number should be a non-zero
positive number)

®  You can use the Copy option if you want to scale a copy of the objects
selected while keeping the original intact.
The command will end automatically.
See the following example:
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B
\\ \ _—
st ] g 7
| /X\B\ |':_'| _— /Y\ _
|
1 . ~

Step (1) Step (2] Step (3)

SCALING OBJECTS

\"‘.'Q" .
‘@" Exercise 26

1.
2.
3.

6.

Start AutoCAD 2010.
Open the file Exercise_26.dwg.

Set the scale factor = 0.8 to scale the bathtub using the upper left-hand
corner as the base point.

Set the scale factor = 1.2 to scale the sink using the quadrant on the left side
as the base point.

The room should look like the following:

| \—)

Save the file and close it.
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5.7 THE ARRAY COMMAND

®  The Array command is used to create duplicates of objects using two
methods:
e Rectangular array (matrix shape)
* Polar array (circular or semi circular shape)

= Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, select the Array button.

2t BORA B
EE A A
Maove
& &|BB| ]~
=

Modify

Array
Creates multiple copies of objects in a pattern

= ARRAY

Press F1 for more help

Rectangular

=  Ifyou want to create a duplicate of objects simulating the matrix shape, you
should select the Rectangular Array.
= The following dialog box will appear:

X Array Fg|
() Rectangular Aray ) Polar Array Select objects

: 1 objects selected
= Rows: 5 [TT] Columns: 3

Offset distance and direction

Fow offzet: 1FUEU_| ";k
i% { s e
Colurr offsst 1.0000 i
oo
Angle of array: 0 |

s e e
EJ By default, if the row offzet iz negative,

rows are added downward. If the ok
. column offset iz negative, columng are
Tip added to the left Cancel

Preview <

Help

= First, click the Select Objects button to select the desired objects. Once
you are done, press [Enter] or right-click.
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Next, specify the number of Rows and the number of Columns (the original

object is inclusive).

Specify the Row offset (the distance between rows), and specify the

Column offset (the distance between columns). While you are doing this

keep two things in mind:

¢ You have to be consistent. Measure the distance from the same reference
point (e.g., top-to-top, bottom-to-bottom, center-to-center, etc.).

* You have to take note of the direction in which you are copying. If you
input a positive number, it will be either to the right or up. If you input
a negative number, it will be either to the left or down.

Specify the Angle of array. By default, it will repeat the objects using the

orthogonal angles.

Click the Preview button to see the result of your input.

AutoCAD will display the result and the following prompt will appear:

Pick or press Esc to return to dialog or <Right-click to
accept array>:

If you like the result, press [Enter] or right-click.
If not, press [Esc].
See the following example:

]
o - i o — = —
O 10 O

AT ey

70 01
Step (1) Step (2)

RECTANGULAR ARRAY

ko, .
@ Exercise 27

1.
2.
3.

Start AutoCAD 2010.
Open the file Exercise_27.dwg.
Using the Rectangular Array, array the chairs to look like the following:
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N B
I &1 0 0

(0000000

4. Save the file and close it.

The Polar Array Command

= The Polar Array command is used if you want to duplicate certain objects
simulating circular or semicircular shapes.

®  The following dialog box will appear:
() Rectangular Aray (%) Polar Array Select objects

P = 1 objects selected
Center point: e |£4.UUUU _| i i‘I‘I.DDDD |

Method and values
Method: —
Total number of itemsz & Angle ta fill w | ?‘
+
Total number of items: |3 | iﬁ
Angle ta fill: |ﬁg | B %%I:I
Angle between items: 3 | I——IJ@

! ) For angle ta fill, a positive value specifies

& counterclockwize ratation. & negative value
i zpecifies clockwize rotation.
:

Rotate items a: copied More ¥

= First, click the Select Objects button to select the desired objects. Once
you are done, press [Enter] or right-click.
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Next, specify the Center point of the array, either by inputting the
coordinates in X and Y, or by clicking the Pick Center Point button and
specifying the point by using the mouse.

You have three pieces of data to input and AutoCAD will only take two of
them. These are:

e Total number of items

e Angle to fill

* Angle between items

The following diagram illustrates the relationship between the three
parameters:

Taral Numher nf Items =4

You can specify two out of three parameters, which gives you three different

methods. They are:

* Method 1: Specify the total number of items and the angle to fill.
AutoCAD will figure out the angles between the items.

* Method 2: Specify the total number of items and the angle between the
items. AutoCAD will know the angle to fill.

* Method 3: Specify the angle to fill and the angle between the items, and
AutoCAD will calculate the total number of items.

Under Methods and values, select the proper method and input the

corresponding values.

Specify whether or not you want to Rotate items as copied. See the

following example:
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5 S - \“\_K\QJI
_— \\[:///"))
Rotate items as copied — off T ——— Rotate items a5 copied — on
POLAR ARRAY

'@ Exercise 28
1. Start AutoCAD 2010.

2. Open the file Exercise_28.dwg.

3. Using the Polar Array command, array the square so you will get the
following result:

4. Save the file and close it.



5.8 The Mirror Command 131

5.8 THE MIRROR COMMAND

K 2

The Mirror command is used to create a mirror image of selected objects.
Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, select the Mirror button.

Modify

Creates a mirrored copy of selected chjects

(= MIRROR

Press F1 for more help

The first step is to:

Select objects:

Once you are done, press [Enter] or right-click.
Now, you need to specify the mirror line by specifying two points:

Specify first point of mirror line: (specify the first point
of the mirror line)

Specify second point of mirror line: (specify the second
point of the mirror line)

The following applies to the mirror line:

* There is no need to draw a line to act as a mirror line; two points will do
the job.

* The length of the mirror is not important, but the location and angle of
the mirror line will affect the final result.

The last prompt will be:

Erase source objects? [Yes/No] <N>: (type N, or Y)

The Mirror command will produce an image in all cases, but what should
AutoCAD do with the source objects? You can keep them or erase them.
The Mirror command ends automatically.

If part of the objects to be mirrored is text, you have to control whether you
want to treat it as any other object and mirror it, or simply copy it.

To do that, prior to issuing the Mirror command, type mirrtext in the
Command Window and the following prompt will appear:

Enter new value for MIRRTEXT <0>:
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If you input 0 (zero), then the text will be copied.
= Ifyouinput 1, then the text will be mirrored.

= See the following example:

Chair

1
|
|
|
|
|
|
|
|
| )
I Chair
|

1

Mirrtext = 0 & Erase Source Ohjects = MNo

MIRRORING OBJECTS

w Exercise 29
1. Start AutoCAD 2010.

2. Open the file Exercise_29.dwg.
3. Using the Mirror command, create the following shape:

4. Save the file and close it.
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5.9 THE STRETCH COMMAND

The Stretch command is used to increase or decrease the length of selected
objects.

Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, select the Stretch button.

|: Siretch

Stretches objects crossed by a selection window or polygon

[ STRETCH

Press F1 for more help

The first step is to:

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

The Stretch command is one of the few commands that insists on a certain
method of selection.

The Stretch command asks users to select using either C or CP.

As we discussed previously, C and CP will select any object contained inside
and any object touched (crossed) by C or CP lines.

The Stretch command will utilize both facilities by setting the following
rules:

* Any object contained fully inside C or CP will be moved.

* Any object crossed by C or CP will be stretched.

Once you are done, press [Enter] or right-click.

The second prompt will be to:

Specify base point or [Displacement]
<Displacement>: (specify Base point)

The third prompt will be to:

Specify second point or <use first point as displacement>:
(specify the destination point)

The Stretch command ends automatically.
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m  See the following example:

_

STRETCHING OBJECTS

o

@" Exercise 30
1. Start AutoCAD 2010.

2. Open the file Exercise_30.dwg.

3. Using the Stretch command, stretch the door 2 units to the left so it will
look like the following:

\

)

4. Save the file and close it.

5.10 THE BREAK COMMAND

= The Break command is used to break an object into two pieces.
= Make sure you are in the Home tab on the Ribbon, and, by using the Modify
panel, expand it and select the Break button.
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« BOQDR- B0 B
[
v Ee s - BT

Maowve _ﬂé pr EE ﬂ'

&>
=

Modify

Break

Breaks the sslected obiect between two points

[ BREAK

Press F1 for more help

®  The first step is to:
Select object:

®  You can break one object at a time. When you select this object, AutoCAD
will prompt you with the following:

Specify second break point or [First point]:

®  To understand this prompt, take note of the following points:

e In order to break an object you have to specity two points on it.

* The selection you make can be considered either a selection and a first
point or a selection only. If you consider the selection as a selection and
first point, respond to this prompt by specifying the second point.

e If you want the selection to only be the selection, type the letter F in
the Command Window and AutoCAD will respond with the following
prompt:

Specify first break point: (specify first breaking point)
Specify second break point: (specify second breaking point)

“orw ® When you want to break a circle, take care to specify the two points CCW.
®  See the following example:

T
Puint 2 Paint 1 C %
% / x_,//

Mt

Refare After
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®  There is another tool called Break at Point in the Modify panel on the
Home tab.

s BONR- 2B EE
VT EHeM - OS]
Maove _éﬁaggl_—l_

Modify

Break at Point
Breaks the salected object at a single point

[ BREAK

Press F1 for more help

®  This is similar to the Break command except for the following differences:
* You will be asked to select only one point.
e AutoCAD will assume that the first point and the second point are in the
same place.
* The object will be broken into two objects but connected.

BREAKING OBJECTS

"@p" Exercise 31
1. Start AutoCAD 2010.

2. Open the file Exercise_31.dwg.

3. Using the Break command, break the two circles to look something like
this:

©

4. Save the file and close it.
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5.11 _GRIPS

Introduction
Grips is a method of modifying your objects easily and quickly.
Grips is done with a simple click on an object, or multiple objects, without
issuing any commands.
" Grips will do two things for you:
e It will select the objects, and they will be ready for any modifying
command to be issued, as they will act as a selection set.
* Blue (default color) squares will appear at certain places depending on
the type of the object. Here are some examples:

.
- [ S - | S |
- B a
Line Falyline
Al ) |
\.\( .
“". [ ] -
- :‘. ) £
& [ ]
¥
Arc Cirrle

These squares are the grips.
There is a magnet relationship between these squares and the pick box of
the crosshairs.
®  Also, if you hover over grips, the blue will turn to green, indicating the
current grip.
= Ifyou click on one of these blue squares, you will:
* Make it hot, turning it to red
e Make this grip a base point
e Start a group of five Modify commands (using the right-click)

The Five Commands

= Once you make one of the blue squares hot (by clicking on it), this grip will
become the base point for five commands, they are:
e Move
e Mirror
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¢ Rotate
e Scale
e Stretch
" To see these commands, right-click and the following shortcut menu will
appear:
Enker
Recent Input L4
Move
Ak Mirror
O Rotate
Scale
[.;_\ Skretch
Ease Poink
°S Copy
<A Undo Chi4z

Properties

Exit

" The other options available in the shortcut menu are:
* Base Point, which is used to define a new base point other than the one
you started with.
* Copy, which is a mode rather than a command. Copy mode works with
the other five commands and will give you the ability to Rotate with
Copy, Scale with Copy, etc.

Steps

" The steps to use Grips are as follows:

* Select the object(s) desired (direct clicking, Window mode, or Crossing
mode).

* Select one of the grips to be your base point and click it. It will become
hot (red by default).

* Right-click and select the desired command from the shortcut menu.
You can now specify another base point and/or you can select the Copy
mode.

e Perform the steps of the desired command.

* Once you are done, press [Esc] either once or twice depending on the
command you are working with.
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Torwe ® You can use OSNAP with Grips with no limitations. Also, you can use Polar

Tracking and OTRACK, so the modification will be accurate.

= Mirror is the only command that does not explicitly ask for a base point.
Why s it listed with the other four commands? The answer is that AutoCAD
considers the first point of the mirror line to be the base point.

= In order to keep both the original and the mirrored image using Grips, you
have to select the Copy mode after you select the Mirror command.

®  You can deselect certain objects from the grips by holding the [Shift] key
and clicking on the object, avoiding the blue squares.

Dynamic Input

= Dynamic Input can give you information about the objects with their grips
appearing on the screen.

= Ifyou hover over an end grip of a line, Dynamic Input tells you the length
and the angle of that line.

3.2806 :

= 5
] 45

= If you hover over an end grip shared between two lines, Dynamic Input
tells you the length and angle of both lines:

2.7361

3.2896

= If you hover over the middle grip of an arc, Dynamic Input tells you the
radius and the included angle of the arc:
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12z

13015

Are

If you hover over the quadrant grip of the circle, Dynamic Input tells you
the radius of the circle:

Cirrle

If you hover over an intermediate grip of a polyline, Dynamic Input tells
you the lengths of the line segments (without the angles):

= 1,5000

Palyline

USING GRIPS

Y18 .
@“ Exercise 32

1.
2.
3.

Start AutoCAD 2010.

Open the file Exercise_32.dwg.

Without issuing any commands, select the upper circle. Make the center hot,
then right-click and select Scale, then right-click again and select Copy. At
the Scale factor prompt type 0.5. Press [Esc] twice.

In the right part of the base, without issuing any commands, select the
rectangle. Make one of the blue grips hot by clicking it, right-click, select
Rotate, then right-click again and select Base Point. Specify a new base
point, which is the center of the rectangle (using OSNAP and OTRACK),
and setting the Rotation angle = 90. Press [Esc] twice.
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5. Select the rotated rectangle at the right part of the base, select any grip to
make it hot, then right-click and select Mirror. Right-click again and select
Copy. Right-click for a third time and select Base Point. Specify one of
the two endpoints of the vertical lines separating the two parts of the base
and then specify the other endpoint. Press [Esc] twice. The shape will look
like this:

A\

\ /

6. Save the file and close it.

CHAPTER REVIEW

1. What do the commands Move, Copy, Rotate, Scale, and Stretch have in
common?

a. They are all modifying commands.

b. They all use the base point concept.

c. They all change the length of an object.
d. A and B.

2. Inthe Stretch command, you have to use or while selecting
objects.

3. Mirrtext is used to control whether to copy or mirror the text in the Mirror
command.

a. True
b. False
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4. If you break a circle, take care to specify the two points:
a. CCW
b. CW
c. It doesn’t matter
d. You can’t break a circle
5. You can scale using a Scale factor = —1.

a. True
b. False

6. Inthe Array command and the Rectangular option, the Row offset must
be if you want to repeat the objects downward.

CHAPTER REVIEW ANSWERS

1. d

2. CorCP
3. a

4. a

5 b

6

negative
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In This Chapter

What Are Blocks?
Creating Blocks

Inserting Blocks

Exploding Blocks

Using Design Center
Automatic Scaling

What Is a Tool Palette?
Creating a Tool Palette
Customizing a Tool Palette
Editing Blocks

SO O

6.1 WHAT ARE BLOCKS?

A block in AutoCAD® is any shape that is repeated in one or more drawings
more than once.

Instead of drawing it each and every time you need it, use the following
steps:

e  Draw it once.

e Store it as a block.

* Insert it as many times as you wish.

Blocks in AutoCAD have changed over the years, which has made some of
the old procedures obsolete.

In this chapter, we will discuss the old methods, but we will concentrate more
on the new methods of using blocks.



144

Chapter 6 Dealing with Blocks

6.2 CREATING BLOCKS

The first step in creating blocks in AutoCAD is to draw the desired shape.
While drawing the shape, consider the following three guidelines:

e Draw the shape in Layer 0 (zero).

e Draw the shape in certain units.

* Draw the shape in the right dimensions.

Why Layer 0?

Layer 0 is different from any other layer in AutoCAD, because it will allow
the block to be transparent both in color and in linetype.

If you draw the shape that will be a block while layer 0 is current, then insert
it into another layer with red color and dashdot linetype so the block will be
red and dashdot.

Why Certain Units?

If you want AutoCAD to automatically rescale your block to fit into the
current drawing units, you have to specify the units of the block.

What Are the Right Dimensions?

Right dimensions are either:

e The real dimensions of the shape.

e Values for the distances, such as 1, 10, 100, 1000. It will be easier to scale
the block once you insert it.

Let’s assume we draw the following shape:

The next step would be to think about a point that will act as the base point
(the handle for this block).

Also, think of a good name for this block.

With all of these in mind, you can now issue the command.
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" Make sure you are in the Home tab on the Ribbon, and, by using the Block
panel, select the Create button:

oy &
Insert o it

Create
Creates a block definition from sslected objects

[l BLOCK

Press F1 for more help

®  The following dialog box will appear:

[ ¥ Block Definition

Mame:
|D00r v| I[\

Basze point Objects Behavior

[ Asrnatative [1]

Fick paint Select objects

% [1804648846658353 | O Retan FlSe = i

‘v [13.21914626105543 @ Canveit ta black Al esledin
pi—————— ) Delete
£ |0.0000
I—| 4 objects zelected
Settings Drescription
Block unit: This is a single leaf Door

| Millimeters »
Huperlink...

[ Open in block editor k' n]:8 ﬂ [ Cancel ] [ Help ]

= Type the name of the block (similar to the layer naming conditions, it should
not exceed 255 characters).

= Under Base point, click the Pick point button to input the base point of
the block. Once you are done, press [Enter] or right-click. Or, you can select
the checkbox Specify On-screen to specify the base point after the dialog
box is closed.

= Under Objects, click the Select objects button to select the objects. Once
you are done, press [Enter] or right-click. Or, you can select the checkbox
Specify On-screen to specify the base point after the dialog box is closed.

®  To decide what to do with the objects you draw to create this block, select
one of the following three choices:
e Retain
e Convert to block
e Delete
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Objects

Specity Dn-screen

Select objects

() Retain
(%) Corrvert ko block
() Delete

4 objects selected

= Under Behavior, set the following:
¢ Leave Annotative off (this is an advanced feature).
* Choose to Scale uniformly (X-scale = Y-scale) or not.
e Choose whether to Allow exploding or not.
Biehavior

[ Asrrtative @

Match block onentation
to layout

[ Scale unifarmly

Allow exploding

= Under Settings, select the Block unit you will be using in your drawing.
This will help AutoCAD in the Automatic scaling feature.

Settings

Block unit;

| Millimeters pif;,|
[ Hupeilink. .. ]

= (Click the Hyperlink button and the following dialog box will appear:

LY Insert Hyperlink Fz'

Link ta: Text to display: |More Detais |

Type the file or Web page name:

. | C:iMy_Project|Details.dwg |

dsting File or Or seleck From lisk: Browse for:
= C:iProgram Files\AutoCAD Gator Beta Z‘LSaaneh;_.ué‘

Tocent | File.., I
% Fle C:\Program Files\AutoCAD Gator Beta 21Samplelt ==
S, =\ Program Files)dbnt AN Gatnr Reba 24 Samnlelf
| Dl AukoCAD 2010 CowrsewareldutoCAD 2010 Es
|—@1 Browsed | DolAUIOCAD 2010 CoursewarelAUIDCAD 2010 ES
* Panes D:lAutoCAD 2010 CoursewarelAutoCAD 2010 Es

Dl AukoCAD 2010 CowsewarelautoCAD 2010 Es
i s ) Dl AutaCAD 2010 CowrscwarchAuboTAD 2010 Es
2

& ke b A AN 21 N Criersrwaret AnbnCAD 2010 Fa 2
= e 3 Target. .. |

Path: |c:\My_Project|Details.dwa
Use relative path for hyperlink
[¥] Convert DWG hyperlinks ko DWF
0 objects selected,
0 objects with hyperlinks,

[ ok J[ coe ][ Hw |
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e This dialog box will allow users to insert a hyperlink inside the block to
take them to a website, a drawing file with more details, an MS Word file,
an Excel file for calculation, etc.

e After you finish, when you approach the block, you will see something

like the following:

% More Details CTRL + dlick to follow link

[ Block Reference
Color M BylLayer
Layer

Linetype Bylayer

* As you can see, the shape of the hyperlink will be displayed and a help
message will appear telling you to hold the [Ctrl] key and click the block
to open the desired link.

Write any description for your block.

Select whether to allow this block to be opened in the block editor (block

editor is an advanced feature used to create dynamic blocks) or to keep it

off for the time being.

When you are done, click OK.

Now, let’s imagine that our drawing has a cabinet, the door of the cabinet

will be opened, and the defined block will be put inside it. This block will be

intact. Even when you insert it, you will only insert a copy of it.
®  You can define as many blocks as you wish.

CREATING A BLOCK (METRIC)

w Workshop 3-A
1. Start AutoCAD 2010.
2. Open the file Workshop_03.dwg.
3. Make layer O current.
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4. Choose an empty space and draw the following shape (without dimensions):

e

Base point

5. Using the Make Block command, create a block using the following
information:

a. Block name = Door

Specify the designated base point.

Delete the shape after the creation of the block.
Block unit = Millimeters

Scale uniformly = off, Allow exploding = on

™o o T

Description = Door to be used inside the building. Refer to the door
table.

g. Open in block editor = off
6. Save the file and close it.

CREATING A BLOCK (IMPERIAL)

@" Workshop 3-B

1. Start AutoCAD 2010.

2. Open the file Workshop_03.dwg.
3. Make layer O current.
4

Choose an empty space and draw the following shape (without dimensions):
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Base point

5. Using the Make Block command, create a block using the following
information:

a. Block name = Door

Specify the designated base point.

Delete the shape after the creation of the block.
Block unit = Inches

Scale uniformly = off, Allow exploding = on

A

Description = Door to be used inside the building. Refer to the door
table.

g. Open in block editor = off
6. Save the file and close it.

6.3 INSERTING BLOCKS

®  Once you create a block, you can use it in your drawing as many times as
you wish.

®  When inserting a block into your drawing, consider the following
guidelines:
e Set the desired layer to be current.
e Prepare the drawing to accommodate the block (e.g., finish the door

openings before inserting the door block).
®  After you consider all of these guidelines, issue the command.
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" Make sure you are in the Home tab on the Ribbon, and, using the Block
panel, select the Insert button.

’_ﬁ = Create
£ Edit
‘2 Edit Attribute ~

Block =

Insert

Insert
Inserts a block or a drawing in the cumrent drawing

[y INSERT

Press F1 for more help

" The following dialog box will appear:

[ Insert
Name: |DUUT V| [ Browse... ] ﬂ—\
Fath:
Inzertion point Scale Fiotation
Specify On-screen [ Specify On-screen [ Specify Dn-screen
| | s |‘I.DDDD | Angle: |D
[.000e | Y- |1.0000 | | cEmdkin
= | o | Z: |‘I.DDDD | Unit: Millimeters
[ Urifarm Scale Factor: |0.0033
[ Explade | ok | [ Cancel ] [ Help ]

Select the name of the desired block from the list.

Specify the Insertion point, using one of two methods:

* C(lick the Specify On-screen checkbox. By doing so, you will specify
the insertion point using the mouse (this is easier than the next
method).

e Type the coordinates of the insertion point.

®  Specify the Scale of the block by using one of the following methods:

* Click the Specify On-screen checkbox. By doing so, you will specify the
scale using the mouse.

* Type the scale factor in all three directions of the insertion point. Because
you can type in the scale factor, you can set the X-scale factor not equal
to the Y-scale factor.

* Another way to specify the scale is to click the Uniform Scale checkbox,
which will allow you to input only one scale (the others will follow).
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®  Specify the Rotation of the block by using one of the following methods:

e Click the Specify On-screen checkbox, which means you will specity
the rotation angle using the mouse.

e Type the rotation angle.

®  The Block unit part will be read-only, thereby showing you the unit
that you specified when you created this block. Also, it will show the
Factor that is based on the Block unit and the drawing unit (which is
defined in the Drawing/Units dialog box in the Application Menu).
With this factor, AutoCAD will automatically scale the block to suit the
current drawing.
Click OK to end the command.

e Using the Scale of the block you can use negative values to insert mirror

images of your block. See the following example:

N

X-1,Y-1 X--1,Y-1
X=1,Y=-1 W= A =

INSERTING BLOCKS (METRIC AND IMPERIAL)

@" Workshops 4-A and 4-B
1. Start AutoCAD 2010.

2. Open the file Workshop_04.dwg.
3. Make the layer Doors current.
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4. Using the Insert command, insert the block Door in the proper places as

shown:
Lzr"l

N

i r[

5. Save the file and close it.

6.4 EXPLODING BLOCKS

®  When you insert incidences of blocks, keep them as blocks and do not try

to change their nature.

However, in some (rare) cases, you may want to explode the block (which is
one object) to the objects forming it.

To explode the block, you need to use the Explode command.

Make sure you are in the Home tab on the Ribbon, and, using the Modify
panel, select the Explode button.

b, BORE-
+ Bl A A

Maove _éEE ﬂ e
i

Explode
Breaks a compound object into its component objects

MDdify -

[ EXPLODE

Press F1 for more help
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AutoCAD will prompt you to:

Select objects:

NOTE

Once you are done, press [Enter] or right-click.

Once you explode a block, it will go back to its original layer (the layer the
block was created in).

Do not use this command unless you really need it.

In older versions of AutoCAD, a block could not be defined as a cutting
edge or a boundary edge in the Trim and Extend commands. Starting with
AutoCAD 2005, you can select blocks as cutting edges and boundary edges.
Therefore, there is no need to explode the block for this purpose.

You can also use this command to explode polylines to lines and arcs.

6.5 USING DESIGN CENTER

AutoCAD has a very helpful tool called Design Center, which allows the

user to share blocks, layers, and other things between different files.

In this chapter, we will concentrate on blocks.

The file you want to take the blocks from could be anywhere:

It could be on your computer.

e It could be on your colleague’s computer, which is hooked up to the
company’s local area network.

e It could be on a website.

To start the Design Center command, make sure you are in the View tab

on the Ribbon, and, using the Palettes panel, select the Design Center

button.

' @Eﬁéi;
*_ l.'—

Palett

Sheet Set

Paletbes Propertes  y-nager f“

DesignCenter

Opens or closas the DesignCenter window

[ ADCENTER

Press F1 for more help
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= The following will appear on the screen:

|"x B & @ =l ]ﬂ[-? - Autodesk Seek design content
= | Folders | Dpen Drawings | Histary
| Falder List x = i A
[#-[C3) Database Connectivity o] E u ﬁ (== ﬂ:m
- DesignCenter Bed-Queen  Chair - Desk Chair - Computer ~ Copy Maching
# Fa Analog Integrated Cire Rocking Terminal A
- F AutoCAD Teststyles a F
=] Eﬁ Basic Electronics. dwe [:] % — f H
&P CMOS Integrated Circ
75 Electical Power.dwg (= || Desk - 302 60 Dining Set - 36 Entertainment  Evercise Bike  File Cabinet - =
& Eﬁ F asteners - Metric. dv if. ®72in Center Letter
=] Fﬁ Fasteners - US.dwg =
= F_a Home - Space Flanne == @ & %
Tl Block. .
% D.octsl Hutch-19% Lamo-Table Phone - Desk  Piano-Baby Plant- Rubber ™
= imstyles x
=% Lavers
- Laypouts
i} Liretypes
o /5 Multilzaderstyles
L} x
= Tablestylex
%ﬂ Textatyles || DesignCenter Home-Space Flanner example
a = .. —__
= |4 i | >
C:WProgram FileshdutaCaD Gator Beta 245 amplehDesignCenter\Home - Space Planner. dwghBlocks (20 Item(s])

" Asyou can see, the Design Center palette is split into two parts:

* On the left, you will see the hierarchy of your computer, including all your
hard disks and network places (just like My Computer in Windows).
Select (by double-clicking) the desired hard disk, folder, and drawing,

and you will see something like the following:

= .E_'E___ Hame - Space Flanner.dwg
g’j Blocks

,,ﬁ Dimatyles

S5 Layers

| Layouts
Linetypes
/7 Multileaderstyles

T ablestyles

g Testztyles

Hrefz

" Asyou can see, you can take from this drawing the following:

Blocks
Dimstyles
Layers
Layouts
Linetypes

Multileaderstyles
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Tablestyles
Textstyles

Xrefs

®  Once you click the word Blocks, take a look at the right part of Design
Center. You will see the blocks available in this drawing.

®  There are several ways to move the blocks from this drawing to your drawing.
They are:

Drag and drop (using the left button)
Drag and drop (using the right button)
Double-click

Right-click

Drag and Drop Using the Left Button

= Perform the following steps:

Make sure that you are in the right layer.

Make sure that you switched on the right OSNAP settings.

Click and hold the desired block.

Drag the block into your drawing; you will be holding it from the base
point.

Once you catch the right OSNAP, release the mouse button.

Drag and Drop Using the Right Button

®  Perform the following steps:

Make sure that you are in the right layer.

Make sure that you switched on the right OSNAP settings.

Right-click and hold the desired block.

Drag the block into your drawing.

Release the mouse button and the following shortcut menu will appear:

Insert Block...

Cancel

It is the same as the Insert command discussed earlier.
Follow the same steps as the Insert command.

Double-Click

= If you double-click any block in the Design Center, the Insert dialog box
will appear and you can perform the same steps.
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Right-Click

Select the desired block and right-click. The following shortcut menu will
appear:

Insert Block...
Insert and Redefine
Redefine only

Block. Editar

Copy

Create Tool Palette

If you select Insert Block, the Insert dialog box will appear as discussed
previously.

You will notice two options, Insert and Redefine and Redefine only.
We will be discussing redefining shortly.

Select the Block Editor option if you want to open this block in the block
editor in order to add dynamic features to it.

If you select Copy, then you will copy the block to the clipboard of
Windows, and you can use it in AutoCAD or in other software. To use it,
select Edit/Paste or [Ctr]l] + V.

We will discuss the last option in the shortcut menu, the Tool Palette,

shortly.

6.6 AUTOMATIC SCALING

If you are using the Design Center to bring some blocks from other
drawings and find that a block is either too large or too small, you will know
that there is something wrong with the Automatic Scaling feature.

To control the Automatic Scaling feature:

e While you are creating the block make sure you are setting the right

Block unit.

e Before you bring the block from the Design Center, set the Units

to scale inserted contents in the Drawing/Units option of the
Application Menu.
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Block Unit

When you are creating a block, the following dialog box will appear:

[ ¥ Block Definition

M ame:

|D00r

g

Basze point

Fick paint

Settings

Objects Behavior

Sel

[ Annotative Ii_l

- EIEETEETI (e [lSesriand

; Convert to block

Y. |13.21914625105543 gDDTVE' il [7] &llow exploding
pie——— e elete

Z. |0.0000 |

4 objects selected

[rescription

Block unit:
Millimeters »

J Thiz iz a gingle leaf Door

[ Open in block editor E 0k, a [ Cancel ] [

Help

]

Under the area labeled Block unit, select the desired unit.

Units to Scale Inserted Contents

Before using any block, select Drawing/Units from the Application Menu
and the following dialog box will appear:

[3 Drawing Units

Length Angle

Type: Type:

|Decimal V| |Decimal [egrees v|

Precision: Precision:

|0.0000 9 o ¥
[ Clockwize

Inzertion scale
Units to scale inserted content:

Meters »

Sample Output

1.6000,2.0033,0.0000
3.0000<45,0.0000

Lighting
LUnits for specifying the intensity of lighting:

Intemational »

ok [ Cancel ] [ Direction... ] [ Help




158

Chapter 6 Dealing with Blocks

Under the area labeled Units to scale inserted contents, set the desired
scale used in your drawing.
Using the two scales, AutoCAD will calculate the proper scale for the block.

USING THE DESIGN CENTER (METRIC)

AME o
;@e

Workshop 5-A

1.

2.
3.
4

8.

Start AutoCAD 2010.
Open the file Workshop_05.dwg.
Make the Furniture layer current.

Select Format/Units and make sure that Units to scale inserted content
is millimeters.

Open the Design Center. From the left part of the Design Center palette
double-click the drive containing the AutoCAD 2010 folder.

Select AutoCAD 2010/Sample/Design Center.

Using Home Space Planner.dwg, House Designer.dwg, and Kitchens.dwg
while OSNAP is off, drag and drop the following blocks as shown:

I s

Save the file and close it.

USING THE DESIGN CENTER (IMPERIAL)

e

pla ]
‘;@e

Workshop 5-B

1.

2.
3.
4

Start AutoCAD 2010.
Open the file Workshop_05.dwg.
Make the Furniture layer current.

Select Format/Units and make sure that Units to scale inserted content
is in inches.
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5.

8.

Open the Design Center. From the left part of the Design Center palette
double-click the drive containing the AutoCAD 2010 folder.

Select AutoCAD 2010/Sample/Design Center.

Using Home Space Planner.dwg, House Designer.dwg, and Kitchens.dwg
while OSNAP is off, drag and drop the following blocks as shown:

T .

Save the file and close it.

6.7 WHAT IS A TOOL PALETTE?

The Design Center gives us the ability to share data from other files.
However, you need to make sure you are at the right layer and specify the
rotation angle, scale factor, etc. Also, you need to search for the desired
content each and every time.

Tool Palette will solve all of these problems.

Tool Palette will keep blocks, hatch, and other items available for you
regardless of which drawing you are using. You can keep virtually anything
inside a Tool Palette.

Tool Palette works with the same drag-and-drop method we used with the
Design Center, but in Tool Palette the method will be done in two ways:
from Tool Palette and to Tool Palette.

Tool Palette is unique per computer in the sense that it is not limited to
one particular drawing. Therefore, if you create/customize a Tool Palette, it
will be available for all your drawings.
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" To start the Tool Palette command, make sure you are in the View tab on the
Ribbon, and, using the Palettes panel, select the Tool Palettes button:

y S @

=

= s
Elonces Manager iy

Palettes

Tool Palettes

Opens or closes the Tool palettes

[ TOOLPALETTES

Press F1 for more help

= The following will appear on the screen:

4
Impetial samples ™
El
7 Door - Imperial
e
Window
< - Imperial

[D Aluminurn
<3 Window (..,

= Fluorescent
= (Recessed...

% ] archit... [Annot... IConst... ]Model...

\o 5tud - Imperial

E. Toilet - Imperial

* Trees - Imperizl
=7

= Wehicles
< - Imperial

Metric samples

oo Ao

LZl Tool Palettes - All Palettes

][ struet...| ciwil |Electri... [Mech.

" You will see several premade Tool Palettes by Autodesk® for your immediate
use.

=  Depending on the source, you can create your own Tool Palette using
different methods.
You can copy, cut, and paste tools inside each Tool Palette.
You can customize the tools inside each Tool Palette.
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6.8 CREATING A TOOL PALETTE

Creating a Tool Palette from Scratch

= Right-click over the name of any existing Tool Palette and the following
shortcut menu will appear:

Mowe Up
Mave Dawn

View Oplions...

Mew Palette
Delete Palette
Renare Palstte

®  Select the New Palette option and a new Tool Palette will be added. Type
in the name of the new Tool Palette.

:[[7] Learn about customizing |
ﬁ tool palettes o
= -
=
L
C
(=]

]
]
g

=
C
=
E
=
=5

L
£

=
LT)
= o

&

e, b ot

: =
E My Tools E

o] =
= -
F p
o @
Wil =

&
= =
=
5 &

2
*:l =

A new empty Tool Palette will be added.
®  To fill this Tool Palette, use the drag-and-drop method either from the
Graphical Area or from the Design Center.
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sorwe By default, the local blocks of the current drawing are not automatically
available in your Tool Palettes.
Example

= Assume we have the following drawing in front of us. This drawing contains
polylines, hatch, and a linear dimension:

78

o B
G, ////é%

v
I

= Without issuing any commands, click on the polyline, then hold it (avoiding the
blue rectangles) and drag it into the empty Tool Palette. Do the same thing
for the hatch and the linear dimension. Your Tool Palette will look like the

following:
: .4
§ ) ¥ Polyline o
£ =
: V/
§ AMNSI3
L
] > Linear
+ Dimension
c
T
%7
I
el

[ cwt [Electri...|my Ta... [Mech...
EZ Tool Palettes - All Palettes
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Creating a Tool Palette Using the Design Center

" You can copy all of the blocks in one drawing using the Design Center and
create a Tool Palette from them, retaining the name of the drawing.
= To do that, follow these steps:
¢ Start Design Center.
¢ Go to the desired folder, then to the desired file.
* Right-click on the Blocks icon and the following shortcut menu will
appear:
I‘x ERE R @ &= ]ﬂ[- o Autodesk Seek design content
] Folders | Open Drawings | History
Folder List * A Q ~
- FS Analog Inteqrated Ciruits. dwg A E D_D ﬁ ==
H Eﬁ AutoCAD Tentstules and Linety Bed - Queen  Chair - Desk Chair - Computer
7] Eﬁ Basic Electonics. dwg Rocking Teminal =
= Eﬁ CHOS Integrated Circuits.dwg
#-FS Electical Power.dwg | [ @ — =
H Eﬁ Fasteners - Metric.dwg
=] Eﬁ Fasterers - I5.dwg = | Bopy Machine Desk - 30 60 Dining Set - 36 Entertanment
= L—% Home - Space Planner dwg n; #72in. Center
@%-Explﬂre f H |—=] @
Search... ‘
kercize Bike  File Cabinet - Hutch-19x  Lamp - Table M
#Add to Favorites o o ) ) I
_ Organize Favorites, .. r
E : Ta  Create Tool Palette |
5 Textstiles T
= Hrefs x
%’ & ¥ House Designer.dwg 3 DesignCenter Home-5S pace Flanner example
= i 1l | *
C:4Program Files'wutoCAD Gator Beta 245 ampletD ezignCenter'Home - Space Planner. dwg'Blocks [20 ltem{z])
®  Select the Create Tool Palette option and a new Tool Palette will be added
with the name of the file you chose. It will include all of the blocks.
®  You can also drag and drop any block from the Design Center to any

desired Tool Palette.

6.9 CUSTOMIZING A TOOL PALETTE

Blocks and hatch in a Tool Palette can be copied and then pasted in the same
Tool Palette or in any other Tool Palette.
The purpose of this option is to assign different properties to each tool.
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= For example, there is a block called chair and you want to make three copies
of it. Each copy would hold a different rotation angle. The same thing applies
to hatch patterns, as each copy can have a different scale factor.

®  Also, you can specify that a certain block (or hatch) go to a certain layer
regardless of the current layer.

How to Copy and Paste a Tool

= Follow these steps:
* Right-click on the desired tool and the following shortcut menu will
appear:

Block Editor
Zuk
Copy

Delete
Rename

IUpdate tool image
Specify image. ..

Properties...

* Select the Copy option.

* Select the Paste option and the copied tool will reside at the bottom of
the Tool Palette, and will hold the same name.

e In any Tool Palette, right-click and the following shortcut menu will

appear:

w Allow Docking
{3 Seek Design Content

Auko-hide

Transparency. ..

view Options. ..

Sork By 3

add Text
add Separator

Mew Palette
Delete Palette
Rename Palette

Customize Paletkes...
Cuskomize Commands. ..
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How to Customize a Tool

= Follow these steps:
* Right-click on the copied tool and the following shortcut menu will appear:

Redefine
Block Editor

Cuk
Copy

Delete
Rename

Update kool image
Specify image. ..

Properties. ..

* Select the Properties option and the following dialog box will appear:

®  You can change the name and description of the tool.

[ Tool Properties

Image:

M ame:

(X

X]

| Droor - Imperial |

/II Description:

|D00r plan view supporting various standard sizes and 0per|

Ed

Mame

Door - Imperial

Source file C:\Program Files|AutoCAD Gator Beta 215...,
Scale 1.0000

Auxiliary scale Mone

Rotation o

Prompt for rotation  |po

Explode Mo

Color M EBvlaver

Layer -- use current
Linekype -- Use current

Flot style ByLayer

Lineweight ByLayer

Door Size

40,0000
Wwall Thickness £.0000
Hinge: Left
Swing Inside
Opening Angle Cpen 309

[

QK J[ Cancel ][ Help J

®  There are two types of properties:
e Insert properties, where a block’s properties are different from a hatch’s
properties.
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* General properties, such as color, layer, linetype, plot style, and

lineweight.

= By default, the General properties are all use current, which means use

the current settings.
= All Insert properties and General properties are changeable.

ot m  In the Tool Properties dialog box, if the image of the block is not clear, you
can change it. To do so, perform the following steps:

* Go to the image, right-click, and a shortcut menu will appear:

Redefine

Block, Editor

Cuk
Copy

Delete
Rename

IUpdate tool image
Specify image. ..

Properties...

* Select Specify image and the following dialog box will appear:

[ Y Select Image File

Histary

4

My Da..

worites
e

Fa

2

Loak in: | ) Images

v| <o @ 3 B views - Took -

Mame = Size | Type Date Modifie
EH anstataz 1KE PNGFile 17-Dec-08 3
EF] anistated LKE PNG File 17-Dec-08 3
[&F]Hatch tool_F9326E25-6655-4... LKE PNG File 17-Dec-08 3
[&F]Hatch tool_F9326E25-6655-4... LKE PNG File 17-Dec-08 3
= I 3

Files of type: |All Image files [*.brp. “.jpg. *.pna. " gif, "t \".|

X

* Select the desired folder and the desired file and click Open

new image will appear.

. Now the
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USING AND CUSTOMIZING TOOL PALETTES
(METRIC AND IMPERIAL)

@" Workshops 6-A and 6-B

L e

S

10.

11.
12.

13.

14.

15.

16.

Start AutoCAD 2010.
Start a new file.
Make layer O current.

Open the Design Center. From the left part of the Design Center palette
double-click the drive containing the AutoCAD 2010 folder.

Select AutoCAD 2010/Sample/Design Center.

Select the file Home Space Planner.dwg.

Right-click the Blocks icon and select Create Tool Palette. A new Tool
Palette with the name Home Space Planner will be added.

Select the file House Designer.dwg.

Show the blocks for this file.

Locate Bath Tub -26 x 60 in block and drag and drop it in your newly
created Tool Palette.

Do the same with the Sink Oval Top block.

Right-click on the name of the Tool Palette and select Rename, and change
the name to My Tools.

In the My Tools Tool Palette, right-click on the tool named Chair-
Rocking, and select Properties. In the dialog box, change the Layer from
use current to Furniture.

Right-click on the same tool again and select Copy. Select an empty space
and Paste it three times.

Using the same method in Step 13, change the rotation angle of these blocks
to be 90, —90, 180.

Now you have a tool palette that you can use in all your drawings on this
computer.

6.10 EDITING BLOCKS

Assume that after you created a block and have inserted it into your drawing
several times, you discover that there is something wrong with it.

To solve your problem, you need to redefine the original block using Block
Editor.

In the block editor, you can create a Dynamic Block (an advanced feature
in AutoCAD, but for now we will use it only to edit blocks).
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®  To start the Block Editor command, make sure you are in the Home tab
on the Ribbon, and, using the Block panel, select the Edit button.

l—rj I3 Create
LY [T

et " Edlid Attribute -
Edit

Opens the block definition in the Block Editor

Block «

[ BEDIT

Press F1 for more help

= AutoCAD will show the following dialog box:

Y Edit Block Definition 3

Block to create or edit

|D00r | Freview
<Current Drawing:
Chair - Desk
Chair 01
Chair 02
Droar
[rescription
Thiz iz a gingle leaf Door

L Ok, J[ Cancel H Help ]

Select the name of the block to be edited and click OK.
The Block Editor will open. A new tab with many new panels will be added
titled Block Editor.

®  You should not be intimidated by these changes, simply ignore them, and make
all the changes you need to your block (adding, modifying, and erasing).

= Once you are done, click the Close Block Editor button on the right and
the following message will appear:

% Block - Changes Not Saved [g|

3. The changes you made have not been saved. What do you
&5 want to do?

‘ = Save the changes to Door ‘

= Discard the changes and close the Block Editor

Cancel
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NOTE

You have two choices, either to save the changes to the block, or simply to
discard these changes.
If you double-click on a block, it will start the same command.

EDITING BLOCKS (METRIC)

AME o
D‘@o

Workshop 7-A

L e

“

© P >

10.
11.

Start AutoCAD 2010.
Open the file Workshop_07.dwg.
Start the Edit command in the Block panel.

Select one of the doors you inserted. Once the dialog box appears, click
OK.

Select the arc representing the swing of the door. Right-click and select
Properties.

Change its layer to Door_Swing.

Change the Linetype scale = 200.

Close the Properties palette.

Click Save changes.

You will see now that all the door swings change to dashed linetype.
Save the file and close it.

EDITING BLOCKS (IMPERIAL)

AME o
3‘@6

Workshop 7-B

“ = o=

© X >

10.
11.

Start AutoCAD 2010.
Open the file Workshop_07.dwg.
Start the Edit command in the Block panel.

Select one of the doors you inserted. Once the dialog box appears, click
OK.

Select the arc representing the swing of the door. Right-click and select
Properties.

Change its layer to be Door_Swing.

Change the Linetype scale = 10.

Close the Properties palette.

Click Save changes.

You will see now that all the door swings change to dashed linetype.
Save the file and close it.
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CHAPTER REVIEW

1. You should draw your original shape, which will be a block, in layer 0.
a. True
b. False
2. The Automatic Scaling feature in AutoCAD:
a. Will change the scale of the block to fit in the current drawing.
b. Will require two scales to convert the block.
c. Will work for both blocks and hatch.
d. None of the above.
3. Which of the following statements is true about Tool Palettes?
a. They can be created from blocks coming from the Design Center.
b. You can drag and drop to and from a Tool Palette.
c. You can customize the block inside a Tool Palette.
d. All of the above.
4. Which of the following commands cannot be used for blocks?
a. Explode
b. Insert
c. Makelocalblock
d. Block Editor

5. In order to make the Design Center and Tool Palettes occupy less space
in the Graphical Area, use

CHAPTER REVIEW ANSWERS

0 o s oo

1
2.
3.
4
5

Auto-hide
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In This Chapter

Hatching in AutoCAD®

Selecting the Hatch Pattern
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Previewing the Hatch
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Editing an Existing Hatch or Gradient
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7.1 HATCHING IN AUTOCAD®

® In order to hatch in AutoCAD® you need to draw objects forming a closed
area. Beginning with AutoCAD 2005, it became acceptable to hatch an area
with a small opening.

" AutoCAD comes with several generic predefined hatch patterns saved in one
of two files called acad.pat and acadiso.pat. You can also buy other hatch
patterns from third parties, which can be found on the Internet.

A hatch, like any other object, should be placed in a separate layer.
There are two methods to hatch in AutoCAD: the old method (Hatch
command) and the new method (Tool Palette).

7.2 SELECTING THE HATCH PATTERN

®  This is the old method of hatching in AutoCAD.
®  To start the Hatch command, make sure you are in the Home tab on the
Ribbon, and, using the Draw panel, select the Hatch button.
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Hatch
Fills an enclosed area or selectad ohjects with a hatch pattern or fill

[ HATCH
Press F1 for more help

The following dialog box will appear:

X

Y Hatch and Gradient

Hatch |Gradieﬁ| Boundaries

Type and pattern Add: Fick points

Tope: Predefined »
Pattern: ANSITI v

Add; Select objects

Swatch:
Angle and scale Q
Angle: Scale:

0 ¥ [1.00m0 & Options

[] Annotative (1]
Azzociative
[[] Create separate hatches

Felative to paper spac

Draw order:

Send behind boundary %
Hatch arigin
®) Use curent arigin Inherit Properties

) Specified origin

Stare as default origin

Freview Ok [ Cancel ] [ Help ]@

Under the Hatch tab, select the Type pop-up list and you will see the
following choices:

Fiedefined

Uzer defined
Cusgtarm
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User Defined

®  The simplest hatch pattern has parallel lines. Once this option is selected,
the following parameters will be valid:
e Swatch: displays a preview of the hatch.
* Angle: defines the angle of the parallel lines.
* Spacing: defines the distance between two parallel lines.
* Double: means “in both ways.”

®  The following is a User defined hatch, using Angle = 45 and Double
hatch:

Predefined

®  There are a handful of hatch patterns available for use. You will see ANSI
hatches, ISO hatches, and commonly used hatches. The following are the
parameters to be set:
e Pattern: whether you select the desired pattern using the pop-up list,
select the small button with the three dots, or click Swatch, the following
dialog box will appear showing the ANSI hatches:
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ANSI (150 | Other Predefined | Custom|

77/

ANSIET ANSI32 ANSI33 ANGI34

7 A
i i et

ANSIEE ANSI3E ANSIIF ANSI3E

e (lick the ISO tab and you will see the following:

| ANSI ||SEI |Dther Predefined | Custorn|

= Bl H =

15002100 15003100 1S004w700  1SO0Sw100

SERN==

15006100 15007100 1S009w00  1S00%w100

=l B OBl B

15010400 1501100 1501200 150713100

= =

15014100 15015100
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e Click the Other Predefined tab and you will see the following:

(M5l 150 | Other Predefined | Custorn

CLL A
LCL] =
CLCL| |

SOLID ANGLE AR-BE1E AR-BE1EC

B

AR-BEE AR-BRELM  &R-BRSTD  AR-CONC

‘N
N9

&R-HBOME  AR-PAROT  AR-RROOF

AR-SAND BOx ERASS BRICK, ‘

*  When you are done selecting the hatch pattern, click OK.

e Set the Angle.

e Set the Scale of the hatch pattern.

e Ifyou select one of the ISO hatches, set the ISO pen width.

Custom

= If you customized a hatch pattern or bought some from a third party, they
should be used using the Custom tab.

7.3 SELECTING THE AREA TO BE HATCHED

®  After you pick your hatch pattern and set the relative parameters, you need
to select the desired area to be hatched.

®  You can select more than one area with the same command, but the hatch
will be considered either as one object or as separate objects.

®  There are two ways to select the objects forming the area:
e Add Pick points
e Add Select objects

Add Pick Points

®  This method is very simple. Click inside the desired area and AutoCAD will
recognize the area automatically.
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®  This method will also detect any objects (called islands) within the outer area,
and deselect them automatically. The islands will not be hatched.
Islands can be any object type: circle, closed polyline, text, etc.

o ®  We will discuss island detection in detail, shortly.
Click the Add: Pick points button located at the top right-hand part of the
dialog box.
Y Hatch and Gradient
“Hatch iGEd.enu Boundaries
Type and pattern Add: Fick points
Type, ’@I b ermines a boundal om selec obj at form an encloss
s @ Efeta, The dial;}: bof( ETo:res .tem!po::::iv,b-a?\:fyi ;:e ﬁ.rcn'.lptedltc. ’
Pattem: ! .. = Iﬂsaiectnbjeds.
Rwatch iaaaanannaREn| I
" The dialog box will disappear temporarily and the following prompt will
appear:
Pick internal point or [Select objects/remove
Boundaries]:

®  Click inside the desired area(s). When you are done, press [Enter] or right-
click and then select the Enter option. The dialog box will reappear.
Add Select Objects

This is the same method used to select any object, as previously discussed.
®  (Click the Add: Select objects button located at the top right-hand part of

the dialog box.
¥ Hatch and Gradient
Hatch i GEdlth. Boundaries

Type and pattemn Add: Pick points

Type: Uszer defined w
o Add; Select objects

5 i % [ Determines a boundary from selected objects that form an enclosed
watch: area. The dialog box closes temporarily, and you are prompted to

salect objects.

®  The dialog box will disappear temporarily and the following prompt will
appear:

Select objects or [pick internal point/remove
Boundaries]:

®  Select the desired objects that form a closed area. When you are done, press
[Enter] or right-click and then select the Enter option. The dialog box will
reappear.
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®  After you have made your selection, you will be able to do two things:

* Remove boundaries: you will most likely need this button when using
Add: Pick points. Add: Pick points will select all the inner objects
and text as islands and this button will allow you to remove some of the
selected objects as islands.

¢ View Selections: use this button to view the selection set to make sure
that it is the right one.

Boundaries

Add: Pick paints
Add: Select objectz
[ Remowe boundanies }

E

( Wiew Selections ]

7.4 PREVIEWING THE HATCH

®  The data input is now complete, you have selected the hatch pattern along
with its parameters, and you have selected the area to be hatched. The next
step is to preview the hatch before you make the final decision to accept the
outcome.

®  (Click the Preview button located at the lower left-hand corner of the dialog
box:

| [ Store az default origin ‘

e ) (s ) (e J @

Dismisses the dialog box and displays the currently defined boundaries
with the current hatch or fill settings. Click in the drawing or press ESC
to return to the dialog box. Right-click or press ENTER to accept the
hatch or fill. This option is not available when you have not yet
spedified points or selected objects to define your boundaries.

®  The dialog box will disappear temporarily.
" You will see the results of your settings (i.e., hatch pattern, angle, scale,
islands, etc.). Accordingly, AutoCAD will prompt you to:

Pick or press Esc to return to dialog or <Right-
click to accept hatch>:

= If you like what you see, right-click or press [Enter], otherwise, press
[Esc].
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If you pressed [Esc], the dialog box will reappear and you can change any of
the parameters, preview again, and so on.

HATCHING USING THE HATCH COMMAND (METRIC)

AE o,

Ay
@6

Workshop 8-A

1
2
3.
4
5

o

10.
11.
12.

13.

14.

Start AutoCAD 2010.

Open the file Workshop_08.dwg.

Make the Hatch layer current.

Start the Hatch command and select the Type as Predefined.

Click on Swatch and select the Other Predefined tab. Select the AR-
CONC pattern.

Set the Scale = 100.

Click on the Add: Pick points button, and click inside the area representing
the outer wall. Press [Enter].

Click Preview to see the results of the hatching, then press [Enter] to end
the command.

Start the Hatch command again and select the Type as Predefined.
Click on Swatch and select the ANSI tab. Select the ANSI32 pattern.
Set the Scale = 500.

Click on the Add: Pick points button, and click inside the area representing
the inner walls. Press [Enter].

Click Preview to see the results of the hatching, then press [Enter] to end
the command.

Save the file and close it.

HATCHING USING THE HATCH COMMAND (IMPERIAL)

L

A
3‘@6

Workshop 8-B

GUk W o

Start AutoCAD 2010.

Open the file Workshop_08.dwg.

Make the Hatch layer current.

Start the Hatch command and select the Type as Predefined.

Click on Swatch and select the Other Predefined tab. Select the AR-
CONC pattern.

Set the Scale = 5.
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7.

10.
11.
12.

13.

14.

Click on the Add: Pick points button and click inside the area representing
the outer wall. Press [ Enter].

Click Preview to see the results of the hatching, then press [Enter] to end
the command.

Start the Hatch command again and select the Type as Predefined.
Click on Swatch and select the ANSI tab. Select the ANSI32 pattern.
Set the Scale = 20.

Click on the Add: Pick points button and click inside the area representing
the inner walls. Press [Enter].

Click Preview to see the results of the hatching, then press [Enter] to end
the command.

Save the file and close it.

7.5 HATCHING OPTIONS

®  While you are hatching, there are some options in the Hatch command that
you should know in order to have full control over the hatching process.
® At the right side of the dialog box, there is a part labeled Options:
Optionz
[l Anrotative [ 1
Lssociative
[ Separate hatches
Draw order: -
:_Dc- ot chan_g_e :I
Annotative
®  This is an advanced feature related to printing.
Associative
®  Associative means that there is a relationship between the hatch and the
boundary. Whenever the boundary changes, the hatch changes automatically.
It is recommended to keep this option selected.
Example
[ ]

Assume you have the following shape, which you want to hatch:
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Assnriative =non Assnriative = nff

Create Separate Hatches

By default, when you hatch several areas using the same command, all of
the hatches will be considered one object. They will be moved together and
erased together.

Using the Create separate hatches option, you can hatch several areas
using the same command and each hatch will be considered a separate
object. To do so, click the Create separate hatches checkbox.

Draw Order

If hatched areas are intersecting with other hatched areas (specifically
hatched with Solid hatching), you need to set the Draw order while you are
inserting the hatch to ensure the right appearance of each area.

The four options are:

* Send to back (see the following)

* Bring to front (see the following)

/n
-

Send to Back

Bring to Front
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* Send behind boundary (see the following)
* Bring in front of boundary (see the following)

AT TR

/ N

h.. 4
Send hehind boundary Bring in front of Boundary

Inherit Properties

= Below the Options part is the Inherit Properties button:

R R |

Hatch arigin

(8 Use curent origin Inherit Properties

) Specified origin

’,_ﬂ B[ T L Hatches or fills spedfied boundaries using the hatch or fill properties of
e i s a selected hatch object. HPINHERIT controls whether the hatch origin
[ CT_T1] of the resulting hatch is determined by HPORIGIN or by the source
Eleall ohject. After selecting the hatch object whose properties you want the
e hatch to inherit, you can right-click in the drawing area and use the

options on the shortcut menu to switch between the Select Ohjects
and Pick Internal Point options to create boundaries.

s (a3 [ Cancel ] [ Help ]@

®  The purpose of this button is to help users quickly hatch a new area with the
same exact features of an existing hatch.

®  Click the Inherit Properties button and the dialog box will disappear
temporarily. The following prompt will appear:

Select hatch object:

®  The mouse will change to a paintbrush:

O

I
Select hatch object:

®  Click the source hatch pattern and the following steps will occur.
* A new prompt will appear:
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Inherited Properties: Name <SOLID>, Scale <1.0000>,
Angle <0>

Pick internal point or [Select objects/remove
Boundaries]:

* Meanwhile, the cursor will change to a bigger paintbrush, with small
crosshairs, so you can click inside the new areas you want to hatch:

ﬁQPickinternaIpolntc-r =) | 2 |[ 173931

e (lick inside the desired area(s). When you are done, press [Enter] or
right-click and select the Enter option. The dialog box will reappear.
Click OK to finish the command.

7.6 HATCH ORIGIN

® By default, AutoCAD uses 0,0 as the starting point for any hatch. Therefore,
if you want to hatch using a brick-like hatch, and you need it to start from
a point in the area you want to hatch, you must use the settings in this part
of the dialog box.

® At the lower left-hand side of the dialog box you will see a part labeled
Hatch origin:

Hatch arigin

() Use cument arigin

(®) Specified arigin

Click to zet new origin

] Default to boundary extents --_-'_:
+

[ Stare as default origin

Click the Specified origin radio button.

In order to specify a new origin, you have two options:

* Use the Click to set new origin button and select any point you
desire.

e (lick the Default to boundary extents checkbox and select one of
the options available: Bottom left, Bottom right, Top left, Top right, or
Center. You can also store this choice as the default origin.
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®  See the following example:

Uetault ongin Specified arigin

ASSOCIATIVE HATCHING AND HATCH ORIGIN (METRIC)

@" Workshop 9-A

Start AutoCAD 2010.

Open the file Workshop_09.dwg.

Make the Hatch layer current.

Zoom to the kitchen at the lower right of the plan.

Start the Hatch command and select the Type as Predefined.

S DUk o

pattern.

Click on Swatch and select the Other Predefined tab. Select the ANGLE

7. Set the Scale = 1000. Set the Hatch origin = Use current origin. Also, make

sure that Associative is on.

8. Click on the Add: Pick points button and click inside the area representing

the bathroom. Press [Enter].

9. Click Preview to see the results of the hatching. Press [Esc] and you will
see the dialog box again. Select Specified origin and specify the lower left
corner of the kitchen to be the new origin. Click Preview again. Do you see

a change? Press [Enter] to finish the command.

10.  Move the oven to the right. What is happening to the hatch? Does it react

correctly or not?
11. Save the file and close it.
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ASSOCIATIVE HATCHING AND HATCH ORIGIN (IMPERIAL)

@ Workshop 9-B

Start AutoCAD 2010.

Open the file Workshop_09.dwg.

Make the Hatch layer current.

Zoom to the kitchen at the lower right of the plan.

Start the Hatch command and select the Type as Predefined.

Click on Swatch and select the Other Predefined tab. Select the ANGLE
pattern.

S Uk W=

7. Set the Scale = 50. Set the Hatch origin = Use current origin. Also, make
sure that Associative is on.

8. Click on the Add: Pick points button and click inside the area representing
the bathroom. Press [Enter].

9. Click Preview to see the results of the hatching. Press [Esc] and you will see
the dialog box again. Select Specified origin and specify the lower left-hand
corner of the kitchen to be the new origin. Click Preview again. Do you see
a change? Press [Enter] to finish the command.

10.  Move the oven to the right. What is happening to the hatch? Does it react
correctly or not?

11. Save the file and close it.

7.7 ADVANCED FEATURES

® At the lower right-hand corner of the dialog box, you will see a small button
with an arrow pointing to the right. Click this button to see more advanced
options for hatching:

[ 5tare as default arigin

Cancel ] [ Help ] (%

‘ Expands the dialog box to display more options.

Islands

®  The first is the Islands option:
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Izlands
Island detection
|zland dizplay style:

e O |

() Mormal () Outer O lgrore

SO

R

Islands in AutoCAD are the objects inside the outer boundary of an area to

be hatched.

e C(lick Island detection off if you do not want AutoCAD to recognize
the inner objects.

e Click Island detection on if you want AutoCAD to select the inner
objects as boundaries and do not want to hatch them.

Select one of three styles:

e Normal: If three or more objects are nested inside each other, AutoCAD
will hatch the outer, leave the second, hatch the third, etc.

* Outer: If three or more objects are nested inside each other, AutoCAD
will only hatch the outer, leaving the inner objects intact.

e Ignore: If three or more objects are nested inside each other, AutoCAD
will ignore all the inner objects and only hatch the outer area.

Boundary Retention

By default, AutoCAD creates a polyline around the detected area. Once the
Hatch command is finished, AutoCAD will delete this polyline.
e The Boundary retention option allows you to keep this temporary
polyline.
Boundary retention

[ Retain boundaries

Object type:

* Click the Retain boundaries checkbox and specify the Object type as
either Polyline or Region.

Boundary Set

When using the Add: Pick points option to define the boundary to be
hatched, AutoCAD will analyze all of the objects in the Current viewport
by default.

This could take a long time depending on the complexity of the drawing. To
minimize the time, you can provide a selection set for AutoCAD to analyze

the boundary.
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®  The Boundary set part of the dialog box looks like this:

Boundary zat

| Current viewpart “| Mew

* By default, the selected option is Current viewport.
e (lick the New button and the dialog box will disappear temporarily. The
following prompt will appear:

Select objects:

* Select the desired objects and press [Enter] or right-click. The dialog
box will appear again, but this time the selected option will be Existing
set, as follows:

Boundary zet

! Ewigting zet

* Now, when you ask AutoCAD to select a boundary by clicking inside it,
AutoCAD will not analyze all of the objects in the current viewport, but
instead will only analyze the objects in the set you have selected.

Gap Tolerance

" AutoCAD accepts an area with a small gap to hatch. The size is defined by
the user.
" You can set the maximum gap that AutoCAD may ignore:

GFap tolerance

Tolerance: |1 | units

Inherit Options

®  This section deals with two things previously discussed: Inherit Properties
and Hatch origin.

= When you select Inherit Properties from an existing hatch, you have two
options to choose from:
¢ Use current origin
* Use source hatch origin

Inhernit options
(%) Use curent arigin

() Use source hatch origin
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7.8 HATCHING USING TOOL PALETTES

[
[
]
oty N

Previously, we introduced the concept of Tool Palettes, which includes
both blocks and hatches.

The main feature of Tool Palettes is the drag-and-drop feature. We will
utilize this feature to speed up the process of hatching.

Perform the following steps:

Create a new Tool Palette (for example, call it “My Hatches”).

Use the Hatch command to add hatches to your different drawings.
While you are hatching, you are changing the hatch settings.

Each time you would like this hatch with all of its settings to be used in
other drawings, simply drag and drop it into your newly created Tool
Palette.

You can make several copies of your hatch. Then, you can customize the
different settings of each hatch. Right-click on any hatch in your Tool
Palette and select Properties. The following dialog box will appear:

¥ Tool Properties

Image: Mame:
17 [Bick |
1 Drescription:
| 1 |
T |
e G
Tool bype Hatch
Twpe Predefined
Pattern name BRICK
Angle 1]
Stcale 1.0000
Auxliary scale  |Nane
Spacing 1.0000
150 penwidth 11,00 mm
Double Mo
2 T
| Calaor B EByLayer
Layer -- Use current
Linekype -- Use current
Flot style -- use current
Lineweight -- Use current
[ QK. ] [ Cancel ] [ Help ]

After several drawings, you will have a large library of hatches that you
can use in your drawings.
Now, use the drag-and-drop feature to move hatches from your Tool
Palettes to your drawing.

By default, there will be a Tool Palette called Hatches and Fills that you
can use if you do not wish to create your own.
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HATCHING AND TOOL PALETTE (METRIC AND IMPERIAL)

@ Workshop 10-A and 10-B
1. Start AutoCAD 2010.

2. Open the file Workshop_10.dwg.

3. Start Tool Palettes. Create a new Tool Palette and name it My Hatches.

4. Drag and drop the three hatches we used in our file, which are: AR-CONC,
ANSI32, and ANGLE.

5. Inthe new Tool Palette, select any of the three hatches and right-click. Select
Properties and make sure that the current layer is always Hatch and not
use current.

6. Next time you use the hatch from the Tool Palette, you will not worry about
which layer the hatch will reside in.

7. Save the file and close it.

7.9 THE GRADIENT COMMAND

®  Use the Gradient command if you to want to shade a 2D area with one color
along with white, black, a shade of gray, or with two colors.

®  The Gradient command uses the same method as the Hatch command, so
there is no need to describe the steps again.

= To start the Gradient command, make sure you are in the Home tab on the
Ribbon, and, expanding the Draw panel, select the Gradient button.

/@-m]ﬂu@aiﬁ
Line (‘_:3,. @
Gradient

Fillz an enclosed area or selected objects with a gradient fill

Draw

[ GRADIENT

Press F1 for more help

= The following dialog box will appear:
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[ Y Hatch and Gradient E]
Halch | Crodert Boundanes
Colne Add: Fick points
(@ One color ) Two color
— ¢ g ||| B) oo
Tint [ ’ ]
| | Feoe
i |D I Q :
Options
|| Annntative [i]
Associative
‘aN
Dlaw oldel

Bllng in flurt ul boundary ]|

Onentation

[2] Cantered Ags[0 B 4] tohert Propertes

(o) () ®

" Begin by specifying whether you want to use one color along with white, or

two colors:
Colar
(%) One calor () Two color
| < |

Shade Tint

= If you select One color, then you will need to do the following:
¢ (lick the small button (with the three dots in it) to select the desired color.
* Move the slider from Tint (total white) to Shade (total black), or any
color in between the two.
= Ifyou select Two color, the following will appear:

Calar

() One color (%) Two color
/] | i1=)
Calor 1 Calar 2

Selecting a Color

®  There are three sets of colors you can select from: Index Color, True
Color, and Color Books.
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255 colors, called Index Color.

Indes Colar | TeColor | ColorBooks |

AutaCAD Colar Indes [AC1):

|ndex colar: 240 Fed, Green, Blue: 28h,0,63
. ...... ByLayer ByBlack
EEET

Color:

[104 |

* 24-bit True Color, where you can select from two models: HSL (Hue,

Index Color True Color Color Books |

Hue: Saturation: Lumlnance Color model:

= oA | EN
True Color Stored
a3z RGE:
Red: 114
Green: 119
Blue: 8B

Colar:

[1141198

Indes Colar True Color Color Books |

Colar model:

True Color Stored
a3 RGE:

Red: 114
Green: 119
Blue: B

Color:

[114.1193 |

Saturation, and Luminance) or RGB (Red, Green, and Blue). See the
following for examples of each.
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¢ You can also select a color from one of 11 Color Books available:

| IndexColor | True Color | Color Books

Calor book:
| DIC COLOR GUIDEIR)

B RGE Equivalent:

Red: 114
Green: 119
Blue: &

I Enp

—1o
jurg =4
=5
2|3
=
S_D
oo

= Now, select one of the nine gradient patterns:

Colar
() One color (&) Two color
Color 1 Colar 2

sOm
RO

B
-
-

Orientation

Centered Angle:

®  Select whether your pattern is symmetrical (Centered) or not, and then
select the angle of the pattern.
®  The rest of the steps are identical to the Hatch command.
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USING THE GRADIENT COMMAND

- .
@ Exercise 33

S Uk W=

Salie

Start AutoCAD 2010.

Open the file Exercise_33.dwg.

Start the Gradient command.

Select the Two color option.

Select the first color to be 142 and the second to be 61.

Choose the upper-middle method to define how the two colors should be
mixed.

Select the inner area.
Preview the gradient.
Save the file and close it.

7.10 EDITING AN EXISTING HATCH OR GRADIENT

Use the Edit Hatch command if you want to edit an existing hatch (whether
you are using the Hatch command, the drag-and-drop method, or the
Gradient command).

To start the Edit Hatch command, make sure you are in the Home tab on the
Ribbon, and, expanding the Modify panel, select the Edit Hatch button.

: BORQE- 2B .05
== - =
B & P e =

Mave ﬁ = s l__l 2 Edit Hatch
ol a8 Modifies an existing hatch object

| HATCHEDIT

Press F1 for more help

There are other ways to reach the same command:

e Right-click on the desired hatch. From the shortcut menu select the
Hatch Edit option.

¢ Double-click the desired hatch.

Regardless of the method used, AutoCAD will show the following prompt:

Select hatch object:

Select the desired hatch and the Hatch dialog box will appear. Change the
settings as you wish and click OK.
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®  Other ways to edit a hatch or gradient include:
* Quick Properties

¢ Properties

* Double-clicking

Quick Properties

®  Whenever you select a hatch, the Quick Properties window will appear.
You can make the most important edits you need here:

Properties

Hatch ,55;|
Color M ByLaver

Layer a

Type Predefined

Pattern name AR-BES

Annotative Mo

Angle o

Scale 0.1000

Associative Yes

®  Select the hatch, right-click, and select Properties from the shortcut menu.
The following Properties palette will appear:

x
113
&

iH Properties

| Hatch

Calar

M Bylaver
Layer u]
Linetype ByLayer
Linetype scale 1, 0000
Plot style ByCalor
Lineweight ByLayer
Hyperlink
Type Predefined
Patkern narne AR-BSG
Annotative Mo
Angle i}
Scale 0.1000
Origin % 0, 0000
Origin ¥ 0, 0000
Spacing 0, 1000
IS0 pen width
Double Mo
Associative ‘es
Island detection style Mormal

Elesvation 00,0000
Area 8.6603
Curmulative Area 8.6603
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® In the Properties palette you can edit all of the data related to the hatch
selected (some of the settings will be applicable to user-defined hatch
patterns such as Spacing and Double).

Recreate Boundary

= If you hatched an area, and for some reason the boundary was lost but the hatch
was kept, you can use this option to recreate the boundary of an existing hatch.

= Double-click the hatch without the boundary. The Hatch dialog box will
appear. Perform the following steps:
e C(lick the Recreate boundary button. The dialog will disappear

temporarily.
| Fecreate baourdan
Angle and scale Ef,lg Creates a polyline or region around the selected hatch or fill, and
| optionally assocates the hatch object with it
Angle: Scale:

- S T

e The following prompt will appear:

Enter type of boundary object [Region/Polyline]
<Polyline>:

e Type P for polyline or R for region, and the following prompt will
appear:

Associate hatch with new boundary? [Yes/No] <Y>:

* Type Y for yes or N for no.
e The dialog box will appear again. Click OK to finish the command.

EDIT HATCHING (METRIC)

@ Workshop 11-A
1. Start AutoCAD 2010.

2. Open the file Workshop_11.dwg.

3. Select the AR-CONC hatch, right-click, and then select Hatch Edit. The
Hatch Edit dialog box will appear. Set the Scale = 75.

Click Preview and press [Enter] to accept the changes you made.
Double-click the ANGLE hatch and set the Angle = 45.
Click Preview and press [Enter] to accept the changes you made.

N o Ot

Save the file and close it.
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EDIT HATCHING (IMPERIAL)

@ Workshop 11-B
1. Start AutoCAD 2010.

2. Open the file Workshop_11.dwg.

3. Select the AR-CONC hatch, right-click, and then select Hatch Edit. The
Hatch Edit dialog box will appear. Set the Scale = 2.5.

Click Preview and press [Enter] to accept the changes you made.
Double-click the ANGLE hatch and set the Angle = 45.
Click Preview and press [Enter] to accept the changes you made.

No Ok

Save the file and close it.

CHAPTER REVIEW

1. The origin of a hatch area is defined by AutoCAD and you cannot change it.
a. True
b. False

2. You can create a boundary for an existing hatch using the
button.

3. AutoCAD now supports 24-bit True Color.
a. True
b. False

4. Which of these statements is NOT true about hatching in AutoCAD?
a. You can set the Draw order of the hatch.

b. You can use the conventional method and the drag-and-drop method.
c. The desired area must be closed in order to hatch it.
d. You can use hatch or gradient colors.
5. Which of the following tasks cannot be done using the Hatch command?
a. Separate hatches using the same command.
b. Hatching areas with gap.
c. Set the scale of the hatch pattern.
d. Hatch with a three-color gradient.

6. If you want the hatch to react to any change in the boundary, click the
checkbox in the Hatch dialog box.
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CHAPTER REVIEW ANSWERS
b

1

2. Recreate boundary
3. a

4. ¢

5 d

6

Associative
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In This Chapter

Introduction

Text Style

Single Line Text

Multiline Text

An Introduction to Editing Text

Editing Text Using Quick Properties and Properties
Text and Grips

Check Spelling and Find and Replace

Table Style

The Table Command

SO

8.1 INTRODUCTION

In order to input text in AutoCAD® you first need to create your own text style.
In Text Style, you will specify the characteristics of all the text you input
into your drawing file.

®  You should have several text styles in your drawing in order to cover all of

the requirements (large fonts for titles, small fonts for remarks, special text

style for dimensions, etc.).

Text styles can be shared between files using Design Center.

After you create your text style, you can use several commands to input text

into your drawing;:

e Single line text (old method)

¢  Multiline text (new method)

After you finish writing, you can edit and check the spelling of the text.

In order to create tables with text, you have to create a Table Style.
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®  You can insert tables and write text inside them.
®  Table styles can be shared between files using Design Center.

8.2 TEXT STYLE

The first step in writing text in AutoCAD is to create a text style.

Text Style is where you define the characteristics of your text.

To start the Text Style command, make sure you are in the Home tab on
the Ribbon, and, expanding the Annotation panel, select the Text Style

button:
[—Lingar - I% ratuiced| Standard b
SO Multileader - St 2
Multiling Text Style 8
= =}
e Table Creates, modifies, or specifies text styles E
[ STYLE
Press F1 for more help
= The following dialog box will appear:
3 Text Style Fg|
Current test style: Standard
Styles: o
an
A ntie Faont M ame: Fant Style:
Standare | I fuil = | | Regular 3 | —
Size n
[ &nnatative (1] Height
[ [0.0000 |
|AII syles v_| Effects
[ Upside dowvn ‘width Factor:
1.0000 |
[ Backwards
AaBbCcD
e ]
L Cancel J [ Help ]

box will appear:

As you can see, AutoCAD comes with a default text style called Standard.
This style contains the default settings of the text style.
This style is very simple and you should consider creating your own.

To create a new text style, click the New button and the following dialog
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3 New Text Style E|
Siyle Mame: |Arial 03 | |

®  Type in the name of the new text style using the same naming convention
you used with the layers.
= When done, click OK.

Font Name

The first thing to do is to select the desired font.
There are two types of fonts you can use in AutoCAD:
e Shape Files (*.shx), the old type of fonts.
e True Type fonts (*.ttf), the new type of fonts.
®  The following illustration shows the difference between the two types:

-

N /\H/ .

AN .

True Type Font Shape Tile

Font Style

= If you select a True Type font, you will be able to select the Font Style.
You can choose from the following:

* Regular

e Bold

e Bold Italic
e Ttalic

®  See the following illustration:

m m m m

Regular Bold Bold/Italic |talic

Annotative

®  This is an advanced feature; we will leave it off for this example.
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Height
®  Specify the height of the text. See the following illustration:

Gap

" As you can see, the height mentioned in the dialog box is for the capital
letters.
®  There are two methods for specifying the height of text:
* Leave the value equal to 0 (zero), which means you have to specify the
height each and every time you use this style.
* Specify a height value that will always be used once you have created
this style.

Effects

®  There are five effects you can add to your text:
e Upside down (see the following illustration):

Bag BSa

Reqular Upside down

e Backwards, which is used to write from right to left:

Bag ps8d

Reqular Backwards
* Width Factor, which affects the width/height:

Bag Bag Bag

Reqular Width Factor =1.50 Width Factor=0.75
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o

* Oblique Angle (see the following):

Bag Bag VBag

Reqular Oblique Angle = +15 Chligue Angle =-15

* Vertical is only applicable for *.shx fonts—it will write the text from top

to bottom (good for any *.shx Chinese fonts).

When you are done, click the Apply button, and then the Close

button.

At the left part of the dialog box, there is a pop-up list showing All styles.
Depending upon your specifications, this list will show you all of the
defined text styles—whether they are used or not used—or only the text

styles that are used in the current drawing.

CREATING TEXT STYLES (METRIC)

JAME 5
D‘@o

Workshop 12-A

1.
2.
3.

Start AutoCAD 2010.

Open the file Workshop_12.dwg.

Create a text style named “Title” with the following settings:
a. Font = Arial

b. Font Style = Bold

c. Height =900

d. Width Factor =2

Create a text style named “Inside_Annot” with the following settings:

a. Font =Times New Roman

b. Font Style = Regular

c. Height =300

d. Width Factor =1

Create a text style named “Dimension” with the following settings:
a. Font = Arial

b. Font Style = Regular

c. Height =400

d. Width Factor =1

Save the file and close it.
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CREATING TEXT STYLES (IMPERIAL)

@ Workshop 12-B

1.
2.
3.

Start AutoCAD 2010.

Open the file Workshop_12.dwg.

Create a text style named “Title” with the following settings:

a. Font = Arial

b. Font Style = Bold

C. Height =3"-0"

d. Width Factor =2

Create a text style named “Inside_Annot” with the following settings:
a. Font =Times New Roman

b. Font Style = Regular

c. Height=1'-0"

d. Width Factor =1

Create a text style named “Dimension” with the following settings:
a. Font = Arial

b. Font Style = Regular

c. Height=1'-4"

d. Width Factor=1

Save the file and close it.

8.3 SINGLE LINE TEXT

Single Line Text is the first of two commands you can use to write text in
AutoCAD.

Although you write several lines of text in each command, each line would
be considered a separate object.

To start the Single Line Text command, make sure you are in the Annotate
tab on the Ribbon, and, using the Text panel, select the Single Line button:
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Multiline Check
Text 7| Spelling | 1.0000

Find text

A A‘B/C patsnces] TTF-R-I-N

#

A Multiline Text

Al Single Line

Single Line

Displays text on screen as it is entered

ey DTEXT

Press F1 for more help

" The following prompt will appear:

Current text style: “arial_09”

0.9000 Annotative No

Text height:

Specify start point of text or [Justify/Style]:

(Specify the start point of the baseline)

Specify rotation angle of text <0>: (Specify the rotation
angle of the baseline, then press [Enter] and start writing)

" You will see the text on the screen. Press [Enter] once each time you want
anew line; press [Enter] twice to end the command.

®  As previously noted, AutoCAD will use the current text style to write the
desired text. In the Text panel, you will see something like the following:

Find bext

Multiline Check
Text ™ Spelling | 1.0000

A ABC | memcolArial_09
v

8.4 MULTILINE TEXT

Current Text Style

®  The Multiline Text command simulates Microsoft® Word simplicity in
creating text. It is easier for people who have experience using Word.
All the text you write in a single command would be considered a single object.
To start the Multiline Text command, make sure you are in the Home tab on the
Ribbon, and, using the Annotation panel, select the Multiline Text button.
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Hl_inear o
fOMultiEeader -
Muitiline

Text Table

B
Multiline Text

Creates a multiling text object

Annotation -

= MTEXT

Press F1 for more help

= The following prompt will appear:

Current text style: “arial_09” Text height: 0.9000
Annotative No

Specifty first corner: (Specify first corner)

Specify opposite corner or [Height/Justify/Line spacing/
Rotation/Style/Width]: (Specify opposite corner)

® At the first prompt, the cursor will change to a crosshair:

Specify first corner: | | gei RENLEe
a :: o

®  After you specify the first point, you will get something like the following:

abc

]

| Specify opposite corner or E|| | = 3267 |

= AutoCAD wants you to select two opposite corners to specify the area that
you will write in.
®  After you specify the two corners, a text editor with a ruler will appear:
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EE

" AutoCAD will automatically present a new tab called Text Editor (that
will disappear when you are done with this command), which looks like the
following:

e [ o 1A e [BLL A (A By @ BAIRE B | ¢ lEe| x
An e | Al 09 s - - - . ﬂql;'..!...v-— Replacs | . LT
Syl Poagrigsh = Trowrst Sl Dk Taks « Oytram == i

A blinking cursor will appear in the text editor so you can type your desired
text. Using the Text Editor tab, you can format the text as you wish.

If you created a text style (highly recommended), then at the left part
of the tab you will see the name of the current text style along with the
height.

In order to format any text, you should select it first just as you would in
Microsoft Word.

Formatting Panel

= The Formatting panel is as follows:

iew Manage Output REEE=s(GE =
B I |T adal -
U0 Mevae -
N Aa ah Backgroum:i Mask
@/ | 0.0000
ash | 1.0000
o 1.0000

@ Formatting

®  Use the Formatting panel to change any or all of the following:
e Change the text to be Bold.
e Change the text to be Italic.
e Change the text to be Underlined.
e Change the text to be Overlined.
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e Change the font (it is recommended to stick with the font specified by
the current text style).

* Change the color of the text (it is recommended to stick with the color
of the current layer).

* Convert an uppercase letter to a lowercase letter, and vice versa.

* Specify the Background Mask (the background color). You will see the

following dialog box:
X Background Mask X
Use background mask.
Border offset Factor:
S

Fill Calor

[use drawing background color B Red w |

e Specify the Oblique Angle.

* Specify the Tracking to increase or decrease the spaces between letters.
Values greater than 1 mean more space between letters, and vice versa.

* Specify the Width Factor.

Paragraph Panel
= The Paragraph panel is as follows:

¥ := Bullets and Numbering =

i -
Justification '~ Hie: Spacing

Paragraph ‘

®  Use the Paragraph panel to change any or all of the following: Justification,
Bullets and Numbering, and Line Spacing.
e Change the Justification to one of the following nine options:
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r i= Bullets and Numbering ~

e 1= Line Spacing ~
- b
|| v TopLeft TL | -
“1  Top Center TC |
Top Right TR
Middle Left ML
Middle Canter MC
Middle Right MR
Bottom Left BL
Bottom Center BC
Bottom Right BR

* To understand Justification, look at the following illustration:

L TC R
x4 )24
hAL
v
-
X
Rl

* You can use Bullets and Numbering, where you can choose between
using letters (lowercase or uppercase), numbers, or bullets.

|
i= Bullets and Numbering .| = @

4 L v O
Justification I= Numbered kﬂlumns Symbuol
G i= ) i R
I = Lovercese ]
Bulleted ;: Uppercass
Start |
Continue

v Allow Auto-list
v Use Tab Delimiter Only
v Allow Bullets and Lists

* You can set the Line Spacing of the paragraph. You have the choice of
1.0x, 1.5x, 2.0x, 2.5, or you can set your own.
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:= Bullets and Numbering ~ i

t= - .

= Line= Spacing = |

. . 1=

Justification e {
- v 1.0x

1.5x%

-t

e 2.0
2.50m
Mare...

Clear Line Space

* You can change the justification of the paragraph by using the six
justification buttons as illustrated:

o

-l := Bullets and Mumbering ~ | = @

- 1= Line Spacing - |
| Justification * s Columns Symbal  Fi

&

[ Pargaraph | Insert

Center

Right :
Default ~eR i Justify Distribute

Insert Panel

®  The Insert panel is as follows:

*  You can add Symbols to your text. If you click the Symbol button, the
following menu will appear. You can add one of 20 available symbols:
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5 A || aBe E‘
= @ B9 K |
Columns | Symbael | Field Spell Edit 1
- L Check | Dictionaries | R
Deg %%ad T
Flus/Minus  :%p »
Diameter %%c

Almost Equal  \U+2248
Angle \U+2220
Boundary Line \U+E100
Center Ling  \U+2104
Delta \U+0394

Electrical Phase \U+0278
Flow Line \U+E101
Identity \U+2261

Initial Length \U+E200
Monument Line \U+E102
Mot Equal \U+2260
Ohm \U+2126

Omega \U+03A%
Property Line \U+2144
Subscript 2 \U+2082
Sguared \U+00B2

Cubed \U+00B3

Non-breaking Space Ctrl+Shift+Space
Other...

Spell Check Panel
®  The Spell Check panel is as follows:

L ABC
|
1 & E(ﬁf
I || Spell Edit
Check | Dictionaries | F

spell Check i}

e By default, the Spell Check button is on. While you are typing, a dotted red
line will appear under the misspelled words, just like the following example:

-]

S S S S R SR
Use Concret Foum

3]

1¥1
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* Go to the misspelled word and right-click. Suggestions for the correct
spelling will appear at the top of the shortcut menu. If you need more
suggestions, you can see them in a submenu, as shown in the following:

Concrete
Caoncerk
Concreted ]
_ Concretes
| &dd ko Dictionary Concu.rrent e
= Concet
=] I?nore Al | Concepk
Select all CErl+a Concerti
- b+ Concerto
e Concerts
Past Concretely
Y Paste Special b Concreting
| Concretion
4 Insert Field... Chrl+F :
| Concretize
_I Symbel M Concorde
—] Import Text... T -

Paragraph Alignment 3

e To use other dictionaries, click the Edit Dictionaries button. You will
see the following dialog box:

[ Dictionaries

X

Main dictionary
Current main dictionary:

|American English w |

Custom dictionariss

Current custom dictionary:

|sample.cus v|

Content:

ACAD
ACIS
AutoCAD
AutoDM
Aukodesk
AuboEDM
AukoFlix
AuboLathe

L

E

L Close J [ Help ]

Tools Panel

" The Tools panel is as follows:
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L
ABC | [4
QE

Find &
Replace || w-

Import Text| ¢

= In the Tools panel, you can Find and Replace text, Import Text, and use
the AuotCAPS button.

e Click the Find and Replace button and the following dialog box will

appear:
Bl Find and Replace
Find what: |C0rr(pan)r | i Find Mext I
Replare with: | (n.| |

Replace Al

e case
[ Find whole words anly
[ use wildcards
[“]match discritics
[ Match b {Full width Forms {East Asian languages)

* You can replace one or all of the occurrences.
* You can use the Import Text button to place text already stored as a text

file. The following dialog box will appear:

L3 Selact File X
Lock ir: |[':‘]Metric 'l‘E| = @ ¥ Ei Mews v Tods =

Hama = Size  Type Date Modified |

[E]raores | 1KR  Text Darument P3-May- 171401

My Documents

*

Favarites

=
o]
FTR

[

|

|

|

|

|
(&

Meskiop
: File name: | Mates I?:| Doen E]
Buzzsaw Files uf e, | Tost/Tomplate/Extract File [%tt) =
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e Select the desired drive and folder, and then select the desired .txt file. Once
you click Open, you will see the text in the editor available for formatting.

e Use the AutoCAPS button to write in uppercase letters (just like using
Caps Lock on the keyboard).

Options Panel

= The Options panel is as follows:

= Using the Options panel, you can do any or all of the following:
* Undo any mistake you make while typing or redo it
¢ Show or Hide the ruler
e Show more options (see the following):

_
‘3’5

Character Set ’

Edlb:r SE'l'tmgs b

Learn About HTE}(TD

Character Set

e To choose a different character set, select from the submenu:

|
Cd | (% 32

Central Europe
Cyrillic Rernove Eormatfing

Hebrew Editor SeTtlngs )
I Arahic i
Baltic
Graek
Turkish
Vietnamese
Japaness
Korean
CHINESEGB2312
CHINESEBIGS
Western
Thai

I

Learn About M E:(Tb
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Remove Formatting

e In order for Remove Formatting to be active, you have to select the
text first. AutoCAD will give you the ability to remove the formatting on
the selected text:

Auc I ABc I.B’I'-'Im’-—: S
I it Z_ﬁnd L e —

Remove Paragraph Formatting
Remaove All Formatting

T |
| Learn About MTEXT ¥

Editor Settings

Editor Settings

e To control the Editor Settings, choose from the submenu:

TEEREY: R

]

| | Character Set LN |
|| Spell Edit Find & |

| ck | Dictionaries | Replace || Remove Formatting P
Elr Always Display as WYSIWYG Editor Settings

4 Show Taolbar Learn About MTEXT b

Opague Background
Text Highlight Color...

Close Panel

®  The Close panel enables you to close the Text Editor tab:

‘ 2>
| Close Text

| Editor
' Close I

Set Indents

®  Setting indents in the Text Editor is identical to the process in Microsoft
Word. See the following illustration:
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First Line Indent

“E‘lllIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIO‘

Paragraph Indent

Move the First Line Indent to specify where the first line will start.
Move the Paragraph Indent to specify where the next line will start.

= Also, you can set Tabs for your text by clicking anywhere in the ruler.

WRITING TEXT (METRIC AND IMPERIAL)

@" Workshops 13-A and 13-B
1. Start AutoCAD 2010.

2. Open the file Workshop_13.dwg.
3. Review the following illustration:

Ground Floor Plan

Living Foom

T his is a preliminery skecth

-\ prodeued solely for the parpose

“lof getting the client’s appr oval

“lwhich will be granted in the next
AJthree days

4. Make the Text layer the current layer.

5. Using Single Line Text (DTEXT command) and the text style “Inside_Annot,”
type the following words: Master Bedroom, Toilet, Living Room.
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6. Using Single Line Text (DTEXT command) and the text style “Title,”
type the following words: Ground Floor Plan.

7. Switch off the OSNAP button.

8. Using the Multiline Text command, specify the area in the lower right-
hand part of the plan as previously shown. Using the text style “Inside_
Annot,” import the file named Notes.txt. Don't close the text editor.

9. Select the word three, and make it red, bold, and underlined. Close the editor.
10. Save the file and close it.

8.5 AN INTRODUCTION TO EDITING TEXT

In order to edit the contents of the text, simply double-click the text.

If you double-click multiline text, the editor will reappear with the Multiline

Text tab. You can use this tab for further adding, deleting, or reformatting.
= If you double-click single line text, the text will be available for adding and

deleting.

= Also, you can select multiline text, right-click, and select Mtext Edit.

8.6 EDITING TEXT USING QUICK PROPERTIES
AND PROPERTIES

Single Line Text

= In order to edit the properties of single line text, simply click it. The Quick
Properties window will appear and you can make changes like the following:

Text v i

Lawver ] |
Contents AukoCAD 2010 Essertials |
Shyle Arial_09 |
Annotative Mo |
Justify |Left |
Height 0,000 i
Raotation u] |

®  You can change the Layer, Contents, Style, Annotative status,
Justification, Height, and finally, the Rotation angle.

= If you want to do more editing, select Properties, and you will see the
following:
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x
I Text
E R
Calar M Bvlaver
Layer 0]
Linetype EylLayer
Linetype scale 1.0000
Plat style By Calor
Lineweight BrvLayer
Hypetlink
Thickness 0.0000
Material ErvLayer
Contents AukoCAD 2010 Essentials
Skyle Arial_09
Annotative Mo
Justify Left
Height; 0.9000
Rokation o
Width Factor 1.0000
Obliguing a
Text alignment 0.0000
Text alignment ¥ 0.0000
Text alignment £ 0.0000
Position X 10,7450
Pasition ¥ 31970
_E Pasition 2 0,0000
2|
= Upside down Mo
= Backward Mo
!_I

You can change the General properties of the single line text (Color, Layer,
Linetype, etc.).

" You can change the Contents of the text and other properties, such as Style,
Justification, Height, Rotation, etc.).

You can change the Geometry of the text (position of X, Y, and Z).
Finally, you can change the Miscellaneous properties of single line text to
Upside down and/or Backward.

Multiline Text

= In order to edit the properties of multiline text, simply click it. The Quick
Properties window will appear and you can make changes as shown in the
following:
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MText

Lawer 1]

Contents AukoCAD 2010 Essentials
Skyle Arial_09

Annotative Mo

Justify Top left

Text height 0.9000

Rokation o

You can edit the same things you can change in single line text.

= In order to have full editing power, you need to start the Properties
command. You will see the following:

»

jo | [mTest

E 7
Calar W Bvlaver
Laver 1]
Linetype BylLayer
Linetype scale 1.0000
Plot style ByColar
Lineweight ByLayer
Hyperlink.
Iaterial BrvLayer
Contents AutoCAD 2010 Essentials
Shyle Srial_09
Annokative Mo
Justify Top left
Cirection By skyle
Text height 0,2000
Rotation 0
Line space Fackor 1,0000
Line space distance 1.5000
Line space style AL least
Background mask. Mo
Defined width 11,5184
Defined height 0,0000
Columns Dynarnic

Z Fosition 59,6653

E Faosition ¥ 9.2885

5 Position Z

2 ‘osition 0.0000

(2E

|

You can change the General properties of the multiline text (Color, Layer,
Linetype, etc.)
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®  You can change the Contents of the multiline text and other properties like
Style, Justification, Direction, Height, Rotation, etc.

®  You can change the specific features of multiline text like the Line space
factor, Line space distance, Line space style, Background mask,
Defined width, and Defined height.

v ® - Ifyou select both single line text and multiline text, you can only change the

General properties.

" You can select either multiple single line text or multiple multiline text and
change their properties in one step.

8.7 TEXT AND GRIPS

=  Ifyou click on single line text, you will see the following:
LElevation

The grip appears at the start point of the baseline.
On the other hand, if you click on multiline text, you will see the following:

Elevations and Cross
Sections will be
modified together

You will see a grip at the top left, which will allow you to move the multiline text.
The arrow at the top right allows you to extend the horizontal dimension
of the multiline text. If you stretch it to the right it will increase and if you
stretch it to left it will decrease.

Elevations
and Cross
Sections
will be
modified
together



8.8 Check Spelling and Find and Replace

219

®  The arrow at the bottom will place the text in multiple columns:

Elevations "
and Cross
Sections

-

will be
modified
together

v

8.8 CHECK SPELLING AND FIND AND REPLACE

Check Spelling

®  We have already learned how to Spell Check and Find and Replace inside
the multiline text editor. But what if we want to check an existing single line
or multiline text? We can use two tools.

= AutoCAD will spell check the entire drawing, the current space/layout, or
selected text.

®  To start the Check Spelling command, make sure you are in the Annotate tab
on the Ribbon, and, using the Text panel, select the Check Spelling button.

a

ABC | emcwo Arial_0S r
v >
Find text e
Multiline | Check sl
Text | Spelling | 0.3000 -
I
jad
Chedk Spelling
Checks for spelling errors in all or part of a drawing
ey SPELL
Press F1 for more help
®  The following dialog box will appear:
13 Check Spalling ]
MEgoe
Not in dickionary:
|
‘Sugaestions:
ok ditoparyt = —-
::'\meIEan Englich _ \‘_' Dictionarics. ..
>
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®  This is identical to the spell checker in Microsoft Word. If AutoCAD finds
a misspelled word, it will give you suggestions and you can choose one of
them. You can also change or ignore the suggestion.

Find and Replace

" AutoCAD can find any word or part of a word in the entire drawing file and
replace it.

®  To start the Find and Replace command, make sure you are in the
Annotate tab on the Ribbon, and, using the Text panel, type the desired
word in the Find text field:

A ABG  ~=wcw Arial 09
v = "

Sind fext
Mullili:  Check i
Text ™ Spelfing  0.9000
Text «

\\

Find tet finld

1

Al

e |l |[%

" Type the word or phrase you are looking for in the edit box and click the
key at the right. AutoCAD will locate the word and show the following

dialog box:

[X Find and Replace g|
Find what: Find where:

| Elevation v [curentspaceflayout (v R
Replace with:

| 4

[CList resulks
(&) [ replace | [ meplaceal | [ Fndmext | [ pone | [ Hep |

= Under Replace with, type the new word(s) you want to appear in place of
the word(s) given in Find what.
You can search the entire drawing or search in a selection of text.
You have three choices: Find, Replace, and Replace All.
When you are finished, click Done.

EDITING TEXT (METRIC AND IMPERIAL)

AME o

‘@ Workshops 14-A and 14-B
1. Start AutoCAD 2010.

2. Open the file Workshop_14.dwg.
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3. Select the multiline text and the four grips will appear. Select one of the
right grips to make it hot and stretch it to the right to make the text one
line less.

4. Double-click the multiline text and make the following changes:
a. Select the word “solely” and make it italic.
b. Add a comma before the word “which.”
c. Press [Enter] after the last word to add a new line and type your
initials.
5. While you are in the text editor, you can see three words with dashed red lines

beneath them. Use the Check Spelling command for these three words and
select the correct spelling.

6. Save the file and close it.

8.9 TABLE STYLE

®  To create a table in AutoCAD, perform the following two steps:
e Create a table style.
¢ Insert and Fill the table.
In Table Style you will define the main features of your table.
To start the Table Style command, make sure you are in the Home tab on
the Ribbon, and, expanding the Annotation panel, click the Table Style

button:
| Linear - & watncer) Arial_09 -
Mk fOMuIti}eader - ﬁ Standard = é
uitiline 2
Text E Table gﬁ Standard - g
% Standard -
Table Style

Creates, modifies, or specifies table styles

[ TABLESTYLE

Press F1 for more help

= You will see the following dialog box:
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3 Table Style X
Cusrent Tablestyle: Standard
Siyles, Presview ul. Standad
| Standard | | Set Curent
Haads Header Haader "
[ om ] ]
Dt Cutn [
] [ Dl
Duin Cum [
Diata Data Dats
| Delm Cain Calm |
Dwlta Dola [
Datn Data Datn
Liak:
lasves
I

As you can see, there is a predefined style called Standard.

There will always be a preview that will show you the changes you are making.
Therefore, it will be easy for you to decide if you have made the right choices.
To create a new table style, click the New button. You will see the following

dialog box:

[N Create Mew Table Style

New Stule Name:

Steel | abie I Continee_|
Start ‘with: Cancel
Stardad ]

Type in the name of your new style.
Select the Start With style (you will start with a copy from this style).
Click the Continue button. The following dialog box will appear:

3 New Table Style: Steel Table ]
Starting table Ceall stydes
Select Yabe 1o st front @ | | |pae 4
Gerneal Bereral .. [ E’d.__ HN?&S ———
Tahle direction; Down v Fropertics = =
s r. t,dcl: : D NIJ[IE
dgnment: I op Lenter
Frrmat: Genesal
Title Type: Data
Hasndar Haadar Headar

Data Datn Data Maiging

Dt Data Datan Husizontal |0.0800

~ . . : |t E—

Bata Data Gala Merticat |0.0600

Data Data Data

Date Data Deia | ] Merge cells an row/column creaton

Dt Data Daia Cell style preview

Dartn Data Daia ‘
(i) Leam shout abls Styies [ Hep |
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Under Starting table, you can select an existing table and copy its style
instead of starting from scratch.

[ Y New Table Style: Steel Table

Starting table Cell styles
Select table to start fram; IEI @g | Diata v_|
| General [Text | Rruders!

General
Allows you to specify a table in your drawing to use as an example for
formatting this table style. Once you select a table, you can specify the
structure and contents you want copied from that table to the table
style.

T T

Table direction: | Drown

Under General, specify the Table direction:

* Down: The title and column headers will be located at the top of the
table and the cells will go below them.

Up: The title and column headers will be located at the bottom of the
table and the cells will go above them.

Under Cell styles, you have three choices: Data, Header, and Title. This
feature controls the table’s three parts.

[ New Table Style: Steel Table
@@=
Droven |

Starting table

Select table to start from:

General
Table direction:

Cell styles

Title

Header Display= cell styles already fo

und within the table.

Create new cell style...

Manage cell styles...

®  You can control the General properties, Text properties, and Border
properties of these three parts.

General Tab

| |

The General properties tab looks like the following:

Properties
Fill colar: | O None V_|
Alignment; | Top Center w |
Format: General B
Type: |Data v
M arginz
Harizantal 00600 |
Yertical: 0.0800

[ Merge cells on row/column creation
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= Set the Fill Color, Alignment, Format, Type, and Margins.
e Fill Color: Determine whether the cells will have a colored
background.
* Alignment: Determine the justification of the text compared to the cell
(you have nine to choose from). To illustrate the last two options, see the
following example:

Steel Table
Dia Length »
v #3 112
#4 147
#5 144 A

Alignment = Middle Center

¢ Format: Select the format of the numbers. Click on the small button with
the three dots and you will see the following dialog box:

X Table Cell Format [g|
Data bype: Preview:
Anile | $1234.10 |
Date Aty
Decimal Mumber |—D.DD v |
General S bl -
Percentage HRe
Paint |T$ w
Texk e
‘whale Mumber [] append symbol

Megative numbers:

Additional Format. ..,

[ Ok J[ Cancel ][ Help ]

* Set the Type to be Data or Label.
* Margins: Determine the Horizontal and Vertical distances to be taken
around the Data relative to the borders.

Text Tab
®  The Text properties tab looks like the following:
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[ Y Table Cell Format |g|
Data bype: Preview:
Anile [$1234.10
Date Precision:
Decimal Mumber 0,00 v
General Symbal:
Percentage HRe
Paink 3 p
Text
‘whale Mumber [] append symbol

Megative numbers:

{1,234.10)

Additional Format. ..,

L Ok J[ Cancel ][ Help ]

= In the Text tab, you can control the following settings:
e The text style you will use in the cells.
* The text height to be used (this is only applicable if the selected text style
has a Height = 0).
* The text color to be used (you should most likely leave it ByLayer or
ByBlock).
e The text angle sets the oblique angle of the text.

Borders Tab
= The Borders properties tab looks like the following:

Froperties

Lineweight: — BuBlock ¥
Linetype: — BuBlock |&
Calar; M BiElock V|

[ Double line

EDEDEDEED

Apply the zelected properhies to borders by clicking
the: buttons above,

= In the Borders tab, you can control the following settings:
e Specify the Lineweight, Linetype, and Color of the borders (either
choose ByBlock or specify the desired value from the list).



226

Chapter 8  Text and Tables

e Specify whether you want the border to be single line (the default
setting) or double line. If you specify double line, you must also specify
the spacing.

* Set the type of border (inside, outside, etc.).

Once you set all of the variables, click OK to go back to the first dialog box

and do any or all of the following:

e Select the current style from many available styles. The selected style
becomes the default, which you will see the next time you use the Table
command.

* Select one of the existing styles and make any type of modification; you
will see the same dialog box you see when you create a new style.

CREATING TABLE STYLE (METRIC)

@ Workshop 15-A

1.
2.
3.

Start AutoCAD 2010.

Open the file Workshop_15.dwg.

Create a new table style based on Standard and call it Door Schedule.
a. For title, Text Style = Inside_Annot and Alignment = Middle Center.
b. For data, Text Style = Inside_Annot and Alignment = Middle Center.
c. For header, Text Style = Inside_Annot and Alignment = Middle Center.
d. For cell margins, Horizontal = 100 and Vertical = 100.

Make it current.

Save the file and close it.

CREATING TABLE STYLE (IMPERIAL)

@" Workshop 15-B

1.
2.
3.

Start AutoCAD 2010.

Open the file Workshop_15.dwg.

Create a new table style based on Standard and call it Door Schedule.
a. For title, Text Style = Inside_Annot and Alignment = Middle Center.
b. For data, Text Style = Inside_Annot and Alignment = Middle Center.
c. For header, Text Style = Inside_Annot and Alignment = Middle Center.
d. For cell margins, Horizontal = 4" and Vertical = 4"

Make it current.

Save the file and close it.
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8.10 THE TABLE COMMAND

®  Use the Table command to insert a table in an AutoCAD drawing using a
predefined style.

= You will specify the number of columns and rows, and fill the cells with the
desired data.

®  To start the Table command, make sure you are in the Home tab on the
Ribbon, and, using the Annotation panel, click the Table button.

[ Linear -

{O Multileader ~
Multiline

=

i
Table
Creates an empty table object

Annotation -

= TABLE

Press F1 for more help

®  The following dialog box will appear:

[ Insert Table rg|
Table style Insertion behavior
teel Tahle (%) Specify insertion point

(O specify window
Insert options

Columnn & row setkings
(&) Start From empty kable :

Columns: Column width:

() From a data link DI' | 5 ~ | 25000 & |

o = = E L
(O From ohject data in the drawing (Data Extraction) Data rows: Raow height:

[¥] Preview E |_1 : Il :| Linets)

Sef cell styles
e H“d-l::-tle First: row cell style: i_‘riue - |
- % - n-rl = Second row cell style: Header v
Data ~ Data &ll ather row cell styles: Data v
Data | Data
G | fem

(i) Learn about Tables L 0K J [ Caniel ] [ Help
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Select the predefined Table style name.
If you did not create a table style before this step, simply click the small
button next to the list, so you can start creating the desired table style.

{J Insert Table

Table style

| Steel Table

Insert options

| Launch the Table Style dialog |
() Start From empty kable

Specify the Insert options. You have three choices:

e Start from an empty table—normally, this option should be used.

e Import from a data link—to bring in data from spreadsheets created in
an application like Microsoft® Excel.

e Import from object data in the drawing (Data Extraction)—use only if
you have block attributes.

There are two insertion methods:

* Specify insertion point

* Specify window

Specify Insertion Point

If you use this method, you will need to specify the upper left-hand corner
of the table and set up the following data accordingly:

¢ Number of columns

e Column width

e Number of rows (without title and column heads)

* Row height (in lines)

Click OK and AutoCAD will prompt:

Specify insertion point:

®  Specify the upper left-hand corner of the table and the table will appear
ready to fill the data in each row.

" First you will fill the title, then the column headers, and then the data. You
can move between rows using the [Tab] key to go to the next cell and the
[Shift]+[Tab] keys to go back to the previous cell.

Specify Window

| |

If you use this method, you will be asked later to specify a window. You must
specify a total height and a total width.
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 If you specify the number of columns, the column width will be calculated
automatically (total width/number of columns). Or, it you specify the
column width, the number of columns will be calculated automatically
(total width/single column width).

e The same thing applies to rows. Either specify the number of rows, and
the row height will be calculated automatically (total height/number
of rows), or specify the row height, and the number of rows will be
calculated automatically (total height/single row height).

Click OK and AutoCAD will prompt:

Specify first corner:
Specify second corner:

oy B

Specify two opposite corners and the table will be available for input just
like the previous method.

To edit cell content, simply double-click the cell and it will be available for
editing.

INSERTING TABLES (METRIC)

AME o
D‘@o

Workshop 16-A

1.

2.
3.
4

Start AutoCAD 2010.
Open the file Workshop_16.dwg.
Make the Text layer the current layer.

Look at the following illustration. Using the Door Schedule table style,
add a table just like the one here, using the following:

a. Specify insertion point
Columns =5

Column Width = 2000
Data Rows =4

Row Height =1 Line(s)

T
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Ground Floor Plan

Dioor Schedule
Location | Count Size Iaterial
Eedroom 3 00| Woad
Kitchen 1 900 Wood
Tailet 3 #H0 Wood Spe.ual
Paint
Chutside 1 00| Wood |W/Screen

Living Room

<<<§
2505

\J

R
94

<
194
194
1924

SR

<
e
58
&
5
<§<<<

<

%

&
"
b

| This is apreliminary sketch produced
v | ealedy for the purpose of getting the
|client’s approval, which will be
Waoranted in the next three days
JMH

o)

5. Save the file and close it.

INSERTING TABLES (IMPERIAL)

LAME 5
@o

1.

2.
3.
4.

Workshop 16-B

Start AutoCAD 2010.
Open the file Workshop_16.dwg.
Make the Text layer the current layer.

Look at the following illustration. Using the Door Schedule table style,
add a table just like the one here, using the following:

a. Specify insertion point.

o e T

Columns =5
Column Width =6'-8"
Data Rows =4
Row Height =1 Line(s)
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Ground Floor Plan

Door Schedule “‘
Lucalivn | Cuunl Size Malenid | Remnarks g '
Bedroom 3 36| Wood ¥
Kitchen 1 36| Wood A
Toilet 3 36| Wood | Specia o
Pant 2
Outzside 1 36| Wood |WiScreen -
=============|\ }F:m ]
: D L !
Liwing Room 2
: L
\/vv\/\/\/\/\/v\/\\’/‘{\\ J] “{ Thisis apreliminary sketch produced
i NN I :
g L NSNS salely for the purpose of getting the
x| L N N i = ;
& . s L= I elient’s approwval, which will be granted
e B T i the next thrree days
] ™, N NN ST —_—
I ;] N WA WH
i \L_. i R R T \@/«. T

5. Save the file and close it.

CHAPTER REVIEW

1. The height mentioned in the Text Style is for lowercase letters.
a. True
b. False
2. There are two types of fonts in AutoCAD: and
3. There is no relation between Text style and Table style.
a. True
b. False

4. While you are in the multiline text editor you can’t:

®

Import any .¢xt files.
b. Format text.
c. Change the indents.
d. Bring in a Microsoft Word document as OLE.
5. Which one of the following statements is not true about tables?
a. There are two methods to insert a table.
b. You can control the cell style for title, header, and data.
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c. You can convert multiline text to a table.

d. You can define the table direction whether it is down or top.
6. In Table style, Top, Left, and Middle are considered to be

options.

CHAPTER REVIEW ANSWERS

1. b

2. .sha, .tf

3. b

4. d

5. ¢

6. Justification
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Introduction

Dimension Types

Dimension Style: The First Step
The Lines Tab

The Symbols and Arrows Tab
The Text Tab

The Fit Tab

The Primary Units Tab

The Alternate Units Tab

The Tolerances Tab

Creating a Sub Style

Controlling Dimension Styles

An Introduction to Dimensioning Commands
The Linear Command

The Aligned Command

The Angular Command

The Arc Length Command

The Radius Command

The Diameter Command

The Jogged Command

The Ordinate Command

The Continue Command

The Baseline Command

The Quick Dimension Command
Dimension Blocks and Grips
Dimension Block Properties

An Introduction to the Multileader
Multileader: Creating the Style
Multileader Commands
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9.1 INTRODUCTION

Dimensioning in AutoCAD® is a semi-automatic process; users contribute
part of the job and AutoCAD does the rest.

Users in linear dimensioning, for example, specify three points. The first and
the second is the length to be dimensioned, and the third is the position of
the dimension line.

Accordingly, AutoCAD will generate the Dimension block automatically,
as shown in the following illustration:

an Point Je———— B () ———=

1zt Point > 2nd Point

A Dimension block consists of four parts. They are:
¢ Dimension line

e Extension lines

Arrowheads

¢ Dimension text

See the following illustration:

Dimension Dlirnension
Text Line
Arrowhead
Extension
L|ne

The Dimensioning process has two phases:

* Creating dimension style(s)

* Dimensioning your drawing

The dimension style will control the appearance of the Dimension block.
Each user will set up the style according to their needs.
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®  Creating a dimension style is a lengthy and tedious job, but it will be done
only once, thereby allowing users to focus on the other job of putting
dimensions over the drawing.

9.2 DIMENSION TYPES

= AutoCAD can support the following dimension types:
e Linear and Aligned
e Arc Length, Radius, and Diameter
e Angular
e  Continuous
e Baseline
¢ Ordinate

Linear and Aligned

®  See the following illustration:

13—
— A
L 08 R 7
Linear Aligned
Arc Length, Radius, and Diameter
®  See the following illustration:
R19
///_" @2 L
v o v
L i
e
+ < +
P e /

Arc Length Radius Diameter
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Angular

m  See the following illustration:

A A
< &0* 120
~

Angular

Continuous

®  See the following illustration:

i 20 i 20 ] 20 f 20 |

Tstpt [ Ind pt’ Indpt|” Ind pt| Indpt|

Baseline

®  See the following illustration:

g.0

40
2.0 {

Tl pt 2nd pt 2nd pt Ind pt 2nd pt

Ordinate

®  See the following illustration:
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Orrlinate

10

— 17O

—14£

—130

9.3 DIMENSION STYLE: THE FIRST STEP

®  To start the Dimension Style command, make sure you are in the Home tab
on the Ribbon, and, expanding the Annotation panel, click the Dimension

By |bsecal Arial 09

9% ctandard

Style button.
A f—|Lingar -
ulki - %! Standard
sy, {O Multileader
Text Table :

Dimension Style

Annotabon

Creates and modifies dimension styles

[ DIMSTYLE

Press F1 for more help

®  The following dialog box will appear:

[ X Dimension Style Manager

Current dimension style: Standard
Styles:

Freview of: Standard

A Annotative

Standard

List:

Al styles L

1.0150 =

11955

\, {\.+

RD.M

Deszcription
Standard

Set Current

|

Cloze J [ Help ]
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R, 2

By default, there is a template for the dimension style called Standard.
You can modify this style or create your own (which is the more preferable
choice).

To create a new style, click the New button. The following dialog box will

appear:

I_} Create New Dimension Style

Mew Style Mame:
| Outzside |

| Continue |

e 3
[ &nnotative (1) [ Hep |
Use for

| &1l dimensions 3

Type in a new style name using the same naming convention you used when
creating layers.

Select the Start With style (you will start with a copy of this style).

Keep Annotative off for now.

By default, the changes you will make will be implemented for all types of
dimensions. However, you can also create a new dimension style that will
affect a certain type of dimension.

Click the Continue button and begin modifying the settings. We will cover
each tab of the Dimension Style dialog box in the coming pages.
Whenever you find a Color setting, leave it as is. It is preferable to control
colors through layers and not through individual objects. This also applies
for Linetype and Lineweight.

9.4 THE LINES TAB

The first tab in the Dimension Style dialog box is Lines. This is where
we will control Dimension lines and Extension lines. It looks like the
following:
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Lines I':'“a-y_mEI_s;c.l_Anows I Test |Fit I Primary Units I Altemate Units | T olerances|

Dimenszion lines

Calar: ’mm v
Linetype: | — ByBlock v|
Lineweight: | ByBlock v |

Extend bepond ticks: | oo |

Baseline spacing: |_U-3BUU 2 |
Suppress: [ D lire: 1 [ Diirn lire 2
Extension lines

Calor: | M ByBlock v |
Linetype ext line 1: | — BuBlock v|
Linetype ext line 2: | — ByBlock V|
Lineweight: | ByBlock v |
Suppress: [ Extline 1 [l Ext line 2

ote 5

7

Extend bepand dim lines:
Offget from origin:

[ Fixed length extension lines

Lergth: | 00 |

You can control the following settings under Dimension lines:
e The Color, Linetype, and Lineweight of the dimension line.

e Extend beyond ticks (to edit this value, go to the Symbols and Arrows
tab and set the Arrowhead to be either Architectural tick or Oblique).

See the following illustration:

.|" 36 .I“

Extend bevond tick =010

Extend beyond tick =02

* See the following illustration for Baseline spacing:

g0

_/ 6.0
Baseline 40

Spacing " o0 ’,
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* Select to Suppress Dim line 1 for one of them or Dim line 2 for both:

3.64‘ %3.6 |

1stpt | [ Zndpt tstpt 17 2nd pt

Suppress DimLine 1 = Tue Suppress Dim Line 2 =True

= Under Extension lines, you can control the following settings:
e The Color, Linetype, and Lineweight of the extension lines.
* Select to Suppress Ext line 1 for one of them or Ext line 2 for both:

f 36 {
| |

1stpt | “|"ondpt  tstpt " 2nd pt

36

Suppress BExt Line 1& 2 = False Suppress Ext Line 18 2 =True

* Specify Extend beyond dim lines and Offset from origin:
Extend beyond

o 50
dim line
Offset from —/

origin

e In order to set Fixed length extension lines, you have to specify the
Length. See the following example for a better understanding:

20 an 20

Fixed length extension lines = off
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20

i

20

Fixed lenath extension lines =on &Length = 1.00

the dimension line.

The Length you specify will be calculated from the dimension origin up to

9.5 THE SYMBOLS AND ARROWS TAB

= When you click on the Symbols and Arrows tab, you will see the

following:
| I:in_es_| Symbels and Anows |TExt_,| F|t__.I Prirnary Urits I Altemate Urits | -T_o-lerancesi

Arowheads

First: : : 10159

| [# Architectural bick w |

Secand: |—\‘

Architectural tick W .
||Z rchitectural bic | 1.1966 3 \\\ N 5
Leader: ;L_ [+ ) i
" 3 a80*

| ¥ Closed filed ¥ | ;
Arrow size: RO.Z04E }R \

CEE
Center marks
) None

@) Mark

) Line

Dimengion Break

Break size:
01250 =

-

Arc length symbol
(&) Preceding dimension text
() Above dimension text

() None
Radiuz jog dimenzion
Jog angle: [

143

Lirear jog dimenzion
Jog height factor;

|'|-5UUD : * Test height

®  Under Arrowheads, you can control the following settings:
e The shape of the First arrowhead.
* The shape of the Second arrowhead.
* The shape of the arrowhead to be used in the Leader.
e The Size of the arrowhead.
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If you change the first, the second will change automatically, but if you
change the second, the first will not change.

Under Center marks, you can:

¢ Select whether or not to show the center mark or the centerlines.

¢ Set the Size of the center mark.

e g R TR

g T o N

L) L
RNy

Mnne hdark I inm

Under Dimension Break, set the Break size. This is the width of the break
of the dimension lines in a dimension break.

Dirnension Break
/ Size

1.8 —

Under Arc length symbol, you can decide whether to show the symbol
Preceding the dimension text, Above the dimension text, or not at all (None).
See the following illustration:

—

/
m/
r

/—4 //"”ﬂ
iﬂ/// af //

Preceding Above Mone
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®  Under Radius jog dimension, set the value of the Jog angle:

Jog Angle s

®  Under Linear jog dimension, set the Jog height factor as a percentage
of the text height. See the following illustration:

/\/ 20

Jog height factor = 3 times the height of text

9.6 THE TEXT TAB

®  When you click on the Text tab, you will see the following:

[ Lines I|“§}_II1.’.IE|-S;6_AHDWS| Text !-F.i.t_-;i Primary Units || Altemate Units | Tolerances|

Text appearance

Text style: |ﬁda_rd v E] —“ 10159 [=—
Text color: |. BiyElock v| 1 //\
1.1956 kY

Fill color: | [ Mone v | T 2.0207
SN AT
— J_ [+ 3
Testhoit 01800 |2 L\ o
Fraction height scale: oo |RO.204E _/rh A\
[ Draw frame around text Text alignment
Text placement @ Hotzontal
arizantal
Wertical: | Centered w |
: () Aligred with dimension line
Harizartal: | Centered - |
“iew Direction: | Left-to-Right w | () 150 standard

Offset fram dim line: 00900 -
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®  Under Text appearance, you can control the following settings by:

e Selecting the desired premade Text style to be used to input the
dimension text. If you did not create a text style prior to this step, you
can click the button with the three dots and create it now.

* Specifying the Text color.

* Specifying the Fill color (the background color).

36 36

Fill malnr = Mane Fill malnr =Y ellinw

e Inputting the Text height (only applicable if the assigned text style has
a text height = 0.0).

* Going to the Primary Units tab and assigning the Unit format to be
Architectural or Fractional. Then, the dimension text will appear close
to 1 1/4. You can set the Fraction height scale if you would like the text
set at a different height.

* Deciding whether or not to Draw frame around the dimension text.

| | =5l

| 36 I I 5.6
Mraws frame arnunmd text = nff Mraw frame arnnnd fext = nr

" As an introduction to Text placement, see the following illustration:

a6

Vertical placement = Centered
Horizontal placement = Centerec
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®  Under Text placement, you can:
e Select the Vertical placement. You have five choices: Centered, Above,
Outside, JIS (Japan Industrial Standard), and Below. See the following

illustration:

| g | | 36

| | |

I a6 I I 36
Centered Above

[ 36 | [

[ | [ 36

| | |

[ 36 | [ 36
Chitsire Relma

e Select the Horizontal placement. You have five choices: Centered, At
Ext Line 1, At Ext Line 2, Over Ext Line 1, and Over Ext Line 2.
See the following illustration:

L 36 | L 36 |

ok | ok 2L

1stpt Ind pt 1stpt nd pt
At Ext Line 1 At ExtLine 2
1=} 1=}
(a5} [}
| |

X

1=t pt Indpt  Astpt 2nd pt

Ower Pyt line 1 Owver Ext Line 2
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* Set the View Direction of the dimension text to be either Left-to-Right

or Right-to-Left.
e Set the Offset from dim line, which is the distance between the
dimension line and the baseline of the dimension text. See the following

illustration:

36
|

Cffset from dim link = 1109 Ciff=rt from dirm line = 1130

= Under Text alignment, control whether the text will always be Horizontal,
Aligned with dimension line, or according to ISO standard. See the
following illustration:

f 36 | I 36 |
| I I

|
1

Text alignment = Horizontal Text alignment = Aligned with dimension line

torw ® The only difference between Aligned with dimension line and ISO
standard is the Radius and Diameter types. The first is considered, like
the other types, to be aligned with the dimension line, and ISO standard

is considered to be horizontal.

9.7 THE FIT TAB

= When you click on the Fit tab, you will see the following:
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Lines Symb0|§ amd Arrowes || Text | Fit !.F.;rimaly Units | Altemnate Urits || Tolerances|

Fit options

If there isn't enough room to place both text and
arrows ingide extension lines, the first thing to
move outzide the extension lines is:

(&) Either text or arows [best fit)

(@I

O Text

() Both text and arows

() Always keep text between ext lines

[ Suppress arows if they don't fit inside
extenzion lines

Scale for dimension features

Test placement

“w'hen test iz not in the default position, place it [ Annatative [1]

@) Beside the dimension line (O Seale dimersions to layout

() Over dimenzion line, with lzader (®) Usze overal zcale of: 'L'IUDﬁD :_!
C) Over dimension line, without leader T ==

[ Place text marually

[ Drawe dim line between ext lines

As an introduction to the Fit tab, notice that there are three things that will

be within the two extension lines: the Dimension line, Arrowheads, and

the Dimension text. AutoCAD will put them all inside the two extension

lines when the distance can accommodate all three. What if there is not

enough room? We will discuss that option here.

Under Fit options, adjust the following settings:

* Select one of the five options to decide how AutoCAD will treat
Arrowheads and Dimension text.

e Select whether to Suppress arrows if they don’t fit inside extension
lines or not.

Under Text placement, control the placement of the text. If it does not fit

inside the extension lines, you have three options: Beside the dimension

line, Over dimension line with leader, and Over dimension line

without leader. See the following illustration:

4‘ '»u_as “_470.35 40‘35'.&

Beside Crher with leader Crwer without leader
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= Under Scale for dimension features, adjust the following:
* Keep Annotative off for now.

* Set the Scale dimension to layout (we will discuss layouts in the next

chapter).

e For any distance, length, or size, you will input a value. Use overall scale
of is a setting that will magnify or shrink whole values in one step. This
will not affect the distance measured.

®  Under Fine tuning:

e If you do not trust AutoCAD to place your text in the right place, you can
choose to Place text manually.

e Also, you can choose to force AutoCAD to draw the dimension line
between the extension lines by choosing Draw dim line between ext
lines, whether the distance is appropriate or not.

9.8 THE PRIMARY UNITS TAB

®  When you click on the Primary Units tab, you will see the following:

Lines | Symbols and mows | Test  |[Fit | Primay Units | lemate Units | Tolerances|

Linear dimensions

Unit format: | Decimal

[Decma &
Precizion | 0.0000 b |
Fraction format;:
Decirmal separatar: |_';'_[£|od]—‘v-|
Found off: | 0.0000 :
Prefis: | |
| Suffis: | |

Meazurement scale
Scale factor: | 1.0000 -
[] &pply to lapout dimensions only

Zero suppressian

[ Leading
Sub-units factar:

[ Trailing

Sub-unit suffis:

L]

Angular dimenzions

Units forrmat:

Precizion:

ZEro sUppreszion
[ Leading
[ Trailing

1.0159

[ 3 |
| Decimal Degrees w |

0 =]

®  As an introduction to the Primary Units, let us assume that your client
wants the dimensions in Decimal format and a subcontractor wants it in
Architectural format. The solution will be to show two numbers for each
dimension, where the first will be the Primary Units and the second will be
the Alternate Units. In this section we will cover the Primary Units.
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Under Linear dimensions:

¢ Choose the Unit format and select one of the six available formats.

e Select the Precision of the unit format selected.

e Ifyou select the Architectural or Fractional format, specify the Fraction
format, which includes Horizontal, Diagonal, and Not Stacked.

e If you select Decimal, specify the Decimal Separator—Period,
Comma, or Space.

e Specify the Round off number. If you select 0.5, for example, then
AutoCAD will round off any dimension to the nearest 0.5.

e Input the Prefix and/or the Suffix. See the following illustration for a
better understanding.

bApprox 3.5?4‘ i 357in

Prefre Siffise

Under Measurement scale:

e Input the Scale factor. To understand the importance of this setting, let’s
assume we have a drawing that uses the millimeter as the unit—hence a
length of 10 m will be 10,000—but we want the value 10 to appear and
not 10,000. To do so, we set the Scale factor to be 0.001.

* Select Apply to layout dimensions only (we will discuss the layouts in
the next chapter).

Under Zero suppression, select to suppress the Leading, and/or the

Trailing zeros. See the following illustration:

0.3500

=y FE 4

Mo Suppression Leading Trailing

If you have meters as your unit, and the measured value is less then one
centimeter, we call this a sub unit. Set up the Sub-units factor (in our
example 1 m = 100 c¢m, so the factor = 100) and the suffix for it.

Under Angular dimensions, select the Unit format and the Precision.
Under Zero suppression, select to suppress the Leading and/or the
Trailing zeros for the angular measurements.
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9.9 THE ALTERNATE UNITS TAB

®  When you click on the Alternate Units tab, you will see the following:

Lines | Symbals and Anows| Test || Fit Frimary L_|I"|ItS &ltemate Units ?-T-o.l-érances:
Dizplay alternate umits
i 1 0159
Alternate units
|z- }1_‘
Unit farmat; EArchitecturaI Stacked v | Vigas :
. | ! ‘-.\ 2.0007
Precizion | 0014 w 2,
d : _*_1 ( /\ [4-3;1'1
Multiplier for alt units: 254000 & T
l |—v| RO.6045 _/ A f Y
| Round distances to: |D.DDDD — ! Ri _az-]
Prefis: | | Placement
|
Suffix | |
| ZEID sLppIEssion O After primary value

(%) Below primary value

Sub-umits factar: 0 feet

|
'——I Qinches

Sub-units suffis:

ftalle

= If you want two numbers to appear for each dimension, click on Display
alternate units.

®  Specify the alternate Unit format, its Precision, the Multiplier for all
units value, the Round distances to, the Prefix, the Suffix, and the Zero
suppression criteria.

®  Specify whether to show the alternate units After primary value or Below
primary value. See the following illustration:

Sy e | 36
hd.bl! f]ﬁ | (77

After primary value Below primary value

9.10 THE TOLERANCES TAB

®  When you click on the Tolerances tab, you will see the following:
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| Lines || Symbals and Anows"_Tat_" Fit | Primary Urits | Altemate Units| Tolerances |

Toleratce format

Lower value: 01000 —

S caling for height |ﬁnuu -

WVertical position: | riddle v

Tolerance alignment
(O Align decimal separators piao

(#) Align operational symbols

ZBI0 SUDQIEssion

[ Leading

[ Trailing 0 inches

Leadi

Upper walue: 0.2000 : -Ui 1

AN

Alternate unit tolerance

L0 SUPPIEsTion

. A et
| 0 feet

i
(J#\>

Method: Drevviati ¥ HL2 |
ethi | eviation | 4‘1_0_0.1
Precizion | 0o v._| { /‘\
0 ‘ +0.2
P LU

=01

®  There are several ways to show the tolerances, they are:

* Symmetrical
e Deviation
e Limits
e Basic
m  See the following illustration:

| | I +0.1
| AR | ARG
Syrnmetrical Cieviation
| 37 | 1 I
| 34 =
I irnits Ras=ir
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Under the Tolerance format:

* Specify the desired Method from the preceding list.

* Specify the Precision of the numbers to be shown.

* Ifyou select Symmetrical, specify the Upper value.

* For Deviation and Limits, specify the Upper value and Lower
value.

e If you want the tolerance values to appear smaller than the dimension
text, specify Scaling for height.

* Specify the Vertical position of the dimension text with regard to the
tolerance values (Bottom, Middle, or Top).

If Deviation or Limits is selected, choose whether to Align decimal

separators or Align operational symbols. See the following illustration:

| 6.6 | | 66
| -04 | | 04
Align decimal seperators Align operational symbaols

If you are showing Alternate units, specify the Precision of the numbers
under the Alternate units tolerance.

Specify the Zero suppression for both the Primary units tolerance and
the Alternate units tolerance.

9.11 _CREATING A SUB STYLE

Sometimes you need a dimension style identical to almost all types of
dimensions except for Diameter, for example.

In this case, we create a dimension style for all types, and then we create a
sub dimension style from it.

Perform the following steps:

e Create your dimension style.

* Select it from the list in the Dimension Style dialog box.

* Click the New button to create a new style.

* The following dialog box will appear:
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LY Create New Dimansion Styla rg]
Mew Siyle Mame;
[Copy of Dutside |
i
| Dutside
|l Annatative (1] m
Use for:
[ A dimensions

e For Use for, select Diameter dimensions (for example). The dialog

box will change to:

LY Create New Dimension Styla

Mew Siyle Name;
|"-"-'~="' 12108 i Continue I
S
| Dutside

oty H
|| Annatative (1] [t ]
Use for:
|Diamsler dimenzions

* Now, click Continue and make the changes you want. These changes
only will affect the diameter dimensions.
e In the Dimension Style dialog box, you will see something like the

following:

L3 Dimansion Style Manager

Cusrent dimengion siyle: Dutside
Styles: Preview of: Outzide: Diameter
A Annotative l
Outzide
Diamstar
Standard

List: Drescription
Dustside + Text inzide align — On, Text
| Al styles 5] autside align = On

list stydes in el
CSe )

X

Mew. ..

i Modify... ]

The differances betwean the
dimension style and the sub-style
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* You can see how AutoCAD relates the new sub style to the existing
style. You can also see in the Description area how AutoCAD lists the
differences between the style and its sub style.

9.12 CONTROLLING DIMENSION STYLES

" Once you have created more than one dimension style, you can control these
dimension styles using the Current, Modify, and Delete buttons.

Set Dimension Style Current

= While you are in the Dimension style dialog box, select the desired
dimension style and click the Current button.

®  Make sure you are in the Annotate tab on the Ribbon, and, using the
Dimensions panel, select the current dimension style from the pop-up list:

Outside -

A Annotative
[Outside i
Standard 3

Dimensions = =

®  Make sure you are in the Home tab on the Ribbon, and, expanding the
Annotation panel, use the pop-up list to set the current dimension style:

= Linear = &é satnce Standard -
s /2 Multileader ~ 1% | Outside % é
ultifing B
Text E Table ;ﬁ & Annotative 2
=4
o [Outside e <
Standard by

Modify Dimension Style

®  While you are in the Dimension Style dialog box, select the desired
dimension style and click the Modify button. The same dialog box will
appear for more editing.

Delete Dimension Style

® In order to delete a dimension style there are three conditions:
e It should be not used in the current drawing.
e It should not be the current dimension style.
It should not have any sub style. If it does, delete the sub style (child)
first and then delete the main style (parent).
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®  If these three conditions are fulfilled, select the desired dimension style to
be deleted and press [Del] (you can also select it and right-click, and then
select Delete). The following dialog box will appear:

A% Dimension Style - Delete Dimension Style

‘ Are you sure you want to delete "Outside: Diameter" ?

= If you click Yes, it will be deleted. If you click No, the whole process will
be canceled.

CREATING DIMENSION STYLES (METRIC)

@ Workshop 17-A
1. Start AutoCAD 2010.
2. Open the file Workshop_17.dwg.

3. Create a new dimension style and name it Outside, starting from Standard,
and use for All dimensions. (Anything not mentioned here should be left
at the default value or setting.)

4. Under Line make the following changes:
a. Extend beyond dim line = 0.25
b. Offset from origin = 0.15
5. Under Symbols and Arrows make the following changes:
a. Arrowhead, First = Oblique
b. Arrow size = 0.25
6. Under Text make the following changes:
a. Text style = Dimension
b. Text placement, Vertical = Above
c. Text alignment = Aligned with dimension line
7. Under Fit make the following changes:
a. Use overall scale = 1000
8. Under Primary Units make the following changes:
a. Linear dimension, Precision = 0.00
b. Suffix=m
c¢. Scale Factor = 0.001

9. Create a new style and name it Inside, starting from Outside, and use for
All dimensions.
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10.

11.

12.

13.

14.
15.

16.

17.

Under Lines make the following changes:

a. Extension lines, Suppress Ext line 1 = on, Ext line 2 = on
Under Symbols and Arrows make the following changes:
a. Arrow size =0.20

Under Text make the following changes:

a. Text style = Standard

b. Text height = 0.25

Under Fit make the following changes:

a. Fine tuning, Place text manually = on

Make a sub style from Outside for Radius dimensions.
Under Symbols and Arrows make the following changes:
a. Arrowheads, Second = Closed filled

Under Text make the following changes:

a. Text alignment = ISO Standard

Save the file and close it.

CREATING DIMENSION STYLES (IMPERIAL)

@" Workshop 17-B

1.
2.
3.

Start AutoCAD 2010.
Open the file Workshop_17.dwg.

Create a new dimension style and name it Outside, starting from Standard,
and use for All dimensions. (Anything not mentioned here should be left
at the default value or setting.)

Under Line make the following changes:

a. Extend beyond dim line = 3/4"

b. Offset from origin = 1/2"

Under Symbols and Arrows make the following changes:
a. Arrowhead, First = Oblique

b. Arrow size = 3/4"

Under Text make the following changes:

a. Text style = Dimension

b. Text placement, Vertical = Above

c. Text alignment = Aligned with dimension line
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7.

10.

11.

12.

13.
14.

15.

16.

Under Fit make the following changes:

a. Use overall scale = 12

Under Primary Units make the following changes:
a. Unit Format = Architectural, Precision = 0'-0"

b. Suffix = ft

Create a new style and name it Inside, starting from Outside, and use for
All dimensions.

Under Lines make the following changes:

a. Extension lines, Suppress Ext line 1 = on, Ext line 2 = on
Under Text make the following changes:

a. Text style = Standard (change the font to be Arial)

b. Text height = 3/4"

Under Fit make the following changes:

a. Fine tuning, Place text manually = on

Make a sub style from Outside for Radius dimensions.
Under Symbols and Arrows make the following changes:
a. Arrowheads, Second = Closed filled

Under Text make the following changes:

a. Text alignment = ISO Standard.

Save the file and close it.

9.13 AN INTRODUCTION TO DIMENSIONING COMMANDS

Dimensioning commands insert dimensions using the points specified by
a user.
You will find all commands under the Annotate tab in the Dimensions
panel:
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Outside -

L-rgaak g sl en o (R v
"'_1 Linear

/‘\‘V Alignad
/4‘\ Angular
f Arc Length
® Radius
® Diameter

Dimensions -« =

®  More commands can be found in the hidden part of the Dimensions
panel:

Outside -

Linear |- 1 (M - 2

177 8@ [H /v 1s

Dimensions 3

= For the purpose of this book, all dimensioning commands will be found in
the Dimensions panel.

9.14 THE LINEAR COMMAND

Use the Linear command to create a horizontal or vertical dimension.
To start the Linear command, make sure you are in the Annotate tab on
the Ribbon, and, using the Dimensions panel, click the Linear button.

= The following prompt will appear:
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Specify first extension line origin or <select object>:
(Specify the first point)

Specify second extension line origin: (Specify the second
point)

Specify dimension line location or
[Mtext/Text/Angle/Horizontal/Vertical/Rotated]:

(Specify the location of the dimension line)

®  There are three steps to follow:
e Specify the first point of the dimension distance to be measured.
* Specify the second point of the dimension distance to be measured.
* Specify the location of the dimension block by specifying the location of
the dimension line.
®  The following is the result:

18—

%
R
R

o

" You can use the other options available. They are:
e Mtext
e Text
* Angle
¢ Horizontal
¢ Vertical
¢ Rotated
Mtext

®  To edit the measured distance in the MTEXT command.

Text

" To edit the measured distance in the DTEXT command.
Angle

®  To change the angle of the text.
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Horizontal

®  To create a horizontal dimension.

Vertical

m  To create a vertical dimension.

Rotated

" To create a dimension line parallel to another angle given by the user. As
in the case of projecting a distance over another angle. See the following
illustration:

i

Hnnznntal Rntated A0°

9.15 THE ALIGNED COMMAND

®  The Aligned command is used to create a dimension parallel to the
measured distance.

= To start the Aligned command, make sure you are in the Annotate tab on
the Ribbon, and, using the Dimensions panel, click the Aligned button.

= The following prompt will appear:

Specify first extension line origin or <select object>:
(Specify the first point)

Specify second extension line origin: (Specify the
second point)

Specify dimension line location or

[Mtext/Text/Angle]: (Specify the location of the
dimension line)

®  There are three steps to follow:
* Specily the first point of the dimension distance to be measured.
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e Specify the second point of the dimension distance to be measured.
* Specify the location of the dimension block by specitying the location of
the dimension line.
®  The following is the result:

AN \-;"
\\\ 6’\
LY
™
N

®  The rest of the options are the same as the Linear command.

LINEAR AND ALIGNED DIMENSIONS

@ Exercise 34
1. Start AutoCAD 2010.

2. Open the file Exercise_34.dwg.
3. Make the Dimension layer current.
4. Make the linear and aligned dimensions as shown:

5. Save the file and close it.
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9.16 THE ANGULAR COMMAND

The Angular command is used to create an angular dimension.

To start the Angular command, make sure you are in the Annotate tab on

the Ribbon, and, using the Dimensions panel, click the Angular button.

®  There are four ways to place an angular dimension in AutoCAD:

* Select an arc and AutoCAD will measure the included angle.

* Select a circle. The position that you select the circle from will be the first
point and the center of the circle will be the second point. AutoCAD will
ask the user to specify any point on the diameter of the circle and will
place the angle accordingly.

* Select two lines. AutoCAD will measure either the inside angle or the
outside angle.

* Select a vertex, which will be considered a center point, then AutoCAD
will ask you to specify two points and will measure either the inside angle
or the outside angle.

AT

8-
R O,
> 75 "
% // % &
) & - AR s
\_F//
Arc Circle Twao lines Yertex with two points

®  The following prompts will appear:

Select arc, circle, line, or <specify vertex>: (Select the
desired method as discussed above—assume we select arc)
Specify dimension arc line location or [Mtext/Text/Angle]:
(Specify the dimension block location)

917 THE ARC LENGTH COMMAND

®  The Arc Length command is used to create a dimension showing the length
of the selected arc.

®  To start the Are Length command, make sure you are in the Annotate tab
on the Ribbon, and, using the Dimensions panel, click the Arc Length
button.

= The following prompt will appear:
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Select arc or polyline arc segment: (Select the desired arc)
Specify arc length dimension location, or [Mtext/Text/Angle/
Partial/Leader]: (Specify the location of the dimension block)

®  There are two steps to follow:

¢ Select the desired arc.

* Specify the location of the dimension block.
®  The following is the result:

“‘\\ ' U%
o

\
<

®  The options Mtext, Text, and Angle—which are available to the Arc Length
command—were discussed in the Linear command section.

Partial

= If you want Arc Length to measure part of the arc and not the entire arc,
specify the two points on the arc. The result looks something like this:

Pt
,%l
7

Leader

" To add a leader, see the following example:

"3 i3

e ™~

\i\// \
\
\B«

9.18 THE RADIUS COMMAND

®  The Radius command is used to put a radius dimension on an arc and/or
a circle.

®  To start the Radius command, make sure you are in the Annotate tab on
the Ribbon, and, using the Dimensions panel, click the Radius button.
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®  The following prompts will appear:

Select arc or circle: (Select the desired arc or circle)
Specify dimension line location, or

[Mtext/Text/Angle]: (Specify the location of the dimension
block)

®  There are two steps to follow:

e Select the desired arc or circle.

* Specify the location of the dimension block.
" As aresult, you will see:

Arr Carrle

9.19 THE DIAMETER COMMAND

®  The Diameter command is used to put diameter dimensions on an arc
and/or a circle.

= To start the Diameter command, make sure you are in the Annotate tab on
the Ribbon, and, using the Dimensions panel, click the Diameter button.

= The following prompts will appear:

Select arc or circle: (Select the desired arc or
circle)Specify dimension line location, or
[Mtext/Text/Angle]: (Specify the dimension block
location)

" As aresult, you will see the following;
@3
//\< /ﬁ“\//
| ( | >
\\_\__H__/

Arr Cirrle

[
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9.20 THE JOGGED COMMAND

If you have a large arc, then its center is very far from the arc itself.
Therefore, it is difficult for users to add a normal radius dimension.

The solution is to add a jogged radius dimension.

The Jogged command is used to add a jogged radius to an arc or a circle.
To start the Jogged command, make sure you are in the Annotate tab on
the Ribbon, and, using the Dimensions panel, click the Jogged button.
The following prompts will appear:

Select arc or circle: (Select the desired arc or
circle)Specify center location override: (Specify a point
which will act as a new center point)

Dimension text = 1.5

Specify dimension line location or

[Mtext/Text/Angle]: (Specify the dimension line location)
Specify jog location: (Specify the location of the jog)

There are four steps to follow:

¢ Select the desired arc or circle.

* Specify the point that will act as the new center point.
* Specify the dimension line location.

* Specify the location of the jog.

Once you complete the four steps, you will see:

R10.01

9.21 THE ORDINATE COMMAND

The Ordinate command is used to add several measurements to objects
relative to a certain point.

To start the Ordinate command, make sure you are in the Annotate tab on
the Ribbon, and, using the Dimensions panel, click the Ordinate button.
The Ordinate command allows you to set dimensions relative to a datum,
either in X or in Y. See the following illustration:
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¥ Diatum

“orw ® You have to change the UCS (User Coordinate System) origin location to

the desired location, otherwise, the values will be relative to the current
location of 0,0.
" The following prompts will appear:

Specify feature location: (Click on the desired point)
Specify leader endpoint or
[Xdatum/Ydatum/Mtext/Text/Angle]: (Specify the dimension
location)

® By default, when you select a point, you may go in the direction of X or Y. If
you want the Ordinate command to go exclusively in the X direction, then
select the Xdatum option, or select Ydatum if you want to go exclusively
in the Y direction.

®  The additional options are the same as those in the Linear command.

ANGULAR, ARC LENGTH, RADIUS,
DIAMETER, AND DIMENSIONS

o

LAME
D‘@"

Exercise 35
1. Start AutoCAD 2010.

2. Open the file Exercise_35.dwg.

3. Make the following modification to the current dimension style (i.e.,
Standard):
a. Under Text, change the current text style to use Arial font.

4. Perform the steps for the five types of dimensions as shown:
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5. Save the file and close it.

ORDINATE AND JOGGED

°ﬁ° Exercise 36
1. Start AutoCAD 2010.

2. Open the file Exercise_36.dwg.
3. Create the ordinate and jogged dimensions as shown:

- 4.00
i
— 204
. 0.40
T

000

4. Save the file and close it.
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9.22 THE CONTINUE COMMAND

= After you put a dimension in your drawing (i.e., linear, aligned, angular, or
ordinate), you can ask AutoCAD to continue using the same type and allocate
it along the first one.
The Continue command will allow you to input many dimensions swiftly.
To start the Continue command, make sure you are in the Annotate tab on
the Ribbon, and, using the Dimensions panel, click the Continue button.

If No Dimension Was Created in This Session

" The following prompt will appear:

Select continued dimension: (Select either Linear,
Aligned, Ordinate, or Angular)

®  AutoCAD will consider the selected dimension as the base dimension and
will continue accordingly.

If a Dimension Was Created in This Session

" The following prompt will appear:

Specify a second extension line origin or [Undo/Select]
<Select>: (Specify the second point of the last Linear,
Aligned, Ordinate, or Angular, or select an existing
dimension)

= AutoCAD will give you the ability to do one of three things:

e If you already input a linear dimension (for example), then you can
continue by specifying the second point, considering the second point of
the first dimension is the first point of the continuing dimension.

* You can select an existing dimension and continue from there.

¢ You can undo the last continue dimension.

®  See the following illustration:

‘ 2 ‘ 2 ‘
ol . Yo e
1stpt 2nd pt 2nd pt 2nd pt 2nd pt

2 i
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9.23 THE BASELINE COMMAND

= The Baseline command works just like the Continue command except the
dimensions will always be related to the first point the user selected.

®  To start the Baseline command, make sure you are in the Annotate tab on
the Ribbon, and, using the Dimensions panel, click the Baseline button.
All of the prompts and procedures are identical to the Continue command.
See the following illustration:

el b

s 8 s ™ ] i
Istpt 2nd pt" 2nd pt 2nd pt" 2nd pt

CONTINUOUS AND BASELINE DIMENSIONS

@" Exercise 37
1. Start AutoCAD 2010.

2. Open the file Exercise_37.dwg.
3. Create the continuous and baseline dimensions as shown:

4. Save the file and close it.
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9.24 THE QUICK DIMENSION COMMAND

®  The Quick Dimension command is used to place a group of dimensions
in a single step.

®  To start the Quick Dimension command, make sure you are in the
Annotate tab on the Ribbon, and, using the Dimensions panel, click the
Quick Dimension button.

" The following prompt will appear:

Select geometry to dimension: (Either by clicking, Window,
or Crossing, after you are done press [Enter])

Specify dimension line position, or
[Continuous/Staggered/Baseline/Ordinate/Radius/
Diameter/datumPoint/Edit/seTtings] <Continuous>:

® At this prompt you can right-click and the following shortcut menu will
appear:

Enker

Cancel

Recent Input L4
Drynarmic Input 13

Continuous
Staggered
Baseline
Ordinate
Radius
Diameter
daturnPoint
Edit

seTkings

Snap Overrides L4

D Pan
Q Zoom

@ SteeringWheels

GuickZalc

®  From this shortcut menu, you can select the proper dimension type. You
can choose from: Continuous, Staggered, Baseline, Ordinate, Radius,
or Diameter.

®  Select the type and then specify the dimension line location; a group of
dimensions will be placed in a single step.



9.25 Dimension Blocks and Grips 271

®  See the following Staggered example:

0
6
2

9.25 DIMENSION BLOCKS AND GRIPS

You can edit dimension blocks using Grips.
®  If you click a dimension block, five grips will appear, just like the
following:

" Asyou can see, the grips appear in the following places:
e The two ends of the dimension line.
* The two origins of the dimension line.
¢ The dimension text.

" You can change the position of the text by clicking its grip and moving it
parallel to the dimension line.

®  You can change the position of the dimension line by clicking one of the two
grips and moving it closer to, or farther from, the origin.

®  You can change the measured distance by moving one of the two grips of the
origin, so the distance will change accordingly.

= See the following example:
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' 36 ' |-73.64—‘

ariginal M oving text
3R
| 4.1
Moving dirm line Maoving origin

®  Also, if you select a dimension block and right-click, the following shortcut
menu will appear (only the part concerning the dimension is shown):

Dirn Text position L4

Precision L4

Dirn Skyle L4
~f- Flip Arrow

®  You can change Dim Text Position, Precision, Dim Style, and Flip Arrow
in the selected dimension block.

Dim Text Position

®  You can change the position of the dimension text as seen in the example.

Above dim line

Precision y Cenkered

Diim Skyle o Horne kext
5 Maove kext alone
- Flip Arrow

| Move with leader
> Mave with dim line

* Above dim line: The dimension text will move from any other position
to Above.

* Centered: The dimension text will move from any other position to
Centered.

* Home text: The dimension text will be restored to its original position
according to its dimension style.
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* Move text alone: Allows you to position the text freely.

* Move with leader: Allows you to position the text freely, but with a leader.

* Move with dim line: Allows you to move both the dimension text and
the dimension line in one single step.

Precision

®  This will allow users to set the number of decimal places for the number
shown.
®  You can start from zero decimal places up to eight decimal places.

Dirn Text position L
= D

Dim Style b 00

s 0,00
—.-k— Flip frrow | .o
| 0.0000
1 0.00000

oo Ch+% | 0.000000
s~ al i 1

Dim Style

®  The changes made using this method can be saved in a new dimension style
using the Save as New Style option. Type in a new name.

®  You can change the dimension style of any dimension block in the drawing.
The existing dimension styles will appear in a pop-up menu; select the new
desired dimension style.

Dirn Test position L4

Precisian |
- Elip Arrow Dirn Skyle MRU1
,  Dim Style MRUZ
| Dim Style MRUZ
% Cuk Chrl4-5 Dirn Stb"'E MRLU4
| ID Copy Chrhee Dim Skyle MRUS
| I‘—I‘:L_ Copy with Base Point Chrl4+shift+C DR R

= Other,..
[T paste Chrley

Flip Arrow

This method is used to flip the arrows from inside to outside, and vice versa.
®  The process can be done on only one arrow at a time.
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9.26 DIMENSION BLOCK PROPERTIES

Select a dimension block and right-click, and then select Properties. The
following dialog box will appear:

b 4
"3 |R0tated Dimension
=
Calar M Bvlaver
Layer 0]
Linetype BylLayer
Linetype scale 1
Flat style ByColor
Lineweight BrvLayer
Hyperlink
Associative Yes
2
=
@
&
5]
=
(=5

Under General, you will see the general properties of the selected
dimension block.

You will see the following properties: Misc, Lines & Arrows, Text, Fit,
Primary Units, Alternate Units, and Tolerances. If you compare these to
the Dimension Style command, you will find them identical, which means
you can change any of the characteristics of the dimension block after it goes
through Properties.

QUICK DIMENSION AND EDITING

iwri

Exercise 38

1.
2.
3.

Start AutoCAD 2010.

Open the file Exercise_38.dwg.

Using the Quick Dimension command and Crossing, select all of the lines
and the two arcs at the bottom of the shape.

Deselect the two arcs along with the middle vertical line and press [Enter],
then right-click and select the baseline, and put it in a convenient place

beneath the shape.
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5.

10.

11.
12.
13.

14.

Select the dimension with value = 1.00 (the left-most spot). Five grips will

appear.
Make sure that Middle in OSNAP is turned on. Select the upper right-hand
grip to make it hot and move it to the middle point of the right horizontal line.

The value of the dimension should read 1.80. Press [Esc] twice.

Select the same dimension block again and move the dimension line closer
to the shape. Press [Esc] twice.

Select the lower dimension with value = 6.00.

Right-click and change the Precision of the number to 0.0000 and make it
Above dim line.

Select the dimension with value = 5.00 and show the Properties palette.
Change Arrow 1 and Arrow 2 to be Oblique, and the arrow size = 0.3.
The shape should look like the following:

% >
s
o {_I_} o
~t
\‘_'_,/

~ N

0|0

B

110

N ]
340

500 a
5.0000

Save the file and close it.

9.27 AN INTRODUCTION TO THE MULTILEADER

A leader in AutoCAD is an arrow pointing to a part of the drawing, with two
lines and some text to explain certain facts about that part.

A multileader can be one arrow with a single set of lines or multiple arrows
with multiple sets of lines. See the following illustration of a single leader:
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]
N 2 |
L]
n

Fillet this edge

See the following illustration of a multileader:

Fillet the se edges

Normally, you will create a single leader and you can create a multileader
from it using other commands.

You will specity (by default) two points; the first one is where the arrow will
be pointing to and the second one will specify the length and angle of the
leader. Another small horizontal landing will be added automatically. See

the following illustration:
2nd pt /

My first
multileader

Landing

1st pt

A multileader has its own style and set of commands, which we will discuss
in the coming pages.
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9.28 MULTILEADER: CREATING THE STYLE

®  Aswe discussed in Dimension Style, you will use Multileader Style to set
the characteristics of the multileader block.

®  To start the Multileader Style command, make sure you are in the
Annotate tab on the Ribbon, and, using the Leaders panel, click the
Multileader Style button.

Standard o

Multileader /7 ¥8/8 | Multileader Style
Creates and modifies multileader styles

| MLEADERSTYLE

Press F1 for more help

= The following dialog box will appear:

[ Multileader Style Manager rg|

Current multileader style: Standard
Styles: Freview of: Standard

A Annotative

Standard
/ Default Text

List:

Al Sityles ¥

[ Cloze ] Help

®  To create a new style, click the New button. The following dialog box will
appear:

X Create Mew Multileader Style E|
Mew style name:
|General | [m]
Start with: Cancel
| St:andard - b |

= Type the name of the new style and select the existing style that you want to
start with. Click Continue to start modifying the Multileader style.
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= You will see three tabs:
¢ Leader Format
¢ Leader Structure
e Content
®  We will discuss each one of these in the coming pages.

Leader Format

= You will see the following dialog box:

Leader Format | | sader Stusturs | Eonte_nli

General

Tie T
Colar: |. ByBlock V_|
Linetype: | — ByBlock v|
Lineweight: | — ByBlock V|
Amowhead

Symbol: | B8 Closed filed v

Size: 01800 |2

Leader break

Break size: |D_1250 E

®  You have three choices for the type of leader:
e Straight
e Spline
e None

®  See the following illustration:

/—Fillet this edge Fillet this edge

P

( 5/ ©
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You can choose the Color, Linetype, and Lineweight in the same way as
the Dimension Style command.

Choose the Arrowhead Symbol (from 20 different existing shapes) and
its size.

If there is Dimension Break, how large will the break of the multileader
be? Answer this question by setting the Break size value.

Leader Structure

You will see the following dialog box:

Leader Format| Leader Stucture | Cortent|
Constraints

b ainum leader points 2
[ First seqment angle

[[] Second segment angle

Landing settings

Automatically include landing

Set landing distance
G

Scale

[ fnnatative (1

() Scale multilzaders to layout

() Spacify scale: [1.0000 3 !

Specify the Maximum leader points. As discussed earlier, the default value
is 2, and you can specify more points.

By default, you will specify the First segment angle and a small horizontal
landing (Second segment angle) will be added, but you can set the angle
values for both in the Multileader style.

Choose whether to Automatically include landing or not. If you select to
include it, you must determine the landing length.

Select whether the multileader will be Annotative or not. (We will leave it
off for now.)
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Content

" You will see the following dialog box:

| I'_-ea"d-er.i:olma-ti; Leader S.t"ruc.t'ureg Cantent |
f [—

| Multileader type: lMtext V|
Text optiohs |
Default text ?| E] |
Text style; | Standard v_| E] l

| Text angle: iKeep harizontal V! ‘
Teut colar: |. ByBlock v|
Text height: Idﬁﬂﬁ
[ Always Isft justify [ Frame text

Leader connection
(@) Horizontal attachment

() Vertical attachment

Left attachment; l Middle of top line A |
Right attachment: : iddle of top line v !
Landing gap: |0.0300 -

" There are two types of Multileader:
e  With Mtext
e With a Block (either predefined or user-defined)

m  See the following illustration:

/Mtext

" Mtext (Multiline text) is selected by default. To adjust the settings:

o If there is any text that should appear each time, type it in Default text.

* Specify the Text style.

e Specify the Text angle (Keep horizontal, Right-reading, or As
inserted).

* Specify the Text Color and Text height (if Text Style height =0).

* Specify whether to make the text Always left justify or not, and with
Frame or not.

e Control the position of the text relative to the landing for both left and
right leader lines.

e Control the gap distance between the end of the landing and the text.
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= Ifyou select the Multileader type to be Block, you will see the following

dialog box:
| Leader Fomat | Leader Structure IEU nt|
Multilzader type: v |
Block optionz .
Source block: . y Detail Callaut v
Attachment: ! Center Extents v |
Calar: |E:5Ek "
Scale: UDDDD—¢|

®  Adjust the following settings:
* Specify the Source block (choose from the list) or select User Block.
The following dialog box will appear:

I'Y Select Custom Content Block

Select from Drawing Blocks:

i v

Lok | [ comca |

* Type the name of the desired block and click OK.
e Specify the Attachment position.

e Specify the Color of the attachment.

* Specify the Scale of the attachment.

9.29 MULTILEADER COMMANDS

®  After you finish creating Multileader Style, you are now ready to insert the
multileader into your drawing.

®  You will always start with the Multileader command to insert a single
leader.
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" To start the Multileader command, make sure you are in the Annotate tab on
the Ribbon, and, using the Leaders panel, click the Multileader button.

Standard b

Muttileader :fo ’{) ':;a /8

oy
Multileader
Creates a multileader object

Leaders =

[z MLEADER

Press F1 for more help

= The following prompts will appear:

Specify leader arrowhead location or [leader Landing first/
Content first/Options] <Options>:

(Specify the point which the arrow should point to)

Specify leader landing location: (Specify the angle and the
length of the leader)

= Type in the text you want to appear in the leader.
®  (Click the Add Leader button to add more leaders (arrows) to an existing
single leader:

Standard \d

Multileader :{) "-:a f8
e
Add Leader

Add a leader line to an existing multileader object

s

Leades

[ MLEADEREDIT

Press F1 for more help

= The following prompts will appear:

Select a multileader:

1 found

Specify leader arrowhead location:
Specify leader arrowhead location:

= (Click the Remove Leader button to remove some leaders from an existing
multileader.
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Standard -

Multileader :fo ‘f_a /8

Remove Leader
Removes a leader line from an existing multileader object

Leaders w

|y MLEADEREDIT

Press F1 for more help

®  The following prompts will appear:

Select a multileader:

1 found

Specify leaders to remove:
Specify leaders to remove:

®  Click the Align button to arrange several multileaders in the same line.

Standard -

/{D
Multileader :,O :{{) f8

Align
Aligns and spaces selected multileader objects

Leaders w

| MLEADERALTGN

Press F1 for more help

®  The following prompts will appear:

Select multileaders: 1 found

Select multileaders: 1 found, 2 total

Select multileaders: (Press [Enter])
Current mode: Use current spacing

Select multileader to align to or [Options]:
Specify direction:

®  (lick the Collect button to collect several multileaders into a single leader.
This command only works with leaders containing blocks:

Standand -

Multileader :;'O :F{) “:a
-

Collect
Organizes selected multileaders that contain blocks into rows or
columns, and displays the result with a single leader line

Leaders =

[z MLEADERCOLLECT

Press F1 for more help
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= You will see the following prompts:

Select multileaders:

Select multileaders: (Press [Enter] when you are done)
Specify collected multileader location or [Vertical/
Horizontal/Wrap] <Horizontal>:

MULTILEADER

@" Exercise 39
1. Start AutoCAD 2010.

2. Open the file Exercise_39.dwg.
3. Using Material style and Free-Block style, add the following multileader:

Stainless Steel

4. Save the file and close it.

PUTTING DIMENSIONS ON THE PLAN (METRIC)

@" Workshop 18-A
1. Start AutoCAD 2010.

2. Open the file Workshop_18.dwg.
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3. Make the Dimension layer the current layer.
4. Freeze the following layers: Furniture, Hatch, and Text.

5. Using Outside and Inside dimension styles, add the dimensions for the
outer and inner dimensions as shown:

6.00m T 9.00m f
I-I_T S
4.00m [ 2im [ 2.10m
£
= g -
g - J.f “
© I/r
=
l_,‘ 5
=
(=21
\ -
JL e
290m 290m
E
=] H
3 N
— i3 -
@ =R £
= % al o
_ .M 1900 4000m =
\\\ ]] o
I :I f
9.00m 6.00m

6. Save the file and close it.

PUTTING DIMENSIONS ON THE PLAN (IMPERIAL)

@" Workshop 18-B

Start AutoCAD 2010.

Open the file Workshop_18.dwg.

Make the Dimension layer the current layer.

Freeze the following layers: Furniture, Hatch, and Text.

Using Outside and Inside dimension styles, add the dimensions for the
outer and inner dimensions as shown:

A
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6. Save the file and close it.

CHAPTER REVIEW

1. You can only create dimension styles that will affect all dimension types.
a. True
b. False

2. and are two types of dimensions
that you can use with arcs.

3. Which one of the following is not an AutoCAD dimension command?
a. dimlinear
b. dimarc
c. dimchordlength
d. dimaligned
4. The only way to add an Angular dimension is to have two lines.
a. True
b. False
5. Which of the following is a type of Tolerance in AutoCAD?
a. Deviation
b. Symmetrical
c. Limits
d. All of the above
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6. Inorder to make a dimension style , double-click the name
in the Dimension Style dialog box.

CHAPTER REVIEW ANSWERS

1. b

2. Arc length, Jogged, Radius, Diameter
3. ¢

4. b

5 d

6

current
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In This Chapter

Introduction

Model Space Versus Paper Space

Introduction to Layouts

How to Switch between Model Space and Layouts
How to Create a New Layout

What Is the Page Setup Manager?

Layouts and Viewports

Adding Viewports to Layouts

Model Space and Paper Space Modes in Layouts
Modifying, Scaling, and Maximizing Viewports
Freezing Layers in Viewports

Layer Override in Viewports

An Introduction to Plot Style Tables

The Color-Dependent Plot Style Table

The Named Plot Style Table

The Plot Command

What Is a DWF File?

What Is a DWFx File?

Exporting DWF, DWFx, and PDF Files

The Publish Command

How to View DWF and DWFx Files
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10.1 INTRODUCTION

Before AutoCAD® 2000, almost all AutoCAD users plotted from Model
Space, which is where they created their design.

In AutoCAD 2000, the development of Layouts made it easy for everyone
to shift their attention to the new method, which encompassed many new
features and surpassed plotting from Model Space.
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Also, in AutoCAD 2000, a new feature was introduced called Plot Style,
which allowed users to create color-independent configuration plotting.

Eventhough AutoCAD 2000 was a flagship version in more ways than one, the
most important features were the new improvements in the plotting process.

10.2 MODEL SPACE VERSUS PAPER SPACE

Model Space is where you create the drawing using all of the modification

processes.

When you think about plotting, you should use Paper Space.

There is only one Model Space in each drawing file.

Before AutoCAD 2000, there was only one Paper Space per drawing file.

Beginning with AutoCAD 2000, Paper Space was changed to Layout.

You can create as many layouts as you wish in each drawing file.

Each Layout will be connected to Page Setup, where you will specify at

least three things. They are:

e The plotter to be used.

e The paper size to be used.

* The paper orientation (portrait or landscape).

To demonstrate the importance of this feature, let’s take a look at the

following example: we have a company who owns an AO plotter, an A2

printer, and an A4 laser printer. The staff will use all of these printers to
print a single drawing.

e Ifyou use Model Space, you will change the setup of the printer, paper
size, and paper orientation, along with the drawing area to be plotted
each and every time you want to print.

e Butif you create three layouts with the proper Page Setup, printing will
be fast and easy; simply go to the layout and issue the Plot command,
which will save time, effort, and money!

10.3 AN INTRODUCTION TO LAYOUTS

Each layout consists of the Page Setup, Objects, and Viewports.

* Page Setup: Is where you will specify the printer (or plotter), the paper
size, and the paper orientation, in addition to other items that will be
covered later in this chapter.

* Objects: These include blocks (e.g., the title block), text, dimensions,
and any other desired objects.

* Viewports: Viewports will be covered later in this chapter.
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m  See the following illustration:

Layout

Fage Setup Chjeds Viewports

PrinterPlotter Paper Size Paper Onentation

= Each layout should have a name. AutoCAD will give it a temporary name,
but you can change it.

= By default, when you create a new drawing using the acad.dwt template, two
layouts—Layoutl and Layout2—will be created automatically.

®  You can choose to have the Page Setup Manager dialog box appear when
you click on a layout for the first time, for the purpose of setting the printer,
paper size, etc.
Layouts and Page Setup will be saved in the drawing file.
By default, Page Setup has no name, but you can name it accordingly, use
it in other layouts in the current drawing file, or in other drawings.

10.4 HOW TO SWITCH BETWEEN MODEL
SPACE AND LAYOUTS

® By default, AutoCAD will be in Model Space when you begin a new
drawing.
= On the Status Bar you will find the following:

Quick View

Model Layout Layouts Quick View

Drawings

HmooeL @ =[]

Model or Paper Space
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®  Before you click on the Layout button, it is preferable to click the Quick
View Layouts button to see the available layouts saved in your drawing. See
the following illustration:

Quick View Layouts

= In this illustration, you can see two layouts. You can choose which to view
by clicking on the small view. Also, you can Publish, create a New Layout,
or choose to Pin Quick View Layouts.

®  In order to jump from Model Space to Layout and vice versa, click on the
Model Space and Layout buttons in the Status Bar.

®  You can also right-click either Model Space or Layout and the following
shortcut menu will appear:

: Display Lavaut and Model Tabs

= If you select the Display Layout and Model Tabs, you will see the
following tabs in the lower left-hand corner of the Graphical Area:

HALE TR Model ), 150 41 Detaills /

®  This information is essential to what we will discuss in the next section.

10.5 HOW TO CREATE A NEW LAYOUT

" There are several ways to create a new layout. You can select the New
Layout option, use a template, or use the Move or Copy option.

New Layout

= New Layout is a very simple method. First, right-click on any existing layout
name and a shortcut menu will appear. Select the New Layout option.

® A new layout will be added with a temporary name. You can right-click and
select the Rename option.
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Using a Template

®  You can import any layout defined inside a template and use it in your
current drawing file.

= Right-click on any existing layout and a shortcut menu will appear. Select the
From template option and the following dialog box will appear:

[3 Select Template From File |z|
Lotk iin: ||E| Template %\| & @ ¥ EY Mews v Toos v
- Freview
Mame =~ iz
Initial Setup-Civil-Imperial 65K |
@Initial Setup-Civil-Metric 65K
Initial Setup-Electrical-Imperial 64k
Initial Setup-Electrical-Metric 65K
Initial Setup-Manufacturing-1... 65k
Initial Setup-Manufacturing-M. ., 65k
Initial Setup-MEP-Impetial 65 K|
Initial Setup-MEP-Metric 65K
Initial Setup-Structural-Imperial 65 k
@Initial Setup-Structural-Metric 64K =
Tutorial-iArch TTE
|eam| Tutarial-itfg 75k
" Tukorial-mérch ank
oo Tutarial-mMFg a0 kgl
] i} | [ ]]
File: name: |Tut0rial-mArc:h "| B
Files of bype: | Drrawing Template [* dwt] i.v.|

®  Select the desired template and click Open. The following dialog box will

appear:
LY Insert Layout(s) |z|
Lapout name(s):
150 A1 Layout Cancel

= Click on one of the listed layouts and click OK.

Move or Copy

= Using the Move or Copy option, you can move a layout to the left or right
from its current position. Also, you can create a copy of an existing layout.
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®  Select the layout that you want to create a copy from and right-click. When
the shortcut menu appears, select the Move or Copy option. The following

dialog box will appear:
X Move or Copy |

Move or copy selected lapouts

Before |apout:
150 A1
Detaill:
[move to end]

Create a copy

®  You can see there are two existing layouts in the dialog box. Select one of
them and click the Create a copy check box.
Rename the new layout.
Torw ® Without using this command, you can move the layout position relative to
the other layouts by clicking the layout name, holding it, and dragging it to
the position required.

Copying Using the Mouse

®  You can also copy any layout by performing the following steps:
 (lick the name of the layout to be copied.
e Hold the [Ctrl] key on the keyboard.
* Hold and drag the mouse to the new position of the newly copied
layout.

', Model / 150 41 ) Detaill fyf%_

* Rename the new layout.

10.6 WHAT IS THE PAGE SETUP MANAGER?

As mentioned previously, each layout will have a Page Setup linked to it.
" The Page Setup Manager is the dialog box in which you will create, modify,
delete, and import Page setups for layouts.
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The easiest way to issue this command is to select the desired layout, right-

click, and then select Page Setup Manager.
The following dialog box will appear:

[ Y Page Setup Manager
! [i] Learn about the
‘ Current layout: IS0 AL ' Page Setup manager
OWG |
Page setups
Current page setup: IS0 A1
Mew. ..
Modify...
Irnpork. ..
Selected page setup details
Device name: DWFE ePlak,pc3
Plotter: DWFE ePlat
Flot size: 341,00 x 594,00 mm (Landscape)
Where: File:
Description:
[ pisplay when creating a new layout L Close ] [ Help

]

At the top, you will see the Current layout name, and at the bottom, you

will see the Selected page setup details.

A check box will allow you to Display (Page Setup Manager) when
creating a new layout, which is highly recommended.
To create a new Page Setup, click the New button. The following dialog

box will appear:

Y New Page Setup

Mew page setup name:

Start with:

| A4 Inkjet Prinker |

<Mone>

<Default output device =
*Dietaills (150 A1)+

*150 A1 (150 ALY

IS0 Al

I Ok, | [ Cancel ] [ Help

X
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Page setup Flot style table {pen assignments)

ram

)
Marme: A4 Inkjet Printer ‘ iNone ™ b

oWGE |

[ pisplay plot styles
Printer/plotter
Mame: iﬂ CwFE ePlot.pe3 v | | Properties |
Shaded viewport options
Plotter: DWFE ePlak - DWF ePlat - by Autodesk
241 MM
Where: File: _)ItnL e
/ b Guality | TMormal bt |
Description: - _—
=
Lz | |
Paper size Flot options
150 A1 (341,00 x 534.00 MM} vi objec 4
Flot with plot skyles
Flot area Flot scale I |
+|Plot paperspace last
‘Wwhat to plot:
) [Hide paperspace objects

|E'f°_u_t % Scale: |1:1 vi
Plot offset {origin sek to printable area) |_1 Hmm w i = Drawing arientation

Type in the name of the new Page Setup and click OK. The following dialog
box will appear:

[ Page Setup - 150 A1

O Porkrait

0.0 i
o - A
[ () Landscape m

v |0.00 mm Dsm lineweights e

[ o ] [ canel | [ Heb |

®  Specify the Name of the printer or plotter you want to use (this printer
should be installed and configured ahead of time).
Specify the desired Paper Size.
Specify What to plot. You have four choices: Display, Extents, Layout, and
Window. If you are printing from Model Space (this is not recommended),
then choose Display, Extents, or Window. If you will print from Layout
(which is recommended), leave Layout as the default setting.

®  Specify the Plot Offset. If you are using Layout, Center the plot will
be off. Center the plot will be on if you are using other options, such as
Model Space.

| |

Specify the Plot Scale. If you want to plot from Layout, then you will use
the viewports (which will be discussed shortly), and you will specify a Plot
scale for each viewport. Accordingly, you will set this Plot scale to 1 = 1.
Specify if you would like to scale lineweights or not.
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Specify the Plot style table (pen assignments), which will be discussed
later in this chapter. Specify whether to Display the effects of the plot style
on the layout or not.

If you are plotting a 3D drawing and you want to plot it as shaded or

rendered, specify the Quality of the shading or rendering.

Specify the Plot options. They are:

e Plot the objects with their lineweight as specified for each object and
layer. This will only be available if you specify None for the Plot style
setting.

e Let the Plot Style control the lineweight of the objects and layers.

e By default, Paper Space objects will be printed first, and then the Model
Space objects. You have the option to change the printing order.

* You can show or hide the Paper Space objects.

Specify the Paper orientation, either Portrait or Landscape. By default,

the printer will start printing from top to bottom. Change the specifications

if you would like to print from bottom to top.

When you are done, click OK. The Page Setup you create will be available

for all layouts in the current drawing file.

To link any layout in your drawing file to a certain Page Setup, go to the

desired layout and start the Page Setup Manager. Select the Page Setup

from the list and click Set Current. (Also, you can double-click the name
of the Page Setup.) Now the current layout is linked to the Page Setup
you select.

To modify the settings of an existing Page Setup, click Modify.

To use a saved Page Setup from an existing file, click Import.

CREATING LAYOUTS AND PAGE SETUP (METRIC)

AME o
3‘@6

Workshop 19-A

1.

2.
3.
4

ISR

Start AutoCAD 2010.
Open the file Workshop_19.dwg.
Make sure the current layer is Viewports.

Using the Status Bar, right-click the Layoutl icon, and select Display
Layout and Model tabs.

Right-click on the name of any existing layout and select From template.
Select the template file Tutorial-mArch.dwt.
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7. Select the layout named ISO Al Layout.

8. Goto ISO Al Layout and delete the only viewport in the layout (select
its frame and press the [Del] key).

9. Delete Layout2.

10. Go to Layoutl, rename it Final, and right-click the name of the layout.
Select the Page Setup Manager.

11. Create a new Page Setup and name it Final.
12.  Change the following settings:
a. Printer = DWFG6 ePlot.pc3
b. Paper Size = ISO A3 (420 x 297 MM)
c. Orientation = Landscape
d. Plot scale =1:1
13. Make Final the current page setup.
14. Erase the existing viewport.

15. Make the Frame layer current and insert the file with the name ISO A3
Landscape Title Block.dwg using 0,0 as the insertion point.

16. Save the file and close it.

CREATING LAYOUTS AND PAGE SETUP (IMPERIAL)

AL

@ Workshop 19-B
1. Start AutoCAD 2010.
Open the file Workshop_19.dwg.
Make sure the current layer is Viewports.

Ll

Using the Status Bar, right-click the Layout1 icon, and select Display
Layout and Model tabs.

Right-click on the name of any existing layout and select From template.
Select the template file Tutorial-iArch.dwt.
Select the layout name D-Size Layout.

® e A

Go to D-Size Layout and delete the only viewport in the layout (select its
frame and press the [Del] key).

9. Delete Layout2.

10. Go to Layoutl, rename it Final, and right-click the name of the layout.
Select the Page Setup Manager.
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11.
12.

13.
14.
15.

16.

Create a new Page Setup and call it Final.
Change the following settings:

a. Printer = DWFG6 ePlot.pc3

b. Paper Size = ANSI B (17 x 11 Inches)
c. Orientation = Landscape

d. Plot scale =1:1

Make Final the current page setup.

Erase the existing viewport.

Make the Frame layer current and insert the file with the name ANSI B
Landscape Title Block.dwg using 0,0 as the insertion point.

Save the file and close it.

10.7 LAYOUTS AND VIEWPORTS

®  After creating a new layout, creating a Page Setup, and linking a Page
Setup to the layout, you will see the following image:
| e e T T R 5, i R R e e SR S A B S T R AT AU 5 S G T R 2
| |
| |
| |
: Paper Size Truncated Paper Size :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
S A S M M e S S T e PR L S S SR MO O O R S PR |

The outer frame (solid) is the real paper size.
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®  The inner frame (dashed) is the truncated paper size, which is the paper size
minus the printer margins.

e Each printer comes from its manufacturer with built-in margins on all
sides.

e AutoCAD can read these margins from the printer driver accordingly.

e Thus, you should read the printer manual in order to know exactly how
wide the margins are on each side.

* This will prove vital when you create the frame block of the establishment
you will work in because you should create it within the truncated paper
size rather than the full size.

Printing from layouts is WYSIWYG (What You See Is What You Get).

Also, by default, you will see that a single viewport of your drawing appears

at the center of the paper size.

®  Aswe said in the beginning of this chapter, we only have one Model Space,
yet we can have as many Layouts as we wish. The Viewport is a rectangular
shape (or any irregular shape) that contains a view of your Model Space.
= There are two types of Viewports: Model Space and Layout.

* Model Space Viewports: These are always tiled, cannot be scaled, and
the arrangement of viewports shown on the screen cannot be printed.

e Layout Viewports: These can be tiled or separated, can be scaled,
and the arrangement of viewports shown on the screen can be
printed.

= See the following illustration:
Suale 1.200 Suale 1.100
Scale 1:20 Secale 1:10
Scale 1:50

Scale 1:20 Suale 1.10

Model Space Viewnorts Paper Space Viewports

10.8 ADDING VIEWPORTS TO LAYOUTS

You can add viewports to layouts using several different methods:
* Adding a single rectangular viewport or multiple rectangular viewports.
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e Adding a single polygonal viewport.
e Converting an object to be a viewport.
e Clipping an existing viewport.

®  We will discuss each method next.

Single or Multiple Rectangular Viewports

®  You can add as many single or multiple rectangular viewports as you wish

in any layout. You must specify two opposite corners in order to specify the
area of the viewport(s).

To start the New Viewport command, make sure you are in the View tab
on the Ribbon, and, using the Viewports panel, click the New button.

*Active Mode! Configuration™ v Geate Polygonal -
IE_% Named [=] dip
@ Join
b

New

Viewports

Displays a list of standard viewport configurations that can be restored
in the current space, model or layout

[ +VPORTS

Press F1 for more help

The following dialog box will appear:

[N Viewports E|

Mew names: |

Standard viewports: alEr

ive Model Configuration®
le

T: Wartical
Twao: Horizontal
Three: Right
Thuee. Lefl
Three: Above

3 Wiew: “Lurent”
pr:;:: 3:1?:& Wisual style: 200 Wireframe
Three: Harizantal
Four: Equal
Four: Hight
Four: Laft

Apply toc Setup: Change view to: Visual Style:

Dizplay W (2D V_l |"[Iurrent" v_! |2[)Wiefrane v|

Lok J[ comest J[ Hep |
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®  From Standard viewports, select Single and then click OK. The following

prompt will appear:

Specify first corner or [Fit] <Fit>:

Specify opposite corner:

®  Just as we specify a window when we select objects, specify two opposite
corners and a single viewport will be created.
®  You will use the same dialog box:

X Viewports

Mew Viewports i.Named Wiewparts|

Current name: Three: Right

Standard viewports:

Freview

“betive Model Configuration®
Single

Two: Wertical

Two: Horizontal

Three: Left
Three: &bove
Thiree: Below
Three: Vertical
Three: Horizontal
Four: Equal

Wi “Curent”
Vizual style: 20 \Wireframe

Wi “Curent”
Wizual style: 20 Wireframe

Wi “Curent”
Wizual style: 20 \Wireframe

WViewport Spacing: Setup; Change view to; Wizual Style;
0.00 = | |2D V| |"Eurrent" V| i2D wireframe V|
L oK ] [ Cancel ] [ Help ]

®  Specify the desired arrangement. You can choose from Two Horizontal
or Two Vertical, six different arrangements for three viewports, or one for

four viewports.

=  If you want the viewports to be tiled, leave the Viewport Spacing = 0.
Otherwise, set a new value.
= Click OK. AutoCAD will display the following prompt:

Specify first corner or [Fit] <Fit>:
Specify opposite corner:

®  See the following illustration:
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Single Polygonal Viewport

= The Polygonal Viewport command is used to add a single viewport with
any irregular shape consisting of both straight lines and arcs.

®  To start the Polygonal Viewport command, make sure you are in the View
tab on the Ribbon, and, using the Viewports panel, click the Polygonal

button.
~ |5]create Polygonal |+ 1
Eﬁ; Hictnerd @ Creats Polygonal
i New
Create from
Create Polygonal

(Creates a nonrectangular layout viewport defined by a series of line
and arc segments

[y -VPORTS

Press F1 for more help

= The following prompt will appear:

Specify corner of viewport or
[ON/OFF/Fit/Shadeplot/Lock/Object/Polygonal/
Restore/LAyer/2/3/4] <Fit>: _p

Specify start point:
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Specify next point or [Arc/Length/Undo]:
Specify next point or [Arc/Close/Length/Undo]:

It is almost identical to the Pline command.
®  See the following illustration:

Converting an Object to a Viewport

®  The Converting Object command is used to convert an existing object to
a viewport.

= First, you need to draw the object that will be converted to a viewport, such
as a circle, polyline, ellipse, etc.

=  To start the Converting Object command, make sure you are in the View
tab on the Ribbon, and, using the Viewports panel, click the Create from

Object button.
=Active Model Configuration™ ~ |5 | Create Polygonal |= A
ool
';‘E' e q Create Polygonal
|j New
Create from Cbject
.
by

Create from Object

Specifies a dosed polyline, ellipse, spling, region, or drcle to convert
into a viewpaort

[ -VPORTS
Press F1 for more help

" The following prompt will appear:
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Specify corner of viewport or
[ON/OFF/Fit/Shadeplot/Lock/Object/Polygonal/
Restore/LAyer/2/3/4] <Fit>: _o

Select object to clip viewport:

®  See the following illustration:

Clipping an Existing Viewport

= If you have a rectangular viewport, you can change it to an irregular shape
by clipping it.

®  To start the Viewport Clip command, make sure you are in the View tab on
the Ribbon, and, using the Viewports panel, click the Clip button.

=Active Model Configuration™ - Create from Object =

£

=]

Sy Mamed g

ﬁ New Joi 2
l Clip

Clips layout viewport objects and reshapes the viewport bordar

[ VPCLIP
Press F1 for more help

" The following prompt will appear:

Select viewport to clip:

Select clipping object or [Polygonal] <Polygonal>:
Specify start point:

Specify next point or [Arc/Length/Undo]:

Specify next point or [Arc/Close/Length/Undo]:

®  First, select the existing viewport. You can draw a polyline or any irregular
shape using the Polygonal option, which is identical to the Polygonal
viewport.
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®  See the following illustration:

10.9 MODEL SPACE AND PAPER SPACE MODES IN LAYOUTS

" In alayout, you deal with the viewports in two modes:
e Paper Space mode
* Model Space mode

Paper Space Mode

The Paper Space mode is the default mode in any layout.
In the Status Bar, you will see the following:

[Perer[EL D HS QDT E

As previously discussed, you can place the viewports in this mode.
Also, you can deal with the viewports as objects; therefore, you can copy,
move, stretch, rotate, and delete them. For example:

Rotated “iewport
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Model Space Mode

In Model Space mode you will get inside the viewport.

You can zoom in, zoom out, and pan while you are in this mode.

Also, you can scale each viewport.

Furthermore, you can change the status of the layers for the current

viewports.

There are two ways to enter this mode:

* Double-click inside the desired viewport.

* Click the Paper button on the Status Bar and it will switch to Model
as shown:

Imocec [ BES QST

In order to switch from Model Space mode to Paper Space mode, either
double-click outside any viewport or click the Model button on the Status
Bar.

10.10 MODIFYING, SCALING, AND MAXIMIZING VIEWPORTS

Each viewport can be modified, scaled, or maximized to fill the whole screen.

Modifying

Each viewport is considered an object. It can be copied, moved, scaled,
rotated, and deleted. You have to select each viewport from its border in
order to select it.

" You can select viewports first, and then issue the modifying command.
Conversely, you can issue the command and then select the desired
viewports.

Scaling

= Each viewport should be scaled relative to the Model Space units.

* Double-click inside the desired viewport. You will switch to the Model
Space mode for this viewport.
e Look at the right side of the Status Bar, you will see the following:
Ll [ |Sooss - AL
Viewport Scale
| |

Click the pop-up list that contains the scales. You will see something like
the following:
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Sicale to fit
1:1
1:2
1:4
1:5
1:5
1:10
1:1&
1:20
1:30
1:40
1:50
1:100
21
411
gl
10:1
100:1

1/1268" = 1-0"

1je4" = 1'-0"
1j32" =1"-0"
1/16" = 10"
332t =1-0"
1jg"=1-0"
3f1e" = 1-0"
/4" =1-0"
3jg"=1-0"
1jz"=1-0"
34" =1"-0"
1"=1"-0"
1-1/2" =1-0"
F=1-0"

6" =1"-0"
10" = 10"
Custam, ..

w Hide ref scales

Select the suitable scale to be used in the viewport.
If you did not find the desired scale, select the Custom option. You will see

the following dialog box:

Y Edit Scale List

Scale List

[CER=R=R-A ]

ey e il Sl kel gl ol
e I A RN A R R, B ]

_

|3

1 paper unit = 1 drawing unit

X
[ s ]

C o J e J[ e )
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NOTE

Click the Add button to add a new scale. You will see the following dialog
box:

[ Add Scale

Sicale name
Mame appearing in scale list:

[1:14 v

Scale properties

Paper units: Drawing units:

! [t |

i Ok d[ Cancel H Help ]

Type in the desired scale and click OK twice.

After you set the scale, you can use the Pan command. However, if you want
to use the Zoom command, the scale value will be invalid and you will have
to repeat the procedure of setting the scale again.

In order to avoid this problem, you can lock the display of the viewport by
clicking the golden opened lock in the Status Bar (you have to be inside

the viewport in order for this to work). The golden lock will change to blue
and it will be locked.

LG [ [Fosossi - [

A

Lock/Unlock Viewport

There are two possible results once you have scaled a viewpoint:

e The scale is perfect for the area of the viewport. Leave it as is.

* The scale is either too small or too big. You can change the scale or change
the area of the viewport.

Maximizing

After placing and scaling your viewports, there will be small ones and big
ones.

For small ones, you can maximize the area of the viewport to be as large as
your screen. You can do all of your work and then return it to the original
size.

Using the Status Bar, click the Maximize Viewport button:

[ gl [o]Sleonss ~ ] A L]
I
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R I

The same button will change to Minimize Viewport in order to restore the
original size of the viewport.

Another way of maximizing the viewport is to double-click the border of
the viewport.

10.11_FREEZING LAYERS IN VIEWPORTS

Earlier in this book we learned how to freeze a layer. This tool will be

effective in both Model Space and Layouts.

In Layouts, if you freeze a layer it will be frozen in all viewports. You may

want to freeze certain layer(s) in one of the viewports and not in others. To

do so, you have to freeze the layer in the current viewport.

Perform the following tasks:

e Make the desired viewport current by double-clicking inside it.

* Make sure you are in the Home tab on the Ribbon, and, using the Layers
panel, click the Freeze or thaw in current viewport icon for the
desired layer. See the following image:

G & 42 £ 4549

»
Unsaved Layer State - E
o q
PEnEY I 7
] =

Q o B & Il ADOOR-TRIM-3D

Q &I @ W crams
Q4G ame

|'\,r L7 & [l EBCORE =
Q wESa W esae

Q O @ W EBFUR

@ G & M Escz

Q o & H e

Q OB & [ EBSHEL

) O & W ECHED =

10.12 LAYER OVERRIDE IN VIEWPORTS

Color, Linetype, Lineweight, and Plot Style are the same for all layers
in all viewports.

You can assign different colors, linetypes, lineweights, or plot styles for each
layer in each viewport. This is called Layer Override.
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®  Perform the following steps:
* Double-click inside the desired viewport.
e Start the Layer Properties Manager.
e Under all/any of VP Color, VP Linetype, VP Lineweight, or VP Plot
Style, make the desired changes.
* You will see that changes only take place in the current viewport.
* See the following image:
H,: Current layer: 0 -arch fo Q
ES5% 4 FE K 2
f.@. Ftp:r_s__ «_ 5. Mama inetype | Linewsedght | Plab 5., . VPPh... Descrip
v 0 CONTIN... Defa.. Normal (=) efa.. Normal
All Used Layers & A-DOOR-T CONTIN.. —— Defa.. Norma! @ fa.. Narmal
Wissaninrt Crwerrich CHAID: OATIN, Dafa . Norms! E:' ... Normal
@. P CONTIN.. —— Deta.. Normal @ [ . Normal
s E-B-CURE KUNTIN.. —— Uefa.. Normal =y . Normal
e KONTIN.. — Defa.. Nomal (&5 I . Normal
<& E-B-FURR CONTIN.. —— Defa.. Nommal E.l e Murmal
& C-0-GLAZ KONTIN.. — Defan. Normal (& I . Normal
& EBMULL CONTIN... Defa.. Normal (g £} . Normal
& E-B-SHEL [CONTIN.. —— Defa.. Normal @ £ « Mormal
I 47 E-C-HEAD CONTIN.. —— Defa.. Normal (&) Fa.. Nermal
= &7 F-F-CASE FONTIN.. —— Defa.. Namal (2 I .. Normal
E e EF-DOUR KONTIN... (= . Normal
i & E-F-PLMB CONTIN... (= fa.. Normal
2 & E-FsILL CONTIN... (=] fo.. Normal
= & CrsTAR CONTIN... = Fo... Normal
S & EFTERR [CONTIN... & E cfa... Normal
& ||& | @l escom CONTIN... (=R fa.. Mormal v
- —__ — A = e A | el thal ] A T Y PP | .
% [T trwest Fiker << || >
_:'7 Al 79 Layers displayed of 70 botal layers
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* You can see that the CPU layer has a magenta normal color and a red
override color in the current viewport (this applies in Model Space and
all other viewports).
e Also, note that the row containing the CPU layer is shaded with a

different color.

AME 5
k.
&

S

S Gk D=

Workshop 20-A
Start AutoCAD 2010.

Open the file Workshop_20.dwg.
Select ISO Al Layout.
Make the Viewports layer current.
Turn OSNAP off.
Select the View tab from the Ribbon, and, using the Viewports panel,

click the New button. Select the arrangement Three: Left, and set the
Viewport spacing = 5.
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10.
11.

12.

13.

14.
15.

Click OK and specify two opposite corners so the three viewports fill the
empty space.

Select the big viewport at the left and set the scale = 1:50, the upper
viewport scale = 1:20, and the lower viewport scale to be 1:30.
Double-click outside the viewports to move to the Paper mode.

Freeze the Dimension layer and thaw Furniture, Hatch, and Text.
Make the big left viewport the current viewport, and freeze the layers
Furniture, Hatch, and Text.

Make the upper viewport current and pan to the Master Bedroom (do not
use the zooming options). Make the lower viewport current and pan to the
Living Room.

Double-click outside the viewports to move to the Paper mode.

Lock the view in the three viewports.

The drawing should look like the following:

I I A R TN T S A I T T I i e |
| T TR |
1 : L5 /3 |
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! ot
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|

I

t

t
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16. Save the file and close it.

INSERTING AND SCALING VIEWPORTS (IMPERIAL)

@ Workshop 20-B

1.
2.

Start AutoCAD 2010.
Open the file Workshop_20.dwg.
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3. Select D-Sized Layout.
Make the Viewports layer current.
Turn OSNAP off.

Make sure you are in the View tab on the Ribbon, and, using the
Viewports panel, click the New button. Select the arrangement Three:
Left, and set the Viewport spacing = 0.35.

ISR

7. Click OK and specify two opposite corners so the three viewports fill the
empty space.
8. Select the big viewport at the left and set the scale to be 4" = 1", and the
upper and lower viewports scale to be 12" =1".
9. Double-click outside the viewports to move to the Paper mode.
10. Freeze the layer Dimension and thaw Furniture, Hatch, and Text.

11. Make the big left viewport the current viewport and freeze the layers
Furniture, Hatch, and Text.

12. Make the upper viewport current and pan to the Master Bedroom (do not
use the zooming options). Make the lower viewport current and pan to the
Living Room.

13. Double-click outside the viewports to move to the Paper mode.

14. Lock the view in the three viewports.

15. The drawing should look like the following:

P[ Living Room

I

16. Save the file and close it.
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10.13 AN INTRODUCTION TO PLOT STYLE TABLES

There are many colors available in AutoCAD, but, will these colors

print?

There are two possibilities:

* You will use the same colors in both the softcopy and the hardcopy of
the drawing.

* You will assign a different color in the hardcopy for each color in the
softcopy.

To translate the colors between softcopy and hardcopy, we need to create

a Plot Style.

There are two types of Plot Styles:

* Color-Dependent Plot Style Table

* Named Plot Style Table

10.14 THE COLOR-DEPENDENT PLOT STYLE TABLE

This method is almost the same method used prior to AutoCAD 2000; it
depends on the colors used in the drawing file.

Each color used in the drawing file will be printed with a color chosen by the
user. Also, users can set the lineweight, linetype, etc., for each color.

This method is limited because there are only 255 colors to use.

Also, if there are two layers with the same color, you will be forced to use
the same output color, with the same lineweight, linetype, etc.

Each time you create a Color-Dependent Plot Style Table, AutoCAD will
ask you to name a file with the extension *.ctb.

You can create Plot Style Tables from outside AutoCAD (using the
Windows Control Panel) or from inside AutoCAD using the Wizards.
This will only initiate the command, but the command is the same either
way.

From outside AutoCAD, start the Windows Control Panel and double-
click the Autodesk Plot Style Manager icon. Since this command is not
available on the Ribbon, you can type stylesmanager in the Command
Window.

You will see the following window:
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& Plot Styles

File:

Edit  Wiew Favorites

Tools

'\_,) II p Search

Help

Folders -

File and Folder Tasks

(7 Make anew Folder
e Publish this Foldet to the
‘Web

ted Share this Folder

Other Places

| enu
lD My Documents
| Shared Dacuments

g My Computer
_g My Network Places

Details

Plot Styles

File: Folder

Drate Modified: Saturday,
Movember 29, 2008, 2:58 PM

N

acad
AutoiCAD Color-dependent Pla, .

] 5KE

Add-A-Plot Style Table Wizard
Shorteut

| 1kB

L Autodesk-MONO

AutoZAD Plot Style Table File
1KBE

L Fill Patterns

[ .‘-\.

T

[ Ty

AutoCAD Color-dependent Pla, .

| SKEB

monochrome
AutoCAD Color-dependent Plo, .

| SKE

Screening 25%
AutoiCAD Color-dependent Pla, .

| SKE

Screening 75%
AutoZAD Color-dependent Pla, .

| SKE

acad
AutoiZAD Plok Style Table File

Aukodesk-Color

AutoZAD Plok Style Table File
1KE

DWF Virtual Pens

| GKE

Grayscale

| SKB

monochrome

AutoiZAD Plok Style Table File

1KE

Screening S0%
| SKB
Screening 100%:

| SKB

AutoiCAD Color-dependent Flo, ..

AutoiCAD Color-dependent Flo, ..

AutoiCaD Color-dependent Flo, ..

AutoiCAD Color-dependent Flo, ..

Double-click Add-A-Plot Style Table Wizard.

®  The following dialog box will appear:

Add Plot Style Table

Thiz wizard provides pou with the ability to create and name a plot style table. Plat
Style Tables contain plot styles, which you can assign to AutoCaD Gator Beta 2
objects. Plot styles contain plat definitions for color, lineweight, linetype, end cap, line
fill, and screening.

“f'ou can chooze to create a plot style table from scratch, from an existing plot style
table, or uge imported pen table information from a PCF, PCZ2, or CFG file. You can
chooze to either create a named plot style table or a color-dependent plot style table.

After you've created a new plot style table, you can save the table to a STE or CTE
file, ther apply the plat style table to a layout or viewport.

H ack i Mext > i[ Cancel ]
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= In this dialog box, AutoCAD explains the next few steps in this process. Click
Next and the following dialog box will appear:

Add Plot Style Table - Begin

P Begin (%) Start from scratch
Table Type Create a new plot style table from scratch.

() Use an existing plat style table

Create a new plot style table bazed on an existing plot style
table.

File: name:
Finizh
() Use My A14 Platter Configuration [CFG)

Impart the pen table properties from a B14 CFG file.

() Use a PCP or PC2 fils

Import the pen table properties from an existing PCP or PC2
file.

[ < Back ]L Mext > ,][ Cancel ]

®  You have four choices to select from:
 Start creating your style from scratch.
e Use an existing plot style.
e Import the AutoCAD R14 CFG file and create a plot style from it.
e Import the PCP or PC2 file and create a plot style from it.
®  Select Start from scratch and click Next. The following dialog box will
appear:

Add Plot Style Table - Pick Plot Style Table

Begin To name the style properties, select Mamed Plat Style Table. To
B Tabls Type create a plot style table that references each object's AutoCAD
Gator Beta 2 color, select Color-Dependent Plot Style Table.

File: name:
Finizh
(&) Color-Dependent Plot Style Table

258 plat styles will be created. The information will be zaved in a
plot style table [CTE] file.

() Mamed Plat Style Table

A plot style table will be created that contains one plot style named
Mormal. Mew plat styles can be added in the Plot Style Table
Editar.

[ < Back ]L Mext > ,][ Cancel




10.14 The Color-Dependent Plot Style Table

317

Select Color-Dependent Plot Style Table and click Next.
The following dialog box will appear:

Add Plot Style Table - File name

Begin Enter a file name for the new plot style table you are creating. To
Table Type identify this as a plot style table file, a CTE extension will be
appended.
P File name
Finizh
File: name: :
Final

| <Back || Mexts ][ Cancel ]

Type in the name of the plot style and click Next. The following will

appear:

Add Plot Style Table - Finish

Begin A plot ztyle table named Final.ctb has been created. Plat style
Table Type infarmation contained in the new table can be used to contral the
dizplay of objects in plotted layouts or viewports
File: name:
p Finish

Flot Style Table Editor ...

To modify the plat style properties in the new Flot Style Table,
chooze Plot Style T able Editor.

0 Uze this plot style table for new and pre-dutoCAD Gator Beta
2 drawings.

[ < Back ]L Finizh J[ Cancel ]

You can use this plot style table for new and pre-AutoCAD 2010
drawings. Click the Plot Style Table Editor button and you will see the

following:
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Plot Style Table Editor - Final.ctb

Flat styles: Froperties

] ~ Color: | Use object color ¥

[ Calar 2 = | e :

B Color 3 F Dither: |Dn v
Color 4 2

= EEIE:S Grayzcale: o v

M Colar & Pentt | : —

B Color 7 &N IAutomatlc = |

B Color 8 Wirtual pen #: !Automatic o |

[] Colar 9 . —

Bl Color 10 Screening: |‘IDD = |
Color 11 P 2

B Coo 12 ezl

[ Color 13 Adaptive: o &

B Color 14 o [ :

[ Color 15 Lineweight: ||)ze abisct lineweight R4

M Color 16 b

| ] i | " Lineend stle: || Jee oiect end style »
Description: Usze 0E|ec:t joir style L
Fill style: |Use ahiject il style v

[ Edit Lineweights... ] [ Save bz ]

L Save & Close J [ Cancel ] [ Help ]

At the left, select the color you used in your drawing file. At the right, change
any or all of the following settings.

Color: This is the hardcopy color.

Dither: This option will be dimmed if your printer or plotter does not
support dithering. Dither allows the printer to give the impression of
using more colors than the limited 255 colors provided by AutoCAD. It is
preferable to leave this option off. It should be on if you want Screening
to work.

Grayscale: You can translate the 255 colors to grayscale grades (good
for laser printers).

Pen #: This option is only for the old types of plotters—pen plotters—
that are obsolete now.

Virtual pen #: This option is for non-pen plotters to simulate pen plotters
by assigning a virtual pen to each color. It is preferable to leave this setting
on Automatic.

Screening: This is good for trial printing. If you set numbers less than
100, it will reduce the intensity of the shading and fill hatches. You should
turn Dither on so Screening will be effective.

Linetype: You can use the object’s linetype or you can set a different
linetype for each color.
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* Adaptive: Used to change the linetype scale to fit the current line length
so it will start with a segment and end with a segment instead of a space.
Turn this option off if the linetype scale is important to the drawing.

* Lineweight: Sets the lineweight for the color selected. You can choose
from a list of lineweights.

e Line end style: Used to specify the end style for lines. The available end
styles are: Butt, Square, Round, and Diamond.

* Line join style: Used to specify the line join (the connection between
two lines) style. The available styles are: Miter, Bevel, Round, and
Diamond.

e Fill style: Used to set the fill style for the area filled in the drawing, which
is good for trial printing.

Click Save & Close and then click Finish.

To link Color-Dependent Plot Style to a layout, perform the following

steps:

* Go to the desired layout and start the Page Setup Manager.

e At the upper right section of the dialog box, change the Plot style table
(pen assignments) setting to the desired .ctb file:

Flot style table (pen assignments)

|Gravscale.ctb v I

Display plot skyles

e Click the Display plot styles checkbox.

You can assign one .ctb file for each layout.

In order to see the lineweight of the objects, you must click on the Show/
Hide Lineweight button on the Status Bar.

L o

Show/Hide Linewsight

10.15S THE NAMED PLOT STYLE TABLE

This is a new method introduced for the first time in AutoCAD 2000; it is
not color-dependent.

You will create a Plot Style and give it a name. Each plot style will include
different tables within it, which you will link with layers later on.

You can have two layers with the same color, but they will be printed with
different colors, linetypes, and lineweights.
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The Named Plot Style Table has the file extension *.stb.

The creation procedure of the Named Plot Style is identical to that of the
Color-Dependent Plot Style, except the last step, which uses the Plot
Style Table Editor button.

From outside AutoCAD, start the Windows Control Panel and double-click
the Autodesk Plot Style Manager icon. Since this command is not available
on the Ribbon, you can type stylesmanager in the Command Window.
Double-click Add-A-Plot Style Table Wizard.

Go through the dialog boxes until you reach the Plot Style Table Editor
button. Click it and you will see the dialog box that follows.

After you click the Add Style button, you will see the Plot Style Table
Editor for the Named Plot Style:

Plot Style Table Editor - Final.stb
| General| Table isw | Fom Viw|
Mame T by Style
Description Drema Style
Color 3 of x W Green
Enable dithering On
Convert ta grayscale Off
Use assigned pen # Automatic
Yirtual pen # Automatic
Screening 100
Linetype Ize object linetyr Usze object linetype
Adaptive adjustrment On |
| Lineweicht se of sight | —— 0.3000 mm v
Line End Style object il Uze object end style
Line Jain style se ol in sty Use object join style
Fill Style ! 1ll =tyle Use object fill style
|
[ AddSyle | | DeleteSul [ EdiLineweights.. | [ Savess. |
[ Save & Cloge ] [ Cancel ] [ Help ]

As you can see, you can change the Name, Description, or Color. The rest
is identical to the Color-Dependent Plot Style Table. To change any of
the elements listed:

e Type in the Name of the style.

* Type in any Description for this style.

* Specify the Color that you will use in the hardcopy.

You can add as many styles as you wish in the same Named Plot Style.
Click Save & Close and then click Finish.

In order to link a Named Plot Style Table with a drawing:
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* You must first convert one of the .ctb files to a .stb file. Type convertctb
in the Command Window. A dialog box with all the .ctb files will appear.
Select one of them, keeping the same name or giving a new name, then
click OK. The following dialog box will appear:

AutoCAD 3

Grayscale.sth was successfully created, The plot styles are named
! Skyle 1, Skyle 2, etc, To modify the names of the plat styles, use the
Flot Style Table Editar, available in the Autodesk Plot Style Manager,

To rename plot styles, you must do so before attaching them to layvouts,

Otherwise, the plot style name in the table will not match the plat style
names attached to objects in wour drawings,

e Convert the drawing from Color-Dependent Plot Style to Named Plot
Style. Type convertpstyles in the Command Window. The following
warning message will appear:

AutoCAD

This command converts a Color Dependent plat style
! drawing to use Named plat styles,

‘fou should convert vour color dependent plot skyle
tables {,CTE files) to Mamed plot style tables {.STE file)
with CONVERTCTE before wou convert your drawing.

I Ok H[ Cancel ]

e Click OK and the following dialog box will appear:

L3 Salact File X

Lookir | (Pl Siyles M B @XE] Yew v Tods ~
Hams = Size  Type Date Modified
arari TER  fnbnCADPlnt Shde . M3-Mar-29 5:1A 4
|ersl Butodesk-Calor 1KB  AutoCAD Plot Style ... 21-Nov-02 10:17
|z78) Butodesk-MOND 1KB AutoCAD Plot Style ...  21-Nov-02 11:22)
B le 2KB AutoCADPlotStyle .. 11-Jan-03 4:26 P
mﬂnomrome 1KE AutoCADPlot Sbvle ... 09-Mar-395:15 4
] | @
File name: |Grayscale -“-=| B
Fiks uf s, | Sl Tablo Files [Latb) £
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Select the Named Plot Style Table you just converted and click Open.
The following message will appear in the Command Window:

Drawing converted from Color Dependent mode to
Named plot style mode.

Because you will use the Named Plot Style Table with layers, the
Model Space and all layouts will be assigned the same .stb file.
Go to the desired layout and start the Page Setup Manager. In the
upper right-hand part of the dialog box, change the Plot style table
(pen assignments) setting to the desired .stb file. Click the Display plot
styles checkbox and end the Page Setup Manager command:

Plok style table (pen assignments)

| :E Grayscale,sth w |@

Display plat styles

Go to the Layer Properties Manager and search for the desired layer
under the Plot Style column:

Bl ¥ x

[il} Layer Properties Manager

Current layer: 0 |Search Fo Q|
g e — |
=y ZHERKY BN
£Z, Fileers || 5., Mame o | 0. Freo. | L. | Color Linetype  Lineweight | Plat Style P
= @ all " 0 Ili a B white Continuo... — Defa...| Style_1 @
.% &ll Used Layers < Appliances o @ M green Continuo... — Defa...| Style_1 @
< BODRTXT - @ M magenta Continuo.. — Defa..| Style_t @
& BRDTITLE o @ M red Continug... —— Defa...| Style_1 =
& Cabinetry o & M oS Continuo.. — Defa...| Style_1 =
& DB - Windows o & M blue Continuo.. — Defa..| Style_1 =
& Deck o @ M oan Continuo... — Defa...| Style_1 @
< Defpoints o & W white Continuo... — Defa...| Style_1 .:_'\,
< Dimensions O @ Hred Continuo... — Defa...| Style_1 @
& Doors o @ M 155 Continuo.. — Defa..| Style_1 =
& Lighting o & M red Continug.. —— Defa..| Style_1 @
& Power i @ M magenta Continuo.. — Defa...| Style_1 =
< Schedules o & W white Continuo... — Defa...| Style_1 @
& Stairs o @ HJ 20 Continuo... — Defa...| Style_1 =
& Text O @ H white Continuo.. —— Defa...| Style_1 =
& \iewports o I?I W white Continuo,.. — Defa...| Style_1 @
= Walls o & M white Continuo.. — Defa..| Style_1 =
[ Irevert filter «||® il | ¥
All: 17 layers displayed of 17 total lavers

Click the name of the current style. The following dialog box will
appear:
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Flat styles

X Select Plot Style

Style_1 [mizzing)
M ormal

Original:  Style_1 [mizzing)
Mew: by Style

Active plot style table:

| Finalsts ¥ [ Edion. |
Aftached to: Detaills
Ok J [ Cancel ] [ Help ]

e Select the desired plot style to be linked to the selected layer. When you
are finished, click OK.

PLOT STYLE TABLES

@ Exercise 40

1. Start AutoCAD 2010.

Open the file Exercise_40.dwg.

2.
3. Click Layoutl.
4

Start a new Plot Style Table and choose Color-Dependant. Call this
plot style Mechanical BW and make the following changes:

Drawing Color

Color 2
Color 3
Color 4
Color 6

Plotter Color Linetype
Black Dashdot
Black Solid
Black Solid
Black Solid

Lineweight

0.30
0.70
0.50
0.50

5. Go to the Page Setup Manager and select Plot style table to be

Mechanical BW. Turn on Display plot styles.
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6. Click the Show/Hide Lineweight button to see the effect of the
lineweight.

7. Save the file as Exercise_40_1.dwg.

8. Type convertctb in the Command Window and convert Mechanical _
BW from a .ctb to a .stb file.

9. Type convertpstyles in the Command Window to convert the whole
drawing to accept Named Plot Styles. Select Mechanical BW when
you are asked to select a .stb file.

10. Start a new Plot Style Table and choose Named Plot Style. Call this
plot style Design_Process and make the following changes:

Style Description Color Linetype Lineweight
Finished Design is Final =~ Black  Solid 0.7
Incomplete Incomplete Green Dashed 0.3

Design

11. Go to the Page Setup Manager and select Plot Style Table to be
Design_Process. Turn on Display plot styles.

12. Start the Layer Manager and set the plot style for layer Base to be
Finished, and layers Shaft and Body to be Incomplete.

13.  Click the Show/Hide Lineweight button to see the effect of the
lineweight.

14. Issue the Regenall command if things do not appear correctly.
15. Save the file as Exercise_40_2.dwg.

10.16 THE PLOT COMMAND

®  The final step in this process is to issue the Plot command, which will send
your layout to the printer or plotter.
As a first step, go to the desired layout you want to plot.
To issue this command, make sure you are in the Output tab on the Ribbon,
and, using the Plot panel, click the icon Plot.
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g-' EE Page Setup Manager
G
Ba

']

&5, View Details b
Plot Previ =
o Plat review E‘EI Plotter Manager
Plot (Ctri+P)
Prints a drawing to a pletter, printer, or file
[ PLOT
Press F1 for more help
®  The following dialog box will appear:
[ Plot - ISO A1 X
[i] Learn about Plotting
Page setup
Name: 150 AL Ml A, ]
Printerplotter
Marmne: @DW’FB eFlot.pc3 v| h Properties. .. ﬂ
Flotter; DWFE ePlak - DWF ePlat - by Autodesk
241 MM
Where: File: _)LL
 F
Description: / =+
=
Pir % =
Paper size Mumber of copies
|ISO A1 (841,00 x 534,00 MM) | 1
Flot area Flot scale
‘what to plat: Fit ta p

| Lavout v Scale: | 1:1 b |

Flot offset {origin set to printable area) |_1 mm " [
w, | 0.00 T e t 3 3
|7 1 unit

Vi |U-DD mm [[]5cale lineweights
(o ) e )= )®

As you can see, all of the settings are identical to those in Page setup.
If you change any of these settings, AutoCAD will detach the Page setup

from the current layout.
®  Click the Apply to Layout button if you want this plot dialog box saved with
this layout for future use.
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Click the Preview button in order to see the final printed drawing on the
screen before the real printout. You can decide if your choices of plot styles
and other settings are correct or not.

You can preview your drawing from outside this dialog box. Make sure that
you are in Output tab on the Ribbon, and, using the Plot panel, click the
Preview button.

g—l E&‘i Page Setup Manager
=

&2, View Details
Batch =
Plot

Plat

Plot Freview

E'EI Plotter Manager

Preview
Displays the drawing as it will be plotted

[ PREVIEW

Press F1 for more help

After you are done, click OK. The drawing will be sent to the printer.

10.17 WHAT IS A DWEF FILE?

Assume one or all of the following:

* You want to share your design with another company, but you are fearful
that if you send them the .dwg file they will alter it.

* Your .dwyg file is very large (more than 1 MB), which may not be accepted
by your email server.

* The recipient does not have AutoCAD to view the .dwyg file.

AutoCAD offers you the option of plotting to a DWF file (Design Web

Format). This file has the following features:

* You do not need AutoCAD to open a DWF file. Free software comes
with AutoCAD called Autodesk Design Review, which you can also
download from the Internet free of charge.

* You can view the file, zoom, pan, measure, markup, and print it.

e The size is small so you can send it through email.

e The recipient cannot modify it.

10.18 WHAT IS A DWFx FILE?

A DWFx file was introduced by both Autodesk®, Inc., and Microsoft®.
It will replace the DWF as the next generation file.
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= Ifyou are using Windows Vista, you will be able to view a DWFx file without
any additional viewer.
= DWFx can be viewed using Windows Internet Explorer.

10.19 EXPORTING DWF, DWFx, AND PDF FILES

You can export DWF, DWFx, and PDF files using AutoCAD 2010.

To start exporting, make sure you are in the Output tab on the Ribbon,
and, using the Export to DWF/PDF panel, click any of the following three
buttons:

g Export: Display -
OWE Page Setup: Default L

L

% DWW
9 DWF
e

®  The dialog box for the three types is identical:

1
m
Export to DWF/PDF

I3 Save As DWF %]

Savein: | My DWF Files M ~E@& XE] Yews v Tk v

Current Settings

Mame -« Size | Type

Type: Multi-zheet file
ﬁBlocks and Tables - Metric SZKE  Autodesk DWF Doc...

Override Precision: MNone
Layer Infarmation: Include
Merge Control: Lines ovenarite

Pazsword Protection: Dizabled

Block Infarmation: Don't include:

Output Contrals

[ Open in viewer when done

[ Include plat stamp

Expart: Current layout ‘y_!_',

Page Setup: | Default :‘.'-"

iﬁl - L | '-—El [ Fage Setup Override... ]

File name: |Blocks and Tables - Metric. dwf v:| [ Save ]

Files of type: | DWF Files [*.dw) @l [ cencel |
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Specify the hard disk, folder, and the name of the file.
®  Read the Current Settings at the upper right-hand part of the dialog box:

Current Settings

Type: Muilti-zheet file
Overide Precision: MNane

Laper [nformation: Include

Merge Control: Lines ovenarite
Pazzword Protection: Dizabled
Block. Informatian; Don't include

® If these are the settings you want, go to the next step. If not, click the
Options button and you will see the following dialog box:

[ Y Export to DWF/PDF Options

Q Current user: Munir

ral DWF,/PDF options =
Location C:\Documents and Settings\Munirimy docum, .
Type Multi-shest Fils
Cwerride precision  |Mone
Maming Prompt for name
Mame {1

Layer information  |Include

Merge control Lines overwrite

Disabled
Password IS

Block information | Don't include

Block template file — pja

L o] 4 ,] [Cancel ] [ Help ]

" Adjust the following settings:

Specify the location of the file.

Decide if the file will be Single sheet (current layout) or Multi-sheet
(all layouts). While exporting, it will always produce a single layout that is
the current layout. This option will be discussed along with the Publish
command.

If you select a Multi-sheet file, determine whether or not to Prompt
for name.

Select whether or not to include the Layer information in the file.
Select whether or not to include a Password for the DWF file. This
option is not available for the PDF file.

Select whether to include the Block information (like attributes) in

the file.
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Once you are done, click OK.
®  Under the Output Controls:

Cutput Cantrals

[] Open in viewer when done

[Include plat stamp

E zport: | Current lagout | s |

Fage Setup: | Diefault w

’ Page Setup Overide. . l

= Adjust the following:

Select whether to open the file in the viewer when done or not.

Select whether to include a plot stamp or not.

Select what to export. If you are at a layout, Current layout will be
selected automatically.

Select the Page Setup. AutoCAD will select the page setup included
inside the layout. You can select any other page setups that exist in the
drawing or you can create a temporary page setup for this plot only.

®  When you are done, click the Save button.

10.20 THE PUBLISH COMMAND

®  The Publish command will produce a DWF file containing multiple layouts
from the current drawing and from other drawings.

= Toissue the Publish command, make sure you are in the Output tab on the
Ribbon, and, using the Plot panel, click the Batch Plot button:

] @ EIL_:I Page Setup Manager
= = [
&

View Details
Batch
Plot
Wy
Batch Plot

Publishes drawings to an electronic sheet st (DWF, DWFx, or FDF
files) or to a plotter

Plot

Plot Preview

L Plotter Manager

[ PUBLISH

Press F1 for more help

®  The following dialog box will appear:
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[3 Publish

Shest List: Publish Options Information

|¢ Mone V| Location: C:iDocuments and SettingsiMunirimy documents),

Publish to: File bype: Multi-sheet: file
|Plotter named in page setup N | Maming: Prompt: For name
Automatically load all open drawings Layer infarmation: Include

Merge control: Lines overwrite

30 DWF Page Setup Stakus

9% zDefaulk: None> " Mo error

AW <Default: IS0 AL> W He rs

S® «Default: Mone: " MNoerrors
] il |
Selecter ails ... = Publish Cutput
Source drawing Blocks and Tables - Metric,dwg hurrber of copies: Flincide e =mn
Drawing location C:\Program FilesiautoCAD Gator B, .. 1 =
Layout name 150 A1 ke Publish in backgraund
Plot device DWFE ePlot i

Precision: L

Flot size 841,00 x 594,00 mm {Landscape) PRI Open in viewer when done
Plot scale 1:1 -
Page setup detail  Publish using autput device sp_ecifi. -
a Hide Details ‘ Publish ] ’ Cancel ] ’ Help

You will see a list of the current file’s Model Space and layouts.
You can specify a previously saved Sheet list in the current drawing or you

can:
* Click the open folder icon to open a previously saved Sheet list.
 (lick the disk icon to save a Sheet list for future printing.

* Select whether you want to use the printer/plotter defined in the layout
or a DWF, DWFx, or PDF.
* Select whether to load all open drawings automatically or not.
®  Select one of the sheets and use the following buttons:
* This button adds more sheets from other drawings. The Select Drawings
dialog box will be shown to select the desired file.
e This button removes one or more sheets from the list.
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* This button moves the sheet up the list.
e This button moves the sheet down the list.
e Use this button to preview the selected sheet (only single sheet) as we

did in Print Preview.
= (Click Publish Options and you will see the following dialog box:

3 [EE

[ X Publish Options

& Current user: Munir

Location Ci\Documents and SettingsiMunirimy documents),

Twpe IMulti-sheet file
Maming Prompt for name
Mame Mf&

Layer information Include

Merge control Lines overwrite

Password protection | Disabled

Password e
Block infarmation Don't include:

Block template file Hj&

Group by Kref hierarcy ."A

Publish with materials |N."A |

i Ok i [Cancel ] [ Help ]

* This dialog box was discussed in the section on DWF, DWFx, and PDF
exporting,

e Multi-sheet file means all sheets in the current sheet list.

Specify the number of copies.

To include a Plot Stamp in each sheet, check Include plot stamp.

Select whether you want to publish in the background or not.

Select whether to open the file in the viewer when done or not.

You can see more details about the selected sheet, such as Plot device, Plot

size, Plot scale, etc.

" Once you are done setting all of these, click the Publish button. AutoCAD
will create the sheets one by one.

®  Check the right-hand side of Status Bar; you will see something like:

Publish Job in Progress
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= When done, you will see the following message:

4y Plot and Publish Job Complete  |X

Mo errars or warnings Found

Click ba wiew plot and publish details. ..

N

10.21 HOW TO VIEW DWF AND DWFx FILES

= AutoCAD 2010 comes with a free-of-charge viewer called Autodesk Design
Review to view DWF and DWFx files.

®  In order to open a DWF or DWFx file, double-click it and the software will
open it immediately.

®  In Autodesk Design Review, you can make some measurements and add
some comments.

m  See the following illustration:

| . 3

® 5 @ @ !
= - p———

L AUNDRY* \_[[=— B/R

TILE H—‘ L‘ HALE s TILE 0
FLOOR— HRWL FLOGR —
‘ | ..E.f.'_ 1 i FLooR i_'
] L __J (== . !
KITCHEN
TILE)
FRONB = ol

CREATING A MULTIPLE-SHEET DWF FILE (METRIC AND IMPERIAL)

@ Workshops 21-A and 21-B
1. Start AutoCAD 2010.

2. Open the file Workshop_21.dwg.
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3. Start the Publish command.
4. Select the Model Space sheet and remove it.
5. Add new sheets by selecting Add sheets. Browse for AutoCAD 2010\

© ® >

10.

11.

Sample\Blocks and Tables — Metric.dwg.

Remove the Model Space sheet.

Make the ISO A1 sheet the top sheet.

Select the Publish to DWF file.

Click the Publish button to create the file. It will ask you for the filename
and place to save the file in; specify accordingly.

Publish will be done in the background. You can see this from the tray at
the lower right-hand corner of the AutoCAD 2010 window.

After the background publishing, browse to the place you saved the file in
and double-click it. Autodesk Design Review will open automatically
and start to show you the contents of the DWF file.

CHAPTER REVIEW

1.

What should you control in Page Setup?

a. Paper size

b. Which plotter to send to

c. Viewports

d. A and B

Layouts contain and each can be assigned its own
scale.

DWEF files can be single sheet or multiple sheets.

a. True

b. False

You can choose whether or not to include the Layers in a DWF file.
a. True

b. False

The Named Plot Style Table file extension is:

a. filename.ctb

b. filename.stb

c. flename.sbt

d. filename.bct

If you assign a plot style to a layer in a Named Plot Style Table, you
need to click the button from the Status bar to see this
lineweight in the layout.
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CHAPTER REVIEW ANSWERS
d

1

2. Viewports

3. a

4. a

5 b

6. Show/Hide Lineweight
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Appendix A TEMPLATE FILE

In This Appendix

¢ Introduction
O Which Elements Are Included in a Template File?
¢ How to Create a Template File

A.1 INTRODUCTION

= Companies using AutoCAD® are always looking for better ways to:
e Unify their work to a certain standard (homemade or international).
* Speed up the process of producing a drawing.
The answer to these two issues is to create a template file.
Template files will reassure the decision makers in any company that all the
premade settings for the drawings are already done in the templates. This
will cut production time by at least 30%.

®  Also, templates—which will be provided to all users in the company—will
guarantee that these people will be using the same source; accordingly, no
personal initiative will be allowed and the results will be uniform.

®  Template files are *.dwt.

A.2 WHICH ELEMENTS ARE INCLUDED IN A TEMPLATE FILE?

®  These are the elements included in a template file:
Drawing units

Drawing limits

Grid and Snap settings

Layers

Linetypes

Text Styles

Dimension Styles

Table Styles
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i

* Layouts (including Border blocks and Viewports)

¢ Page Setups

* Plot Style tables

There is no need to include blocks in the template file. Instead, store them
in files with each category in a separate file, such as Architectural, Civil,
Mechanical, etc.).

You cannot save Tool Palettes inside template files because Tool Palettes
will be available for all files in a single computer.

A.3 HOW TO CREATE A TEMPLATE FILE

Start AutoCAD 2010.

Complete the paperwork to prepare the settings required. This step may involve
consultation with other people who operate AutoCAD in the same company.
Create a new file using the simplest template file, acad.dwt.

The new file will contain the minimum drawing requirements.

Build all of the necessary elements inside this file.

Once you are done, select Save As and AutoCAD Drawing Template
from the application menu.

. [ q

Save a copy of the drawing

ﬂi
i

AutoCAD Drawing

Save the current drawing to the
default drawing (DWG) file format

=
m
-
L]

AutoCAD Drawing Template

Creats a drawing template (DWT) file

in which can be used to create a new
| drawing I

24

AutoCAD Drawing Standards
Create a drawing standards (DWS) file
which can be used to chack the
standards of a drawing

Other formats...
g Save the current drawing to a DWG,

DWT, DWS, or DXF filz farmat

F Tf.'_"__!

|

Options

Exit AutoCAD
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®  The following dialog box will appear:

[ Save Drawing As |z|
Save i | 1) Template @ x ﬂ' Views + Toolz
Freview
Mame =
CIPTWTemplates
|5)Sheetsets
acad 63K
|eam)acadan 216k =
acad -Mamed Plot Skyles 63K
acad -Mamed Plot Styles3D 215k
acadiso 63 k_
oo acadisazn 216k
) acadIS0 -Mamed Plat Styles 6k
@acadlso -Mamed Plot Styles3D 215k
Initial Setup-Architectural-Imp. .. 65k
Initial Setup-Architectural-Metric 65k
Initial Setup-Civil-Imperial 65k
Initial Setup-Civil-Metric 65 k-\&'I
e i i ¥ s |
= T l ]
[ Update sheet and wiew thumbnails now
File name: |Architectural Template v|
Files of type: |AutoEAD Dirawing Template [*.dwt] -W,|

Type in the template file name.
By default, you can save your file in the template folder that comes with the
software.
®  Alternately, you can create a new folder to accommodate all of your template
files.
Jorwe ® Tt s highly recommended that you store your files in a different folder away
from the AutoCAD folders.
You can create as many templates as you wish.
If you want to edit an existing template, perform the following tasks:
e Select Open/Drawing from the application menu:
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Sheet Set
@ Opens a sheet st data file in the Sheat
Set Manager

DGN
m Imports the data from a DGN file into a
new DWG file

¢ Select Drawing Template (*.dwt) from Files of type:



A.3 How to Create a Template File 339

[ Y Select File
Lok ir: |E{|53mD|E lﬂ L= @ 3B Miews w Took w

Freview

Mame = siz 4|
) Ackiver
|5)Database Connectivity
lﬁDesignCenter
|5 Dynamic Elocks
IC)Mechanical Sample
() 5hest Sets

CIVES
3D Hause 1,963 k|
Architectural - Annotation Sca... 185K

Elocks and Tables - Imperial 222k
Blocks and Tables - Metric 286 K
E colorwh 1,746 K
db_samp 250k
Ll.newaghts - 53 kiﬁl
i &

[ Select Initial Yisw

File name: | I.'_'Q B
Files of type: | Drawing [*.dveg) &

Drrawing [*.dwa]
Standards [*.dws)
DF [, dsf

Drawing Template

* Open the desired template and make the desired changes.
e Save it under the same name or use a new name.






INQUIRY

Appendix COMMANDS

In This Appendix

Introduction

The Distance Command
The Radius Command
The Angle Command
The Area Command

SCOSOSO O

B.1 INTRODUCTION

Inquiry commands are used to:

* Measure a distance between two points.

e Measure the radius of a circle or an arc.

* Measure an angle.

e Calculate the area between points or of an object.

AutoCAD® provides a single command that includes all of these functions;
this command is the MEASUREGEOM command.

To reach this command, make sure you are in the Home tab on the Ribbon,
and select the Utilities panel.

B.2 THE DISTANCE COMMAND

The Distance command is used to measure the distance between two
points.

Make sure you are in the Home tab on the Ribbon, and, selecting the
Utilities panel, click the Distance button:
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Utilities

Distance (Eb

—
— Distance

@ Radi Distance

D Measures the distance between two points or along a polyline
Angl

| MEASUREGEOM
[™ area | Press F1 for more help
Juanreinae ]

(] e

= AutoCAD will display the following prompt:

Specify first point: (Specify first point)
Specify second point: (Specify Second point)

®  Click on the two points desired. AutoCAD will display something like:

Distance = 10.0000, Angle in XY Plane = 0, Angle from XY
Plane = 0
Delta X = 10.0000, Delta Y = 0.0000, Delta Z = 0.0000

B.3 THE RADIUS COMMAND

The Radius command is used to measure the radius of a circle or an arc.
®  Make sure you are in the Home tab on the Ribbon, and, selecting the
Utilities panel, click the Radius button:

i
&

— pj
. Distance

@ Radius
'E:‘;Ri_
ll\' Angle Radius

Measures the radius of a drde or arc
B Area

g
3

| MEASUREGEOM

DH Volum| Press F1 for more help
=B
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= AutoCAD will display the following prompt:

Select arc or circle: (Select the desired arc or circle)
®  Select the desired arc or circle. AutoCAD will display something like:

Radius = 6.6294
Diameter = 13.2588

B.4 THE ANGLE COMMAND

®  The Angle command is used to measure the angle between two lines
included in an arc, between a circle’s center and two points, or between a

selected vertex and two points.
®  Make sure you are in the Home tab on the Ribbon, and, selecting the

Utilities panel, click the Angle button:

M |

m%

Utilities

Angle

F— pj
i Distance
@ Radius
T

D Angle
/=

B Area

=== Angle

Measures the angle
DH Walum
[ MEASUREGEOM

Press F1 for more help

= AutoCAD will display the following prompt:
Select arc, circle, line, or <Specify vertex>:

®  These are identical to the requirements of the Angular dimension.
®  Select the desired arc or circle. AutoCAD will display something like:

Angle = 120°
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B.S THE AREA COMMAND

The Area command is used to calculate the area between points or the area
of an object.

Make sure you are in the Home tab on the Ribbon, and, selecting the
Utilities panel, click the Area button:

N |

= |

Angle

—
o Distance

FQ“_‘ Radius
% Angle
% Arza
DH Volun{ Area

Measures the area

[ MEASUREGEOM

Press F1 for more help

You can calculate the area for:

* Points (assuming there are lines connecting them)

* Objects such as a circle or a polyline (closed or open)

You can calculate two types of areas:

e Simple area (single area)

* Complex area (to determine the net area)

If you start the Area command and specify the points or select the object,
AutoCAD will calculate the simple area.

To calculate the complex area, you must start with either Add or
Subtract.

Click the Area button.

AutoCAD will display the following prompt:

Specify first corner point or [Object/Add
area/Subtract area/eXit] <Object>:

Specify the First Corner

A simple area consists of points connected by lines or arcs. Specity the first
point and AutoCAD will prompt:
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Specify next point or [Arc/Length/Undo]:

Specify next point or [Arc/Length/Undo]:

Specify next point or [Arc/Length/Undo/Total] <Total>:
(After the third point, you can ask for Total value of area
measured)

Specify next point or [Arc/Length/Undo/Total] <Total>:

= Continue specifying points until you press [Enter] to get the total value of
the measured area. The following message will appear:

Area = 33.3750, Perimeter = 23.6264

Object

®  To calculate the area by selecting an object, such as a circle or polyline, press
[Enter] as the Object option is the default option. You can also type O or
right-click and select Object. AutoCAD will prompt:

Select objects:

®  Once you select the desired object, AutoCAD will report the following (in
this example the object is a circle):

Area = 28.2743, Circumference = 18.8496

Add Area/Subtract Area

®  You need the Add area mode or Subtract area mode in order to calculate a
complex area—which are areas inside areas—in order to get the net area.

®m  Start with either one of these two modes and AutoCAD will assume that
you are starting with Area = 0.00. Hence, you will add the outer area and
then subtract the inner areas, or you can subtract the inner areas and then
add the outer areas.

" Assume you started with the Add area mode. AutoCAD will prompt you to:

Specify first corner point or [Object/Subtract
area/eXit]:

®  You can specify area(s) using either points or an object. When you are done,
switch to Subtract area mode, and so on.

®  While you are adding and subtracting, AutoCAD will give you the current
value of the area until the last area has been added/subtracted.

= Once you are done, press [Enter] twice and AutoCAD will report the final
value of the area.
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" The following are possible prompts for Add area/Subtract area:

Specify first corner point or [Object/Add
area/Subtract areaZeXit] <Object>: A

Specify first corner point or [Object/Subtract
areaZeXit]: O

(ADD mode) Select objects:

Area = 44.0000, Perimeter = 30.0000
Total area = 44.0000

(ADD mode) Select objects:

Area = 44.0000, Perimeter = 30.0000

Total area = 44.0000

Specify first corner point or [Object/Subtract
areaZeXit]: S

Specify first corner point or [Object/Add area/eXit]:
0

(SUBTRACT mode) Select objects:

Area = 3.1416, Circumference = 6.2832

Total area = 40.8584

(SUBTRACT mode) Select objects:

Specify first corner point or [Object/Add area/eXit]:

Total area = 40.8584

" You will see something like the following illustration:

O
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A

Above placement choice, vertical
placement of text and, 245, 245

Adaptive option, Color-Dependent Plot
Style Table and, 319

Add-A-Plot Style Table Wizard, 320

Add area mode, 345

Add button, 309

Additional angles box, 46

Additional angles option, 46

Add Leader button, 282

Add Pick Points button, 176, 177

Add Pick points method, hatching and,
175-176

Add Pick points option, Boundary set
and, 185

Add Plot Style Table - Begin dialog box,
316

Add Plot Style Table dialog box, 315

Add Plot Style Table - File Name dialog
box, 317

Add Plot Style Table - Finish dialog box,
317

Add Plot Style Table - Pick Plot Style
Table dialog box, 316

Add Select objects, hatching and, 175,
176-177

Add Style button, 320

Align button, 283

Align decimal separators, 252, 252
Aligned button, 260
Aligned command, 260-261
Aligned with dimension, 246, 246
Alignment, determining, 224
Align operational symbols, 252, 252
All mode, selecting objects and, 116
Allow exploding, 146
Alternate Units, 248
Alternate units, 252
Alternate Units tab, 250, 250
Anchor Left option, 64
Anchor Right option, 64
Angle button, 343
Angle command, 343
Angle convention, 10, 10
Angle of array, specifying, 127
Angle option, 94, 259, 263
Angles
additional, 46
deleting, 46
inquiry commands and measuring
of, 341
predefined, selecting, 4546
setting desired type of, choices for, 59
Angular button, 262
Angular command, 262
Angular dimensions, 249
Angular dimension type, 236, 236
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Index

Annotate tab, 219
Annotation panel, in Home tab, 4
Annotative feature, 146, 179, 199, 199
Annotative status, changing in single line
text, 215
ANSTI hatches, 173
Appliances layer, 74
Application Menu, 2, 3, 34
Apply button, 201
Apply to Layout button, 325
Arc button, 28
Arc command, 27-28, 42, 85
Architectural length, 59
Architectural precision, 59
Architectural tick, 239
Arc length, radius, and diameter
dimension type, 235, 235
Arc Length button, 262
Arc Length command, 262-263
Arc length symbol, 242, 242
Arc option, 42, 104
Arcs
Arc Length command and, 262-263
Diameter command and, 264
drawing, 28-29
Dynamic Input and radius and
included angle of, 139, 139
Fillet command and, 89-91
information AutoCAD recognizes
about, 27, 42
Jogged command and, 265
partial, 263, 263
Radius command and, 263-264
Area button, 344
Area calculation
add area/subtract area, 345-346, 346
selecting object, 345
specify the first corner, 344-345
Area command, 344
Array button, 126
Array command, 114, 126-127

Array dialog box, 126, 128
Arrowheads, 234, 241-242, 247
Associative feature, hatching and, 179
Associative hatching
hatch origin (imperial) and, 184
hatch origin (metric) and, 183
At Ext Line 1, horizontal placement of
text and, 245
At Ext Line 2, horizontal placement of
text and, 245
Attachment position, specifying, 281
AutoCAD®
description of, 1
exiting, 4
AutoCAD 2010. See also Drafting using
AutoCAD 2010
default settings in, 10
new drawing file opened in, 2
points in, 9
starting, 2
AutoCAD commands
canceling, 10
repeating, 10
AutoCAD Drawing Template, 336, 336
AutoCAD 2010 interface, understanding,
2-9
AutoCAD LT, 1
AutoCAPS button, 211, 212
Autodesk®, Tool Palettes by, 160
Autodesk Design Review, 326, 332, 332
Autodesk Plot Style Manager icon,
314, 320
Auto-hide button, 63, 64
Automatic Scaling feature, 146, 156-159

B
Background color, 244
Background mask
changing in multiline text, 218
specifying, 206
Background Mask dialog box, 206
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Backward property, single line text and, 216
Backwards effect, for text, 200, 200
Baseline button, 269
Baseline command, 269
Baseline dimension type, 236, 236, 270, 270
Baseline spacing, 239
Base point, defined, 119
Base Point option, Grips and, 138
Basic view, of tolerances, 251, 251
Batch Plot button, 329, 329
Behavior control, function of, 146
Below placement choice, vertical
placement of text and, 245, 245
Beside dimension line, 247, 247
Bevel line join styles, 319
Block Definition dialog box, 145, 157
Block Editor command, 167, 168
Block Editor option, 156
Block multileader, 280-281
Block panel, in Home tab, 4
Blocks, 143-170
Automatic Scaling feature and, 156-157
creating, 144-149
imperial, 148-149
metric, 147-148
defined, 143
Design Center and, 153-156
imperial, 158-159
metric, 158
Design Center palette, 154, 154
editing, 167-169
metric and imperial, 169
exploding, 152-153
inserting, 149-152
metric and imperial, 151-152
sharing, 153
Tool Palette and, 159-160
creating, 161-163
customizing, 163-166
using and customizing: metric
and imperial, 167

Blocks icon, 163
Block unit, 151, 157
Bold font style, 199, 199
Bold italic font style, 199, 199
Bold style, text changed to, 205
Border blocks, in template files, 336
Border properties, 223
Borders properties tab, 225, 225-226
Boundary retention option, 185
Boundary set option, 185-186
Break at Point tool, 136
Break button, 134
Break command, 114
steps in, 134-136
Breaking objects, 136, 136
Break size, setting, 242, 242
Bring in front of boundary, Draw order
and, 181, 181
Bring to front option, Draw order and,
180, 180
Bullets and Numbering, 206, 207, 207
Butt end style, 319
Buttons view, for Status bar, 9, 9
ByBlock, 225
BYLAYER, 77

C
Cabinetry layer, 74
CAD. See Computer Aided Design/
Drafting
Capital letters, converting to lowercase
letters, 206
Cartesian coordinate system, 9
Cascade Files, 17
Cell styles, choices for, 223
Centered choice
horizontal placement of text and, 245
vertical placement of text and, 245,
245
Center marks, settings controlled under,
242, 242
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Center point of array, specifying, 129
Chair block, 164
Chamfer button, 94
Chamfer command, 85,
92-95
drawing the plan (imperial) and, 109
drawing the plan (metric) and, 105
Chamfering objects, 95-96
Character set, choosing, 212, 212
Check Spelling button, 219
Check Spelling command, starting, 219
Check Spelling dialog box, 219
Circle button, 30
Circle command, 30-31, 36,
38, 85
Circles
breaking, 135, 135
drawing, 30-31
Dynamic Input and radius of, 140,
140
Click to set new origin button, 182
Clipboard panel, in Home tab, 4
Clip button, 305
Clipping existing viewport, 305
Clockwise box, 59
Close Block Editor button, 168
Close button, 201
Close option, 20, 43
Close panel, 213, 213
Collect button, 283
Color
of attachment, 281
changing in multiline text, 217
changing in single line text, 216
of dimension lines, 239
of extension lines, 240
fill, 224, 244
layer, setting, 6566
specifying in Borders tab, 225
text, 206, 225, 244
in viewports, 310

Color Books, 189, 191
Color-Dependent Plot Style, converting
drawing from Named Plot Style to, 321
Color-Dependent Plot Style Table,
314-319
Color field, 65
Color option, Color-Dependent Plot Style
Table and, 318
Color selection, Gradient command and,
189-191
Column offset, 127
Columns, specitying, in tables, 227
Commands, viewing, 11, 11, 12-13
Command Window, 8, 10, 20
Command Window: Oops, 52
Computer Aided Design/Drafting, 1
Construction commands, 85-112
Chamfer command, 85, 92-95
drawing the plan (imperial),
108-111
drawing the plan (metric), 105-108
Extend command, 85, 99-100
Fillet command, 85, 89-91
Join command, 85, 86, 103-104
Lengthen command, 85, 86,
101-102
Offset command, 85, 86-88
Trim command, 85, 96-98
Contents
changing in multiline text, 218
changing in single line text, 215
Content tab, 278, 280, 280
Continue button, 222, 238, 268
Continue command, 268, 269
Continuous dimension type, 236, 236,
270, 270
Converting Object command, starting,
304
Convert to block choice, block creation
and, 145
Copy button, 120
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Copy command, 113, 119
Noun/Verb selection mode and, 118
steps in, 120-121
Copying objects, 120, 121-122
Copy option, 124
copying and pasting tool and, 164
Grips and, 138
Create a copy check box, 294
Create button, 145
Create from Object button, 304, 304
Create New Dimension Style dialog box,
253
Create separate hatches checkbox, 180
Create separate hatches option, 180
Create Tool Palette option, 163
Crosshairs, specifying points in XY plane
in Graphical Area, 9
Crossing
accessing, 50
defined, 51, 51
Crossing (C) mode, 114, 115
Crossing option, Trim command
and, 98
Crossing Polygon (CP) mode, selecting
objects and, 115
Current button, 254
Current layers, 62
care with turning off warning
message and, 74, 74
in objects, making, 72-73
Custom command, hatches and, 175
Custom option, 308

D

Data cell style, 223

Data links, tables imported from, 228
Decimal Degrees angle, 59

Decimal length, 59

Decimal precision, 59

Decimal separator, specifying, 249
Default origin, 183

Default settings, 10
Default to boundary extents checkbox,
182
Defined height, changing in multiline
text, 218
Defined width, changing in multiline
text, 218
Deg/Min/Sec, 59
Delete, block creation and, 145
Delete button, 46, 254
Delete Dimension Style, 254-255, 255
Delete Layer button, 70
Delta option, Lengthen command and,
101, 102
Deselect mode, selecting objects
and, 116
Design Center, 159
imperial use of, 158-159
metric use of, 158
Tool Palette created with, 163
using, 153-156
Design Center button, 153, 153
Design Center command, starting, 153
Design Center palette, parts of,
154, 154
Deviation view, of tolerances, 251, 251
Diameter button, 264
Diameter command, 264
Diameter dimension type, 270, 270
Diameter type, 246
Diamond end style, 319
Diamond line join styles, 319
Dictionaries dialog box, 210
Dimensional style, first step, 237-238
Dimension blocks
grips and, 271-273
parts of, 234
properties of, 274
Dimension break, break size set under,
242, 242
Dimensioning process, phases of, 234
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Dimensioning your drawing, 233-287
Aligned command, 260-261
Alternate Units tab, 250
angular, arc length, radius, diameter,

and dimensions, 266-267
Angular command, 262
Arc Length command, 262-263
Baseline command, 269
Continue command, 268
continuous and baseline dimensions,
269
controlling dimension styles, 254-255
Diameter command, 264
dimension block properties, 274
dimension blocks and grips,
271-273
dimension styles
creating
imperial, 256-257
metric, 255-256
first step, 237-238
dimension types, 235-237
Fit tab, 246-248
Jogged command, 265
linear and aligned dimensions, 261
Linear command, 258-260
Lines tab, 238-241
multileader
commands, 281-284
creating the style, 277-281
introduction to, 275-276
ordinate and jogged, 267
Ordinate command, 265-266
Primary Units tab, 248-249
putting dimensions on the plan
imperial, 285-286
metric, 284-285
Quick Dimension command,
270271
Quick Dimension command and

editing, 274-275

Radius command, 263-264
sub style creation, 252-254
Symbols and Arrows tab, 241-243
Text tab, 243-246
Tolerances tab, 250-252
Dimension lines, 234, 239, 247
Dimensions panel, 258, 258
Dimension Style button, 237
Dimension Style command, starting, 237
Dimension Style-Delete Dimension Style
dialog box, 255, 255
Dimension Style dialog box, 238, 252,
253
Dimension Style Manager dialog box,
237, 253
Dimension styles
controlling, 254-255
creating, 234-235
imperial, 256-257
metric, 255-256
in template files, 335
Dimension text, 234, 247
Dimension types, 235-237
angular, 235, 236, 236
arc length, radius, and diameter, 235,
235
baseline, 235, 236, 236
continuous, 235, 236, 236
linear and aligned, 235, 235
ordinate, 235, 236, 237
Dim Style position, changing in selected
dimension block, 272, 273
Dimstyles, Design Center palette, 154,
154
Dim Text Position, changing in selected
dimension block, 272, 272
Direct Distance Entry, 25, 26, 44
Direction, changing in multiline text, 218
Direction button, 60
Direction Control dialog box, 60, 60
Display, plotting and, 296
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Display plot styles checkbox, 319
Distance button, 341
Distance command, 341-342
Distances option, Chamfer command
and, 94
Dither option, Color-Dependent Plot
Style Table and, 318
Docked panels, 6
Door openings
making, in drawing the plan (imperial),
109, 110, 110
making, in drawing the plan (metric),
107, 107
Double-click, moving blocks from one
drawing to another with, 155
Double line borders, 226
Down table direction, 223
Drafting
with Dynamic Input, 21-22
most important qualities in, 19
Drafting Settings dialog box, 24, 35, 35,
45, 45
Drafting using AutoCAD 2010, 19-55
Arc command, 27-28
Circle command, 30-31
drafting using Dynamic Input,
21-22
drawing a circle, 31
drawing arcs, 28-29
drawing lines: first method, 22-23
drawing polylines, 44
drawing using OSNAP and
OTRACK, 3941
drawing with drafting using
AutoCAD 2010, 4849
Erase command, 49-52, 55
Line command, 20-21
Object Snap Tracking (OTRACK),
36-39
Oops, Undo, and Redo commands,
52-53, 55

Pline command, 4143
Polar Tracking, 4448
precision method 1: snap and grid,
23-24
precision method 2: Direct Distance
Entry and Ortho, 25-26
precision method 3: Object Snap
(OSNAP), 32-35
Redraw and Regen commands,
53-54
Snap and Grid, 24-25
Drag and drop feature, with Tool Palettes,
187
Drag and Drop using left button, moving
blocks from one drawing to another
with, 155
Drag and drop using right button, moving
blocks from one drawing to another
with, 155
Draw frame, around dimension text or
not, 244, 244
Drawing files, *.dwg extension
for, 15
Drawing limits, 57, 335
Drawing Limits workspace, 60
Drawings. See also Dimensioning your
drawing; Plotting your drawing
arcs, 27, 28-29
blocks inserted in, 149-152
circles, 30-31
considerations before setting up,
57-58
limits, 10-11, 11, 60-61
with OSNAP and OTRACK, 39-41
with Polar Tracking, 4849
polylines, 44
Regen command and, 54
tables inserted in, 227
Drawing units, 57, 58-60, 151, 335
Drawing Units dialog box, 59, 157
Draw order option, 180-181
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Draw panel
additional options in, 5
buttons available in, 4
in Home tab, 4, 4
pushpin in, 5
small help screen in, 5
DTEXT command, 259
DWF file
characteristics of, 326
exporting, 327-329
viewing, 332
DWFx file
characteristics of, 326-327
exporting, 327-329
viewing, 332
Dynamic Block feature, 167
Dynamic Input, 23
Direct Distance Entry used with, 26
drafting with, 21-22
Grips and, 139-140
Dynamic Input button, turning
on, 21
Dynamic option, Lengthen command
and, 101, 102

E
Edit Block Definition dialog box, 168
Edit button, 168
Edit Dictionaries button, 210
Edit Hatch button, 192
Edit Hatch command, 192
Editing
blocks, 167-169
metric and imperial, 169
existing hatch or gradient, 192-194
existing template file, 337-339, 338,
339
hatches
imperial, 195
metric, 194
Quick Dimension and, 274-275

text
introduction to, 215
metric and imperial, 220-221
multiline, 216-218
with Quick Properties and
Properties, 215-216
Editor Settings, controlling, 213, 213
Edit Scale List dialog box, 308
Effects, adding to text, 200-201
End styles for lines, choices for, 319
Engineering length, 59
Equal X and Y spacing, 24
Erase button, 49
Erase command, 49-52, 97
Noun/Verb selection mode and, 118
Oops command and, 52
Trim command and, 98
Erasing objects, 51
Existing files, opening, 14-17
Explode button, 152
Explode command, 152
Exploding blocks, 152-153
Exporting DWF, DWFx, and PDF files,
327-329
Extend button, 99
Extend command, 99-100, 153
drawing the plan (Imperial) and, 109
drawing the plan (metric) and,
105
steps with, 99
Extending
objects, 100, 101
process of, 99
Extension lines, 234
settings controlled with, 240-241
Extents, plotting and, 296

F

Fence (F) mode, selecting objects and,
115

Fence option, Trim command and, 98
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Files
creating new, 13-14
existing, opening, 14-17
organizing, 17
Fill color
setting, 224
specifying, 244
Fillet button, 90
Fillet command, 85, 89-91
drawing the plan (imperial) and, 109
drawing the plan (metric) and, 105
settings and modes with, 90
Filleting objects, 92
Fill style, Color-Dependent Plot Style
Table and, 319
Find and Replace command, starting, 220
Find and Replace text, 211
Find Text field, 220
First Line Indent, specifying, 214
Fit options, settings adjusted under, 247
Fit tab, 246248, 247
Flip Arrow position, changing in selected
dimension block, 272, 273
Floating panels
Font name, 199
Fonts
changing, 206
selecting, 199
Font style, choosing, 199
Formatting, for numbers in table, 224
Formatting panel, using, 205-206
Fractional length, 59
Fraction height scale, setting, 244
Freeze or thaw in current viewport
icon, 310
Freezing layers, in viewport, 310
From template option, 293

G
Gap tolerance option, 186
General properties, 166

General properties tab, 223
Geometry, changing in single line
text, 216
Gradient button, 188
Gradient command, 188-192
color selection and, 189-191
using, 192
Gradient patterns, selecting, 191, 191
Gradients, editing, 192-194
Grads, 59
Graphical Area, 2, 9, 292
Grayscale option, Color-Dependent Plot
Style Table and, 318
Grid
Snap used with, 23
turning on, 29
Grid button, 23
Grid settings, in template files, 335
Grid Snap, 24
changing to Polar Snap, 46
Grid X spacing, 24
Grid Y spacing, 24
Grips
dimension blocks and, 271, 271-273,
272
text and, 218, 218-219, 219
Grips method, 137-141
Dynamic Input and, 139-140
five commands with, 137-138
function of, 137
steps to use with, 138-139
using, 140141

H

Halfwidth, of polyline, 43, 43

Handle point, 119

Hatch and Gradient dialog box, 172, 176,
176, 189

Hatch button, 171

Hatch command, 171, 187, 188, 192

hatching with use of
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Hatch command (Continued)
imperial, 178-179
metric, 178
starting, 171
Hatch dialog box, 192, 194
Hatches, 162, 162
ANSI, 173
editing, 192-194
IS0, 173, 175
previewing, 177-178
separate, creating, 180
Hatches and Fills, 187
Hatching, 171-196
advanced features for, 184-186
area selected for, 175-177
in AutoCAD, 171
editing
existing hatch or gradient, 192-195
imperial, 195
metric, 194
Gradient command and, 188-192
options, 179-182
previewing, 177-178
with Tool Palettes, 187
metric and imperial, 188
Hatch origin, 182, 182-183, 186
associative and Hatch origin
(imperial), 184
associative and Hatch origin (metric),
183
Hatch patterns
generic predefined, in AutoCAD, 171
selecting, 171-175
user defined, 173
Hatch tab, Type pop-up list under, 172
Header cell style, 223
Height
changing in multiline text, 218
changing in single line text, 215
of text, 225
specifying, 200, 200

Help search, using, 8

Home tab, in Ribbons, panels within, 4

Horizontal alignment, under text
alignment, 246, 246

Horizontal distances, table margins and,
224

Horizontal option, 260

Horizontal orientation, for panels, 7

Horizontal placement, of text,
choices for, 245, 245

HSL (Hue, Saturation, and Luminance),
190, 190

Hyperlink button, 146

Hyperlinks, inserting inside blocks,
146-147

I

Icons view, for Status bar, 9, 9

Ignore style, Islands option and,

185, 185

Import text, 211

Import Text button, 211

Increment angle option, 45-46

Indents, setting, 213-214

Index Color, 189, 190

InfoCenter, related help topics in, 8

Inherit options, 186

Inherit Properties, 186

Inherit Properties button, 181, 181

Inquiry commands, 341-346
Angle command, 343
Area command, 344-346
Distance command, 341-342
Radius command, 342-343
use for, 341

Insert and Redefine option, 156

Insert button, 150

Insert command, 155

Insert dialog box, 150, 155, 156

Insert Hyperlink dialog box, 146

Insertion methods, table style, 228
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Insertion point, specifying, 228

Insertion scale, 60

Insert Layout(s) dialog box, 293

Insert options, for tables, 228

Insert panel, 208, 208-209, 209

Insert properties, 165, 166

Insert Table dialog box, 227

Island detection, clicking on/off, 185

Islands, defined, 185

Islands option, 184-185

1SO hatches, 173, 175

Isometric snap, 24

ISO pen width, 175

ISO standard, text alignment
and, 246

Italic font style, 199, 199

Italic style, text changed to, 205

J
JIS (Japan Industrial Standard), vertical

placement of text and, 245, 245
Jog angle, radius dimension jog and
setting value of, 243, 243
Jogged button, 265
Jogged command, 265
Jogged dimensions, creating, 267, 267
Jog height factor, setting under linear jog
dimension, 243, 243
Join command, 86, 103-104
Joining objects, 104
Justification
changing, 206
in multiline text, 218
in single line text, 215
for paragraphs, 208
understanding, 207, 207

L

Landscape orientation, 290, 297

Last (L) mode, selecting objects
and, 116

Layer 0, block creation and, 144

Layer functions, 69-76
adding more layers, 69
changing object’s layer, 72
deleting layers, 70
four switches of layer, 73-74
Layer Match, 75-76
Layer Previous, 75
making object’s layer current,

72-73

right-clicking and, 71-72
selecting layers, 69-70

Layer Match, 75-76

Layer Override, in viewports,

310-311

Layer panel, 73, 74

Layer Previous, 75

Layer Properties button, 62

Layer Properties dialog box, 63, 63

Layer Properties Manager dialog box, 68,

69, 70, 71, 73, 74

Layer Properties palette, 63

Layers, 57
changing in multiline text, 217
changing in single line text,

215, 216

color setting for, 65-66
creating, 62—68
Design Center palette, 154, 154
freezing, in viewport, 310
for imperial project creation, 82
information about, 62
linetype setting for, 66-67
lineweight selected for, 67-68
making for current layer, 68
for metric project creation, 81
new, creating, 64—65
in template files, 335

Layers panel, 4, 62

Layers toolbar, 72

Layout button, 292
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Layout(s)
copying using mouse, 294
creating, 292-294
imperial, 298-299
metric, 297-298
Design Center palette, 154, 154
development of, 289
importing to current drawing file, 293
introduction to, 290-291
Model Space Mode in, 307
New Layout and, 292
Paper Space Mode in, 306, 306
plotting and, 296
renaming, 294
switching between Model Space and,
291-292
in template files, 336
viewports added to, 300-306
viewports and, 299-300
Layout Viewports, 300, 300
Leader Format tab, 278, 278-279
Leaders, adding, 263, 263
Leader Structure tab, 278, 279, 279
Left mouse button, 10
Left-to-Right direction, of dimension
text, 246, 246
Length
dimension line and specification of, 241
Pline command and, 43
setting, choices for Drawing Units, 59
Length and angle method, Chamfer
command and, 92, 93-94
Lengthen button, 101, 103
Lengthen command, 86, 101-102
drawing the plan (imperial) and, 109
drawing the plan (metric) and, 105
Lengthening objects, 103
Limits, drawing, 10-11, 11, 6061
Limits view, of tolerances, 251, 251
Linear and aligned dimension type, 235, 235
Linear button, 258

Linear command, 258-260, 263, 266
Linear dimensions, 162, 162, 249
Linear jog dimension, jog height factor
set under, 243, 243
Line command, 20, 20-21, 23, 43, 47, 85
Pline command vs., 41
Line end style option, Color-Dependent
Plot Style Table and, 319
Line join style option, Color-Dependent
Plot Style Table and, 319
Lines
drawing, first method, 22-23
Dynamic Input and length and
angle of, 139, 139
joining segments into, 103
Line segments, Dynamic Input and
lengths of, 140, 140
Line space distance, changing in
multiline text, 218
Line space factor, changing in multiline
text, 218
Line space style, changing in multiline
text, 218
Line spacing, 206, 207
Lines tab, 238-241
Linetype
changing in multiline text, 217
changing in single line text, 216
of dimension lines, 239
of extension lines, 240
specifying in Borders tab, 225
in viewports, 310
Linetype option, Color-Dependent Plot
Style Table and, 318
Linetypes
Design Center palette, 154, 154
in template files, 335
Linetype setting, for layers, 66-67
Lineweight
of dimension lines, 239
of extension lines, 240
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selecting for layers, 6768
specifying in Borders tab, 225
in viewports, 310
Lineweight dialog box, 67, 67
Lineweight option, Color-Dependent
Plot Style Table and, 319
Load button, 67
Locking layers, 74
Lowercase letters, converting from
capital letters to, 206

M
Make Block command
creating block (imperial) and, 149
creating block (metric) and, 148
Make Object’s Layer Current button, 73
Margins, for tables, 224
Match button, 75
Match Properties button, 80
Match Properties command, 77,
79-80
Maximize Viewport button, 309
Maximizing viewports, 309-310
MEASUREGEOM command, 341
Measurement scale, settings under, 249
Menus, 8§
Methods and values, 129
Metric folder, 81
Minimize Viewport button, 310
Mirror button, 131
Mirror command, 114
Grips and, 137, 138, 139
steps in, 131-132
Mirroring objects, 132, 132
Mirror lines, 131
Miscellaneous properties, changing in
single line text, 216
Mistakes
correcting, group of commands for,
52-53
redo or undo and, 212

Miter line join styles, 319
Model Space, 11, 11, 12, 60, 289
Paper Space vs., 290
switching between layouts and,
291-292
Model Space button, 292
Model Space Mode, in layouts, 307
Model Space objects, 297
Model Space Viewports, 300, 300
Modify button, 254
Modify Dimension Style, 254, 254
Modifying commands, 113-142
Array command, 114, 126-127
Break command, 114, 134-136
Copy command, 113, 120-121
Grips, 114, 137-141
Mirror command, 114,
131-132
Move command, 113, 118-119
Polar Array command, 128-130
Rotate command, 113, 122-123
Scale command, 113, 124-125
selecting objects, 114-118
Stretch command, 114, 133-134
Modifying viewports, 307
Modify panel, in Home tab, 4
Mouse, 10
copying new layout with, 294
Mouse wheel, zooming and panning
functions with, 10, 12
Move button, 118
Move command, 113, 118-119
Grips and, 137, 138
Noun/Verb selection mode
and, 118
steps in, 118-119
Move or Copy dialog box, 294
Move or Copy option, layouts and,
293-294
Moving objects, 119-120
MTEXT command, 259
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Mtext multileader, 280
Mtext option, 263
Multileader button, 282
Multileader command, starting,
281, 282
Multileaders, 276
arranging in same line, 283, 283
collecting into single leader, 283,
283-284
Multileader Style button, 277
Multileader Style command, 277
Multileader Style Manager dialog
box, 277
Multileaderstyles, Design Center palette,
154, 154
Multiline text, 197, 203-214
character set, 212
Close panel, 213
editing with Quick Properties and
Properties, 216-218, 217
Editor Settings, 213
Formatting panel, 205-206
Insert panel, 208209
Options panel, 212
Paragraph panel, 206-208
Remove Formatting, 213
setting indents, 213-214
Spell Check panel, 209-210
Tools panel, 210-212
Multiline Text button, 203
Multiline Text command, 203
Multiple mode, Chamfer command
and, 94, 95
Multiple option
Fillet command and, 91
Offset command and, 87-88
Multiple rectangular viewports, adding,
301-303
Multiple-sheet DWF file, creating
(metric and imperial), 332-333
Multi-sheet files, 328

N
Named Plot Style, drawing converted from
Color-Dependent Plot Style to, 321
Named Plot Style Table, 319-323
Named Plot Style Table, file extension
* stb for, 320
Names, Table style, 228
New button, 13, 13, 198, 222
New files, creating, 13-14
New Layer button, 64, 69
New Layout, 292
New Page Setup dialog box, 295
New Palette option, 161
New Table Style: Steel Table dialog box,
222
New Text Style dialog box, 199
New Viewport command, 301
None choice, for leader type, 278
Normal style, Islands option and, 185,
185
No Trim mode
changing from Trim mode to, 95
with Fillet command, 90
Noun/Verb selection
cursor for, 117
selecting objects and, 116
shortcut menu, 117
Numbers, formatting in tables, 224

(0)

Objects
breaking, 136, 136
chamfering, 95-96
converting to viewport, 304-305
copying, 120, 121-122
erasing, 51
extending, 100, 101
filleting, 92
joining, 104
layout and, 290, 291
lengthening, 103
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mirroring, 132, 132
modifying with Grips, 137
moving, 119-120
offsetting, 88-89
rotating, 123, 123-124
scaling, 125, 125
selecting, 114-118
stretching, 134, 134
trimming, 98-99
Object’s layer
changing, 72
making current, 72-73
Object Snaps, 32-35
running, 34-35
selecting, 34, 34
typing, 33-34
uses for, 33
Object Snap Tracking, 36-39
drawing with, 3941
Grips and, 139
one-point, example of, 38-39
two-points, example of, 36-38
Oblique, 239
Oblique Angle, specifying, 206
Oblique angle effect, for text, 201, 201
Offset button, 86
Offset command, 85, 86-88
drawing the plan (imperial) and, 109
drawing the plan (metric) and, 105
Offset distance method, 86-87
Offsetting objects, 88-89
One-point OTRACK, example of, 38-39
On/Off switch, of layer, 73
Oops command, 52
Open button, 14, 14
Options panel, 212, 212
Ordinate command, 265-266
Ordinate dimensions, creating, 267, 267
Ordinate dimension type, 235, 236, 237,
270, 270
Organizing files, 17

Orientation, for panels, 7. See also
Landscape orientation; Portrait
orientation

ORTHO, 44

Orthogonal angles, 25

Ortho Mode button, 26

Ortho tool, 25

OSNAP

drawing with, 3941
Grips and, 139

OSNAP button, 34

OSNAPs. See Object Snaps

OSNAP settings, drag and drop with
blocks and, 155

OTRACK. See Object Snap Tracking

OTRACK button, 36

Outer style, Islands option and, 185, 185

Outside placement choice, vertical
placement of text and, 245, 245

Over dimension line with leader, 247, 247

Over dimension line without leader, 247, 247

Over Ext Line 1, horizontal placement
of text and, 245

Over Ext Line 2, horizontal placement
of text and, 245

Overlined style, text changed to, 205

P
Page Setup - ISO Al dialog box, 296
Page Setup Manager, 294-297
Page Setup Manager dialog box, 291, 295
Page Setups
layout and, 290, 291
linking to layout, 299
in template files, 336
Palettes panel, 160, 160
Pan command, 309
Panels, 8
orientations for, 7
in Ribbons, 4
turning on/off, 7
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Panning, with mouse wheel, 10, 12
Paper mode, 312
Paper orientation, specitying, 297
Paper size, truncated, 300
Paper Space, 60
Model Space vs., 290
Paper Space (Layouts), 11, 11, 12
Paper Space Mode, in layouts, 306, 306
Paper Space objects, showing or hiding, 297
Paragraph Indent, 214
Paragraph panel, 206, 206
Paragraphs
justification for, 208
line spacing for, 207
Partial arc, 263, 263
Paste option, copying and pasting tool
and, 164
Pattern parameter, predefined hatching
and, 173
PDF files, exporting, 327-329
Pen # option, Color-Dependent Plot
Style Table and, 318
Percent option, Lengthen command
and, 101, 102
Pick Center Point button, 129
Pick point button, 145
Pin Quick View Layouts, 292
Pline command, 41-43, 85, 304
drawing the plan (imperial) and, 108
drawing the plan (metric) and, 105
Line command vs., 41
Plot command, 74, 324-326
Plot icon, 324
Plot - ISO Al dialog box, 325
Plot/No Plot switch, of layer, 73
Plot Offset, specifying, 296
Plot options, specifying, 297
Plot Scale, specifying, 296
Plot Stamp, 331
Plot Style, 68
introduction of, 290

in viewports, 310
Plot Styles window, 315
Plot Style Table Editor button, 317, 320
Plot Style Table Editor - Final.ctb dialog
box, 318
Plot Style Table Editor - Final.stb dialog
box, 320
Plot Style Tables
color-dependent, 314-319
named, 319-323
specifying, 297
in template files, 336
types of, 314
Plotter, specifying name of, 296
Plotting, choices for, 296
Plotting your drawing, 289-333
creating layouts and page setup
imperial, 298-299
metric, 297-298
creating multiple-sheet DWF file
(metric and imperial), 332-333
DWF file, 326
DWFx file, 326-327
exporting DWF, DWFx, and PDF
files, 327-329
layouts
creating new, 292-294
introduction to, 290-291
Model and Paper Space modes
in, 306-307
switching between Model Space
and, 291-292
viewports added to, 300-306
viewports and, 299-300
Model Space vs. Paper Space, 290
Page Setup Manager, 294-297
Plot command, 324-326
Plot Style Tables, 323-324
color-dependent, 314-319
introduction to, 314
named, 319-323
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Publish command, 329-332
viewing DWF and DWFx files, 332
viewports
freezing layers in, 310
inserting and scaling (imperial),
312-313
inserting and scaling (metric),
311-312
layer override in, 310-311
modifying, scaling, and
maximizing, 307-310
Points
in AutoCAD 2010, 9
breaking objects and, 135
Mirror command and specifying
of, 131
in windows, 50
Polar Angle Settings, 45
Polar Array command, 128-130
arraying square, 130
specifying given parameters with,
129, 129, 130
Polar array method, Array command
and, 126
Polar Snap, 24, 4648
Polar spacing value, setting, 47
Polar Tracking, 4448
drawing with, 4849
Polar Tracking, 124
Grips and, 139
Polar Tracking button, 44
Polygonal button, 303
Polygonal option, 305
Polygonal viewport, 303-304, 305, 306
Polygonal Viewport command,
starting, 303
Polyline button, 42
Polylines, 162, 162
drawing, 44
halfwidth of, 43, 43
joining other objects to, 103

Portrait orientation, 290, 297
Precision
in drafting, 19
setting, 59
Precision methods
Direct Distance Entry and Ortho
(method 2), 25-26
Object Snap (method 3), 32-35
Snap and Grid (method 1), 23-25
Precision position, changing in selected
dimension block, 272, 273
Predefined hatches, 173, 174, 175
Prefix, 249
Preview button, 127, 177, 326
Previewing hatches, 177-178
Previous button, 75
Previous (P) mode, selecting objects
and, 116
Primary Units tab, 244, 248, 248-249
Printer, specifying name of, 296
Project creation
imperial, 82-83
metric, 80-81
Properties, editing single line text with,
215-216, 216
Properties command, 77, 78-79, 217
Properties menu, 63
Properties option, 165
Properties palette, 193, 193, 194
Properties panel, in Home tab, 4
Publish button, 331
Publish command, 329-332
Publish dialog box, 330
Publish layouts, 292
Publish Options dialog box, 331

Q
Quick Access Toolbar, 4, 4, 13, 13, 14

Quick Dimension, editing and, 274-275
Quick Dimension button, 270
Quick Dimension command, 270-271
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Quick Properties, 193
editing single line text with, 215,
215-216
Quick Properties command, 77-78
Quick Properties window, 215, 216
Quick View, 15-16
Quick View button, 16, 16
Quick View Drawings, 15, 15
Quick View Layouts, 15, 15
Quick View Layouts button, 292

R

Radians, 59

Radius

Dynamic Input and, 140, 140
inquiry commands and measuring
of, 341

Radius button, 263, 342

Radius command, 263-264, 342—-343

Radius dimension jog, jog angle value set
under, 243, 243

Radius dimension type, 270, 270

Radius option, with Fillet command, 91

Radius type, 246

Recreate boundary button, 194, 194

Rectangular array method, Array
command and, 126-128, 128

Rectangular snap, 24

Rectangular viewports, single or multiple,
adding, 301-303

Redefine only option, 156

Redo button, 53

Redo command, 53

Redraw command, 54

Regen command, 54

Regular font style, 199, 199

Remove boundaries button, 177

Remove Formatting, 213, 213

Remove Leader button, 282

Rename option, new layouts and, 292

Retain boundaries checkbox, 185

Retain choice, block creation and, 145
RGB (Red, Green, and Blue), 190, 190
Ribbon(s), 2, 8
parts of, 4
return panels to, 6
shapes for, 7, 7
View tab on, 17
Right-click, moving blocks from one
drawing to another with, 156
Right dimensions, block creation and,
144, 144
Right mouse button, 10
Right-to-Left direction, of dimension
text, 246, 246
Rotate button, 122
Rotate command, 113, 119
Grips and, 138, 138
Noun/Verb selection mode and, 118
steps in, 122-123
Rotated Dimension dialog box, 274
Rotated option, dimension lines and,
260, 260
Rotate items as copied, 129, 130
Rotate with Copy, Grips and, 138
Rotating objects, 123, 123-124
Rotation
of block, specifying, 151
changing in multiline text, 218
Rotation angle, changing in single line
text, 215
Round end style, 319
Round line join styles, 319
Row offset, 127
Rows, specifying, in tables, 227
Ruler
Show or Hide, in Options panel, 212
tab setting with, 214

S
Save As DWF dialog box, 327
Save Drawing As dialog box, 337



Index

365

Scale button, 124
Scale command, 113, 124-125
Grips and, 138, 138
Noun/Verb selection mode and, 118
Scale factor, 249
Scale lineweights, 296
Scales
adding, 309
of attachments, 281
Scale uniformly, 146
Scale with Copy, Grips and, 138
Scaling
objects, 125, 125
viewports, 307-309
Scientific length, 59
Screening option, Color-Dependent Plot
Style Table and, 318
Select all option, 97
Select Color dialog box, 65
Select Custom Content Block dialog box,
281
Select Drawings dialog box, 330
Select File dialog box, 15, 15, 211, 321
Select Image File dialog box, 166
Selecting objects, 114-118
All mode, 116
Crossing (C) mode, 114
Crossing Polygon (CP) mode, 115
Deselect, 116
Fence (F) mode, 115
Last (L) mode, 116
Noun/Verb selection mode, 116, 118
Previous (P) mode, 116
Window Polygon (WP) mode, 114-115
Window (W) mode, 114
Selection command, Noun/Verb
selection mode and, 118
Select Linetype dialog box, 66, 66, 67
Select Objects button, 126, 128, 145
Select Objects prompt, 51, 114
Select Plot Style dialog box, 323

Select Template dialog box, 14
Select Template From File dialog box, 293
Send behind boundary option, Draw
order and, 181, 181
Send to back option, Draw order and,
180, 180
Set Current button, 68
Set Dimension Style Current, 254, 254
Shape files (*.shx), 199, 199
Shapes
for block creation, 144
hatching, 179, 180
Sheet list, opening or saving, 330
Show Filter Tree, turning off, 72
Show/Hide Lineweight, on Status bar,
67, 67
Show/Hide Lineweight button, 319, 319
Sign convention, 10
Single line borders, 226
Single line text, 197, 202-203
Single Line Text button, 202
Single Line Text command, 202
Single Polygonal Viewport, 303-304
Single rectangular viewports, adding,
301-303
Single sheet files, 328
Slanted edges, Chamfer command and,
92-95
Snap, turning on, 29
SNAP command, 46
Snap Mode button, 23
Snap settings, in template files, 335
Snap tool, 23
Snap X spacing, 24, 25
Snap Y spacing, 24
Spaces, units and, 11-12
Specified origin, 183
Specified origin radio button, 182
Specify On-screen checkbox, 150, 151
Speed, in drafting, 19
Spell Check button, 209
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Spell checking
for existing single line or multiline
text, 219-220
procedure for, 209, 209-210, 210
Spell Check panel, 209, 209
Spline choice, for leader type, 278
Square end style, 319
Staggered dimension type, 270, 270, 271
Standard dimension style, 238
Standard style, 222
Standard text style, 198
Status bar, 11, 291
Ortho Mode button on, 26
Polar Tracking button on, 44, 44
views for, 9, 9
Straight choice, for leader type, 278
Stretch button, 133
Stretch command, 114, 119
Grips and, 138, 138
steps in, 133-134
Stretching objects, 134, 134
Style
changing in multiline text, 218
changing in single line text, 215
Sub style, creating, 252-254
Subtract area mode, 345
Sub-units factor, 249
Suffix, 249
Surveyor’s units, 59
Swatch, ANSI hatches and, 173, 174
Switch Drawings button, 17, 17
Switches, of layer, 73-74
Symbol button, 208
Symbols, adding to text, 208
Symbols and Arrows tab, 239, 241-243
Symmetrical view, of tolerances, 251, 251

T

Table button, 227

Table Cell Format dialog box, 224
Table command, starting, 227

Table direction, specifying, 223
Tables
creating in AutoCAD, 221
inserting, 227
filling and, 221
imperial, 230, 231
metric, 229-230, 230
Table Style, 197, 221-226
creating, 221
metric and imperial, 226
Table Style button, 221
Table Style command, starting, 221
Table Style dialog box, 222
Table style name, selecting, 228
Table styles
in template files, 335
Tablestyles, Design Center palette, 154, 155
Tabs
in Ribbons, 4
setting, 214
turning on/off, 7
Tan, Tan, Tan method, 40
Template files
creating, 335-339
* dwt extension for, 14
editing, 337-339, 338, 339
elements in, 335-336
saving, 337
Text
angle of, 259
color for, 244
defining characteristics of, 198
dimension, 234
editing
introduction to, 215
metric and imperial, 220-221
multiline, 216-218
with Quick Properties and
Properties, 215-216
effects added to, 200-201
finding and replacing, 211
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formatting, 205
grips and, 218, 218-219, 219
height of, 200, 200
importing, 211
multiline, 203-214
single line, 202-203
specifying area to write in, 204, 204
symbols added to, 208
writing, metric and imperial, 214-215
Text alignment, settings controlled under,
246, 246
Text appearance, settings controlled
under, 24, 244
Text Editor, indents set in, 213-214
Text Editor tab, 205
Text height, 244
Text option, 263
Text panel, 203, 203, 220
Text placement, 244, 244
settings controlled under, 245, 245,
247
Text properties, 223
Text Style, 197
Annotative feature and, 199
creating, 198
Design Center palette, 154, 155
effects and, 200
font style and, 199
height and, 200
sharing, 197
in template files, 335
Text Style button, 198
Text Style command, starting, 198
Text Style dialog box, 198
Text styles
creating
imperial, 201
metric, 201
Text tab, 224-225, 225, 243-246
Thaw/Freeze switch, of layer, 73
Through point method, 86, 87

Tile Horizontally, 17
Tile Vertically, 17
Title cell style, 223
Toggle orientation, with floating panel, 6
Tolerance format, settings controlled
under, 252
Tolerances, displaying, 251
Tolerances tab, 250-252, 251
Toolbars, 8
Tool Palette, 156, 171, 336
creating, 161-163
with Design Center, 163
example, 162
from scratch, 161-162
customizing, 163-166
description of, 159-160
hatching with, 187
metric and imperial, 188
using and customizing, metric and
imperial, 167
Tool Palette command, starting, 160
Tool Palettes button, 160
Tool Properties dialog box, 165, 166
Tools
copying and pasting, 164, 164
customizing, 165-166
Tools panel, 210-212
Total option, Lengthen command and,
101, 102
Tracking, specifying for text, 206
Trailing zeros, 249
Trim button, 97
Trim command, 85, 96-98, 153
drawing the plan (imperial) and, 109,
111
drawing the plan (metric) and, 105, 107
steps with, 96
Trimming
defined, 96
example of, 97
objects, 98-99
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Trim mode
changing from No Trim to, 95
with Fillet command, 90
Trim option, with Fillet command, 91
True Color, 189, 190
True type fonts (*.t¢f), 199, 199
Truncated paper size, 300
Two distances method, Chamfer
command and, 92, 93
Two-points OTRACK, example of, 36-38

U
Underlined style, text changed to, 205
Undo button, 53
Undo command, 53
Undo option, 20, 43

Fillet command and, 91

Offset command and, 88
Uniform Scale checkbox, 150
Units

block creation and drawing shapes

in, 144

drawing, 58-60

spaces and, 11-12
Units to scale inserted contents, 157, 158
Unlock/Lock switch, of layer, 73
Upside down effect

in single line text, 216

for text, 200, 200
Up table direction, 223
Use Current origin option, 186, 186
Use Icons, 9
User defined hatch, 173, 173
Use source hatch origin option, 186, 186
Utilities panel, 4, 341

A%

Vectors, 25

Vertical distances, table margins and, 224
Vertical effect, for text, 201

Vertical option, 260

Vertical orientation, for panels, 7
Vertical placement, of text, choices for,
245, 245
View direction, of dimension text, setting,
246, 246
Viewing commands, 11, 11, 12-13
Viewport Clip command, 305
Viewports, 299
clipping, 305
corner specified in, 305, 305
freezing layers in, 310
inserting and scaling
imperial, 312-313
metric, 311-312
layer override in, 310-311
layouts added to, 300-306
layouts and, 290, 291, 299-300
modifying, scaling, and maximizing,
307-310
objects converted to, 304-305
in template files, 336
types of, 300, 300
Viewports dialog box, 301, 302
Viewport Spacing, 302
Viewports panel, 301
View Selections button, 177
View tab, on Ribbon, 17
Virtual pen #, Color-Dependent Plot
Style Table and, 318

w
Width, Pline command and, 43
Width factor effect, for text, 200, 200
Window Polygon (WP) mode, selecting
objects and, 114, 115
Window(s)
defined, 50, 50
plotting and, 296
specifying, 228-229
Windows Control Panel, Plot Style Tables
creation with, 314
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Windows panel, organizing files in,
17,17

Windows taskbar, starting AutoCAD 2010
from, 2

Window (W) mode, selecting objects
and, 114

Wizards, Plot Style Tables creation
with, 314

WYSIWYG (What You See Is What You
Get), 300

X

Xdatum option, 266, 266

Xrefs, Design Center palette, 154, 155
X,Y coordinates, 9, 9

Y
Ydatum option, 266, 266

Z
Zero suppression, 249
Zoom Center, 13
Zoom command, 309
drawing the plan (imperial) and, 109
drawing the plan (metric) and, 105
Zoom Dynamic, 13
Zoom Extents, 13
Zoom In, 13
Zooming
in Model Space Mode, 307
with mouse wheel, 10, 12
Zoom Object, 13
Zoom Out, 13
Zoom Previous, 13
Zoom Realtime, 13
Zoom Scale, 13
Zoom Window, 13
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