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ABouT THE Book

This is the most comprehensive book about AutoCAD 2019 — 2D drafting on the
market. It is divided into three major parts:

Essentials: from Chapter 1 to Chapter 10. It assumes that the reader has
no previous experience in AutoCAD; hence it starts from scratch. Chap-
ter ten contains three projects — one architectural, and two mechanical
using both Imperial and metric units.

Intermediate: from Chapter 11 to Chapter 18. It contains a deeper
discussion on a subject we touched on in the Essentials part, or a new
advance feature.

Advanced: from Chapter 19 to Chapter 26. It discusses the most advanced
features of AutoCAD 2019.

If you don’t have any prior experience in AutoCAD this book is a perfect start, and
you can stop at the end of any part. But if you want to be a real power user of Auto-
CAD, you should go through all the 26 chapters, solving all projects and practices.

This book is also a good source to prepare for the AutoCAD Certified Professional

exam.

The chapters are divided as follows:

Chapter (1) covers AutoCAD basics along with the interface

Chapter (2) covers AutoCAD techniques to draw with accuracy
Chapters (3 & 4) cover all modifying commands

Chapter (5) covers the AutoCAD method of organizing the drawing
using layers and inquiry commands

Chapter (6) covers the methods of creating and editing blocks, and
inserting and editing hatches

Chapter (7) covers AutoCAD methods of writing text

Chapter (8) covers how to create and edit dimensions in AutoCAD
Chapter (9) covers how to plot your drawing

Chapter (10) three projects, one architectural and two mechanical, cov-
ering both metric and imperial units

Chapter (11) covers the creation of more 2D objects

Chapters (12 & 13) cover advanced practices and techniques
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Chapter (14) covers Block tools and Block Editing

Chapter (15) covers the creation of Text Style and Table Styles along
with Formulas in tables

Chapter (16) covers the creation of Dimension Style & Multileader style
plus adding multileaders

Chapter (17) covers the creation of Plot styles, the meaning of Annota-
tive, and DWF creation

Chapter (18) covers how to create a template file and customize Auto-
CAD interface

Chapter (19) covers Parametric Constraints

Chapter (20) covers Dynamic Blocks

Chapter (21) covers Block Attributes

Chapter (22) covers External Reference

Chapter (23) covers Sheets Sets

Chapter (24) covers CAD Standards and advanced layer commands
Chapter (25) covers Importing PDF files, and Design Views
Chapter (26) covers the Drawing Compare function



PREFACE

Since its inception, AutoCAD has enjoyed a very large user base, which
has made it the most popular CAD software in the world. AutoCAD is
widespread due to its logic and simplicity, which makes it very easy to
learn. AutoCAD evolved through the years to become a comprehensive
software application addressing all aspects of engineering drafting and
designing.

This book addresses all levels of AutoCAD 2D drafting, Essentials,
Intermediate, and Advanced, which makes it ideal for novice users, and
for those seeking to be professional power users ready for industry.

This book is not a replacement of AutoCAD manuals, but is considered
to be complementary source that includes hundreds of hands-on prac-
tices to strengthen the knowledge learned and solidify the techniques
discussed.

At the end of each chapter, the reader will find “Chapter Review Ques-
tions” which are the same sort of questions you may see in the Autodesk
certification exam; so the reader is invited to solve them all. Correct
answers are at the end of each chapter.

Chapter 10 contains three projects: one is an architectural plan, pre-
sented in metric and imperial units. The other two projects are for
mechanical engineering. One of them is thoroughly explained and the
other is not! These two projects are also presented in both metric and
imperial units.



xxvi ® ABouT THE COMPANION FILES

ABout THE CoMPANION FILES

Included in the book is a CD-ROM which contains the following (all of the companion
files on the CD are also available for downloading from the publisher by writing to
info@merclearning.com):

m A link to retrieve the AutoCAD 2019 trial version, which will last for 30
days starting from the day of installation. This version will help you solve
all practices and projects (if you are a college/university student, you can
download a student version of the software from www.autodesk.com)

= Practice files which will be your starting point to solve all practices in
the book

= Copy the folder named “Practices” into one of the hard drives of your
computer

= As for projects, you will find two folders inside, “Metric” for metric units
projects, and “Imperial” for imperial units projects



CHAPTER

AUTOCAD 2019 BASICS

In This Chapter

e Starting AutoCAD
Dealing with the AutoCAD interface

AutoCAD defaults and drawing units

Dealing with file-oriented commands

Undo and Redo commands

1.1 STARTING AUTOCAD

AutoCAD was released in 1982 by Autodesk, Inc., which was a small
company at that time. It was designed to be used for PCs only. Since then
AutoCAD has enjoyed the biggest user base in the world in the CAD business.
Users can use AutoCAD for both 2D and 3D drafting and designing. AutoCAD
can be used for architectural, structural, mechanical, electrical, environmental,
and manufacturing drawings and for road and highway designs.

Though the focus these days is BIM (Building Information Modeling),
AutoCAD is still the most profitable software for Autodesk, Inc. due to its
ease of use and comprehensiveness, which address all user needs. Another
version of AutoCAD, called AutoCAD LT, is used for 2D drafting only.

To start AutoCAD 2019, double-click the shortcut on your desktop that
was created in the installation process. AutoCAD will show the Welcome
window, which looks like the following:
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Draw ~ Modify + Annotation + Layers + Block + Properties ~ s| - s e - N

Sign In to your Account
Access online services

Send Feedback
Help us improve our products

Send Feedback

LEARN B

While you are in this part you can:

Start a new drawing

Open an existing file

Open a Sheet Set

Download more templates accessed online

Explore the sample files that come with the software

See the recent files you opened

Check if AutoCAD has a notification for you concerning your software/
hardware

Connect to Autodesk 360 (Autodesk Cloud)

Send your feedback to Autodesk
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Starting a new file or opening an existing file will show you the interface
of AutoCAD 2019, which will look like the following:

@1 Tet pimension L ) Insert 2 b Utilties | Clipboard | View

nnnnnnnnnnnnnnnnnnnnnnnnnnn

hanical-1* %

=1
o @
o— —
14
ol @ " + CA
® ® B
® ®
mooeL # i - | [@]- W - [ KX A - -+ PRE=
1. Application Menu 2. Start tab 3. File tab
4. Ribbon 5. Current File Name 6. Info Center
7. Autodesk 360 8. ViewCube 9. Navigation Bar
10. Cross Hairs 11. Workspace 12. Status Bar
13. Command Window 14. Layout tab 15. Model tab

16. UCS Icon 17. Graphical Area

1.2 AUTOCAD 2019 INTERFACE

The AutoCAD interface is based on Ribbons and Application Menu. The

most important feature of this interface is that the size of the Graphical
Area will be bigger.
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1.2.1 Application Menu

The Application menu contains file-related commands:

&) Recent Documents
[

Mechanical-1.dwg =
IB Open » Ground Floor.dwg =

Mechanical-2.dwg =
E S Floor Plan Sample.dwg =

fm Data Extraction and Multileaders =
B Save As » = sample.dwg

Assembly Sample.dwg =

> Import 4
EC
= :
@Publlsh »
Do
Drawing
Utilities
’:aaose 4

Included are commands such as creating a new file, opening an existing
file, saving the current file, saving the current file under a new name and in
a different folder, exporting the current file to a different file format, print-
ing and publishing the current file, etc. We will discuss almost all of these
commands in different places in this book. By default, you will see the recent
files. You can choose how to display the recent files in the Application Menu
using this control:

1 EE

Large Icons

soh

Small Images

Large Images
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Also, you can choose how to sort the recent files using this control:

By Ordered List v| |5] v
/ By Ordered List

d.dw
By Access Date

3
By Size

By Type
S Practice 1 d.dwn

1.2.2 Quick Access Toolbar

This toolbar contains all File commands mentioned in the Application
Menu along with Workspace and Undo/Redo.

DEHRBLASS 20T

The user can customize this toolbar by clicking the arrow at the end,

which will bring up the following:

DEHBL 8- Fl

Customize Quick Access Toolbar I

v New

+ Open
v Save 1
v SaveAs..
+ Open from Web & Mobile
v Saveto Web & Mobile
+ Plot
+ Undo
« Redo
Batch Plot
Layer
Match Properties
Plot Preview
Properties
Render
Sheet Set Manager
Workspace
More Commands...

Show Menu Bar

Show Below the Ribbon

As you can see, the user can add or remove commands; clicking Show
Menu Bar may also be useful because the ribbon doesn’t include all Auto-
CAD commands.
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1.2.3 Ribbons

Ribbons consist of two parts: tabs and panels, as shown below:

A I

Dimension

“Line Polyline G Arc & la =
= - Z ~ 80 ~ -
Modify ~ Annotation ~
' Start ) Mechanical- 1+ %
[~1Topl(2D Wireframe]

Some panels have more buttons than shown: the following is the Modify

panel:
‘t’ O \g b _sé

o3

o A (_' Iﬁ’ﬂ
D—o}\_ E] gg' @
Modify ~
vE—

Click the small triangle near the title and you will get the following;

$6%- LA ]
o3 . & - -
o A (= Text Dimensior
L B] 88~ -
I Annotation
LS VARSIV
0 e = Bl W
Modify

2 0. @
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If you move away from the panel, buttons will disappear. To make them
visible always, click the push pin. The new view will be as follows:

Parametiic  View  Manage  Output
2oX < A ]

r" v p—)
O_) A ol Text Dimensio
LBles-& -

’ ‘ Annotation

For some commands, there are many options. To make the user’s life
easier, AutoCAD put all the options in the same button. Check the following
illustration:

/00O Mgl

Line Polyline Circle  Arc =
" * o) Center
Draw
N A
@ Axis, End
(" Bliptical Arc

The ribbons have a very simple help feature. If you hover the mouse
over a button, a small help screen comes up:

4 Move () Rotate ' Tim - 7
% Copy A\ Mirror " Fillet ~ ) ¥
[1\ stretch | 5] Scal 08 Amay + &

Scale

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

[ SCALE

Press F1 for more help
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If the user leaves the mouse over the button for a longer period of time,
AutoCAD will show more detailed help:

4 Move C Rotate \g Trim ~
% Copy A\ Mirror " Fillet ~
[I\ stretch |5 Scale| 88 Aray ~

(NN=UNN

M

Scale

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

To scale an object, specify a base point and a scale factor. The
base point acts as the center of the scaling operation and remains
stationary. A scale factor greater than 1 enlarges the object. A
scale factor between 0 and 1 shrinks the object.

1.50

[ SCALE
Press F1 for more help

Panels have two states—either docked or floating. By default all panels
are docked in their respective tab. Drag and drop the panel in the graphical
area to make it floating. One important feature of making the panel floating
is you will be able to see it while other tabs are active.

You can send the panel back to its respective tab by clicking the small
button at the top right side:

=Y
_ —s. / [OR Return Panels to Ribbon

Line Polyline Circle Arc

Draw

e GlhE s

Line Polyline Circle Arc

Draw
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It will either extend to the right:

. B P B
o
Line Polyline Circle  Arc 7 - %

Draw

Or down:

O

e

Line Polyline Circle Arc

N

NN LSS G
DE5BOO-

Draw

-

The button at the end of the tab names allows you to cycle through the
different states of the ribbons. The main objective of this new feature is to
give you yet more graphical area. Clicking the small button will bring up the
following:

Minimize to Tabs

Minimize to Panel Titles

SR I AD A

Minimize to Panel Buttons

:i Cycle through All

1.2.4 InfoCenter

InfoCenter is the place to access help topics online and offline, along
with some other tools:

I)lTy,:eakey,vordo'phrase Iﬂ% g Sign In 2 w &' ® "

For instance, if you type a word or phrase in the field shown below,
AutoCAD opens the Autodesk Exchange window and finds all the related
topics online and offline. Online means all Autodesk web sites along with
some popular blogs.

Use Sign In to access Autodesk Online Services. The X at the right will
activate the Autodesk Exchange Apps web site.



10 * AuToCAD® 2019 BEGINNING AND INTERMEDIATE

1.2.5 Command Window

By default the command window is floating, but you can dock it at the
bottom or the top of the screen. Reading the command window all the time
will save lots of wasted time trying to figure out what AutoCAD wants.
AutoCAD will show two things at the command window: your commands
and AutoCAD prompts asking you to perform a particular action (e.g.,
specify a point, input an angle, etc.). Check the following illustration:

b @ Arc creation direction: Counter-clockwise (hold Ctrl to switch direction).

o

~ ARC Specify start point of arc or [Center]:

1.2.6 Graphical Area

The graphical area is your drafting area. This is where you will draw all
your lines, arcs, and circles. It is a precise environment with an XYZ space
for 3D and an XY plane for 2D. You can monitor coordinates in the left part
of the status bar.

1.2.7 Status Bar

The status bar in AutoCAD contains coordinates along with important
functions; some of them are for precise drafting in 2D, and some of them
are for 3D.

Tools

2\ \
\ \

—[ -22,75,§M005L$555v5_v‘\+\vva1:1v¢v+‘1°EBE
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The buttons you will see on the status bar are not necessarily all that are
available. To customize this, click on the last button at the right (the one with
three horizontal lines) and you will see the following list (showing some of
the options):

v Coordinates
v Model Space

v Grid

v Snap Mode

v Infer Constraints
v Dynamic Input
v Ortho Mode

v Polar Tracking
v Isometric Drafting

v Object Snap Tracking
v 2D Object Snap

v LineWeight

v Transparency

v Selection Cycling
v 3D Object Snap

Dynamic UCS

Selection Filterina

1.2.8 Start Tab

When you click the Start tab at any moment, you will get the welcome
screen again. Hence you can start a new drawing, open an existing drawing,
etc.
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1.3 AUTOCAD DEFAULTS

Before using the AutoCAD environment, you should be aware of the

following AutoCAD settings:

AutoCAD saves points as Cartesian coordinates (X,Y) whether metric or
imperial numbers were used. This is the first method of precise input in
AutoCAD to type the coordinates using the keyboard

Y axis

10

coordinates=7,5

To specify angles in AutoCAD, assume east (to your right) is your 0o
and then go counterclockwise. (This is applicable only for the northern
hemisphere; we will learn in Chapter 10 how we can change this setting
for the southern hemisphere)

90° (North)

\CCW

(West) 180 0 (East)

A

270 (South)
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= The wheel in the mouse has four zooming functions: Zoom In (move
wheel forward), Zoom Out (move wheel backward), Panning (press and
hold the wheel), and Zooming Extents (double-click the wheel)
Pressing [Enter]| or [Spacebar] is equal in AutoCAD
When pressing [Enter] without typing any command, AutoCAD will
repeat the last command. If it is the first thing you do in the current ses-
sion, it will start Help
Pressing [Esc] will cancel the current command
Pressing [F2] will show the Text Window—check the following:

[& AutoCAD Text Window - Mechanical-1.dwg - ] X
Edit

Command: _copy
Select objects: Specify opposite corner: 17 found

Select objects:

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mOde] <Displacement>:

Specify second point or [Array] <use first point as displacement>:
Specify second point or [Array/Exit/Undo] <Exit>:

Specify second point or [Array/Exit/Undo] <Exit>: *Cancel*

Command: *Cancel*
Command: *Cancel*

Command :

Command :

Command: _scale

Select objects: Specify opposite corner: 17 found

Select objects:
Specify base point:
Specify scale factor or [Copy/Reference]: .75

\Command : |

1.4 WHAT IS MY DRAWING UNIT?

If you draw a 6-units line in AutoCAD, what does AutoCAD really mean
by 6 units? Is it 6 m, 6 ft, or neither? AutoCAD deals with whatever units
you choose; if you mean 6 m, so let it be! If you mean 6 ft, AutoCAD will
go with this assumption as well. What is important is that you be consistent
throughout your file. This is true for the Model Space, where you will do
your drafting, but when it comes to printing, you have to recall your assump-
tion and set your drawing scale accordingly. In Chapter 9, we will discuss
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printing. At the bottom left of the screen you can see the model tab and the
layouts, just like the following:

Layout tab

Model tab

1.5 CREATE A NEW AUTOCAD DRAWING

This command will create a new drawing based on a premade template.
Use the Quick Access Toolbar and click the New button:

/ .| Creates a blank drawing file ® O
B o3 AB
Line Po| [l QNEW g
Press F1 for more help { D’— D,—’I
Mo

Or you can click the (+) sign in the File tab:

— }u'_'. [ _‘

Modify v

Draw v

y Mechanical-1*

Vireframe]

New Drawing
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You will see the following dialog box:
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A Select template
Look in: Template

Cd PTWTempses

SheetSets
o [7] acad -Named Plot Styles.dwt

=l [} acad -Named Plot Styles3D.dwt
[] acad.dwt
i [] acad3D.dwt
[l [ acadiSO -Named Plot Styles.dwt

[ acadiSO -Named Plot Styles3D.dwt
|_] acadiso.dwt

b [ acadiso3D.dwt

[ Tutorial-iArch.dwt

[ Tutorial-iMfg.dwt

oy
@ [ Tutorial-mArch.dwt

|_] Tutorial-mMfg.dwt

< >

o @B @ X E] Vews v Tods ~

Name Preview

X

[ B cad ]

~]

Fes of type: | Drawing Template (".dwt)

Do the following steps:

Open
v Cancel

Select the desired template file (AutoCAD template files have the exten-
sion *.dwt). AutoCAD 2019 comes with lots of premade templates that
you can use (it is preferable for the companies to create their own tem-

plate files).

Once you are done, click the Open button

AutoCAD drawing files have a file extension of *.dwg

AutoCAD will start with a new file (which has a temporary name like
Drawingl.dwg; you should rename it to something meaningful)

In the Start tab under the Start Drawing section, you can use the
Template drop-down list to choose from the existing templates to start

a new file, just like the following:

Get Started

]

VY

Start Drawing

[H Templates v

acad -Named Plot Styles.dwt
acad -Named Plot Styles3D.dwt
acad.dwt

acad3D.dwt

acadISO -Named Plot Styles.dwt

acadiSO -Named Plot Styles3D.dwt

[l Create New Sheet set...

Existing
Templates
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1.6 OPEN AN EXISTING AUTOCAD DRAWING

This command will open an existing drawing file for additional modifica-
tions. From the Quick Access Toolbar, click the Open button:

") Opens an existing drawing file

Press F1 for more help

You will see the following dialog box:

A SelectFile X
Look in: Chapter 01 o @B @ X E]l Vews v Toos v
Name . Preview
g EGround Floor.dwg
EMechanical-deg
8 Mechanical-2.dwg [ B‘
&3 i
aip =
\
b Inital View
ﬁ [ Select Initial View
[l . ,
Hia name: lemd Floor.dwg vl Open ||v|
Files of type: | Drawing (".dwg) | Cancel
Take the following steps:

= Specify your desired drive and folder

= You can open a single file by selecting its name from the list and click-
ing the Open button, or you can double-click on the file’s name. Or, you
can open more than one file by selecting the first file name, holding the
[Ctrl] key, clicking the other file names in the list (which is a common
MS Windows skill), and then clicking the Open button.
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1.6.1 File Tab

Using the File tab beneath the ribbon, you will see a tab for each opened
file, as in the following;

viaw ¥ | mouny ¥ l

The color used is gray. The current file (tab) will appear in a lighter gray,
and the other tabs will appear in a darker gray. If you hover over one of the
tabs, two things will take place:
= The path of this file will appear above the tab
= The model space and the layouts of this file will appear beneath

Check the following:
S R N G ] T [ | Properties =y = B <4 S <Y ~ | Properties =z ByLayer v

Draw v | E:\AutoCAD 2017 C: utoCAD 2016 2D Book\AutoCAD 2017 Beginning Conformed Word Files\AutoCAD 2017 2D Practice Files\Chapter 01\Mechanical-1.dwg |t

v ~ ~
' Start Mechanigal-1* A Mechanical-2* %  Ground Floor X
- — —36—)
o I, = i T ~
G2 vl P || | H:I i T
Model Plan Section Elevation 3 /AI V

There will be a blue frame around the model space view. Moving your
mouse to the right will show the layouts in the graphical area; if you find
what you are looking for, click the layout view to move to it.

» A star beside the name of the file in the file tab means this file was
modified and you need to save changes
» Click (x) beside the name to close the file, hence closing the tab
NOTE ® Theusercan customize the File tabs and the Layout tabs by switch-
ing them off; all you have to do is to go to the View tab and locate
the Interface panel; the two buttons will be blue if the tabs are on,
but if you want to turn them off, click once on each button

L_P‘ - 3 Tile Horizontally
el =N

= []U Tile Vertically
Switch | | File |Layout
Windows| | Tabs | Tabs || Cascade

nterface N
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1.7 CLOSING DRAWING FILES

This command will close the current opened files or all opened files,
depending on the command you choose. Use the Application Menu, move
your mouse to the Close button, then select either Current Drawing to
close the current file, or All Drawings to close all the opened files in single

command
&l

Search Commands Q

@IE] Close the drawing

D New » A Current Drawing
(%]

Close the current drawing.

Bo"’" i [ AuDrawings

Ea Close all currently open drawings.

- 2

=» Import 4
(Bown
@Publish »

Drawing
/| Utilities
Ea Close »

If any of the open files were modified, AutoCAD will ask if you want to
save or close without saving, as in the following dialog box:

AutoCAD X

Save changes to E:\AutoCAD 2019 Courseware\AutoCAD 2019
2D Book\Practices andProjects\Chapter 01\Mechanical-1.dwg?

Yes | No | | Cancel
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1.8 UNDO AND REDO COMMANDS

Undo and Redo are to help you to correct mistakes. They can be used in
the current session only.

1.8.1 Undo Command

This command will undo the effects of the last command. You can reach
this command by going to the Quick Access toolbar and clicking the Undo
button. If you want to undo several commands, click the small arrow at the
right. You will see a list of the commands; select the group and undo them:

Undo

Reverses the most recent action

= U

Press F1 for more help

Also, you can type u at the command window (don’t type undo, because
it has a different meaning), or press Ctrl + Z at the keyboard.

1.8.2 Redo Command

This command will undo the undo command. You can reach this com-
mand by going to the Quick Access toolbar and clicking the Redo button.
If you want to redo several commands, click the small arrow at the right. You
will see a list of the commands; select the group and redo them:

Mechanical-2.dwg

Reverses the effects of the previous UNDO or U command

‘= REDO P

anager
Press F1 for more help
Named :

Also, you can type redo at the command window or press Ctrl + Y.
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PRACTICE 1-1  AUTOCAD BASICS

1. Start AutoCAD 2019
2. Open the following files:
a. Ground Floor
b. Mechanical-1
c. Mechanical-2
3. Using the File tab, check the three files and their layouts
4. Use the different zoom techniques with the mouse wheel

5. Using the Application menu, close all files without saving
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NOTES
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CHAPTER REVIEW

1. The File tab will show the Model space and layouts of the opened files
a. True
b. False
2. The AutoCAD template file extension is
a. *.dwt
b. *.dwg
c. *tmp
d. *temp
3. AutoCAD units can be a meter or foot, per user desire
a. True
b. False

4. Moving the wheel forward will mean

5. To undo any command in AutoCAD you can:
a. Click the Undo icon from the Quick Access Toolbar
b. Type u at the command window
c. Type [Ctr]] + Z
d. All of the above
6. Ribbons consist of and

7. The Menu bar by default is not shown, but you can show it if you want to:
a. True
b. False

8. The AutoCAD drawing file extension is

9. Positive angles in AutoCAD are created by moving in this direction:
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CHAPTER REVIEW ANSWERS

1. a
3.a
5.d
7.a
9. CCW (counterclockwise)






CHAPTER

PRECISE DRAFTING IN
AUTOCAD 2019

In This chapter

What are the drafting priorities?

How to draw lines, circles, and arcs using precise methods
How to draw polylines using precise methods

How to convert lines and arcs to polylines and vice versa
What are Object Snap and Object Track?

2.1 DRAFTING PRIORITIES

While you are drafting, there are two main concerns in your mind: the
accuracy of your drawing and how fast you can finish it. People crave to
finish their drawings fast, but without weakening the drawing’s accuracy.

Experts tend to put accuracy ahead of fast production.

Accuracy is important in the context of the “life cycle” of the drawing. If
your drawing is accurate, all the other people who will modify it in the future
will be able to do their mission without hassle. On the other hand, their lives
will be miserable if you finished your drawing fast, but none of the objects

are accurate.

In this chapter you will learn how to use the four most important drafting

commands, which are:

Line command, to draw line segments
Arc command, to draw circular arcs
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®m  Circle command, to draw circles
= Polyline command, to draw lines and arcs jointly

While we are discussing the four drafting commands, we will introduce
accuracy tools, which will help you speed up the drafting process.

2.2 DRAWING LINES USING LINE COMMAND

This command will enable you to draw straight lines; each line segment
presents a single object. To issue this command go to the Home tab, locate
the Draw panel, and then select the Line button:

> O

Line [Polyline Circle  Arc

o
171

-
-

Line

Creates straight line segments

[z LINE

Press F1 for more help

You will see the following AutoCAD prompts:

Specify first point:

Specify next point or [Undo]:
Specify next point or [Undo]:
Specify next point or [Close/Undo]:

Using the first prompt, specify the coordinates of your first point. Keep
specifying points, and when you are done, do one of the following:

= If you want to stop without closing the shape, simply press [Enter] ([Esc]
will do the job as well, but don’t make it a habit, as [Esc] generally means
abort)

= If you want to close the shape and finish the command, press C on the
keyboard or right-click and select the Close option

= Ifyou made any mistakes, you can undo the last point by typing U on the
keyboard or right-clicking and selecting the Undo option
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This is what the right-click menu looks like:

Enter
Cancel

Recent Input >

Close
Undo

Snap Overrides >

Pan
Zoom

SteeringWheels

E Q&

QuickCalc

2.3 WHAT IS DYNAMIC INPUT IN AUTOCAD?

Dynamic Input has multiple functions:

It will show prompts at the command window in the graphical area

It will show the lengths and angles of the lines before drafting, which will

specify them accurately

In order to turn on/off the Dynamic Input, click the following button
on the Status bar:

Dynamic Input - On
DYNMODE

i v [l b [ N - [£]ET) - (] X A
123
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2.3.1 Example for Showing Prompts

By default if you type any command using the command window,
AutoCAD will help you by showing all the commands starting with the same
letters, as in the following example:

<M (MOVE)

B} MA (MATCHPROP)
# MTEDIT

i MI (MIRROR)

Pz MS (MSPACE)

~ MEA (MEASUREGEOM)

& MO (PROPERTIES)

We typed the letter m, and accordingly AutoCAD gave us all the com-
mands starting with this letter. While Dynamic Input is on, this is applicable
to the crosshairs as well, as in the following:

B M (MOVE)
[E. MA (MATCHPROP)
B MTEDIT

Ak MI (MIRROR)

MS (MSPACE)

=4 MEA (MEASUREGEOM)

[E] MO (PROPERTIES) v

Let’s assume we started the command window, using either way. Once
you press [ Enter], the following prompt will appear:

g 2 7]
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Type in the x and y coordinates, using the [Tab] key to move between
the two fields:

2.3.2 Example for Specifying Lengths and Angles

Once you specify the starting point, AutoCAD will use Dynamic Input
to show the length and the angle of the line using rubber band mode:

J‘_

27.0743

Angles are measured CCW starting from the east, but only for 180°,

NOTE unlike the angle system in AutoCAD, which will be for the whole 360°.

Type the length of the line, then press [Tab] to input the angle (it will
give 1° increments); once you are done, press [ Enter] to specify the first line.
Continue doing the same for the other segments:

i S
7
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PRACTICE 2-1  DRAWING LINES USING DYNAMIC INPUT

1. Start AutoCAD 2019
2. Open file Practice 2-1.dwg

3. Using status bar, click off, Polar Tracking, Ortho, and Object Snap, and
make sure Dynamic Input is on

4. Draw the following shape, using 0,0 as your start point, bearing in mind
all sides = 4, and all angles are multiples of 45°:

00

5. Save the file and close it

2.4 EXACT ANGLES (ORTHO VS. POLAR TRACKING)

When using Dynamic Input angles are incremented by 1°, but still the
user can’t depend on it to specify angles precisely in AutoCAD.

The Ortho function will force the lines to be at right angles (orthogonal)
using the following angles: 0, 90, 180, and 270.

In order to turn on/off the Ortho, use the following button in the status
bar:

Restrict cursor orthogonally - Or
ORTHOMODE (F8)

-FERle - ) - (AT KX A
RS
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However, what if we want to use other angles such as 30, 45, 60, etc.?
Ortho will not help in this case; for this reason AutoCAD introduced an-
other function called Polar Tracking, which will show in the graphical area
rays starting from the current point heading toward angles like 30, 45, etc.
Since Ortho and Polar Tracking contradict each other, when you switch one
on, the other will be turned off automatically. In order to turn on/off Polar
Tracking, use the following button in the status bar:

Restrict cursor to specified angles - On
Polar Tracking (F10)

LG -2 LA

If you click the small triangle at the right of the button, you will see the
following menu:

v 90, 180, 270, 360...
45, 90, 135, 180...
30, 60, 90, 120...
23, 45, 68, 90...
18, 36, 54, 72...

15, 30, 45, 60...
10, 20, 30, 40...
5,10, 15, 20...

Tracking Settings...



32 °* AuToCAD® 2019 BEGINNING AND INTERMEDIATE

dialog box:

You can select the desired angle or select Tracking Settings to change
some of the default settings of Polar Tracking. You will see the following

A Drafting Settings

X
Snapand Grid Polar Tracking  Object Snap 3D Object Snap Dynamic Input Quick Properties Selection Cycling
[ Polar Tracking On (F10)

Polar Angle Settings

Object Snap Tracking Settings
Increment angle: (@ Track orthogonally only
(O Track using ol poar angie satings
Additional angles
15

45

Polar Angle measurement

®

O Relative to last segment

Options...

Cancel Help

2.4.1 Increment Angle

Increment Angle is the angle to be used along with its multiples. Select
one from the list or type your own.

2.4.2 Additional Angles

If you are using 30 as your increment angle, then 45 will not be among
the angles that Polar Tracking will allow you to use. Hence, you will need
to specify it as an additional angle. However, be aware you will not use its
multiples.
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2.4.3 Polar Angle Measurement

When you are using Polar Tracking, you have the ability to specify angles
as an absolute angle (based on 0° at the east) or use the last line segment to
be your 0 angle. Check the following illustration:

A

Measured using 0.0 angle Measured using the last segment

While you control the angle using either Ortho or Polar Tracking, you
can type in the distance desired and then press [Enter] to draw accu-
rate distances. This method is called Direct Distance Entry.

NOTE
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PRACTICE 2-2 EXACT ANGLES

1. Start AutoCAD 2019
2. Open Practice 2-2.dwg

3. Draw the following shape (without dimension) using line command, start-
ing from 0,0 as your starting point, bearing in mind you have to use Polar
Tracking. Set the proper Increment angle and Additional angles, using
the Direct Distance Entry method to input the exact distances:

o

45°

Q <

V : 15

Close l

0,0

4. Save and close the file

2.5 PRECISE DRAFTING USING OBJECT SNAP

Object Snap, or OSNAP, is the most important accuracy tool to be used
in AutoCAD for 2D and 3D as well. It is a way to specify points on objects
precisely using the AutoCAD database stored in the drawing file.

Some of the Object Snaps are:

Endpoint: To catch the Endpoint of a line, or arc

Midpoint: To catch the Midpoint of an a line, or arc

Intersection: To catch the Intersection of two objects (any two objects)
Perpendicular: To catch the Perpendicular point on an object
Nearest: To catch a point on an object Nearest to your click point
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We will discuss more object snaps when we discuss more drawing ob-
jects.
Here are graphical presentations of each one of these OSNAPs:

o
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2.5.1 Activating Running OSNAPs

To activate running OSNAPs in the drawing, click on the Object Snap
button in the status bar:

Snap cursor to 2D reference points - On
Object Snap - OSNAP (F3)

] b [~ Y '@'A‘ At &%~ + Do

If you click the small triangle at the right of the button, you will see the
following menu:

v ./ Endpoint
v Midpoint
v (©) Center
Node
<P Quadrant
v )X Intersection
v — Extension
£3 Insertion
_L_ Perpendicular
) Tangent
/%6 Nearest
x Apparent Intersection
/ Parallel
Object Snap Settings...

You can switch on the desired OSNAPs one by one. If you want to make
a more convenient change, select the Object Snap Settings option, and the

following dialog box will appear:

A\ Drafting Settings X

Snap and Grid Polar Tracking Object Snap 3D Object Snap Dynamic Input Quic| « | *

[ Object Snap On (F3) [ Object Snap Tracking On (F11)
Object Snap modes
O & Endpoint - [ Extension Select Al
A [ Midpoint ty [Jinsertion r CearAl |
© [Mcenter b [JPemendicuiar
© []Geometric Center T [ Tangent
% [ONode X [ONearest
< [Quadrant & [ Apparent intersection
X [Mintersection 2 [JParallel

) To track from an Osnap point. pause over the point while in a
Q command. Atracking vector appears when you move the cursor. To
stop tracking, pause over the point again.

Options... Cancel Help
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There are two buttons at the right: Select All and Clear All. We rec-
ommend using Clear All first and then selecting the desired OSNAPs. When
done, click OK.

2.5.2 OSNAP Override

While the Object Snap button is on, several osnaps are working, and
others are not! Assume you want to temporarily switch all of them off, use a
single osnap, and then after finishing set everything back to normal. This is
what we call OSNAP Override.

There are two ways to activate an override:

Using the keyboard, type the first three letters of the desired OSNAP
Using the keyboard, hold the [Shift] key, and then right-click. You will

see the following pop-up menu:

o Temporary track point
™  From
Mid Between 2 Points

Point Filters »
3D Osnap >

/" Endpoint
Midpoint
Intersection

{ Apparent Intersect

- Extension

Center
{>» Quadrant

Tangent

. Perpendicular
// Parallel
Node
53 Insert
/6 Nearest
\ﬂ’f, None

M. Osnap Settings...
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PRACTICE 2-3 OBJECT SNAP (OSNAP)

1. Start AutoCAD 2019
2. Open Practice 2-3.dwg

3. Check the Object Snap at the status bar and make sure that Endpoint,
Midpoint, Intersection, and Perpendicular are the only OSNAPs switched
on

4. Using Object Snap and Line command, draw lines in the drawing to cre-
ate the following:

5. Save and close the file

2.6 DRAWING CIRCLES USING CIRCLE COMMAND

This command will draw a circle using different methods based on the
available data. If you know the coordinates of the center, there are two pos-
sible methods. If the user knows the coordinates of points at the diameter
of the circle, there are another two methods. Finally, if there are drawn
objects like lines, arcs, or other circles which can be used as tangents for the
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to-be-created circles, there are two more methods. The following are the six
methods to draw a circle in AutoCAD:

O &

Input Center and Radius Input Center and Diameter
Input two points (diameter) Input any three points
Tangent, Tangent, Radius Tangent, Tangent, Tangent

To issue this command, go to the Home tab, locate the Draw panel,
then select the arrow near the Circle button to see all the available methods:

= s

Line Polyline| Circle | Arc

@ Center, Radius
@ Center, Diameter
<> 2-Point

<> 3-Point

@ Tan, Tan, Radius
O Tan, Tan, Tan
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2.7 DRAWING CIRCULAR ARCS USING ARC COMMAND

This command will draw an arc part of a circle. To make our lives easier,
AutoCAD uses eight pieces of information related to a circular arc. These
are:

The starting point of the arc

Any point as a second point on the parameter of the arc

The ending point of the arc

The Direction of the arc, which is the tangent that passes through the
Start point. User should input the angle of the tangent

= The distance between the starting point and the ending point which is
called Length of Chord

The Center point of the arc

The Radius

The angle between Start-Center-End which is called Included Angle

Check the following illustration:

Second

Direction

& Start

Center
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If you provide three of these eight pieces of information, AutoCAD will
be able to draw an arc, but not with any three. The combination of the infor-
mation needed can be found in the Home tab, using the Draw panel, while
clicking the arrow near the Are button to see all the available methods:

S -
7 -

-/-
1/ 3-Point
/ Start, Center, End
C Start, Center, Angle
f Start, Center, Length
/{. Start, End, Angle
[/ Start, End, Direction

/ Start, End, Radius

/ Center, Start, End
//: Center, Start, Angle
f Center, Start, Length

C Continue

Line Polyline Circle | Arc

Draw v

As you can see, the Start point is always required information. Normally
the user should think counterclockwise when specifying points, but if on the
other hand you want to work clockwise, simply hold the [Ctr]] key and it will
change.

2.8 OBJECT SNAPS RELATED TO CIRCLES AND ARCS

Some of the Object Snaps related to circles and arcs are:

Center: To catch the Center of an arc or circle
Quadrant: To catch the Quadrant of an arc or circle
Tangent: To catch the Tangent of an arc or circle
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Here are graphical representations of each one of these OSNAPs:

2.9 USING OBJECT SNAP TRACKING WITH OSNAP

Sometimes OSNAP alone is not enough to specify desired points, especially
if we need complex points. To solve this problem in the past we used to draw
dummy objects to help us specify complex points, like in the case when you want
to specify the center of the circle at the center of a rectangle. We used to draw a
line from the midpoints of the two vertical lines, and the same for the horizontal
lines. But since the introduction of Object Snap Tracking, or OTRACK, in Au-
toCAD 2000, the drawing of dummy objects diminished. OTRACK depends on
active OSNAP modes, which means if you want to use the midpoint, OTRACK
requires that you switch the midpoint on first. To activate OTRACK go to the
status bar and click the Object Snap Tracking button on:

Show snapping reference lines -
Object Snap Tracking - AUTOSNAP (F11)

S\ O XA ® -+

The procedure is very simple:

= Using OSNAP go to the desired point and stand still for a couple of
seconds (don't click), then move to the right or left (also up and down
depending on the next point), and you will see an infinite line extending
in both directions (this line will be horizontal or vertical depending on
your movement).

= If you want to use a single point to specify your desired point, move to
the needed direction, type in the desired distance, and press [Enter].

= If you need two points, go the next point, and stay for a couple of sec-
onds, then make the movement toward the desired direction. Another
infinite line will appear. Go to the intersection point of the two infinite
lines, and that will be your point.
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Single point Otrack

Polar command will have a major contribution here as well. Let’s go

back to the same dialog box:

Object Snap Tracking Settings
(® Track orthogonally only

() Track using all polar angle settings

Under Object Snap Tracking Settings, there are two choices:

Track orthogonally only (default option)

Track using all polar tracking settings

This means you can use the current Polar angles (increment and addi-
tional angles) to specify points using OTRACK.

To deactivate an OTRACK point, stay at the same point again for a
NOTE couple of seconds, and it will be deactivated
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PRACTICE 2-4A DRAWING USING OSNAP AND OTRACK

1. Start AutoCAD 2019
2. Open Practice 2-4a.dwg

3. Using the proper OSNAP and OTRACK settings, create the four arcs as
shown below:

4 I

h 4

4. Create the two circles as shown below (Radius = 1)
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5. Using OSNAP and OTRACK (using two points), draw the circle at the
center of the shape (Radius = 3.0)

O 2)

N 4

6. Using OSNAP and OTRACK (one point) draw the two circles at the right
and left (distance center-to-center = 5.0, and Radius = 0.5)

O 2)
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7. Change the increment angle in the Polar Tracking dialog box to 45. Make
sure that Track using all polar angle settings is on, draw a circle
(Radius = 0.5), its center specified using OSNAP, OTRACK, and polar
tracking as shown below:

8. Do the same procedure to draw a circle at the top, to end up with the final
shape as follows:

(O o O)

N

9. Save and close the file
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PRACTICE 2-4B  DRAWING USING OSNAP AND OTRACK

1. Start AutoCAD 2019
2. Open Practice 2-4b.dwg

3. Using the proper OSNAP and OTRACK settings, add lines and circles to
make the shape look like the following:

R2
R1

.-

2| |

+

4. Save and close the file

2.10 DRAWING LINES AND ARCS USING
POLYLINE COMMAND

Polyline command will do all or any of the following:

Draw both line segments and arc segments
Draw a single object in the same command rather than drawing seg-
ments of lines and arcs, like in Line and Arc commands

= Draw lines and arcs with starting and ending widths
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To use the command, go to the Home tab, locate the Draw panel, then
select the Polyline button:

4 GFa

Line [Polyline| Circle  Arc

-

-

o
7

Polyline
Creates a 2D polyline

[z PLINE

Press F1 for more help

The following prompt will appear:

Specify start point:
Current line-width is 1.0000
Specify next point or [Arc/Halfwidth/Length/Undo/ Width]:

AutoCAD will ask you to specify the first point, and when you do,
AutoCAD will report to you the current line-width; if you like it, continue
specifying points using the same method we learned in the Line command.
If not, change the width as a first step by typing the letter W, or right-clicking
and selecting the Width option, which will bring up the following prompt:

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

Specify the starting width, press [Enter], and then specify the ending
width. The next time you use the same file, AutoCAD will report these values
for you when you issue the Polyline command. The process for Halfwidth
is the same, but instead of specifying the full width, you specify haltwidth.

The Undo and Close options are identical to the ones at the Line
command.

Length will specify the length of the line using the angle of the last
segment.

Arc will draw an arc attached to the line segment; you will see the
following prompt:

Specify endpoint of arc or [Angle/CEnter/CLose/
Direction/ Halfwidth/Line/Radius/Second pt/Undo/Width]:
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The arc will be attached to the last segment of the line, or will be the
first object in a Polyline command; using either method, the first point of the
arc is already known, so we need two more pieces. AutoCAD will make an
assumption (which you have the right to reject): AutoCAD will assume that
the angle of the last line segment will be considered the direction (tangent)
of the arc. If you accept this assumption, you should specify the endpoint. If
not, choose from the following to specify the second piece of information:

The Angle of the arc

The Center point of the arc

Another Direction to the arc

The Radius of the arc

The Second point which can be any point on the parameter of the arc

Based on the information selected as the second point, AutoCAD will
ask you to supply the third piece of information, but by all means it will not
be out of the eight we discussed before.

Normally the user should think counterclockwise when specifying
NOTE  points; on the other hand, if you want to work clockwise, simply hold
the [Ctrl] key and it will change.

2.11 CONVERTING POLYLINES TO LINES AND ARCS,
AND VICE-VERSA

This is an essential technique which will convert any polyline to lines and
arcs, and convert lines and arcs to polylines.

2.11.1 Converting Polylines to Lines and Arcs

The Explode command, will explode a polyline to lines and arcs. To
issue this command, go to the Home tab, locate the Modify panel, then
select the Explode button:

:‘E{ < Move () Rotate " Trim ~

: < B
OW Copy A\ Mirror | “ Fillet ~ U

[L\ stretch ] Scale 85 Armay ~
Explode

Breaks a compound object into its component objects

Modify v

[z EXPLODE

Press F1 for more help
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AutoCAD will show the following prompt:
Select objects:

Select the desired polylines and press [Enter] when done. Check the
new shape; you will discover it has been changed to lines and arcs.

2.11.2 Joining Lines and Arcs to Form a Polyline

What we will discuss here is an option called Join, within a command
called Edit Polyline. To issue this command, go to the Home tab, locate
the Modify panel, then select the Edit Polyline button:

4> Move  (C, Rotate 3 Tim ~
9% Copy A\ Mirror { Fillet ~
[1\ Stretch ] Scale 88 Array ~

LS I | PR 2=
[0 =L o

Edit Polyline
Edits polylines and 3D polygon meshes

oy

n

0= U3

= PEDIT

Press F1 for more help

You will see the following prompts:

Select polyline or [Multiple]:

Object selected is not a polyline

Do you want to turn it into one? <Y>

Enter an option [Close/Join/Width/Edit vertex/Fit/
Spline/Decurve/Ltype gen/Reverse/Undo]: J

Start first by selecting one of the lines or arcs you want to convert. Au-
toCAD will respond by telling you that the selected object is not a polyline,
giving you the option to convert this specific line or arc to a polyline. If
you accept this, options will appear, and one of these options is Join. Select
the Join option, then select the rest of the lines and arcs. At the end press
[Enter] twice. Check the objects after finishing; you will find that they were
converted to polylines.
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PRACTICE 2-5 DRAWING POLYLINES AND CONVERTING

1. Start AutoCAD 2019
2. Open Practice 2-5.dwg
3. Draw the following polyline using a start point of 18,5, and width = 0.1

1

35

18,5 10

4. Then explode the polyline. The width will disappear
5. Check the objects after exploding; they are now lines and arcs

6. Save and close

2.12 USING SNAP AND GRID TO SPECIFY POINTS
ACCURATELY

Snap and Grid will be the third method to help us specify points accu-
rately in the XY plane.

By default, the mouse is not accurate, so we can’t depend on it to spec-
ify points. We need to control its movement, which is the sole function of
Snap. Snap can control the mouse to jump in the X and Y plane with exact
distances.

The grid by itself is not an accurate tool, but it will complement the Snap
function. It will show horizontal and vertical lines replicating the drawing
sheets. In order to turn Snap on/off, use the following button in the status bar:

Snap mode - Off
SNAPMODE (F9)

- # [l b [ Y -2
Wy
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In order to turn the Grid on/off, use the following button in the status
bar:

Display drawing grid - Off
GRIDMODE (F7)

LH v el @] N 72
i3

Most likely, switching both on will not help; you will need to modity the
settings to set your own requirements. Using the small triangle at the right
of the Snap button, you will see the following;

Polar Snap
v Grid Snap

Snap Settings...

Select the Snap Settings option; the Drafting Settings dialog box will
pop up:

A Drafting Settings b

Snap and Grid  Polar Tracking Object Snap 3D Object Snap Dynamic Input Quick Properties  Selection Cycling

[Jsnap On (F9) [Grid On F7)
Snap spacing Grid style
; Display dotted grid in:
Snap X spacing: 1
P90 [[]2D model space
Snap Y spacing: [ Block editor
Sheet/layout
[ Equal X and Y spacing [ Sheetayo
Grid spacing
Polar spacing Grid X spacing:
Polar distance Grid Y spacing:
Major l 3 5 =
Snaptype lajor line every
(@ Gnd snap Grid behavior

[ Adaptive grid

Rect l
@ i [ Allow subdivision below grid spacing

O Isometric snap
[] Display grid beyond Limits

(O PolarSnap [ Follow Dynamic UCS

Options... Cancel Help

Input the Snap X Spacing and Snap Y Spacing (by default they are
equal). Switch off the checkbox to make them unequal. Do the same for the
Grid Spacing in X and Y. If you want the Grid to follow Snap, set the Grid
spacing to zeros. In the Grid there are major and minor lines; set the major
line frequency.
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Set if you want to see the Grid in dots (as it was before

AutoCAD 2011)

and where (2D Model space, Block editor, or Sheet layout).

Grid behavior is for 3D only.
Specify the type of Snap: Grid Snap or Polar Snap.

The user can use function keys to turn on/off both Snap and Grid:

= F9 = Snap on/off
s F7 = Grid on/off

2.13 USING POLAR SNAP

While using the Snap command, the mouse will use the increment dis-
tance to specify the exact distance only in horizontal and vertical directions.
While going diagonally, Snap will not help you. To solve this problem Au-
toCAD provided the concept of Polar Snap, which will specify exact incre-
ments using all the angles specified in the Polar Tracking dialog box. To
activate the Polar Snap, AutoCAD will switch off the normal Snap (which is

called Grid Snap). To do that go to the Snap button, click t

he triangle at the

right of the button, and select the Snap Settings option, which will bring up

the following dialog box:

A Drafting Settings

Snap and Grd  Polar Tracking Object Snap 3D Object Snap Dynamic Input Quick Properties Selection Cycling

[ Snap On (F9) [ Grid On (F7)
Snap spacing Grid style
1 Display dotted grid in:
[J 2D model space

1 [ Block edtor
Sheet/layout

Equal Xand Y spacing [ Sheet/tayo

Grid spacing
Polar spacing Grid X spacing:
Polar distance: Grid Y spacing:

Major line every: 5 =
Snap type g 2h :

O Grid snap Grid behavior
Adaptive grid

Rectangulg//snap
I = [[] Allow subdivision below grid spacing
IsometricAnap

[ Display grid beyond Limits
@ Polarsnap [ Follow Dynamic UCS

ok || Canca | [t

X

Select the Polar Snap button, then specify the the Polar distance as

shown in the above illustration.
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PRACTICE 2-6 SNAP AND GRID

Start AutoCAD 2019
Open Practice 2-6.dwg

1.

2.

3. Change Polar Tracking to use angle = 45

4. Change the Snap to Polar Snap and set the distance to 0.5
S.

Draw the following shape, bearing in mind to start from point 22,5, make
all segment lengths 6.5, and use an angle of 45:

6. Save and close the file
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PRACTICE 2-7 SMALL PROJECT

1. Start AutoCAD 2019
2. Start a new drawing using acad.dwt

3. Using all the commands and techniques you learned in Chapter 2, draw the
following drawing (without dimensions) starting from any point you wish:

RNV i e p

L, 135
....... 4 S
This is Polyline
R1 Rt /

1
Rzﬁk %Rz
R1 [ 6 4—s R1

4. Save and close the file
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NOTES
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CHAPTER REVIEW

1.

. Perpendicular, Tangent, and Endpoint are some

. To convert to lines and arcs from a polyline, use

Polyline command is different from Line command in the following

way(s):
a. It will produce lines and arcs

b. All segments drawn using the same command are considered a single
object

c. You can specify a starting and ending width

d. All of the above

available in AutoCAD

. OTRACK can work by itself:

a. True

b. False

. One of the following is not part of the eight pieces of information Auto-

CAD needs to draw an arc:
a. End point of the arc
b. Midpoint of the arc
c. Center point of the arc

d. Angle

command

. If you want the Grid to follow the Snap setting, set it up to be in

both X and Y

. Using the Polar Tracking dialog box, the user can only track orthogonal

angles:
a. True

b. False

is always required to draw an arc
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9. To convert lines and arcs to polylines use:
a. Polyline Edit, Convert option
b. Polyline Edit, Union option
c. Polyline Edit, Join option
d. None of the above

CHAPTER REVIEW ANSWERS

1.d
3.b
5. Explode
7.b
9.c
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MODIFYING
COMMANDS PART |

In This Chapter

Different methods to select objects, and selection cycling
How to erase objects

How to move and copy objects

How to rotate and scale objects

How to mirror and stretch

How to lengthen and join objects

How to use grips for editing

3.1 HOW TO SELECT OBJECTS IN AUTOCAD

In order to use any of the Modifying commands discussed in this chap-
ter, you have to select “desired objects™ as the first step. Once you issue any

of the modifying commands, the following prompt will appear:

Select objects:

The cursor will change to the Pick Box. At this prompt, you can work
without typing anything at the keyboard, or can type few letters to activate

a certain mode.
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Without typing any letter, you can do the following things:

Select objects by clicking them using the pick box one by one

= Without selecting any object, click and move to the right to start Window
mode, which will select all objects contained fully inside the Window

= Without selecting any object, click and move to the left to start Crossing
mode, which will select all objects contained fully inside the Crossing, or
touched (crossed) by it

Check the following two examples:
Window Example:

=

At the cursor you will see a small rectangle with blue circle inside it. All
objects will be selected except the big circle and the bottom diagonal lines,
but why? Because they are not fully contained inside the window.

Crossing Example:
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At the cursor you will see a small rectangle crossing the green circle. All
objects will be selected except the two diagonal lines at the left along with the
arc and circle, but why? Because they were neither contained nor crossed.

Another way to use the Select objects prompt is to type a few letters to
activate a certain mode; these letters are:

3.1.1 Window Mode (W)

At the command prompt, typing W will switch the selecting mode to the
Window, which will be available whether you go to the right or to the left.

3.1.2 Crossing Mode (C)

At the command prompt, typing C will switch the selecting mode to the
Crossing, which will be available whether you go to the right or to the left.

3.1.3 Window Polygon Mode (WP)

WP mode will specify a non-rectangular window when you specify points
in any fashion you like. By typing WP and pressing [Enter], the following
prompts will appear:

First polygon point:
Specify endpoint of line or [Undo]:
Specify endpoint of line or [Undo]:

Press [Enter] to end WP mode. WP is just like W; it needs to contain the
object fully in order to select it.
Check the following example:

——

N

Only four circles will be selected, which are fully contained inside the WP.
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3.1.4 Crossing Polygon Mode (CP)

Since there is W and WP, certainly there is C and CP. Crossing Polygon

is just like WP, and will specify a non-rectangular shape to contain and cross
objects. Check the following illustration:

Three circles will be selected because they are fully contained inside the
CP, and three more will be selected because they are crossed by the CP.

3.1.5 Lasso Selection

The user can combine the WP and CP modes without typing any letter.
While the pick box is displayed, click and hold; if you go to the right, you

have WP, if you go to the left, you have CP, but with an irregular shape just
like the example below:
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3.1.6 Fence Mode (F)

Fence mode will select multiple objects by crossing (touching) them.
Lines in Fence mode can cross each other, contrary to WP and CP. Check
the following example:

All the circles are selected because they are touched by the fence. The
vertical line at the right will be selected as well. You can see that the fence
lines are crossed which is 100% acceptable in AutoCAD.

3.1.7 Last (L), Previous (P), and All Modes
Furthermore, you can select objects using the following modes:

Last (L): To select the last object drawn
Previous (P): To select the last selected objects
= All: To select all objects in the drawing

To deselect objects, hold the [Shift] key on the keyboard and click
NOTE 1 these objects. While you are in this mode, you can use window and

crossing.
Start a selection window in one part of your drawing, and then pan

NOTE 2 and zoom to another part while keeping selection of the off-screen
objects.
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3.1.8 Other Methods to Select Objects

There are two ways to use Modifying commands, either to issue the
command and then select objects, or to select objects and then issue the
command. This technique is called the Noun/Verb technique. Without
issuing any command, you can:

Select a single object by clicking it

Click an empty space and go to the right to get to Window mode
Click an empty space and go to the left to get to Crossing mode
Click an empty space, then type W to get to Window polygon mode
Click an empty space, then type C to get to Crossing polygon mode
Click an empty space, then type F to get Fence mode

When you select objects, you can go to the Home tab, locate the Mod-
ify panel, and issue the desired command, or you can right-click to get a
shortcut menu that contains five modifying commands: Erase, Move, Copy
Selection, Scale, and Rotate, as shown below:

Isolate >

Erase

Move

Copy Selection

Scale

Rotate

Draw Order >

QG E]aS 4 r
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By default, Noun/Verb is working, but if you want to know how to con-
trol it, do the following steps:

= Go to the Application Menu and select the Options button
m  Choose the Selection tab

®  Under Selection modes, make sure that Noun/Verb selection is on

Selection modes
Noun/verb selection

[[J Use Shift to add to selection
Object grouping
[ Associative Hatch
Implied windowing
] Allow press and drag on object
Allow press and drag for Lasso
Window selection method
Both - Automatic detection N
m Object limit for Properties palette
Selection effect color.
[ Defauit v

Use this part as well to do the following:

= Turn on Allow press and drag on object to allow you to create a win-
dow or crossing even if the cursor is not over a clean spot for picking

#  Under Window selection method, make sure that Both-Automatic
detection is selected so if you click then release the mouse, or if you
click and drag, either method will be accepted

3.2 SELECTION CYCLING

While we are drafting using AutoCAD, we may unintentionally draft ob-
jects over each other, or we may click on an object using a point that is sharable
by other objects. This issue used to be a problem in the past, but not anymore.
AutoCAD provides us with Selection Cycling, which will notify us if our click
touched more than one object, and will give us the ability to pick the desired
one. To activate Selection Cycling (by default it is active), using Status bar
click Selection Cycling button as shown below (if this button is not displayed,
simply go to the last button at the right of the Status bar; the one with the three
horizontal dashes, click it to see all buttons, then select Selection Cycling):

Selection Cycling - Off
SELECTIONCYCLING

Ak VM A
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After activating, and when you click on one object, you may see the
following:

& Selection

[m cicee
W Hatch

None

The small window will tell you there are two possible objects at the click
position, Circle and Hatch, and that Circle is now selected. Using this win-
dow, if you move the mouse to Hatch, you will get the following picture:

rAj Selection

W Cicle
W Hatch N |

None

3.3 ERASE COMMAND

The Erase command will delete any object you select. To issue the
command go to the Home tab, locate the Modify panel, and then select the
Erase button:

4 Move () Rotate "\ Trim ~

%} Copy A\ Mirror  { Fillet ~

[1\ stretch 5] Scale 88 Array ~
Modify ~

Erase

Removes objects from a drawing

T ERASE

Press F1 for more help
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You will see the following prompt in the command window:

Select Objects:

If you use the one-by-one method, you will see that the cursor changes
to the following shape:

O

Select the desired objects. The Select Objects prompt is repetitive, so
you always need to end it by pressing [Enter] or right-clicking.
You can erase using other methods:

= Click on the desired object(s), and then press [Del] key at the keyboard
= Click on the desired object(s), right-click, and select Erase from the
shortcut menu:

Isoiate 2

! Move

9} Copy Selection

Drj Scale
C, Rotate
Draw Order >

Grann >
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PRACTICE 3-1 SELECTING OBJECTS AND ERASE
COMMAND

1. Start AutoCAD 2019
2. Open Practice 3-1.dwg

3. Using Erase command, and the different types of selection methods we
learned in the previous part, practice selecting the circles. Make sure to
try all methods so you get acquainted to them

4. Save and close the file

3.4 MOVE COMMAND

This command will move objects from one place to another in the draw-
ing. To issue this command, go to the Home tab, locate the Modify panel,
and then select the Move button:

Move

Moves objects a specified distance in a specified direction

[z MOVE

Press F1 for more help

The following prompts will be shown to you:

Select objects:
Specify base point or [Displacement] <Displacement>:
Specify second point or <use first point as displacement>:

The first step is to select objects, and then the user should select the
Base Point. The base point is the point that will represent the objects; it will
move a distance and angle, and the objects will follow. The main objective of
the Base point is accuracy.
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After you select the Base point the cursor shape will change to the fol-
lowing:

-
lﬁ
T

— 1

12 Ll
N

IT@

The last prompt will ask you to specify the second point or the destina-
tion of your movement.

3.4.1 Nudge Functionality

This function is very simple and will enable you to make an orthogonal
move for selected objects. All you have to do is to select objects, hold the
[Ctrl] key at the keyboard, and then use the four arrows at the keyboard; you
will see objects move toward the desired direction.
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PRACTICE 3-2 MOVING OBJECTS

1. Start AutoCAD 2019

2. Open Practice 3-2.dwg

3. Using the Move command, move the three circles and the rectangle to
the right places so you will get the following result (you will be needing
OSNAP and OTRACK to move the rectangle accurately)

O

O | O

4. Save and close the file

3.5 COPY COMMAND

This command will copy objects. To issue this command, go to the
Home tab, locate the Modify panel, then select the Copy button:

QRotate ﬂ; Trim ~

N\ Mirror (" Fillet ~ &)

'f' Move

(L) 8
Copy

Copies objects a specified distance in a specified direction
[z COPY

Press F1 for more help
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You will see the following prompts:

Select objects:

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mode] <Displacement>:
Specify second point or [Array] <use first point as dis-
placement>:

Specify second point or [Array/Exit/Undo] <Exit>:

Specify second point or [Array/Exit/Undo] <Exit>:

After you select the desired objects, AutoCAD will report to you the
current mode, which in our case is Multiple. This mode means the user will
be able to create several copies in the same command. The other mode is
Single copy. The first prompt will ask to specify the base point. AutoCAD
then will ask you to specify the second point to complete a single copy pro-
cess, then repeats the prompt to create another one, and so on. There are
three options to use:

= Undo, to undo the last copy

= FExit, to end the command

= Array, to create an array of the same object using distance and angle.
Select the array option you will see the following prompts:

Enter number of items to array:
Specify second point or [Fit]:

nput the number of items in the array (including the original object);
then specify the distance between the objects. The user can use the Fit
option to specify the total distance, and AutoCAD will equally divide the
distance over the number of objects.

After you select the Base point, the cursor shape will change to the
following:
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PRACTICE 3-3 COPYING OBJECTS

1. Start AutoCAD 2019
2. Open Practice 3-3.dwg

3. Copy the door using multiple copying, and copy the toilet using the Array
option (use the Midpoint OSNAP for the toilet), to achieve the following:

4. Save and close the file

3.6 ROTATE COMMAND

This command will rotate objects around the base point, using the rota-
tion angle or reference. To issue the command go to the Home tab, locate
the Modify panel, and select the Rotate button:

i A= M

Copy
‘ — .| Rotate
| D_. Stretch S
|

o

| Rotates objects around a base point

[z ROTATE

Press F1 for more help
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You will see the following prompts:

Current positive angle in UCS:
ANGDIR=counterclockwise ANGBASE=0

Select objects:

Select objects:

Specify base point:

Specify rotation angle or [Copy/Reference] <0>:

The first message is to tell you about the current angle direction and
Angle Base value. The base point here is the rotation point; all the selected
objects will rotate around it.

Use the Copy option to make a copy of the selected objects, and then
rotate them.

After you select the Base point, the cursor shape will change to the
following:

3.6.1 Reference Option

This option is very helpful if you don’t know the rotation angle; instead,
you can specify two points to indicate the current angle, and two points to
input the new angle. You will see the following prompts:

Specify the reference angle <0>:
Specify second point:
Specify the new angle or [Points] <0>:
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You can input the angle by typing. If you want to input angles using two
points, the first point you will pick will be for both angles, the current and
the new. Check the following illustration:

Point 2
Sl
|
|
|
|
% | 7 Point3
[ //
| /
| /\
| /
| Y New Angle
| 7
Point 1

PRACTICE 3-4 ROTATING OBJECTS

1. Start AutoCAD 2019

2. Open Practice 3-4.dwg

3. Rotate the lower window using Angle

4. Rotate the upper window using Reference

5. Rotate the chair with Copy mode to get the following result:

P

6. Save and close the file
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3.7 SCALE COMMAND

This command will create bigger or smaller objects using the scale factor
or the reference. To issue this command, go to the Home tab, locate the
Modify panel, then select the Scale button:

4 Move () Rotate § Trim -~ 7
% Copy A\ Mirror [ Fillet ~ )

[I\ stretch |5] Scale| 88 Amay - &
Mdaie.

Scale

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

[ SCALE

Press F1 for more help

You will see the following prompts:

Select objects:
Specify base point:
Specify scale factor or [Copy/Reference] <1.0000>:

The base point here is the scaling point; all the selected objects will be
bigger or smaller relative to it. Use the Copy option to make a copy of the
selected objects, and then scale them

After you select the Base point, the cursor shape will change to the
following:
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3.7.1 Reference Option

This option is very handy if you don’t know the scaling factor as a num-
ber. Instead you can specify two points to indicate the current length, and
two points to input the new length. You will see the following prompts:

Specify reference length <0’-1">:
Specify second point:
Specify new length or [Points] <0’'-1">:

You can input length by typing. If you want to input lengths using two

points, the first point you will pick will be for both lengths, the current and
the new. Check the following illustration:

Point 2

Current Length

Point 1 Point 3

\— New Length

PRACTICE 3-5 SCALING OBJECTS

1. Start AutoCAD 2019

2. Open Practice 3-5.dwg

3. Scale the toilet by scale factor = 0.9 using the midpoint of the wall
4. Scale the sink by scale factor = 1.2 using the quadrant of the sink

5. Scale the door using the Reference option to fit in the door opening
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6. You will get the following picture:

7. Save and close the file

3.8 MIRROR COMMAND

This command will create a mirror image of the selected objects using a

mirror line. To issue this command, go to the Home tab, locate the Modify
panel, then select the Mirror button:

4 Move () Rotate § Trim - 7
% Copy | A\ Mjrror| {7 Fillet ~ )
[I\ stretch 5] S a2 =
Mirror

Creates a mirrored copy of selected objects

= MIRROR

Press F1 for more help

You will see the following prompt:

Select objects:

Specify first point of mirror line:
Specify second point of mirror line:
Erase source objects? [Yes/No] <N>:
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After selecting objects, specify the mirror line by specifying two points
(you don’t need to draw a line to be able to specify these two points). The last
prompt will ask you to keep or delete the original objects.

Text can be part of the selection set to be mirrored. You can tell Auto-
CAD what to do with it (copying or mirroring) by using the system variable
MIRRTEXT. To issue this command, type it in the command window, and
you will see the following:

Enter new value for MIRRTEXT <0>:

You can input either 1 (which means mirror the text just like the other
objects) or 0 (which means copy the text).
See the following example:

Door Type 01 Door Type 01

-

Mirrtext =0

PRACTICE 3-6 MIRRORING OBJECTS

1. Start AutoCAD 2019
2. Open Practice 3-6.dwg

3. Mirror the entrance door to open inside rather than outside, keeping the
text without mirroring

4. Mirror the furniture of the room at the right with the two windows in the
room at the left
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5. You should get the following result:

213

e

10Dl
—

'
]
OO0

6. Save and close

3.9 STRETCH COMMAND

This command will change the length of selected objects by stretching
using distance and angle. To issue this command, go to the Home tab, locate
the Modify panel, and select the Stretch button:

4 Move () Rotate 3 Trim + 7

% Copy A\ Miror " Fillet ~ )

[1\ Stretch| 5] Scale 88 Amay + &
Maodific s

Stretch

Stretches objects crossed by a selection window or polygon

[ STRETCH
Press F1 for more help
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You will see the following prompts:

Select objects to stretch by crossing-window or
crossing-polygon. ..

Select objects:

Specify base point or [Displacement] <Displacement>:
Specify second point or <use first point as displacement>:

Stretch command is different compared to other modifying commands
because it asks you to select the objects desired using C or CP modes. Why?
Because Stretch will utilize both features of C and CP, which are containing
and crossing. All objects contained fully inside the C or CP will be moving,
whereas objects crossed will be stretching either by increasing or decreasing
the length. You should then specify the base point (the same principle of the
Move and Copy commands), and finally specify the second point. See the
following example:

©

(o} e]
O &)
(o} o]
O o]
Select objects by Specify Base point Specify distance and angle

using C, or CP
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PRACTICE 3-7 STRETCHING OBJECTS

1. Start AutoCAD 2019
2. Open Practice 3-7.dwg

3. The vertical distance of the three rooms is not correct; it should be 1’-0”
more. Use the Stretch command to do that, keeping the vertical distance
of the entrance as is

4. The door of the room at the right is positioned incorrectly; stretch it to
the right for 2’-5”

5. You should have the following picture:

6. Save and close the file
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PRACTICE 3-8 STRETCHING OBJECTS

1. Start AutoCAD 2019
2. Open Practice 3-8.dwg

3. Stretch the upper part to look like the lower part by using a distance =
1.00 and crossing polygon

4. You should have the following picture:

O O

DAGEDRE
DAGEDAC

O O

5. Save and close the file
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3.10 LENGTHENING OBJECTS

With this command, you can add length or subtract length from objects
using different methods. To issue this command, go to the Home tab, locate
the Modify panel, and select the Lengthen button:

4> Move () Rotate % Trim ~
%% Copy A\ Mirror {7 Fillet ~
D..; Stretch a Scale 55 Array ~

a

M

3 2 > IR 7 oo
LS A RN 2R
10 | § 1 =

0= (2

Lengthen
Changes the length of objects and the included angle of arcs

[z LENGTHEN

Press F1 for more help

The user will see the following prompt:
Select an object or [DElta/Percent/Total/DYnamic]:

If you click an object, it will report the current length using the current
length units. There are multiple methods to lengthen (or shorten) objects in
AutoCAD.

The first method is called Delta, which will allow the user to add to or
remove from the current length. Positive value means adding, and negative
value means subtracting.

This is what you will see if you choose the Delta option:

Enter delta length or [Angle] <0.0000>:

The second method is Percentage, by which the user will be able to
add to or remove from the length by specifying a percentage of the current
length. To add length, input a value greater than 100; to remove length, in-
put a value less than 100.

This is what you will see if you choose the Percentage option:

Enter percentage length <100.0000>:

The third method is Total, by which the user will be able to input a new
total length of the object. If the new value is greater than the current value,
length will be added to the object, otherwise, length will be removed.
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This is what you will see if you choose the Total option:
Specify total length or [Angle] <1.0000)>:

The fourth method is Dynamic, which will increase/decrease the length
dynamically using the mouse. You will see the following prompt:

Specify new end point:

You lengthen/shorten a single object using a single method per

NOTE command.

3.11 JOINING OBJECTS

This command is a great command, as it will help you join lines to lines,
arcs to arcs, and polylines to polylines. The Join command will help us do all
of the above in simple and easy way.

To issue this command, go to the Home tab, locate the Modify panel,
and select the Join button:

4 Move C Rotate %,_ Trim ~
9} Copy A\ Mirror (" Fillet ~
[L\ Stretch ] Scale 85 Array ~

m

n

e o d88
2o a2 L -
ndify
Join
Joins similar objects to form a single, unbroken object
= JOIN
Press F1 for more help

AutoCAD will show the following prompts:

Select source object or multiple objects to join at once:
Select lines to join to source:

Select lines to join to source:

1 line joined to source
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The above prompts are for joining lines, and they may differ for arcs and
polylines. There are some conditions for the joining to succeed:

= You can join lines, arcs, and polylines to form a single polyline, but the
ends of the objects should be connected to each other

= Ifthe lines, arcs, and polylines are not connected, each connected group
will be considered as a single polyline

= If you want to join lines to form a line, they should be always collinear

= If you want to join arcs to form a single arc, they should have the same
center point

= While joining arcs, there a special prompt asking if you are interested in
creating a circle (this is the only command that will create a circle from
an arc)

PRACTICE 3-9 LENGTHENING AND JOINING OBJECTS

1. Start AutoCAD 2019
2. Open Practice 3-9.dwg

3. Using the Lengthen command, make the total length of the line at the
upper left = 1.75”

4. Using the Lengthen command, make the arc length at the right side of the
shape 200% of the current length

5. Using the Join command, join the arc at the top and the line at its right

6. Using the Join command, convert the two arcs at the top and at the bot-
tom to be a full circle

7. Using the Join command, join all objects except the four circles to form a
single polyline
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8. You should get the following shape:

Step#5

Step#3

Step#6 Step#4

Step#7

9. Save and close the file

3.12 USING GRIPS TO EDIT OBJECTS

Grips are blue squares and rectangles appearing at certain places on
each object. They will enable you to modify these objects using five mod-
ifying commands, with the selected grip as a base point. It is a clever tool
for performing modifying tasks faster without compromising the accuracy of
the conventional modifying commands discussed above. Depending on the
type of object, grips will appear at different places, such as in the following

illustration:

s

Line Arc

O~

Circle Polyiine
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By default, the color of the grip is blue (cold); if you click it, it will turn
to red (hot). Depending on the object and the location of the grip, if you
right-click you will see a group of modifying commands that share one thing:
the base point. For example, if you click the grip at the end of a line, then
right-click, you will see the following menu:

Enter

Stretch
Lengthen

Move

(¢) Rotate

Scale
A]h Mirror

Base Point

% Copy

<R Undo Ctrl+Z

As you can see, there are six commands:

Stretch
Lengthen
Move
Rotate
Scale
Mirror

These commands (except Lengthen) share a base point (that is, if you
consider the first point of the mirror line equivalent to a base point). Copy
here is a mode and not a command, which means it will work with all other
commands.

Holding [Shift] while selecting the grip will enable you to select more
than one base point.

Holding [Ctr]] while specifying a second point (Move and Stretch), ro-
tation angle (Rotate), specifying scale factor (Scale), and second point of
mirror line (Mirror) will allow AutoCAD to remember the last input and
repeat it graphically.

The base point option will enable you to select another base point other
than the grip selected.
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For example, select the following shape (two polylines):

Click the upper right corner to make it hot, right-click to access the
menu, and select the Rotate command:

Enter

|

Stretch Vertex
Add Vertex

Remove Vertex

| Move
| Scale ks
| dh  Mirror

Base Point

< Undo CtrsZ

Now you can rotate the two shapes around the grip (this will be con-
sidered your base point), right-click again, and select the Base point option
to select another base point, which will be the center of the two rectangles
(using OSNAP and OTRACK):
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Right-click again and select the Copy option, to copy while rotating. Us-
ing Polar tracking specify an angle of 90, then press [Esc]. You will get the
following result:

Specific objects like polylines will show more than the blue squares; they
will show rectangles at the midpoint of each line and arc segment. The rect-
angles at the midpoint of the polyline have multiple functions. Depending
on whether it is a line segment or an arc segment, AutoCAD will show a
different menu. Go to the grip and stay for a second (don’t click), and you
will see something like the following:

Add Vertex

Stretch
Convert to Arc

Stretch Vertex
Add Vertex h

Remove Vertex

1.8061

As you can see, you can Stretch the selected segment, add a vertex, con-
vert a line to an arc, or convert an arc to a line.

When you are done with grips, click [Esc] once or twice depending on
the situation you are in to end the grips mode.
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3.13 GRIPS AND DYNAMIC INPUT

If you stay on one of the grips (without clicking), Dynamic Input along
with the grips will give you information about the selected objects based on
their type. Check the following examples:

Using the line and one of the endpoints, you will see the length and the
angle with the east along with two commands, Stretch and Lengthen:

.
38°
3.8386
v

Stretch
Lengthen
The two connected lines will show the two lengths and angles:

2.8469

. .
180°
3.1635
46°
.
.

The midpoint of an arc will show the radius and the included angle along
with two commands, Stretch and Radius:

3.1125

17 Stretch
Radius
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However, the endpoints of an arc will show the radius and the angle with
the east, along with the Stretch and Lengthen commands:

|
31125
25°

.

Stretch
Lengthen

As for a circle, you will see the radius only:

|- 2.0000

Shared endpoints between two segments of a polyline will show the
length of the shared lines along with a shortcut menu which includes: Stretch
Vertex, Add Vertex, and Remove Vertex.

2.0000

Stretch Vertex
Add Vertex

Remove Vertex
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3.14 GRIPS AND PERPENDICULAR AND TANGENT OSNAPS

Using grips the user can specify perpendicular and tangent osnaps, bear-
ing in mind that those two settings are turned on in running OSNAP. Check
the following two examples:

Tangent example:

2
A

Perpendicular example:

Perpendicular
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PRACTICE 3-10 USING GRIPS TO EDIT OBJECTS

10.

. Start AutoCAD 2019
. Open Practice 3-10.dwg (you should solve this practice using grips tech-

niques only)

. Select the large circle, make the center hot, and scale it, copying by 1.2 as

the scale factor

. Select the circle at the right of the drawing and move it from its center to

the center of the existing two circles

. Mirror the three lines at the right to other side of the part (you should use

another base point along with Copy mode)

. You should by now have the following shape:

. Select the polyline below the two big circles. Convert the top horizontal

line to an arc by moving up distance = 0.25

. Using the rectangle grip at the middle of the lower horizontal line of the

polyline, stretch it downward by distance = 0.1

. Using the grips and the dynamic input, what is the horizontal distance and

the vertical distance of the polyline? (0.5,0.6)

Press [Esc] to clear the grips, reselect the polyline, then select one of the
grips (any one); right-click to select the Move command, then right-click
again and select Copy mode, making sure that Polar tracking is on to help
you get exact angles. Now move to the right, type 2 as a distance, then
press [Enter] and hold the [Ctrl] key so AutoCAD will remember this
distance. Now while you are still holding [Ctrl] key, make one copy to the
right and one copy to the left.
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11.

12.

13.

14.

15.

16.
17.

18.

Select the lines at the right using Crossing, as in the following illustration:

Hold the [Shift] key, select the lower right corner grip, and then select the
upper right corner grip. Now release the [Shift] key, click any of the two
grips, and go to the right by a distance equal to 0.25

Do the same steps to the left side of the drawing

Make sure that Tangent and Perpendicular are both on in the OSNAP
dialog box

Click the right green line. Make the lower grip hot; stretch it to be per-
pendicular on the horizontal line. Do the same thing for the other line

Using the upper grip, make both lines tangent to the inner circle

You should have the following picture:

Save and close the file
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NOTES
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CHAPTER REVIEW

1. One of the following is not true about the Reference concept

a. You can use it with Rotate and Scale

b. In Rotate you have to specify the current and the new angle by speci-
fying four points

c. In Scale you have to specify two distances, the current and the new
d.You can’t use it in Stretch command

2. Stretch command will ask for something that other modifying commands
will not:

a. True
b. False

3. If you want to select the last selected set, type the letter at
the command window

4. In Mirror command you should draw a line to act as a mirror line
a. True
b. False

5. While using grips, holding while selecting the grip will ena-
ble you to select more than one base point

6. will help you control the outcome of text in Mirror
command

7. One of the following commands is not among the commands for grips:
a. Stretch
b..Lengthen
c. Join

d. Rotate
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8. While being at the Lengthen command, the option to double the current

length without knowing it is:

CHAPTER REVIEW ANSWERS

a
b

n

[« 1

. Delta
. Total
Percent

. Dynamic

1.b
3.P

5. [Shift]

7.c






CHAPTER

MODIFYING
COMMANDS PART I

In This Chapter

* How to offset objects

* How to fillet and chamfer objects

* How to trim and extend objects

* How to array objects using three different methods

* How to break objects

4.1 INTRODUCTION

These commands are modifying commands with special capabilities.
They can build over the shapes you drew. Each one of them has a unique
function: two of them can create objects (like Offset and Array), and others
can change an existing object shape (like the Fillet, Chamfer, Trim, and
Extend commands)

The following is a brief description of each command:

Offset command: to create copies of an object parallel to the original

Fillet command: to create a neat intersection between two objects either

by extending/trimming lines or using arcs
= Chamfer command: to create a neat intersection but only for lines. The

neat intersection is created by extending/trimming the two lines or by
creating a new line showing the chamfered edge



100 ° AutoCAD® 2019 BEGINNING AND INTERMEDIATE

= Trim command: this command will trim objects using other objects as
cutting edges

= Extend command: this command will extend objects using other objects
as boundary edges

= Array command: this command will create objects using three different
methods: rectangular, circular, and using a path

= Break command: this command will break an object into two objects by
specifying two points and deleting the portion between them

4.2 OFFSETTING OBJECTS

The Offset command will create copies of an object parallel to the orig-
inal. The new object will possess the same properties of the original object.
You can offset using offset distance, or by using a point the new object will
pass through. You can start this command by going to the Home tab, locat-
ing the Modify panel, and selecting the Offset button:

4 Move () Rotate " Trim ~ E

9% Copy A\ Mirror [ Fillet ~ )
[L\ stretch ] Scale B85 Aray ~
. Modify ~

Offset

Creates concentric circles, parallel lines, and parallel curves

[ OFFSET

Press F1 for more help

The user will see the following AutoCAD prompts:

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

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

4.2.1 Offsetting Using the Offset Distance Option

If you know the distance between the object and the new parallel copy,
then input this value, select the original object, and finally click on the side
you want the new object to go to. Going this route, you will see the following
prompt:

Specify offset distance or [Through/Erase/Layer]
<Through>:
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Select object to offset or [Exit/Undo] <Exit>:
Specify point on side to offset or [Exit/Multiple/
Undo] <Exit>:

This will enable you to create a single offset. To create more offsets using
the same offset command, select another object and do the same steps again.
Pressing [Enter] or right-clicking will end the command.

4.2.2 Offsetting Using the Through Option

If you don’t know the offset distance, but rather you know a point in the
drawing that the new parallel object will pass through, this option will help
you accomplish your mission. You will see the following AutoCAD prompts:

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

Select object to offset or [Exit/Undo] <Exit>:
Specify through point or [Exit/Multiple/Undo] <Exit>:

This will enable you to create a single offset. To create more offsets using
the same offset command, select another object and do the same steps again.
Pressing [Enter] or right-clicking will end the command.

Here is an example:

Select object Specify Through point The result

4.2.3 Using the Multiple Option

You can use the Multiple option to repeat the Offset Distance or Through
option in the same command by repeatedly clicking on the side of offset, or
by specifying new through point. The prompts for Multiple are:

Specify through point or [Exit/Multiple/Undo] <Exit>: M
Specify point on side to offset or [Exit/Undo] <next
object>:
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While offsetting, note the following things:
= If you make any mistakes, use the Undo option

®  AutoCAD remembers the last offset distance used and will save it in the

file

®  When offsetting an arc or circle, the new arc and circle will share the
same center point; hence the result will be a smaller or bigger arc or
circle

= Ifyou offset a closed polyline, the output will be smaller or bigger

= Offset has the automatic preview feature, which will show you the result
before you click to accept it

PRACTICE 4-1 Offsetting Objects

1. Start AutoCAD 2019
2. Open Practice 4-1.dwg
3. Offset the outer polyline to the outside by distance = 0.3

4. Using the endpoints of the lines inside the two circles, offset the two cir-
cles to the inside using the Through option

5. You should have the following picture:

@

N

((D

6. Save and close the file
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PRACTICE 4-2 Offsetting Objects

1. Start AutoCAD 2019
2. Open Practice 4-2.dwg

3. Offset the polyline which represents the outside edge of the outer wall by
distance = 1’-0”

4. Offset the yellow line representing one of the stair steps ten times using
distance = 1-6”, and using the Multiple option

5. Explode the inner polyline

6. Offset the vertical line at the right of exploded polyline to the left, using
the Through option to pass through the inner right endpoint of the
inclined line (as shown below)

7. Offset the newly created line to the right by distance = 6”

8. You will get the following picture:

TN\

9. Save and close the file
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4.3 FILLETING OBJECTS

The mission of the Fillet command is to create neat intersections. The
user should set the value of the Radius as the first step. If it is O (zero) then
you can use Fillet only between two lines, and Fillet will extend/trim the
lines to the proposed intersection point. But if the value of the Radius is
greater than 0 (zero), then Fillet can use lines and circles to fillet these ob-
jects with an arc.

Before After

Before After

While working with a Radius greater than zero, the user can select be-
tween Trim, which will allow trimming to the original objects, or No trim,
which will allow the original objects to stay as is. In both cases, the user will
be able to see the arc when hovering over the second object, and can make
sure that the value is correct!

Here is an example:

Before Upper part with Trim
Lower part with No Trim
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To start this command go to the Home tab, locate the Modify panel,
then select the Fillet button:

<4 Move () Rotate " Trim + 7

% Copy A\ Mirror [ Fillet |+| (&)

DQ; Stretch a Scale ‘,/'7_ Fillet
Modify |l

— v
[ C| Fillet
Rounds and fillets the edges of objects

'\\‘B

I~ | [ FILLET

Press F1 for more help

The user will see the following AutoCAD prompts:

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

The user should always check the first line of this command, because
it will report the current value of the Radius; accordingly, you will decide
whether to keep it or change it. Type r or right-click and select the Radius
option to set the new value of the Radius. You will see the following prompt:

Specify fillet radius <0.0000>:

Type t or right-click and select Trim to change the mode to Trim or No
trim. You will see the following prompt:

Enter Trim mode option [Trim/No trim] <Trim>:

The Fillet command will allow only a single fillet per command; to make
multiple fillets in the same command, simply change the value to Multiple
mode. If you make a mistake, use the Undo option to undo the last action.
To end the command press [Enter].

The user can do two significant things while using the Fillet command:

Fillet will fillet two parallel lines regardless of the current Radius value
By holding the [Shift] key, Fillet will fillet any two lines with radius = 0
regardless of the current value of the Radius

If you start the Multiple option, you can use different radius values in

NOTE the same command.
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PRACTICE 4-3 Filleting Objects

1. Start AutoCAD 2019
2. Open Practice 4-3.dwg
3. Using the Fillet command, try to get the following final result:

O > O\ﬁ

\—ROG

4. Save and close the file

4.4 CHAMFERING OBJECTS

The Chamfer command will create neat intersections as well. But here
the user should set the value of Distance (or Distance and Angle) as the first
step. If it is O (zero) then you can use Chamfer to extend/trim the lines to
the proposed intersection point. But if the value of the Distance is greater
than O (zero), then Chamfer will create a sloped edge between the two lines.
While working with a distance greater than zero, the user can select between
Trim, which will allow trimming of the original objects, and No trim, which
will allow the original objects to stay as is. In both cases, the user will be able
to see the chamfer line when hovering over the second object, and can make
sure that the value is correct!
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To create a sloped edge, use one of two available methods:
= Distance (two distances)

= Distance and Angle

4.4.1 Chamfering Using the Distance Option

To chamfer using the Distance option, you will see the two following
prompts:

Specify first chamfer distance <0.0000>:
Specify second chamfer distance <0.0000>:

There will be two different cases, which are:

Distances are equal Distances are not equal

4.4.2 Chamfering Using Distance and Angle
To chamfer using Distance and Angle, you will see the two following

prompts:

Specify chamfer length on the first line <0.0000>:
Specify chamfer angle from the first line <0>:

Set the length (which will be cut from the first object selected) and an
angle.
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Check the following illustration:

Distance
R S

Distance and angle

To start this command go to the Home tab, locate the Modify panel,
then select the Chamfer button:

<4 Move O Rotate *f Trim ~

9} Copy A\ Mirror |{ Fillet &0

D..# Stretch a Scale |/~ Fillet
Modify

|/ Chamfer

S
{’,\/} Blend| Chamfer

Bevels the edges of objects

= CHAMFER
Press F1 for more help

The user will see the following prompts:

(TRIM mode) Current chamfer Distl = 0.0000, Dist2 =
0.0000

Select first line or [Undo/Polyline/Distance/Angle /Trim/
Method/Multiple]:

The user should always check the first line of this command, because
it will report the current value of the method used (whether Distance or
Distance and Angle), and the current values. Accordingly, you will decide
whether to keep them or change them.

Other options like Multiple, Trim, and Undo are identical to what we
learned in the Fillet command. The Method option selects the default meth-
od to be used in the chamfering process.
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Another similarity to the Fillet command is that holding the [Shift] key
will chamfer by extending/trimming the two lines regardless of the current
Distance values.

Trim and Untrim in Chamfer will affect the Fillet command, and vice
versa.

NOTE

PRACTICE 4-4 Chamfering Objects

1. Start AutoCAD 2019
2. Open Practice 4-4.dwg

3. Use the Chamfer command to make the shape look similar to the following;

D1=10
\(D2=05

D1=035
Angle = 45

J&m:m:u 5

4. Save and close the file
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4.5 TRIMMING OBJECTS

This command will remove part of an object based on cutting edges. In
order to successfully complete this command, you have to select the cutting
edges first, press [Enter], and then select the part of the objects you want to
remove.

The following example will illustrate the process of trimming;

Y e

Oé@ @n%@

Select Cutting Edges Select objects to trim

N

N4

The result

To issue this command go to the Home tab, locate the Modify panel,
and then select the Trim button:

4> Move ) Rotate | Trim |+| 7

o3 : = =
o_) Copy /A Mirror * Trim ]
[I\ stretch 5] Scale S =

Modify _—>| B

Trim

Trims objects to meet the edges of other objects

=m TRIM

Press F1 for more help

You will see the following prompt:

Current settings: Projection=UCS, Edge=Extend
Select cutting edges
Select objects or <select all>:
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The first line is a message from AutoCAD telling you the current settings.
The second line is asking you to select the cutting edges, which is the first stage
of the Trim command; when done, press [Enter] or right-click. You can also
use the fastest way, the select all option, which will select all the objects to act
as cutting edges; this can be done by pressing [Enter] right away.

Using either method, you will see the following prompt:

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

You can now start clicking on the parts of objects you want to remove;
you have three ways to do that:

= Selecting these objects one by one

= Clicking on an empty space and going to the left to start the Crossing
mode to select the objects to be removed collectively

= Typing F to start the Fence option (discussed in Chapter 3)

If you make a mistake, simply type u to undo the last trimming process.
While you are trimming, you may get an orphan object as a result; to get
rid of it, issue the eRase option (use the letter r).

PRACTICE 4-5 Trimming Objects

1. Start AutoCAD 2019
2. Open Practice 4-5.dwg

3. Using the Trim command, try to make a shape that looks similar to the
following:

O
O

4. Save and close the file
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4.6 EXTENDING OBJECTS

This command will extend an object to a boundary edge. In order to
successfully complete this command, you have to select the boundary edges
first, press [Enter], and then select the ends of the objects you want to extend.

Check the following illustration:

Boundary Edge

s
)

A

Select Boundary Edge Select objects to extend The result

To issue this command go to the Home tab, locate the Modify panel,
then select the Extend button:

< Move ) Rotate | N§ Trim [+ ./

B A varer (Yo B
D.._ Stretch '[T_|Scale =
Modify |_—# Extend

Extend
Extends objects to meet the edges of other objects

[z EXTEND
Press F1 for more help

You will see the following prompts:

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

The first line is a message from AutoCAD telling you the current set-
tings. The second line is asking you to select the boundary edges, which is
the first stage of the Extend command; when done, press [Enter] or right-
click. You can also use the fastest way, the select all option, which will select
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all the objects to act as boundary edges; this can be done by pressing [Enter]
right away. Using either method, you will see the following prompt:

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

You can now start clicking on the parts of objects you want to extend,
using one of the three following methods:

Selecting object ends one by one
Clicking on empty space and going to the left to start Crossing mode to
select the objects to be removed collectively

= Typing F to start the Fence option (discussed in Chapter 3)

If you made a mistake, simply type u to undo the last extending process.
The last feature in both the Trim and Extend commands is the ability to
use each command while you are using the other. See the following example:

Select the circle as cutting edge Trim lines as showin Hald [Shift] to convert Trim
command to Extend command
and select the other lines
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PRACTICE 4-6 Extending Objects

1. Start AutoCAD 2019
2. Open Practice 4-6.dwg

3. Using the Extend command (and Trim if needed), correct the architec-
tural plan to look similar to following:

|

4. Save and close

L1

4.7 ARRAYING OBJECTS — RECTANGULAR ARRAY

This command will create replicates in matrix fashion using rows and
columns. The resultant shape will be one object that can be edited.
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4.7.1 The First Step

To issue this command go to the Home tab, select the Modify panel,
and select the Rectangular Array button:

<4 Move () Rotate " Trim ~ 7

% Copy A\ Mirror [ Fillet ~ ()

[L\ stretch 5] Scale (88 Aray
Modi
Sy SB Rectangular Array
N

o}
0 O~ Path A Rectangular Array

o° Distributes object copies into any combination of rows, columns,
) 8 Polar 4 and levels.
[e]

= ARRAYRECT
Press F1 for more help

The following prompt will be shown:

Select objects: 1 found

The first prompt will ask you to select the desired objects; once done,
press [Enter] and AutoCAD will immediately add a three-row, four-column

grid showing grips like the following:

D (D 0 0=0
150 (0 10 00
U=0 0=0 U 0=0

Subsequently, you will see the following context tab titled Array Creation:

Array Creation
oo [I% Columns: |4 = Rows: 3 Z, Levels |1 D& oo
= = +
oo []H|| Between: | 36.0000 =T Between:  |27.0000 27 Between: |1.0000 EE o

Associative| Base Point | Close
Rectangular | v Total:  [108.0000 1 Total: 54.0000 Z1Totak: | 1.0000 .

Array
Type \ Columns Rows ~ Levels ‘ Properties I Close
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The following prompts will appear at the command window:

Type = Rectangular Associative = Yes
Select grip to edit array or [ASsociative/Base point/
COUnt/Spacing/COLumns/Rows/Levels/eXit]<eXit>:

AutoCAD is asking you to select a suitable grip to edit the array. The

user is invited to use two things to reach the desired result:

Use the Array Creation context tab to do the above mentioned things
Use grips to set the number of rows, columns, distances between col-
umns, distances between rows, and direction of arraying (downward or

upward, right or left)

4.7.2 Using the Array Creation Context Tab

Using the Array Creation context tab is more convenient if you know the

numbers and distances. So we will use this method to start:

Use the Column panel to input two of three pieces of information: Col-
umns (number of columns), Between (Distance between Columns),
and Total (Total distance the columns will occupy). The user should be
consistent, taking the same reference point to measure distances (from
left to left or from center to center). Also, the user should consider the
direction of the arraying, and that positive distances mean upward, and
negative distances mean downward

Use the Rows panel to input two of three pieces of information: Rows
(number of rows), Between (Distance between Rows), and Total (Total
distance the rows will occupy). The user should be consistent, taking
the same reference point to measure distances (from top to top or from
center to center). Also, the user should consider the direction of the
arraying, and that positive distances mean going to the right, and nega-
tive distances mean going to the left

Ignore Levels for 2D, because this is only for 3D

Associative means all objects resultant from the array will be considered
a single object holding all the information used to build it up

By default the first object will be considered the base point for the array,
but AutoCAD allows you to select a different one

Click the Close Array button to end the command
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4.7.3 Editing a Rectangular Array Using Grips

After you insert a rectangular array, click on any object in order to edit
it. Grips will appear on the objects as in the following:

Level Count

This grip is for Moving the whole array object or controlling the Level
count (3D only). Use [Ctrl] to browse between these options.
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This grip is for changing the column spacing alone:

e

Column Count
Total Column Spacing
Axis Angle

This grip is for changing the Column count, Total Column Spacing, or
Axis Angle (to specify another angle other than horizontal and vertical). Use
[Ctrl] to browse between these options.

2= Row Count
Rows =3 E A Total Row Spacing
e Axis Angle

B R H

This grip is for changing the Row Count, Row Spacing, or Axis Angle.
Use [Ctrl] to browse between these options.

Row and Column Count

Total Row and Column Spacing

This grip is for changing the Row and Column Count or the Total Row
and Column Spacing. Use [Ctrl] to browse between these options.
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4.7.4 Editing a Rectangular Array Using the Context Tab

When you click a rectangular array, a context tab named Array will ap-
pear, as in the following:

[I% Columns: |4 = Rows: 3 Z, Levels: |1 OO Om 88 O.

+0 EpP g B
- o Base Point | Edit Replace Reset | Close
{11 Total: | 108.0000 =1 Total: 54,0000 Z1Total: | 1.0000 Source ltem Aray | Armay

og [y Between: |36.0000 =T Between: | 27.0000 27 Between: | 1.0000
Rectangular

e Coltmns | R \ e | Eropeme| Options | Close

This tab is almost identical to the Array Creation context tab, except for
the Options panel, which includes three buttons:

=  The Edit Source command will make changes to one of the objects
arrayed, which will reflect to all other arrayed objects

=  The Replace Item command will replace one or more of the arrayed
shapes with another shape

= The Reset Array command will reverse the effects of the Replace Items
command

4.7.5 Editing a Rectangular Array Using Quick Properties

When you click a rectangular array, Quick Properties will be shown as
in the following:

‘ Array (Rectangular) - E
Layer 0

Columns 4

Column spacing  36.0000

Rows 3

Row spacing 27.0000

Row elevation in... 0.0000

You can change the Columns number, Columns spacing, Rows number,
and Rows spacing.
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PRACTICE 4-7 ARRAYING OBJECTS USING
RECTANGULAR ARRAY

1. Start AutoCAD 2019
2. Open Practice 4-7.dwg

3. Using the chair, try to create a rectangular array as in the following:

e R
§ 1 00 00 00 00 00 00 0
F DOD0O000

‘UUUUUUU

4. Exit the Array command

5. Click the rectangular array, using grips to make the number of columns =
5 and distance between columns = 2

6. Click the rectangular array to select it, click the Edit Source button, and
select the upper right chair (you can select any other one if you want);
click OK for the message that appears, and you will notice that only the
chair you selected is highlighted; zoom to it and add two diagonal lines

7. A small panel titled Edit Array is displayed at the right; click it and select
the Save Changes button, and you can see that all the other chairs are
holding the new changes

8. Zoom out until another chair appears at the left
9. Select the rectangular array

10. Select the Replace Item button
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11. Select the new chair at the left, then press [Enter]

12. When AutoCAD asks about the Base point for replacement objects, set
the new base point using OSNAP (Midpoint) and OTRACK to locate the
center of the rectangle of the new chair

13. Click the all chairs at the row at the bottom, press [Enter] twice, then
close the array command

14. The final look should be as in the following:

s

15. Save and close the file
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4.8 ARRAYING OBJECTS - PATH ARRAY

This command will create an array using an object like a polyline, spline,
arc, etc. To issue this command go to the Home tab, locate the Modify
panel, and select the Path Array button:

4> Move ) Rotate " Trim ~ 7
%} Copy A\ Mirror { Fillet ~ )
D_._ Stretch m Scale

Modify | (][]

oo Rectangular Array

00 O path Array

5

(o}
808 Polar Arrj Path Array

Evenly distributes object copies along a path or a portion of a
path.

'z ARRAYPATH
Press F1 for more help

The following prompts will be shown:

Select objects:
Type = Path Associative = Yes
Select path curve:

The first prompt will ask you to select the desired objects; once done,
press [Enter]. The second prompt will show a message that the type of array
is path and the associativity is on. AutoCAD then asks the user to select the
path curve; once selected, AutoCAD will show ten objects arrayed using the
path. The following prompt will appear:

Select grip to edit array or [ASsociative/Method/Base
point/Tangent direction/Items/Rows/Levels/Align items/Z
direction/eXit]<eXit>:

Meanwhile, you will see the Array Creation context tab, which looks like
the following:

Array Creation

3 . = 5 £ . % = ] o
° [Eitems: |6 = Rows: 1 Z, Levels: |1 00(3 +02 Fo2 o we? [ 22 |
oo~ 4 Between: |36.0000 ST Between:  |41.0365 £7 Between: |1.0000 == ke 2

- gk ive| Base Point Tangent Measure |Align Items|Z Direction| Close
5% Total: 180.0000 =1 Total: 41,0365 Z1Total: | 1.0000 Direction * Array

Type Items | Rows ~ | Levels Properties | Close
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When you think about arraying an object using a path, three things
should come to your mind:

Base point
Aligning objects with the path
Measure or Divide

Let’s see how AutoCAD will treat the following case:

0

We will select the chair as the object to be arrayed and the outer polyline
to be the path. See how AutoCAD will deal with this:

e O

o o

o
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Now we will go to the context tab and select the Base point option to
specify a new base point (which will be the center of the chair):
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Of course, the Align button is on by default; if you turn it off, this what
you will get:

If you select the Divide option, AutoCAD will divide the path equally
for all the objects, but if you select Measure, you should specify the distance
between each object. The previous was produced by using Measure, the
following by using Divide:
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After you specify the three factors, you will be able to select Items (num-
ber of items), Between (the distance, which will be off in case of Divide),
and Total (the total distance). Also, you can add rows to get the following:

After you create the path array, you can select the array for editing. You
will see the following three grips (this will be true only for Divide; in Mea-
sure, you will see an extra arrow). The first one is:

Move
Level Count

This will control the movement and the level count.
The second one is:
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This grip will specify distance between rows. The third one is:

Row Count
Total Row Spacing

This will control the Row Count and the Total Row Spacing.
Meanwhile, a new context tab called Array will appear; it looks like the
following:

= = 2 1o 5
[Eitems: |6 Srows 1 2 Levelss [1 w02 o [eealiezg o, %o 9_-{'3

oo~ t42 Between: |36.0000 ST Between:  |41.0365 £7 Between: |1.0000 o ==

Pah £57 Sehwaen: (362 = i = et L BasePoint Measure |Align ltems|Z Direction| Edit Replace Reset | Close

% Totak  |180.0000 | 1 Total: 41.0365 Z1Total:  |1.0000 ‘ | Source Item  Armay | Armay

Type | ftems Rows v Levels Properties | Options | Close

This is identical to what we discussed in the rectangular array.
Also, when you select a path array, you will see Quick Properties:

|Array (Path) - E
Layer 0

Method Measure

Items 6

Item spacing 36.0000

Start offset 0.0000

Align items Yes

In Quick Properties you can change the Method (Divide or Measure),
the number of items, the item spacing, the Start Offset (not to start from
the first point of the path), and finally whether to align items or not while
arraying them.
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PRACTICE 4-8 Arraying Objects Using Path

1. Start AutoCAD 2019

2. Open Practice 4-8.dwg

3. Use Path Array to create an array, bearing in mind the following:
a. Number of items = 22
b. Base point = Center of the Chair (use OSNAP + OTRACK)
c. Divide
d. Align
e. Number of rows = 2
f. Distance between rows = 1.5

4. Erase the outer polyline

5. You should get the following result:

& O D T

@@@Gﬁ@@
[ 30
215 )

O a0
DS Ja
0 Jd

D 30

& Y
DO O
N ooo ¥

6. Using grips you can make the number of rows = 3, and 4, and back to 2

7. Save and close the file
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4.9 ARRAYING OBJECTS - POLAR ARRAY

This command will duplicate objects in a circular fashion. To issue this
command go to the Home tab, locate the Modify panel, then select the
Polar Array button:

4 Move ) Rotate % Trim ~ 7
% Copy A\ Mirror { Fillet ~ (5
[L\ stretch ] Scale

Modi
ity E% Rectangular Array

@ Path Array

O,
oo
Polar Arra
0,0 i y

Polar Array

Evenly distributes object copies in a circular pattern around a
center point or axis of rotation.

[= ARRAYPOLAR

Press F1 for more help

The following prompts will be shown:

Select objects:

Type = Polar Associative = Yes
Specify center point of array or [Base point/Axis of
rotation]:

The first prompt will ask you to select the desired objects; once done,
press [Enter]. The second prompt will show a message that the type of array
is polar and the associativity is on. The third line is asking you to specify the
center point of array; once you specify the center point, a polar array with six
objects filling 360° will be created. Meanwhile, you will see a new context
tab titled Array Creation, which looks like the following:

Array Creation

o : = Rows: z : = 0, ] =

o Items: 6 =% Rows: 1 = Levels: 1 9 o~o '
g% . o = 8ot +0 | “g® [ ="
0p0 = Between: 60 =T Between: | 41.0365 =7 Between: |1.0000 e . St
Polar N - - | Associative| Base Point |Rotate Close

A Fill: 360 =1 Total: 41.0365 Z1Tota: | 1.0000 Array
Type | Items | Rows v | Levels Properties Close

Using the context tab, the user can specify the number of items, the
angle between items, and the Angle to fill. You are also invited to specify the
number of rows and the distance between rows. Using the Properties pan-
el, input if this is going to be an associative array or not, specify a new base
point for the object to be arrayed, specify whether to rotate items as you are

copying them, and finally specify the direction of arraying (CW or CCW).
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AutoCAD allows you to select the polar arraying for further editing.
Once you select it, you will get a result similar to the following:

.

RS LU
et AN

Stretch Radius

Row Count

Level Count
Item Count
Fill Angle

136.6935

D |

You will see the current radius value along with a menu to help you
stretch the radius, change the row count, change the level count (for 3D
only), change the item count, and finally change the fill angle. The following
is an example of changing the row count:

The second arrow grip will show the current angle between the first and
second items.
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Meanwhile, a new context tab called Array will appear:

=, tems: |6 = Rows: 1 Z, Llevels: |1 0%

u H_| 0% % o%
9% o =t =1 +00 [ Sg® | Cg® [ 0egr %%y %62, V
050 = Between: |60 =% Between: |41.0365 =7 Between: |1.0000 I8 = =
e " = - Base Point Edit Replace Reset | Close
A Fill 360 Z1 Total: 41.0365 Z17otal: | 1.0000 | Source  Item  Array | Array
Type | Items ‘ Rows ~ ‘ Levels | Properties | Options | Close

This is identical to what we discussed in the rectangular array.

Also, when you click polar array you will see the following Quick
Properties:

‘Array (Polar) -
Layer 0

Direction Counter-clockwise

Items 6

Angle between it.. 60

Fill angle 360

Rotate items Yes

In Quick Properties the user can change the direction of the array (CW
or CCW), change the number of items and angle between items, change
the total fill angle, and choose whether or not to rotate items while they are

copied.



132 * AuToCAD® 2019 BEGINNING AND INTERMEDIATE

PRACTICE 4-9 Arraying Objects Using Polar Array

1. Start AutoCAD 2019
2. Open Practice 4-9.dwg

3. Using Polar Array create the following shape:

4. Save and close the file

4.10 BREAK COMMAND

This command will help you break any object into two objects by remov-
ing the portion between two specified points. To issue this command go to
the Home tab, locate the Modify panel, and select the Break button:

4> Move () Rotate " Trim ~

4

%} Copy A\ Mirror { Fillet ~ ()

[\ Stretch 5] Scale &8 Amay + &

B OB R

] N S
Madify

Break
Breaks the selected object between two points

= BREAK

Press F1 for more help
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You will see the following prompts:

Select object:
Specify second break point or [First point]:

If you consider selecting the object is — as well — specifying the first
point, then select the second point. This will end the command. But, if you
consider selecting is purely selecting, and you didn’t specify the first point,
then type F so you can see the following two prompts:

Specify first break point:
Specify second break point:

Using these two prompts, specify two points on the object, and the Break
command will end.

AutoCAD offers the same command using a different technique which
is breaking on the same point. To issue this command, go to the Home tab,
locate the Modify panel, then select the Break at Point button:

4 Move () Rotate " Trim -~ 7
O&, Copy A\ Mirror {  Fillet ~ &
[I\ Stretch 5] Scale 532 Aray + &

m oI
m@,_ =2 1 -

Break at Point

-

Breaks the selected object at a single point
= BREAK

Press F1 for more help

You will see the following prompts:

Select object:

Specify second break point or [First point]: £
Specify first break point:

Specify second break point: @

After you select the desired object, it will flip automatically to specify
the first point. At the second point prompt, AutoCAD responds by inputting
“@,” which means “using the same first point.”
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If the object to break is a circle, be careful to specify the two points
counterclockwise. Check this example:

Paoint 2 Point 1
NOTE ﬁ

Before After

PRACTICE 4-10 BREAKING OBJECTS

1. Start AutoCAD 2019
2. Open Practice 4-10.dwg

3. In order to locate the meeting table exactly at the center of the room
horizontally and vertically, we need to break the upper horizontal line and
the left vertical line

4. Using the Break command break the upper horizontal line from the
points shown below:

B




MobiFyinG CoMMANDS PART |1 © 135

5. Using the Break command break the left vertical line using one point as
shown below:

6. Using the Move command move the meeting table at the center of the

room, using OSNAP and OTRACK
2
|
[@ :u:
I
4

7. You will get the following picture:

[
[
oo

8. Save and close the file



136 * AuToCAD® 2019 BEGINNING AND INTERMEDIATE

NOTES
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CHAPTER REVIEW

1. You can fillet using more than one fillet radius using the same command:
a. True
b. False
2. There are three types of arrays:
a. True
b. False

3. If you hold while filleting you will get radius = 0.0 regardless
of the current radius

4. One of the following is not related to the Chamfer command:
a. Distance 1 and Distance 2
b. Distance and Angle
c. Distance and Radius

d. Trim and No trim

5. You can offset using offset distance and

6. In the Trim command you will select as a first step, then
you will press [Enter]
7. While you are at the Extend command, if you hold you
will convert the command to Trim:
a. [Ctr]]

b.[Ctrl] + [Shift]
c. [Shift]
d.[Alt] + [Ctr]]

8. While you are using the Break command, you can break at the same point
using this character:

a. $
b.#
c. @
d &
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CHAPTER REVIEW ANSWERS

1. a

3. [Shift]
5. Through
7.c



CHAPTER

LAYERS AND INQUIRY
COMMANDS

In This Chapter

® What are layers in AutoCAD?

e How to create and set layer properties

® What are layer controls?

® How to use Quick Properties and Properties

® What are the inquiry commands and how do you use them?

5.1 LAYERS CONCEPT IN AUTOCAD

Layers are the most important way to organize and control your Auto-
CAD drawings. Managing layers means managing the drawing. So, what are
layers in AutoCAD? Layers are a simulation of a transparent piece of paper
in which you will draw part of the drawing using a certain color, linetype,
and lineweight. Each object on a layer will hold the properties of that layer,
meaning the object will have the same color, linetype, and lineweight of the
layer it resides in. This setting is called BYLAYER, which means we will con-
trol the drawing through controlling layers rather than controlling objects.

Each layer should have a name, which will be considered as the first step
of the creation process. Proper naming should adhere to the following rules:

= Name length should not exceed 255 characters
= Use all letters (small or capital)
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= Use all numbers

= Use (-) hyphen, (_) underscore, and ($) dollar sign

A unique layer will exist in all AutoCAD drawings called 0 (zero). This
specific layer can’t be deleted or renamed. Other layers can be deleted and

renamed.

The layer at the top of the pile is the only layer we can draw on; we call it
the current layer. So as a rule of thumb, make the desired layer current first,
and then start drawing. To start building up your layers, go to the Home tab,
locate the Layers panel, and then click the Layer Properties button:

P4
(W=7
g, 8 2 4

0
Z “% £ Make Current

-

=% Match Layer

Layer Properties

Manages layers and layer properties

[ LAVER

Press F1 for more help

You will see the following palette which is called the Layer Properties

Manager:
x
yo | Current layer: 0 Searchforlayer  Q
MICRUIES GG & R
Filters «| S.Name 4 O. F.L.P. Color Linetype  Lineweig.. Trans.. PlotSt.. N.
N <0 § ¢S © Mwhite  Continu.. — Defa.. 0 Normal B
(& All Used Layers | <7 Centerline Q L-ef © Ogreen CENTERX2 — Defa... 0 Normal &
7 Defpoints ) 4+ © M white Continu.. — Defa... 0 Normal &
£ Dimension  § 14§ © M red Continu... — Defa... 0 Normal B
£ Hatch [oRedr =N [ Continu... — Defa... 0 Normal B
47 Hidden § $ef © Oceyan HIDDEN... — Defa... 0 Normal &
47 Part § 3¢S © Mwhite  Continu.. — Defa.. 0 Normal &%
1 & Text § %¢cf © M magenta Continu... — Defa... 0 Normal &%
= & TitleBlock  § Xt © M white Continu.. — Defa... 0 Normal B
é & Viewports G Xtaf© @9 Continu.. — Defa.. 0 Normal B
=
b4
E
&
S
&
= | AR e Ll
& || Invert filter «
2 (bt e i e ooy |
5
| Al 10 layers displayed of 10 total layers
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Palettes are much better than the normal dialog box:

A dialog box has two states, either displayed on the screen or closed. But
a palette can be displayed but hidden, which will spare you the continu-
ous effort of opening and closing

x
b Current layel
o) B | S
i Auto-hide [

Tega

Almost all of the dialog boxes can’t be resized, as opposed to palettes,
which can be resized horizontally, vertically, and diagonally

_

Dialog boxes can’t be docked, but palettes can be docked at the four
sides of the screen

5.2 CREATING AND SETTING LAYER PROPERTIES

We will learn how to do the following things:
How to create a new layer

How to set a color for a layer

How to set the linetype for a layer

How to set a lineweight for a layer

How to set the current layer

5.2.1 How to Create a New Layer

This command will add a new layer to the current drawing. Using the

Layer Properties Manager, click the New Layer button:

*

\h

b New Layer (Alt+N)

ye

P

s ||| Creates a new layer. The list displays a layer named LAYER1. The |y
name is selected so that you can enter a new layer name
immediately. The new layer inherits the properties of the currently

4 selected layer in the layer list (color, on or off state, and so on)
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There will a new layer with temporary name Layerl. The Name field will
be highlighted. Type the desired name of the layer. You should always stick
to good naming convention; a layer containing doors should be named Door.

All the following settings require you to select layers in the Layer
Properties Manager. Selecting layers in AutoCAD is just like any oth-
er software running under Windows OS. You can hold the [Ctrl] key
and/or [Shift] to select multiple layers.

NOTE

5.2.2 How to Set a Color for a Layer

You can use one of 256 colors available in AutoCAD. The first seven
colors can be set using the name or its number (from color 1 to color 7).
They are:

Red (1)

Yellow (2)
Green (3)

Cyan (4)

Blue (5)
Magenta (6)
Black/White (7)

Other colors should be set using only their numbers. To set the color for
a layer, do the following steps:

= Using the Layer Properties Manager, select the desired layers
= Using the Color field, click the icon of the color, and you will see the
following dialog box:

A Select Color X

Index Color True Color Color Books
AutoCAD Color Index (ACI):
| [ |

||
I I ] ) T
o o o o o o o
Index color: 214 Red. Green, Blue: 1270127
B ] EEEES sl | bk
EREN

Color:

=
[ ok ][ Cancel Hep
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= Select the desired color (or you can type the name/number of the color
in the Color field), then click the OK button to end this action

Another way to set up (or modify) a layer’s color is by using the pop-up
list in the Layers panel, just like below:

[© 3% of Mo
Layer >
Properties| © 9 g [ Centerline
r‘? . Defpoints

o [l Dimension

o' [ Hatch ‘
"

m' O Color of a layer

of W Part

of W Tet
i Il Title Block
gf' @ Viewports

5.2.3 How to Set the Linetype for Layers

There are two linetype files that come with AutoCAD 2019: acad.lin and
acadiso.lin. These two linetype files are not adequate for all types of engi-
neering designing and drafting, so you should consider buying more linetype
files available on the market.

Contrary to colors, linetypes are not loaded into the current file. Accord-
ingly, the user should load the desired linetypes when needed. To set the
linetype for a layer, do the following steps:

= Using the Layer Properties Manager, select the desired layers
= Using the Linetype field, click the name of the linetype, and you will see
the following dialog box:

A Select Linetype X
Loaded linetypes
Linetype Appearance Description
ICENTERX2 —— - —— - - Center () =
Continuous ———— Solid line
HIDDENX2 — — — —Hidden(2) _ ___ |
< >
e ] [ | [
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= If the desired linetype is listed, then select it. If not, you need to load it.
Click the Load button, and you will see the following dialog:

A Load or Reload Linetypes X

Fie.. acadlin

Available Linetypes

Description ~
2W10 ISOdash _ __ _ _ _ ______ _
ACAD_ISO03W100  ISOdashspace _ _ _ _ _ _

ACAD_ISO04W100 15O long-dashdot __.__._ . ._

ACAD_ISO0SW100 IS long-dash double-dot ___..
ACAD_ISO06W100  1SO long-dash triple-dot
IACAD_ISOOTW100 IS0 dot ... vvveveneennnns
ACAD_ISO08W100  1SO long-dash short-dash __ _ _ _ __
/ACAD_ISO09W100 SO long-dash double-short-dash ___ _
ACAD ISOT0W100 __ ISOdashdot . . . . . . . v

Co ] (o | [

= Browse for your desired linetype, select it to be loaded, then click OK.
Now the linetype is loaded; you can select it and then click OK.

5.2.4 How to Set a Lineweight for Layers

This option will set the lineweight for layers. All objects in AutoCAD
(except polyline with width) have a lineweight of Default, which is 0 (zero),
but you can set the lineweight for objects through their layers. Do the fol-
lowing steps:

= Using the Layer Properties Manager, select the desired layers
= Under the field Lineweight, click the lineweight icon and the following

dialog box will appear:
A Lineweight ? X
Lineweights:
VT U] ~
— 0.00mm
0.05mm
0.09mm
0.13mm
0.15mm
0.18mm
0.20mm
0.25mm
0.30 mm
0.35mm v
Original: Default
New: Default
| [
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= Select the desired Lineweight and click OK
= To see the lineweight on the screen, use the status bar and click the
Show/Hide Lineweight button on.

Show/Hide Lineweight - Off

LWDISPLAY
2a- ?:,}*@ (KX A 1> R

5.2.5 How to Set the Current Layer

There are several ways to make a layer the current layer.
The easiest way is to use the layer pop-up list in the Layers panel, as in
the following:

Q ¥ WO >
Bl T |
ayer .

Properties| T @ d‘ DCEnterline
® 9 [*_? .Defpoints

|; o [‘_‘f .Dimension |

£z
=8

® @ of' M Hatch - -
® % of [ Hidden Dimension
® 9 of M Part

? 0 of et

2 o of' [ Title Block
® o of' [ Viewports

Another way is to use the Layer Properties Manager palette, then
double-click the Status of the desired layer’s name.

The longest way is to use the Layer Properties Manager palette,
select the desired layer, and click the Set Current button:

D G SR

S.. Name
Set Current (Alt+()

Sets the selected layer as the current layer. Objects that you create
are drawn on the current layer. ( CLAYER system variable)

& 0
& A-Door
& A-Wall
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PRACTICE 5-1 Creating and Setting Layer Properties

1. Start AutoCAD 2019
2. Open Practice 5-1.dwg

3. Create a new layer and call it Centerlines, with the color yellow and the
linetype Center; make it current, and draw two lines, horizontal and verti-
cal, using the centerline of the circle and OSNAP and OTRACK

4. Create another layer and call it Hidden, with the color 9 and the linetype
Dashed; make it current and draw a circle using the same center point of
the other circles with R = 1.5

5. You will have the following shape:

6. Save and close the file

5.3 LAYER CONTROLS

The commands discussed here will allow you to have full control over
layers. We will learn how to control the visibility of layers, locking layers,
plotting layers, deletion of layers, renaming of layers, etc.
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5.3.1 Controlling Layer Visibility, Locking, and Plotting

AutoCAD provides controls to show/hide layers (Freeze and Off), lock
and unlock layers, and plot and not plot layers. Check the two examples
below:

The first example is layer “Part™:

& newn u wr w o mv o =
47 Hidden @ X o © Ocyan HIDDEN... -
|0 Part ¢ Xt @J W white Continu... -
£ Text 9 N @ © [@magenta Continu.. -
& TitleBlock § X & © Mwhite Continu... -
£ Viewports Q X e Mmoo Continu... -
This layer is On, Thaw, Unlock, and Print

The second example is layer “Hatch™:

L7 wmension U = i reu LONnunu.,., =—— vl
;lﬂ Hatch ? Q;]. 8 Continu... —— Def
| 7 Hidden [} eyan HIDDEN... — Def
| & Part Q B white Continu... —— Def
| & Text Q [l magenta Continu.. —— Def
= Title Block Q W white Continu... —— Def
| &7 Viewports Q (] Continu... —— Def

This layer is Off, Frozen, Locked, and No Print

When a new layer is created, the settings will be On, Thaw, Unlock, and
Plot. You can hide the contents of layers by turning them off or freezing.
Freeze has a deeper effect than off, as objects in a frozen layer will not be
considered in the drawing; hence, drawing size will be less temporarily (we
use Freeze to lessen the drawing size if the drawing becomes slow).

If you try to freeze the current layer, AutoCAD will show the following
message:

Layer - Cannot Freeze X

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

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

Close
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But if you try to turn off the current layer, you will see the following
message:

Layer - Current Layer Off X
The current layer will be turned off. What do you want to do?
— Turn the current layer off

Objects that you create from now on will not be displayed in the drawing until you turn the
layer back on.

—> Keep the current layer on

If you lock a layer, then objects reside in it and will not be selected for
any modifying commands. Objects in a locked layer will be faded away, and
when you get close to them a small lock icon appears to tell you that the layer
is locked. Check the following illustration:

I

If you turned a layer to be No Plot, then objects in this layer will be dis-
played but not plotted.

On/Off, Thaw/Freeze, and Lock/Unlock can be controlled using the
pop-up list in the Layer panel and the Layer Properties Manager, whereas
Plot/No Plot can be controlled only in the Layer Properties Manager.
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5.3.2 Deleting and Renaming Layers

AutoCAD will not delete a layer that contains objects; it will delete only
empty layers. In order to delete layers, make the following steps:

= In the Layer Properties Manager palette select the desired layer(s).
= Press [Del] at the keyboard or click the Delete Layer button

- . . .- . - T
Delete Layer (Alt+D)

S...

& 0
4 A-Dd Deletes selected layers. You can delete only unreferenced layers. |g
& A-ls Referenced layers include layers 0 and DEFPOINTS, layers )

containing objects (including objects in block definitions), the

& AW current layer, and xref-dependent layers. 0
& A-Wi 0
£ Cantardinar O M O B nvaan nACUN — N2 N

In the Layer Properties Manager, the user can rename layers as well.
In order to do that, follow the following simple steps:
= In the Layer Properties Manager palette, select the desired layer
= Click the layer name once and the name will be highlighted for editing;
type the new name, then press [Enter]

If you try to delete a layer that contains objects, you will see the follow-
ing message:

Layer - Not Deleted X

The selected layer was not deleted.

The following layers cannot be deleted:
« Layers 0 and Defpoints
« The current layer
« Layers containing objects
« Xref-dependent layers

Close

To rename a layer, do the following steps:

Select the desired layer
Click the name with a single click, and you will see the following:

r— 4 ASvwinaows U

47 Centerlines Q
Centerlines-TAGSINN * |
Defpoints Q

o Dimencinnc Q

= The name will become editable; type in the new name and press [Enter]



150 * AuToCAD® 2019 BEGINNING AND INTERMEDIATE

5.3.3 How to Make an Object’s Layer the Current Layer

This is the fastest way to make a layer the current layer. After issuing
the command, simply select an object that resides in that layer. Take the
following steps:

= Go to the Home tab, locate the Layers panel, then click the Make Cur-
rent button:

)
g@ - » . ; .
L “% £, 4, “,|£ Make Current
ayer
Properties =4 =0/, =4 % £ Match La

Make Current
Layers ~

Sets the current layer to that of a selected object

[ LAYMCUR

Press F1 for more help

= You will see the following prompt:
Select object whose layer will become current:

= Select the desired object. Check the current layer, and you will find it has
become the object’s layer (even without you knowing the object’s layer)

5.3.4 How to Undo Only Layer Actions

The function to undo the layer actions only is called Layer Previous.
This function will help you restore the previous states of the layers (like
Freeze, Thaw, On, Off, etc.) without affecting other drawing or modifying
commands. Take the following steps:

= Change the layer states as needed
= Go to the Home tab, locate the Layers panel, then click the Previous

button
&z o WO -
L = £, 4, “, £ Make Current
ayer
Properties =g ..9, £ “Z Z Match Layer
Unsaved Layer State v
Blzr% 2 %%
i |

Previous

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

[ LAYERP

Press F1 for more help
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In the command window, you will see the following message:

Restored previous layer status

5.3.5 Moving Objects from One Layer to Another

All similar objects must reside in the same layer, but mistakes may occur.
If you draw on the wrong layer and you want to move the objects to the right
layer, you can use the Match command. Do the following:

= Go to the Home tab, locate the Layers panel, then click the Match
button:

& WO =

Z
=g

=z z
Layer N
Properties £ &, £ % |& Match Layer
Layers ¥

Match Layer
Changes the layer of a selected object to match the destination
layer

[ LAYMCH

Press F1 for more help

The following prompt will appear:

Select objects to be changed:
Select object on destination layer or [Name]:

This command contains two prompts; using the first you will select the
object mistakenly drawn in the wrong layer, then at the second prompt, ei-
ther you select an object resides in the right layer, or simply type its name.

At the end you will see the following at the command window:

8 objects changed to layer “Dimensions”
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5.4 WHILE YOU ARE AT THE LAYER PROPERTIES MANAGER

While you are in the Layer Properties Manager palette, you can do sev-
eral actions; for example, if you select a layer and then right-click, you will
see a menu such as the following:

[§7 showFiter Tree
Show Filters in Layer List

Set current

New Layer

Rename Layer F2
Delete Layer

Change Description

Remove From Group Filter

New Layer VP Frozen in All Viewports
VP Freeze Layer >
VP Thaw Layer in All Viewports

Isolate selected layers

Merge selected layer(s) to ...

Select All
Clear All
Select All but Current

Invert Selection

Invert Layer Filter

Layer Filters >

Save Layer States...
Restore Layer State...

In this menu you can do all or any of the following:

Set the current layer

Create a new layer

Delete a layer

Select All layers

Clear the selection

Select All but Current

Invert Selection (make the selected unselected, and vice versa)

One of these things is to show or hide the Filter Tree:

Show Filter Tree (by default it is turned on)
Show Filters in the Layer List (by default it is turned off)
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If you turned off Show Filter Tree, you will be allowed to see more
information about your layers, as in the following:

X
b Current layer: 0
wmwm| B STFERY
» | S. Name a On Fre
V0 Yo
27 Centerline CE
= 47 Defpoints ®
g 47 Dimension Q K
< 47 Hatch ? )
= M
2 Y 9
: v
5 _ ¥
x £ Titlg Block ¥ K
g, » | &7 Viewports QaY
=

Z @ ~ All: 10 layers displayed of 1(

Another way to do the same thing is by clicking the small arrows at the
top right part of the Filter Tree pane:

x
" Current layer: 0
p| @ | B GG G
Filters « | S.. Name A lont e
2, Al VA P
(&2 All Used Layers Collapses Layer filter tree. y
= Defpoints Y X
2 > Nimancinn 0 ¥

PRACTICE 5-2 Layer Controls

Start AutoCAD 2019
Open Practice 5-2.dwg
Make Layer 0 the current layer

1.

2.

3.

4. Freeze layers: Centerlines and Hatch

5. Lock layers: Furniture. What happened to the color?
6.

Get closer to any object in the Furniture layer, and check how the icon
appears when you get closer

7. Try to erase one of the objects in layer Furniture, and type down the
message:
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8.

10.

11

12.

13

1S5.

. Click Layer Previous; what happened?
14.

Using the Layer Properties Manager, try to freeze layer 0 (the current
layer) and type down the message from AutoCAD:

. Try to rename layer 0 and type down the message from AutoCAD:

Rename layer Partition to become Inside Wall

. Using the Match command, select the two doors at the bottom (their

color is black or white) to match one of the blue doors

Using the Layer Properties Manager, select all layers, then change their
color to black or white. Then close the Layer Properties Manager

Click the current button for Make Object’s layer and click one of the
yellow lines; what is the current layer now?

Save and close the file

5.5 CHANGING AN OBJECT’S LAYER, QUICK PROPERTIES,
AND PROPERTIES

We will learn to control an object’s properties.

5.5.1 Reading Instantaneous Information About an Object

AutoCAD provides you with instantaneous information about any object

when your mouse hovers over the object, as in the following illustration:

!
T o

Color MBylayer —
—| Layer A-Walls | —

Linetype Bylayer
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AutoCAD is showing the type of object (Line), its color, its layer, and its
linetype.

5.5.2 How to Move an Object from a Layer to Another Layer

Any object in AutoCAD should reside in a layer. To move an object from
one layer to another, follow the following steps:

Click the desired object(s)
Go to the Home tab, locate the Layers panel, and check the layer name
that the pop-up list is displaying. This part may sometimes be blank; this
happens when your desired objects reside in different layers. Click the
layer’s pop-up list and select the new layer name

= Press [Esc] once to deselect all the selected objects

5.5.3 What is Quick Properties?

This is the first of two commands that will enable you to change the
properties of selected objects. An object’s properties differ depending on
the object type; line properties are different comparing to arcs, circles, or
polylines.

Quick Properties will pop up on the screen whenever you select objects
without issuing a command (using grips selection); if it does not appear, click
the following button on the Status bar to switch it on/off.

Quick Properties - Off
| QPMODE

p-+’aom@5
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When you select an object you will see the following (using circle as an

example):

Circle

s
Layer
Linetype
Center X
Center Y
Radius
Diameter
Circumference
Area

EL
@ Bylayer
0

ByLayer
48307

3.2326

12,0000

24.0000

753982

452.3893

You will see information like:

Color
Layer
Linetype

Radius and Diameter
Circumference and Area

Coordinates of Center point (X & Y)

If you select more than one object from the same type, you will see this:

Line (3)
Color
Layer
Linetype
Length

AL
O ByLayer
Centerline
— - — - Bylayer
*VARIES*

But if you select more than one object from different types, you will see

this:

a Al (4)

(=B

You will see All(number) which means you are seeing nine objects (as
our example) from different types, but you can see a breakdown of the se-
lected objects by clicking the pop-up list, as shown below:

Line (1)

Circle (1)
Arc (1)

Rotated Dimension (1)
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When you select a single object type, you can change the general and
specific object’s properties.

The user should note that while at Quick Properties, whenever you se-
lect a different layer, color, linetype, etc., you will see the effect of your
change concurrently. This applies to the next command as well.

5.5.4 What Is Properties?

As the name indicates, Quick Properties will be your fast way to change
the properties of objects. However, the Properties command is more de-
tailed. All the rules we discussed for Quick Properties are applicable here
as well.

To issue the Properties command, do the following:

= Select the desired object(s)
= Right-click and select the Properties option

Another way is to double-click any object to get the Properties palette.
This way has two drawbacks: first, it will be for a single object only; second,
some objects like polylines, blocks, hatch patterns, and text will interpret this
action as an edit. Either way, you will see the following:

x

be| |Line(3) |
® General -
Color O Bylayer
Layer Centerline
Linetype — - — Bylayer
Linetype scale  1.0000
Plot style ByLayer
Lineweight ByLayer
Transparency ~ Bylayer
Hyperlink
Thickness 0.0000
3D Visualization =
Material ByLayer
Geometry -
Start X *VARIES*
Start Y *VARIES*
StartZ 0.0000
End X *VARIES*
EndY 26.5626

EndZ
Delta X
Delta Y
DeltaZ
Length VARIES
Angle 270

@ PROPERTES
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As you can see there is much more information displayed here than in

the Quick Properties, hence giving you the power to make more changes to
the selected objects.

NOTE

Some of the information is shaded, which means it is Read-Only.

PRACTICE 5-3 Changing Object’s Layer, Quick
Properties, and Properties

1.
2.

[$M)

Start AutoCAD 2019
Open Practice 5-3.dwg

. Hover over one of the circles of the centerlines, and type down the name

of the layer:

. Select all circles and text inside them and move them to layer Centerlines
. Change the properties of the circles to be Continuous
. Delete layer Centerlines-TAGS

. Zoom to the lower door and you will find two red lines at the right and at

the left; move them from layer Dimensions to layer A-Walls

. Save and close the file

5.6 INQUIRY COMMANDS - INTRODUCTION

The main purpose of this set of commands is to measure lengths be-

tween two points, inquire the radius of a circle or arc, measure the angle,
measure the area, or measure the volume for 3D objects. The user will use
this set of commands to make sure that the drawing is correct and according
to the design intent. To issue these functions go to the Home tab and locate
the Utilities panel. For all of these commands, the cursor will change to the
following:

#L
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5.7 MEASURING DISTANCE

This command will measure the distance between two selected points.
To issue this command, go to the Home tab, locate the Utilities panel, and
click the Distance button:

Measure

-

! Distance

@ Radiy Distance
Measures the distance between two points or along a polyline
} Angl¢

3 |m

) : MEASUREGEOM
b Area | Press F1 for more help
fo]

OJ Volume

You will see the following prompt:

Specify first point:
Specify second point:

Select the desired points and AutoCAD will display an illustration simi-
lar to the following on the screen:

—

And you will see the following result on the command prompt:

Distance = 2.4, Angle in XY Plane = 0, Angle from XY
Plane = 0

Delta X 2.4, Delta Y = 0.0000, Delta Z = 0.0000
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5.8 INQUIRING RADIUS

This command will check the radius (and parameter as well) of an ex-
isting circle or arc. To issue this command, go to the Home tab, locate the
Utilities panel, and select the Radius button:

—

i
Measure |
v

b Dista

prrener

6)mmij
oy

EI% Angl{ padius

Measures the radius of a circle or arc
D Area

[z MEASUREGEOM

O Volur| Press F1 for more help
L— 7

AutoCAD will display the following prompt:
Select arc or circle:

Select the desired arc or circle and you will see the following on the
screen:

- Distance

® Radius

Angle
ARea

Volume
eXit

You will see the following on the command window:

Radius = 2.00
=4

0
Diameter .000
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5.9 MEASURING ANGLE

This command will measure an angle (between two lines, the included
angle of an arc, or two points and the center of the circle). To issue this com-
mand go to the Home tab, locate the Utilities panel, then select the Angle
button:

k@
c ] T
Measure pd
]

S Distance

@ Radius

‘D Ansle\J

b Area Angle

Measures the angle

Oii Volun
d [z MEASUREGEOM

Press F1 for more help

You will see the following prompt:
Select arc, circle, line, or <Specify vertex>:

Select the desired objects (whether two lines, an arc, or points on a cir-
cle) and AutoCAD will display the following on the screen:

PR —

—7

Also, you will see the following in the command window:

Angle = 135°
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5.10 MEASURING AREA

This command will measure areas, whether simple area (area that has no
islands inside), or complex area (areas that have islands inside). AutoCAD
can measure areas between points (assuming lines and arcs connect them),
or objects (like circles, closed polylines, etc.). To issue this command go to
the Home tab, locate the Utilities panel, then select the Area button:

s

T B

(] o] s

Measures the area

[z MEASUREGEOM

Press F1 for more help

The user will see the following prompt:

Specify first corner point or [Object/Add area/ Subtract
area/eXit] <Object>:

5.10.1 How to Calculate Simple Area

The definition of simple area is any closed area without any objects
(islands) inside it. AutoCAD will assume you want to measure a simple area
if you start by specifying points or selecting objects. If you start specifying
points, AutoCAD will assume there are either lines or arcs connecting them.
For lines you will see the following prompts:

Specify next point or
Specify next point or
Specify next point or
Specify next point or

Arc/Length/Undo] :
Arc/Length/Undo] :
Arc/Length/Undo/Total] <Total>:

[
[
[
[Arc/Length/Undo/Total] <Total>:
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If you see an arc in your area, simply change the mode to Arc, and you
will see prompts identical to the Polyline command. Keep specifying points
of lines or arcs until you press [Enter]. You will see the Total value of mea-
sured area in the command window, and you will see the following on the
screen:

Y

—I:I_‘ |

Also, you will see the following displayed in the command window:

Area = 18.8366, Perimeter = 17.0416

If you have a simple area and the parameter is a single object, you can
select the object rather than specifying points. Either right-click and select
the Object option, or type o at the command window, and you will see the
following prompt:

Select objects:

Select the object whose area you want to measure, then press [Enter].

5.10.2 How to Calculate Complex Area

The definition of a complex area is any closed area with objects (islands)
inside it. To tell AutoCAD you want to calculate a complex area, you have to
start with either Add area or Subtract area.

If you start with Add area or Subtract area, AutoCAD will start with area
=0, and will add areas and subtract areas as needed. For the Add area mode
you will see the following prompt:

Specify first corner point or [Object/Subtract area/eXit]:



164 * AuToCAD® 2019 BEGINNING AND INTERMEDIATE

Specify the area using the same methods discussed above (points or ob-
ject), then switch to Subtract area mode; you will see the following prompts:

Specify first corner point or [Object/Add area/eXit]:

AutoCAD will give you a subtotal each time after adding or subtracting
areas. When you are done, press [Enter] twice to end the command and get
the final net area.

You will see the following picture:

O
Q
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PRACTICE 5-4 Inquiry Commands

1. Start AutoCAD 2019
2. Open Practice 5-4.dwg

3. Freeze all layers except A-Walls (make layer A-Walls current, then select
all layers except current, and freeze them)

4. Measure the length of the slanted wall from the inside, and type the infor-

mation given by AutoCAD:
a. Length = (1.6971)
b. Angle in XY plane = (45, or 135)
c. DeltaX = (1.2000)
d.Delta Y = (1.2000)

5. Thaw layer Partition

6. Measure the horizontal and vertical lengths of the room at the upper right
part (you can use Nearest and Perpendicular osnaps) and type them down:

a. Horizontal Distance = (5.05)
b. Vertical Distance = (3.9)
7. Measure the inside area of the room at the lower right part of the plan
and type it down:
a. Area = (21.8016)
b. Parameter = (18.2416)

8. Save and close the file

PRACTICE 5-5 Inquiry Commands

1. Start AutoCAD 2019
2. Open Practice 5-5.dwg

3. Calculate the net area of the shape without all the inside objects and type
it down: Area = (33.3426)

4. Save and close the file
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NOTES
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CHAPTER REVIEW

1. One of the following is not true about layer name:
a. Should not exceed 256 characters
b. Space is allowed
c. $is allowed
d. $ is not allowed

2. You can’t the current layer

3. You can the current layer

4. You can undo layer actions only
a. True
b. False
5. Area command can calculate only areas without any islands inside it
a. True
b. False
6. The following are facts about layer 0 (zero) except one:
a. User can’t rename it
b. User can’t set a new color for it
c. User can’t delete it
d. It is in all AutoCAD files

7. Delta X is one example of information available in
command

8. Most objects will respond to to display Properties
palette
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CHAPTER REVIEW ANSWERS

1.d
3. Turn off
5.b

7. Measure distance



CHAPTER

BLOCKS AND HATCH

In This Chapter

e What are blocks and how are they defined?
e How to use (insert) blocks

* How to explode and convert blocks

® How to hatch in AutoCAD

e How to control hatch in AutoCAD

* How to edit hatch

6.1 WHY DO WE NEED BLOCKS?

In your daily work there will be shapes you will need repeatedly.
You have two options: either draw it each time; or draw it once and
save it as a block (the block will be a single object) that can be used
(inserted) as many times as you wish in the current file, and in other
files as well.

Lots of benefits will be gained if blocks are used:

m  The file size will be less, due to the fact that each block will be counted
as a single object
Standardization for the same company

= Speed of completing a drawing

= Using of Design Center and Tool Palettes
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6.2 HOW TO CREATE A BLOCK

In order to create a block, make sure you take the following steps:

= Draft the shape that you want to create a block from in layer 0 (zero).
Layer 0 will enable the block to inherit the properties (color, linetype,
lineweight) of the layer which will reside.

®  Make sure to control the “Block unit,” which will enable AutoCAD to
automatically scale the block to appear in the right size in any other
drawing

= Draft the shape that you want to create a block from in its real-life dimen-
sions

Let’s assume we draw the following shape:

]
Now you are ready to issue the command: go to the Insert tab, locate the
Block Definition panel, and select the Create Block button:

3| 5B

Create | Define Manage Block
Block |Attributes Attributes Editor

‘ i Create Block
B
Eé) Create Block

Creates a block definition from selected objects

ition ¥

[ BLOCK

Press F1 for more help
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You will see the following dialog box:

A Block Definition X
Name:
lDoor v ]
Base point Objects Behavior
[] Specify On-screen [] Specify On-screen [J Annotative
Pick point Select objects F Match block orientation
flt» + -¢5 to layout
X ORetain [ Scale unfomiy
" O .
Allo lodi
Z: |0.0000 S o Fama
: 0 o cicis e
Settings Description
Block unit:
Inches v
[]Open in block edtor Cancel Help
Do the following:

Type the block’s name (it should not exceed 255 characters, use only
numbers, letters, -, _, $, and space)

Specify Base point, either by typing X Y Z coordinates, or select the
Pick point button to input the base point graphically

Click the Select objects button to select the desired objects

AutoCAD will create from the drawn objects the needed block, but what
should be done with the objects afterward? The user should select one
of the three choices available, either to Retain (leave) objects as they are,
Convert them to a block, or Delete them

Objects
[] Specify On-screen
-4 | Select objects -¢E
O Retain
(®) Convert to block
(O Delete
‘A No objects selected
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s Select whether the block will be Annotative (a feature that will be dis-
cussed in Chapter 9), whether to allow the block to scale uniformly in
both X and Y, and whether to allow you to explode the block later on

Behavior

[[] Annotative

[[] Scale uniformly

[V] Allow exploding

s Select the Block unit. This will tell A utoCAD what each AutoCAD unit
used in this block will equal; this will help AutoCAD in the Automatic
scaling feature

Settings
Block unit:

Meters v

Hyperink...

Type block description
Turn the checkbox “Open in a block editor” off, because this is an
advanced feature which is used for creating dynamic blocks

= Once you finished inputting all the above data, click OK

Later on you will use (insert) the block; you will insert only a copy of the
block definition, and the original block definition will stay intact.

6.3 HOW TO USE (INSERT) BLOCKS

After block creation, the user is ready to use (insert) the block in the
current drawing. Nonetheless, you should make sure that you are in the right
layer, and that the drawing is ready to accept the block (make sure the door
openings are made before the insertion of the door, for example).
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Now you are ready to issue the command: go to the Insert tab, locate
the Block panel, then click the Insert button:

O »
Edit "
Attribute

ﬂ\ﬂ\

Interior Door Exterior Door

I—F— ===

SlidingDoor ~ Window 1

More Options...

You will see a list of the current blocks available in your drawing. Using
this method, you can’t change the scale or rotation angle. This is a very fast
way to insert blocks in your drawing. On the other hand, if you would like
to customize the insertion process, then select More Options to see the

following dialog box.

A Insert X
Name: [Exteror Door v] [Bowe ]
Path
Locate using Geographic Data
Insertion point Scale Rotation
[ Specty On-screen [] Specéy On-screen [ Specfy Onscreen
0 X i Ange: [0
g Y] e
Unit
0 z i ] E==
Wt e Factor: [1
O Eplode oK Cancel Help

If the block is created in the current file, click the pop-up list to select
it. Also, you can click the Browse button to select a file and insert it in the
current file as a block.
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The user should specify the Insertion point, the Scale, and the Rota-
tion angle, either by using the Specify On-Screen checkbox or by typing the
needed value.

While using the Scale you can insert mirror images of the block by using
negative values. Check the following illustration:

A=1,%=1 X=-1,Y=1

X=1,Y=-1 X=-1¥ =1

While you are using the Rotation angle, remember the CCW is always
positive.

6.3.1 Block Insertion Point OSNAP

After inserting a block incidence, click it to see the following:

SR}

The whole block is one unit, and only one grip, the insertion point, is
highlighted. There is a specific OSNAP to snap at this point called Insertion
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(or insert depending on where you are looking). Check the following
illustration:

=

t
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PRACTICE 6-1 Creating and Inserting Blocks

1. Start AutoCAD 2019
2. Open Practice 6-1.dwg

3. There are three shapes at the left drawn in layer 0. Create from these
shapes three blocks, naming them Window, Single Door, and Double
Door, leaving the block unit to default value

4. Use the Insert command to insert the three blocks in the proper places
using the proper layers, as in the following picture:

N )

N 2

5. Save and close the file
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6.4 EXPLODING BLOCKS AND CONVERTING THEM TO FILES

6.4.1 Exploding Blocks

As with polylines when we explode them into lines and arcs, we can do
the same thing with blocks. The explode command will bring them back to
their original objects. This practice is definitely not recommended, as we
always advocate keeping blocks as one object and not exploding them.

To issue the command, go to the Home tab, locate the Modify panel,
and select the Explode button:

5‘5 ‘%’ Move O Rotate \g Trim ~
B o3 N M ~ i
o5 Copy A\ Mirror { Fillet ~

[L\ Stretch 5] Scale 88 Amay + @

a0l

q

Explode

Breaks a compound object into its component objects

Modify ~

[z EXPLODE

Press F1 for more help

You will see the following prompt:

Select objects:

Select the desired blocks and press [Enter] to end the command.

6.4.2 Converting Blocks to Files

This is an old practice in which we used to convert all of our blocks to
files in order to use them in other files. This practice was eclipsed by the
emergence of the Design Center and Tool Palettes.
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Toissue the command, go to the Insert tab and locate Block Definition,
then click the Write Block button:

5 5o

Create Define  Manage Block
Block | Attributes Attributes Editor

1_—€“ Create Block

Eg Write Bltg

Write Block

ition v

Saves selected objects or converts a block to a specified drawing
file

= WBLOCK

Press F1 for more help

You will see the following dialog box:

A Write Block X
Source
@ Block: | Exterior Door v|
O Entire drawing
O Objects
Base point Objects
m Pick point B Select object %
0 Retain
0 Convert to block
Delete from drawing
z |0
No objects selected
Destination
File name and path:
C:\Users\Munir Hamad\Documents\Exterior Door v
Insert units: Milimeters v
OK Cancel Help

Select the Block option under Source. Select the name of the block.
Under Destination input the file name and path and specify the insert unit.

You can use the same dialog box to create a file from the entire drawing or
from some of the objects in the current drawing.
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PRACTICE 6-2 Exploding, Converting

1. Start AutoCAD 2019
2. Open Practice 6-2.dwg

3. Start the Write Block command and select the Single Door block to con-
vert it to a file and save it in your practice folder

4. Explode one of the single door insertions. Using Quick Properties, select
one of the objects resulting from the exploding process. In which layer does
it reside? Why?

5. Save and close the file

6.5 HATCHING IN AUTOCAD

AutoCAD can hatch closed areas and non-closed areas (with maximum
distance defined by you).

There are two hatch pattern files that come with AutoCAD, and they
are: acad.pat & acadiso.pat (the hatch pattern file’s extension is *.PAT).

There are four pattern types:

= Solid (a single pattern covers the area with a single solid color)
= Gradient (two gradient colors are mixed together in several fashions)
= Pattern (several predefined patterns)

= User defined (simplest pattern: parallel lines)
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6.6 HATCH COMMAND: FIRST STEP

This command will put hatches in the drawing and control all of its prop-
erties. The preview is instantaneous. To issue the Hatch command, go to the
Home tab, locate the Draw panel, then click the Hatch button:

/ E @ _/'/. ‘:'

Line Polyline Circle Arc -
Z

Hatch

EI: Grad Hatch

Draw v

Fills an enclosed area or selected objects with a hatch pattern or
Bout fill

[ HATCH
Press F1 for more help

You will see a new context tab added to ribbons called Hatch Creation.
You will see several panels (they be discussed once we come to each one).

Your first step should be locating the Properties panel; at the top left part,
select the Hatch Type as shown below:

|Patt=rn - |6E - }*latch Transparency 0 Zq.é
ik

7| Solid ngle
[?. ) }Q 9 Set
;| Gradient [Z1.0000 v Origir
| [[pattem . Lries ~ | origin

User defined
Pattern

Displays a selection of ANSI, ISO, and other industry-standard
hatch patterns

Press F1 for more help

Once you select the Hatch Type, locate the Pattern panel; AutoCAD
will take you to first pattern in the selected type. For instance, if you select
Gradient in the Hatch Type, the first pattern in the Pattern panel will be
GR_LINEAR, which is the first pattern in the gradient patterns:

mOE Il

GOST_WO... | GR_LINEAR | GR_CYLIN  GR_INVCYL

4

«

Pattern
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Now, simply go (without any clicking) to the desired area to be hatched,
and you will see the area filled. At this moment there are two choices:

= If you like the result, click to pick the area, then go to the Close panel
and click Close Hatch Creation

= If the result did not satisfy you, you need to control the properties of the
hatch in an attempt to rectify the result

6.7 CONTROLLING HATCH PROPERTIES

If you clicked inside the area and you don't like the result, you need to
alter the properties of the hatch. All of these functions exist in the Properties
panel. They are:

= Hatch Color: Specify the color of the hatch or leave it to “Use Current”

o R ool R vt A ool 1 a2 [ oS BT |
Pattern v &~ }-{atch Transparency 0 Z/}_é %
7 248,215,49 ~|Jangle 0 < B Z
e so¢

W 152152204 [S =
Hatch Color —

Overrides the current color with a color specified for solid fills and
hatch patterns

Press F1 for more help

= Background Color: Specify the color of the background or leave it to

« >
None
Pattern - &~ }-latch Transparency 0
% 248,215,49 v Jangle 0
o[ W 152152,204 ~|% 1.0000 g
s .

Background Color

Specifies a background color for hatch patterns

Press F1 for more help
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= Transparency: By default all colors will be with their normal colors, but
you can increase the value of transparency (maximum 90) to decrease
the intensity of the color (hatch color and background color)

Pattern ~ & - [Hatekonsparency | 32 ) I
7 15,4 <Tang!
B O 2250 bogie Hatch Transparency N
b W 5215220 ~|Ba[1.0000 | pisplays the current value for hatch transparency, or accepts a [°
PSS value for the hatch transparency override
Press F1 for more help |

= Angle: Specify the angle of the hatch pattern (this has no effect with

Solid hatching)

Pattern v | ~ | Hatch Fansparency 32 A, s ™

; [] 24821549 Angl <’i‘> 179 /;% [Q

7 -

[-: poo [;ng = —.| Set |Associative| Annotative  Matc

e 152,1 Za| 1.

% W 152152204 TEa[1000 | yatch Angle i

Properties v Specifies an angle for the hatch pattern relative to the X axis of the

current UCS i
Press F1 for more help

= Scale (if you chose a User-defined type, this will be called Spacing):
Input the scale or spacing for the selected hatch pattern

Pattern v | - | Hatch }anspavency 32 Z\,ﬁ % *
7
7 248,215,49 /JAngle 179
E" O 2 ] Set ||Associative| Annota
o W 152152204 ~ @ 3| origin |
’ l |
Dioperties = Hatch Pattern Scale E

Expands or contracts a predefined or custom hatch pattern I

Press F1 for more help

= Hatch Layer Override: By default, the hatch will reside in the current
layer; using this function, you can specify the layer you want the hatch to
reside in, regardless of the current layer

Pattern Hatch }ansparency

7 [[] 24821549 | Angle 1
o W 152152204 ~ 3 1.0000

%7 | Use Current =

“o) TEAVE PER Hatch Layer Override

Overrides the current layer with a layer specified for hatches
1SO Pen Width:| 1.00 mm

X

Press F1 for more help

You can use the system variable HPLAYER, to create a new layer; and

NOTE set it as the default layer for hatch
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= Double: This option is only valid if the hatch type is User-defined. It
controls whether the lines are in one direction or crosshatched
- I:I User defined v =~ }ansparency 32 |;
7 248,215,49 v ] 179 |
o 0 Il 152,152,204 ~ 4 1.0000 5| ¢
o
& .Use Current ~
Double
) o Crosshatch
For user-defined hatch patterns, draws a second set of lines at 90
degrees to the original lines
Press F1 for more help
PRACTICE 6-3 INPUTTING HATCH AND CONTROLLING
HATCH PROPERTIES
1. Start AutoCAD 2019
2. Open Practice 6-3.dwg
3. Make layer Hatch the current layer
4. Start the Hatch command
5. Make sure of the following:

a. At Properties panel, Hatch Type is Pattern
b. At Pattern panel, ANSI31

. Hover over any part of the drawing and you will see the preview of the

hatch. You will notice that the Scale is a little bit small, so increase it to
become equal to 2.

. Select Hatch background = Yellow
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8. Then select the following areas to hatch:

W

9. Click the Close Hatch Creation button at the right

10. Start the Hatch command again, and you will notice that all options used
by the previous hatch are still valid. Change the angle to 90° and apply it
to the lower portion of the shape as shown below; click the Close Hatch

Creation button at the right.

11. You will have the following result:

2N
N
\
N
N
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12. Pan to the right until you see a circle, and rectangle

13. Start Gradient command, from Pattern panel, select GR_SPHER pat-
tern, click inside the circle

14. Change the two gradient colors as you wish, then finish the command

15. Start Gradient command again, from Pattern panel, select GR_CYLIN
pattern, click inside the rectangle

16. Change the Angle to be 90, see how the gradient hatch reacted to your
change. Finish the command

17. Save and close the file

6.8 SPECIFYING HATCH ORIGIN

When you want to hatch an area and want the pattern to start from a
certain point and not to abide by the default settings of AutoCAD, then you
need to manually set the Hatch Origin. By default, AutoCAD uses 0,0 as
the starting point for any hatch, which means you will never know for sure
if your hatch will be displayed correctly or not. In order to control Hatch
Origin, make sure you are still in the Hatch Creation context tab, locate the
Origin panel, and you will see the following:

Set Associative| Annot

Origin

J [y | optio

AEEE BE

g Store as Default Origin
{1 Origin

N

The apparent button is Set Origin, which will ask you to:
Specify origin point:

Specify the desired point or use the other predefined points (lower left
corner, upper left corner, etc.). You have the ability to save the point you
picked for future use instead of using 0,0
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See the following example:

T | | I | | | I
[ 1 1 1 ] T 1§ I [ | [
iﬂq m H s
1 I I -
I l EE:: f‘] |
T I = T
= T I S
Default Origin Origin is the lower left comer

6.9 CONTROLLING HATCH OPTIONS

These options will control the outcome of the hatching process; using
these options you will be able to hatch an open area (Gap Tolerance) or cre-
ate separate hatches, to mention only a few:

7| A

Associative| Annotative Match
Properties | F

i }Sap Tolerance 0.0000
Create Separate Hatches

H0J Outer Island Detection ~

Send Behind Boundary ~

@ Options M
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6.9.1 How to Create Associative Hatching

Hatch in AutoCAD is associative, which means hatch understands the
boundary it fills! When this boundary changes, hatch will respond correctly.
Check the illustration below:

=) 1 ]
s i)
I

: I
TLA

Il'l:::
Simg e N ana e

I
I
e s et | o [ o [ e |
L T T T 1

I
]
I

Current Hatch Windows move, Hatch responded

JJ|IJ
S e e
&Iﬂ
I]I]\llll

Windows move, Hatch didn't respond

6.9.2 How to Make Your Hatch Annotative

Annotative is an advanced feature related to printing will be discussed
later in this book.



188 * AuToCAD® 2019 BEGINNING AND INTERMEDIATE

6.9.3 Using Match Properties to Create Identical Hatches

This option will create an identical hatch from an existing hatch (it will
reside in the same layer; also, it will have the same angle, scale, transparency,
ete.).

This option has two-button associated with it: Use the current origin, or
Use the source hatch origin; both options are self-descriptive.

ive Match i Close
Properties | Hatch Creation i

: by
= |§\)'; Use current origin

+
@,' Use source hatch origin
‘.

Select the Match Properties button, and you will see the following
prompt:

Select hatch object:

Select the hatch object that you desire to mimic, and you will see the
following prompt:

Pick internal point or [Select objects/seTtings]:

Click inside the desired area. Keep selecting the area, and when done
press [Enter] to end the command.
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6.9.4 Hatching an Open Area

By default, AutoCAD will hatch only closed areas. However, you can
ask AutoCAD to hatch an area with an opening. To tell AutoCAD to allow
hatching in an open area, simply set the Gap Tolerance, which is the maxi-
mum allowable opening; any area with an opening bigger than this value will
not be hatched.

|Tolerance 825.2500 (
Create Separate Hatches
70} Outer Island Detection ~

Send Behind Boundary ~
l@ Options §

When you want to hatch this area, the preview will not be displayed;
accordingly, you need to click inside the opened area, and you will see the
following warning message:

Hatch - Open Boundary Warning X

|\ The hatch boundary is not closed. What do you
*~ wantto do?

—> Continue hatching this area
The area will be hatched even though one or more gaps
exist.

—> Do not hatch this area

/) Show details Cancel

[0 Always perform my current choice

Either continue hatching the open area or skip this operation.
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6.9.5 Creating Separate Hatches in the Same Command

Using the same command, if you hatched several separated areas, Auto-
CAD will consider them a single hatch (single object).

You can override this default setting by telling AutoCAD that you want
separate hatches for separate areas: simply click this button on.

/ //ff/ef; .

Single Object

\\\\ %

Seperate Hatches
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6.9.6 Island Detection

When you are hatching an area that contains several areas (islands),
these inside areas may contain more islands. We want to know how Auto-
CAD will treat these islands.

There are four different ways to do this:

Associative| Annotative Match
Properties | |

|Tolerance 800.0000
Create Separate Hatches

HOf| Outer Island Detection lvl

Normal Island Detection

VIIII’
2 ? Quter Island Detection

Vzzz24

Ignore Island Detection

Ezé No Island Detection

®  Normal Island Detection AutoCAD will hatch the first area (the outer
one), then leave the second one, hatching the third, and so on
Outer Island Detection AutoCAD will hatch the outer area only
Ignore Island Detection AutoCAD will ignore all of the inner islands,
and hatch the outer area, as if there were no areas inside

= No Islands detection this option will turn off the island detection
feature, which is the same result as the Ignore Island Detection option
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6.9.7 Set Hatch Draw Order

Hatch like any other object in AutoCAD: you can set the draw order for
it, relative to the other objects. You have five choices to pick from:

Associative

A

Annotative

Match
Properties |

([

x}a;]ToIerance 800.0000
Create Separate Hatches
Al Outer Island Detection ~

Send Behind Boundary |~

The five cases are:

Do Not Assign, use
Send to Back
Bring to Front

LVZ‘é Do Not Assign

[:W@ Send to Back

Bring to Front

Send Behind Boundary
Bring in Front of Boundary

the default

Send Behind Boundary
Bring in Front of Boundary

Check the following example:

Send Behind Boundary

Bring in Front of Boundary
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PRACTICE 6-4 Hatch Origin and Options

10.

1. Start AutoCAD 2019

2. Open Practice 6-4.dwg
3.
4

Start Hatch command.

. Using the Options panel, click the Match Properties button and select the

hatch of the Toilet, and then apply it to the Kitchen. Press [Enter] to end
the command.

. Start the Hatch command again, set background color = 40, scale = 4, and

transparency = 0; hover over the Study room and change the Origin point
to the lower left corner of the room. Click inside the Study and end the
command.

. Zoom to the lower right corner of the Living Room, and you will see the

area is opened. Start the Hatch command again and set the Gap Toler-
ance = 0.3 (the opening in this drawing is 0.2, so 0.3 is enough), then set
to create separate hatches. Click inside the Living Room and you will see
a warning message; select the Continue hatching this area option, then
click inside the Sitting Room and end the command.

. Thaw layer A-Doors, and notice that the two doors of the Living Room

and Study are not shown properly. To solve this problem, select the hatch,
right-click, select the Draw Order option, and select the Send to Back
option.

. Start the Hatch command for the fourth time, and from Hatch Type select

Solid and hatch the outside walls.

. Zoom to any window of the Kitchen and move it a small distance; what

happened to the hatch? Why?

Save and close the file
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6.10 HATCH BOUNDARY

If we were discussing older versions of AutoCAD, this panel (Boundary
panel) would be the first panel to discuss, but because of the instantaneous
display of the hatch once you are inside the hatch area, this part is not
important in this version; hence, we delayed discussing it until the end.

Depending on what you are doing—creating a new hatch or editing an
existing one—some of the buttons will be turned off and some of them will

be valid.

%_l/_/é ?[} Select
7/

///%
Pick Points

Don't Retain Boundaries v
ity Use Current Viewport ~
[@ Boundaries

The Pick Points button is always on, which will allow you to pick the
areas to hatch. Select and Remove will add/remove more objects to be in-
cluded in the hatch boundaries.

If you are editing a hatch (by clicking it), you will see the Recreate but-
ton on. This button will help you to recreate the boundary if (for any reason)
the boundary was deleted. Simply click the hatch without its boundary, then
click the Recreate button, and you will see the following prompts:

Enter type of boundary object [Region/Polyline]
<Polyline>:
Reassociate hatch with new boundary? [Yes/No] <N>:

The first prompt will ask you to select the desired boundary type, then
ask to reassociate the boundary with the hatch.

If you select any hatch, AutoCAD will enable you to highlight (Display)
Boundary Objects, so you can edit the boundary. Check the following

illustration:
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Display Boundary ohjects = O Display Boundary ohjects = Cn

When you create a hatch, AutoCAD normally creates a polyline (or re-
gion) that fits the boundary exactly; once the command ends, AutoCAD will
delete it. Using the Retain Boundary pop-up list, you can ask AutoCAD to
keep it as a polyline or as a region, or not to keep it at all.

F

%/|| Don't Retain Boundaries

(3[Don't Retain Boundaries

Retain Boundaries - Polyline

Retain Boundaries - Region

In order for the Hatch command to work, it needs to analyze all the
objects in the current viewport (in model space this means the area you are
seeing right now), which may take very long time (depending on the number
of objects). You can ask AutoCAD to analyze only the relative objects rather
than all objects. Locate the Select New Boundary Set button:

Don't Retain Boundaries -

Select New Boundary Set

Specifies a limited set of objects, called a boundary set, for
evaluation by the pick point for the hatch

Press F1 for more help

You will see the following prompt:
Select objects:

Select the desired objects, then press [Enter]; the pop-up list will read
this time as Use Boundary Set instead of the default prompt.
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6.11 EDITING HATCH

Editing hatches in AutoCAD has never been easier. There are two ways
to edit a hatch: by clicking (single-click) or by using Properties (double-click).
If you click a hatch with a single click, three things will take place:

You will see a grip (small dot) at the center of the area
The context tab Hatch Editor will appear, which includes the same
panels Hatch Creation includes.

= The Quick Properties palette will appear

If you move your mouse to the grip (without clicking) you will see the
following menu:

/:’ T Stretch
,,,,,,,,,,,,,,,,,,,,,, Origin Point

,,,,,,,, Hatch Angle
Hatch Scale

You can do any or all of the following:

= Stretch (which should be stretching the hatch, but will move the hatch
instead). In order to stretch the hatch, it is preferable to display bound-
ary objects as discussed above
Modity the Origin Point on the spot
Modify the Hatch Angle on the spot
Modify the Hatch Scale on the spot

Also, the context tab Hatch Editor will make all the necessary modifica-
tions because it contains the same panels as the Hatch Creation tab.
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The Quick Properties palette will appear as well, and hence the user
can make the edits needed:

Hatch v E
Color @ Bylayer

Layer 0

Type Predefined

Pattern name ANSI31

Annotative No

Angle 0

Scale 1.0000

Associative Yes

Background color [ None

On the other hand, double-clicking the desired hatch, or selecting the
hatch, right-clicking, and selecting the Properties option will show the

Properties palette:

x
1]
3%

@ PROPERTES

|Hatch - @+ 4
I General - ‘
Color @ Bylayer
Layer 0
Linetype BylLayer
Linetype scale 1.0000
Plot style ByColor
Lineweight ByLayer
Transparency ByLayer
Hyperlink
Pattern -
Type Predefined
Pattern name ANSI31
Annotative No
Angle 0
Scale 1.0000
Origin X 0.0000
Origin Y 0.0000
Spacing 1.0000
ISO pen width 1.00 mm
Double No
Associative Yes
Island detectio... Outer
Background col... & None

Cumulative Area

The data valid for editing is everything related to the hatch properties,
options, and boundary. Moreover, the Properties palette provides a single
piece of information that other methods don’t, which is the Area of the
hatch. If you select a single hatch (whether single area, or multiple areas
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hatched as a single area), the Area field and the Cumulative Area will be
the same. But if you select multiple areas created using different commands,
you will see only Cumulative Area filled, and the Area field showing Var-
ies as a value.

If you select the hatch and right-click, you will see some Hatch-related

editing commands like:

T

7\ Hatch Edit...

"Z\,\ Set Origin

cily Set Boundary

[z, Generate Boundary

Annaotative Obiect Scale

Which will do all or any of the following:
Hatch Edit, which will show the old Hatch dialog box

Set Origin, which will help you set a new origin
Set Boundary, which will help you set a new boundary
Generate boundary, which will regenerate a new boundary for this hatch

PRACTICE 6-5 Hatch Boundary and Hatch Editing

A WD

. Start AutoCAD 2019
. Open Practice 6-5.dwg
. Select the existing hatch at the top left of the drawing

. From the Boundaries panel, click Recreate, then select Polyline and

Yes. You can see that AutoCAD recreated a new boundary for this orphan
hatch

. Using the existing hatch at the middle left, select the hatch so you can see

the special grip, then change the angle to 90°

. Using the existing hatch at the bottom left, select the hatch so you can see

the special grip, then change the origin point to be the lower left corner
and the scale to be = 0.1

. Using the existing hatch at the upper right, select, right-click, then select

the Properties option; change the scale to be 0.5 and the background
color to be Magenta. What is the total area of the hatch?
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8. Start the Hatch command, select pattern name = steel, and set the scale =
2.0; now go to the Options panel and change Island detection to Normal.
Try Hatching the shape at the middle right. Change the Island detection
to Outer and try it, then Ignore and try it. Finally get it back to Normal
and finish the command

9. Save and close the file
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NOTES
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CHAPTER REVIEW

1. The command to convert a block to a file is:
a. Makeblock
b. Createblock
c. Whblock
d. None of the above

2. There are hatch types in AutoCAD

3. When you create a block in a drawing, you can’t use it in other drawings:
a. True
b. False

4. Hatch grips are like the normal objects:
a. True

b. False

5. In the Insert command, you can see the blocks available in the current
drawing:

a. True

b. False

CHAPTER REVIEW ANSWERS







CHAPTER

WRITING TEXT

In This chapter

® How to write using single line text and multiline text
* How to edit text

7.1 WRITING TEXT USING SINGLE LINE TEXT

This command will create lines of text; each line is an independent ob-
ject. To issue the command, go to the Annotate tab, locate the Text panel,
then click the Single Line button:

A %% |Standard

— |& |Find text
Multiline

&
[A] 02000

Text ¢
Text v u
A Multiline Text

A Single Line

Single Line

Displays text on screen as it is entered
o TEXT

Press F1 for more help
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You will see the following prompt:

Current text style: "Standard" Text height: 0.2000
Annotative: No Justify: Left

Specify start point of text or [Justify/Stylel]:
Specify rotation angle of text <0>:

The first prompt is to give you some information about the current set-
tings. The report shows the current style (in our example Standard), the cur-
rent height (in our example = 0.20), whether this text will be annotative or
not, and the justification of the text.

At the first prompt you can change the current Justification (discussed
in the Multiline text) and Style settings by typing J or S, or you can specity
the start point of the baseline of the text, then specify the rotation angle (the
default value is 0 (zero); once you press [Enter] you will see a blinking cursor
on the screen, ready for you to type any text you want. To finish any line,
press [Enter]; to end the command press [Enter] twice.

Another way of setting the current text style is to go to the Annotate
tab, then locate the Text panel; at the top right, the current text style can be
changed to any desired text style:

A 2% Standar -
N = ~

SingleLine © oo =
. 2] |0.2000 ~

Text v -

PRACTICE 7-1 CREATING TEXT STYLE AND
SINGLE LINE TEXT

1. Start AutoCAD 2019

2. Open Practice 7-1.dwg

3. Make Room Names text style current
4. Make layer Text current

5. Type the room names as shown below
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6. Make the Standard text style current (in this text style the height = 0,
hence you should set it every time you want to use this style)

7. Make layer Centerlines current
8. Zoom to the upper left centerline, check that the letter A is missing

9. Start Single Line text, right-click, and select the Justify option; from the
list pick MC (Middle Center), select the center of the circle as the Start
point, set the height to be 0.25 and the rotation angle = 0, then type A and
press [Enter] twice

10. You should get the following results:

11. Save and close the file
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7.2 WRITING TEXT USING MULTILINE TEXT

This command will enable you to type text in a MS Word-similar envi-
ronment. To issue this command, go to the Annotate tab, locate the Text
panel, then click the Multiline Text button:

A %% Standard

— |8 |Find text
Multiline |
" [A] |0.2000

Text
Text ~ N
A Multiline Text

(e

A Singl| Multiline Text

Creates a multiline text object

4

4/

[ MTEXT
Press F1 for more help

You will see something like the following in the command window:

Current text style: "INR 05" Text height: 0.500 Annotative No
Specify first corner:

Specify opposite corner or [Height/Justify/Line spacing/
Rotation/Style/Width]:

The first prompt is to give you some information about the current set-
tings. The report shows the current style (in our example TNR_05) and the
current height (in our example = 0.50) and whether this text will be annota-
tive or not. You will need to specify an area to write in, so after the prompts,
the cursor will change to:

At the command window, you will see the following prompt:

Specify first corner:
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Specify the first corner and you will see the following:

abc

&

gl

At command window you will see the following prompt:

Specify opposite corner or [Height/Justify/Line spacing/
Rotation/Style/Width/ Columns]:

Specify the other corner or select one of the options; accordingly, a text
editor with a ruler will appear:

||,_||||»|\||r|\|||||||||||||\|10[

AutoCAD will show a context tab called Text Editor, which looks like
the following:

‘AaBb123 2 y i Al = @ g

e | Standard fatc ustificati olumns  Symbol Field | Spell |  Edit
ar - N N - Check| Di

Style

Using these panels will allow you to do lots of things. Here is a list of the
panels available:
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7.2.1 Style Panel
Below is a picture of the Style panel:

A Annotative

AaBb123 || AaBb123

A Annotative Standard

0.2000 v
_ /A Mask

4

Style

Use the Style panel to select the current text style you want to use and
set the height (this value will overwrite the text style height, so be careful).
Check Background Mask, for the selected text, you will see the following

dialog box:
A Background Mask X
Do o]
Border offset factor:
==
Fill Color
[Juse drawing background color [ Red v

7.2.2 Formatting Panel

Below is a picture of the Formatting Panel:

A B 7 & T Anal -
A\ -

U ByLayer v
Match o -_ Y=

X X, Aa~ I Clear ~

0/ |0.0000 =
25 11,0000 s
9 |1.0000 o
I@l Formatting

Use the Formatting panel to do all or any of the following:

Match the selected text properties and apply them to other text
Make the selected text Bold, Italic, Underlined, Overlined, or Strike-
through

= Change the Font and the Color of the selected text
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Change the selected text to be Superscript or Subscript

Change capital letters to small letters, and vice versa

Clear the text formatting

Change the Oblique Angle of the selected text

Change the Tracking (to increase or decrease the spaces between let-
ters). If the value is greater than 1, there will be more spaces between
letters, and vice versa)

= Change the Width Factor

7.2.3 Paragraph Panel

Below is a picture of the Paragraph panel:

Use the Paragraph panel to do all or any of the following:
= Change the Justification of the text related to the text area selected by
choosing one of the following options:

|A| := Bullets and Numbering ~

Justification IZ Line Spacing -

-

o

il
1]

|| v ToplLeftTL R
Top Center TC
Top Right TR
Middle Left ML
Middle Center MC
Middle Right MR
Bottom Left BL
Bottom Center BC
Bottom Right BR
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Below is an illustration of the nine points available related to the area:

TL TC TR

[
Ly
TQZ%J -

= Change the text selected to use Bullets and Numbering; there are
three choices listed below (Numbered, Lettered, and Bulleted):

Al i= Bulletsand Numbering +| == (@
LV} >
Justification v ott m|
v i= Numbered ®
Lettered >

rt
T s |

Start

Continue

v Allow Auto Bullets and Numbering
v Allow Bullets and Lists

= Change the Line Spacing of the paragraph; the choices are listed below:

i= Bullets and Numbering ~

Justification IE e Spacing 'I
N v 1.0x
1.5x L]

2.0x ﬁ

2.5x

More...

Clear Line Space




WRITING TexT © 211

= Change the horizontal justification of the text, by using one of the six
buttons as shown below:

|A| i= Bullets and Numbering ~

= Line Spacing ~

SZEIE=E

Justification

13

7.2.4 Insert Panel

Below is a picture of the Insert Panel:

@ %

Columns  Symbol Field

Insert

In Insert Panel, you can do all or any of the following to the selected text:
= Convert text to two Columns or more. If you click the Columns button,
the following menu will appear:

== ABC v
= | @ </ B @ v«
—_ s N Rul
Columns | Symbol Field || Spell Edit Find &
T - |[Check| Dictionaries | Replace A

= No Columns kck y [ Tools » | Optio
Dynamic Columns » Auto height I

==s Dynamic Columns ; v Manual height

I
il

4 Press F1 for more help &
Column Settings...
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The above shows Dynamic Columns, which will select whether you
want AutoCAD to specify the height (Auto height) or you want to set the
height (Manual height). If you want static columns then select the Static
Columns option to specify the number of columns:

== ABC
= | @ N B,
— . \ I
Columns | Symbol Field | Spell Edit Find &
- v Check| Dictionaries | Replace
= No Columns rck 3| Tools ~ |
v == Dynamic Columns >
== Static Columns » 2
Insert Col 3
Static Columns 4
Column S
Press F1 for more help 5
6

More...

Select the Insert Column Break Alt+Enter option to insert a column
break at a certain line, which means the rest of the column will go to the
next column

Select the Column Settings option to show the Column Settings
dialog box, which will allow you to do all of the above settings as well as
set the Column width and the Gutter distance:

A Column Settings X
Column Type Height
(® Dynamic Columns 1.5749
O Auto Height
(® Manual Height Width
O static Columns Column:
(O No Columns
S
Column Number

1 Total: 6.8171




= This is an example of columns:

WRITING TEXT © 213

L e e

AN |

<>

|General Notes:

These notes apply for villas type 01, 02, and

fyou have any architectural question, please
ask Eng. John
fyou have any structural question, piease ask
Eng. Rajeev
fyou have any electro-mechanical question,
please ask Eng. Mo
IAIA layering system is our standard for naming
layers
For mechanical drawings use always ANSI
!slandards

Igl

For Structural detalling use ACI code

As for drawing numbering use the following
All architectural drawings will be:
XYZ-001-NNNN

All electro-mechanical drawings will be:
XYZ-002-NNNN

All structural drawings will be: XYZ-003-NNNN

XYZ Management]

= Select Symbols to add scientific characters to your text that are not avail-
able at the keyboard. You will see the twenty available symbols:

@& B &

Columns | Symbol | Field |[ Spell Edit Find & [
N - ||Check| Dictionaries | Replace

Degrees %%d

ﬁ Plus/Minus %%p

Diameter %%c

Almost Equal \U+2248
Angle \U+2220
Boundary Line \U+E100
Center Line \U+2104
Delta \U+0394
Electrical Phase \U+0278
Flow Line \U+E101
Identity \U+2261

Initial Length \U+E200
Manument lina \I1=F1N2
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7.2.5 Spell Check Panel

Below is a picture of the Spell Check Panel:

T m

>

Spell Edit
Check| Dictionaries
Spell Check »

As long as you are in the Text editor, you can leave the Spell Check
button on to catch any misspelled words; a dotted red line will appear
underneath them, as in the following example:

|I"-\I'Illlwlll-\lllllol
Check the administravive

£

To get suggestions for the correct word, move to the word, right-click,
and you will see the following:

administrative
administratively
administrable

More Suggestions >

Add to Dictionary
Ignore All

Selert All Cerla A

Select the Edit Dictionaries button, which will enable you to select
another dictionary other than the default
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7.2.6 Tools Panel

Below is a picture of the Tools Panel:

K4

\ -]
Find &

i | Replace .A

) —9

Import Text

All CAPS

@ools

In the Tools panel, you can do all or any of the following:
= Click the Find & Replace button to search for a word and then replace
it with another word, as you will see in the following dialog box:

' Find and Replace ? X
Findwhat: | Mine | [ FindNext |
Replace with: | My | | Replace

Replace All

[IMatch case
[]Find whole words only o=
[Juse wildcards
M Match diacritics
[[IMatch half/full width forms (East Asian languages)

= Use the Import Text button to import text from text files
= Use the AutoCAPS button to write in the Text editor using capital
letters

7.2.7 Options Panel
Below is the picture of the Options Panel:

[¥ More ~

.\A
Options
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Using the Options panel you can do all or any of the following:
®  Change the Character set, Remove formatting of the selected text
change, change the Editor Settings, or get more help about Multiline

text:

[ More ~

Character Set »

Editor Settings

Help F1

= Show the ruler (by default it is displayed) or hide it

®  Undo and redo text actions

7.2.8 Close Panel

Below is a picture of the Close panel, which contains a single button to
close the Text editor; as a consequence, the Text editor context tab with all

its panels will close:

v

Close
Text Editor

Close

7.2.9 While You Are in the Text Editor

While you are in the text editor you can do the following things:
= The user can use the ruler to set the First Line indent and Paragraph

indent:

This is First line indent

|E“m|m‘(m\mlu-\m\mlwu\u-|m1uwlwu|m|uwlmlun\-wlol

This is Paragraph indent
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= If you right-click you will see the following menu, which includes all the
functions discussed above; hence you can reach these commands either
using the panels and buttons, or by this method:

Select All Ctri+A
Cut CtrlsX
Copy Ctrl+C
Paste CtrlsV
Paste Special >
Insert Field... Ctrl+F
Symbol >
Import Text...

Paragraph Alignment >
Paragraph...

Bullets and Lists >

Columns >

Find and Replace... Ctri+R
Change Case >
Al CAPS

V| Autocorrect cAPS Lock
Character Set >
Combine Paragraphs
Remove Formatting >
Background Mask...
Editor Settings >
Help Fi

Cancel

= You can change the width and height of the area using the following
controls:

| EEIEEEREE |..|...|...|...||,,|“,ol

General Notes:

These notes apply for villas type 01, 02, and 03:

If you have any architectural question, please ask Eng.
John

If you have any electro-mechanical question, please ask
Eng. Mo

|AIA layering system s our standard for naming layers
[For mechanical drawings use always ANSI standards
FFor Structural detailing use ACI code

iAs for drawing numbering use the following numbering

All architectural drawings will be: XYZ-001-NNNN
|All electro-mechanical drawings will be: XYZ-002-NNNN

|All structural drawings will be: XYZ-003-NNNN

|XYZ Manage ment
L
Column height: 35.5298 @

Column width: 37.3937

[ U B RO B I

)2, and 03:
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PRACTICE 7-2  WRITING USING MULTILINE TEXT

. Start AutoCAD 2019
. Open Practice 7-2.dwg

. You are now in a layout called “Cover”

1

2

3

4. Make sure that the current layer is Text
5. Make text style Title the current text style
6

. Start Multiline text and specify the two corners of the rectangle as your

text area

7. Before you write anything, change the Justification to MC

8. Type the following as shown:
e T T T S T e s T
| I
1 I
i b
] Villa Type 03 |
| Ground Floor Plan |
T Architectural Plan T

Architectural Details

1 I

9. Erase the rectangle

10. Go to layout called ISO Al — Overall
11. Make Notes text style the current text style

12. Using the rectangle at the right, specify the two corners of your text area



13.

14.
15.

16

17.

18.
19.
20.
. Go to ISO Al — Architectural Details
22.

21

23.
24.

25.

26.
27.
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Using the Tools panel, select the Import Text command and select the
Notes.text file

Select General Notes, and make it Bold, Underlined, and size = 5.0
Stretch the width a little bit so “03” will be in the same line

. Select the text from the first “If you have...” to “ACI code,” then select

Bullets and Numbering and select Numbered

Select the text starting from “As for...” until the last “NNNN,” and make
them Bulleted with line spacing = 1.5 x

Select the last line “XYZ Management” and make it centered and Italic
Close the text editor

Erase the rectangle

Using the rectangle, start Multiline text, select two opposite corners, and
import the same file: Notes.txt

Do the same thing you did above for the numbered and bulleted lists

Start the Column command and set two static columns, then using the

Column Settings dialog box, set Column Width = 125 and Gutter = 22.5

Using the two arrows at the lower left corner, make sure that all six points
are in the first column

Erase the rectangle

This what you should get:

General Notes:

These notes apply for villas type 01, 02, and 03:
1.

2.

=]

e« As for drawing numbering use the following

numbering guidlines:

If you have any architectural question, please ask
Eng. John

If you have any structural question, please ask Eng.
Rajeev

If you have any electro-mechanical question, please
ask Eng. Mo

AlA layering system is our standard for naming layers
For mechanical drawings use always ANSI standards
For Structural detailing use ACI code

28. Save and close the file

All architectural drawings will be: XYZ-001-NNNN
All electro-mechanical drawings will be:
XYZ-002-NNNN

All structural drawings will be: XYZ-003-NNNN

XYZ Management
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7.3 TEXT EDITING

There are several ways to edit the text, such as using double-click, using
Quick Properties, using Properties, and using Grips.

7.3.1 Double-Click Text

To edit the text, whether it is Single Line Text or Multiline text, simply
double-click it. If it is Single Line Text you will see the text selected, so you
will be able to add to it or modify it. If it is Multiline text, you will see the
Text Editor reopened, and the Text Edit context tab appears at the top.
Make all of your desired changes.

7.3.2 Quick Properties and Properties

To show the Quick Properties for either Single Line Text or Multiline
Text, simply click the desired text. You will see something like the following
(Text in the below pictures means Single Line Text and MText is Multiline

Text).
Text HE | MText ‘v =
Layer 0 Layer 0
Contents This is my first Contents \pxqc;This is my first
Style Standard Style Standard
Annotative No Annotative No
Justify Left Justify Top left
Height 0.2000 Text height 0.2000
Rotation 0 Rotation 0

You can change the following things: Layer, Contents, the Style, Anno-
tative (Yes or No), Justification, Height, and Rotation angle.
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If you select Single Line Text or Multiline Text, right-click, and then
select the Properties option, you will see something like the following (Text
in the below pictures means Single Line Text and MText is Multiline Text):

x x
Kl ([Text k- be| |MText BLEE
% | General - #| | General -
Color ® Bylayer Color ® Bylayer
Layer 0 Layer [
Linetype ByLayer Linetype ByLayer
Linetype scale 1.0000 Linetype scale 1.0000
Plot style ByColor Plot style ByColor
Lineweight ByLayer Lineweight ByLayer
Transparency ByLayer Transparency ByLayer
Hyperlink Hyperlink
Thickness 0.0000 3D Visualization =
3D izati = Material ByLayer
Material ByLayer Text =
Text = Contents \pxqc;This is my first
Contents This is my first Style Standard
Style Standard Annotative No ‘
Annotative No Justify Top left
Justify Left Direction By style ‘
Height 0.2000 Text height 02000
Rotation 0 Rotation 0
Width factor 1.0000 Line space factor 1.0000
Obliquing 0 Line space distance 0.3333
TextalignmentX  0.0000 Linespacestyle  Atleast
TextalignmentY  0.0000 Background mask  No
Text alignment Z 0.0000 Defined width 6.8171
Geometry - Defined height 0.0000
Position X 10.7091 Columns namic
Position Y 75610 Text frame No
£ Position Z 0.0000 2| | Geometry -
E« Misc = E Position X 7.9687
g Upside down No g Eosftfon ; z-ggég
m Backward No - osition |

As you can see from the above pictures, you can change anything related
to the selected text. Properties for MTEXT include an option to add a Text
frame around the text. Your text will look like the following:

For any structural
question, please ask
Eng. Gubta

7.3.3 Editing Using Grips

You will see a grip showing at the start point of the baseline, and another
one at the justification point (you may see one only, in the case of both points
coinciding); if you click a Single Line text you will see:

Jhis is my first text
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Whereas you will see a single grip appears at the Justification point when
Multiline text is selected (in the lower example, the Justification point is TL),
and you will see two triangles, one at the lower part and one at the right side.
The lower part of the triangle will allow you to cut your Multiline Text to col-
umns; simply stretch it up and see the text cut into two columns. The triangle
at the right will allow you to increase/decrease the horizontal distance of the
text, hence increasing/decreasing the height of the text.

“These notes apply for villas type
01, 02, and 03:

If you click any multicolumn text, you will see the same thing for the
first column at the left, except the arrow at the bottom is pointing downward
instead of upward. For the other columns you will see an arrow at the right
side. For the last column at the right, in addition to the normal arrow at the
right, you will see an arrow at the lower right corner, which will allow the
whole text to increase/decrease the width and height in one shot. Check the
following illustration:

ahways ANS st andardd®

! eneral Notes
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7.4 SPELLING CHECK AND FIND AND REPLACE

While you are at the Text Editor, you can Spell Check and Find and Re-
place, but what about if you are not in the Text Editor: can you Spell Check
and Find and Replace? The answer to that question is yes! AutoCAD can
spell check not only the whole drawing and the current text, but can also
check the current space and/or layout (layout will be discussed in Chapter 9)
or any desired selected text. To issue the Check Spelling command, go to the
Annotate tab, locate the Text panel, and click the Check Spelling button:

A Standard v a
L ST N pp @

Single Line

I
1 Check Spelling
Checks for spelling errors in all or part of a drawing

[ SPELL

Press F1 for more help

You will see the following dialog box:

A Check Spelling X
Where to check:
Entire drawing v |4 Start
Not in dictionary:
| Rajeev l Add to Dictionary
Suggestions:
| Rae ] Ignore All
e e ]
Raja Change
Ramjet
Trainee
Brae v Change All
Main dictionary:

Settings... Undo Close Help
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If AutoCAD finds any misspelled word, it will give you suggestions for a
proper replacement, or you can simply ignore the AutoCAD findings. Also,
AutoCAD can find any word or part of a word and replace it in the entire

drawing file.

To issue the Find and Replace command, go to the Annotate tab,
locate the Text panel, type the desired word you want to replace in the Find
text field as shown below, then click the small button at the right:

A %% Standard -

7 A
XY,
Single Line '|g. 2 &,
v [A]  0.2000 ~
Text »

You will see the following dialog box:

A Find and Replace

| Find what:

Find where:
[ [xz v

Current space/layout

} Replace with:
i I Acme v I
1

1 [CList results

|
| @ Replace Replace All Find

Under Replace with, type the new word(s) you want to replace. Select
one of the following choices: Find, Replace, and Replace All. When done,

click Done.
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PRACTICE 7-3 EDITING TEXT

. Start AutoCAD 2019
. Open Practice 7-3.dwg

. You are now in Cover layout. Click the text, and using the arrow at the

bottom, drag it upward to cut the text into two columns, each holding two
lines

. Using the arrow at the right of the second column, drag it until the two

columns touch each other. Press [Esc] to end the editing process

5. Go to layout ISO Al — Overall

10.

11.
12.
13.

14.

. Zoom to the text at the right, select it, right-click and choose the Proper-

ties option, and change the following
a. Change the style from Notes to Standard
b. Change Justify to be Middle Center
c. Change Text Height to be 4.5

Using the arrow at the right, stretch the text to the right by 10 units (if
Osnap is annoying you, switch it off)

Press [Esc] to end the editing process

Go to the Annotate tab, locate the Text panel, and at the Find and Replace
field type XYZ, then click the small button at the right. When the dialog
box comes up, type ACME in the Replace field, then click Replace All

Go to layout ISO A1 Architectural Details, double-click the multicolumn
text, and convert it to single column text.

Press [Esc] to end the editing process
Go to Model space

Click word “Hall” and Quick Properties will appear; set the Justification to
be Middle Center. Using the Move command, try to put this word at the
middle center of the space

Save and close the file
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NOTES
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CHAPTER REVIEW

1. There are two types of text in AutoCAD; single line and multiline:
a. True
b. False

2. One of the following is not a panel in the Text Editor context tab:
a. Insert
b. Options
c. Text
d. Paragraph

3. When you start the Single line text command, AutoCAD will inform you
the current text style:

a. True

b. False

4. While you are in multiline command, select option
to make the rest of the column go to the next column

5. In the multiline text command, you can set the background for a text:
a. True
b. False

6. Degrees, Centerline, and Not Equal are you can
insert in the multiline text command

CHAPTER REVIEW ANSWERS







CHAPTER

DIMENSIONS

In This Chapter

® What is dimensioning, and what are dimension types?
® How to insert different types of dimensions

e How to edit dimension block

8.1 WHAT IS DIMENSIONING IN AUTOCAD?

Dimensioning in AutoCAD is just like Text; the user should prepare di-
mension style as the first step, and then use it to insert dimensions. Dimen-
sion Style will control the overall outcome of the dimension block generated
by the different types of dimension commands.

To insert a dimension, depending on the type of the dimension, the user
should specify points or select objects, and then a dimension block will be
added to the drawing. For example, in order to add a linear dimension, the
user will select two points representing the distance to be measured, and a
third point will be the location of the dimension block. Check the illustration
below:
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Dimension Block
Location

3.00

First point f

Second Point

The generated block consists of three portions, which are:

= Dimension line
Extension lines
Dimension Text

See the following illustration:

Dimension line ‘\ / Dimension text
2 3.00 2

N Extension lines

8.2 DIMENSION TYPES

The following are the dimension types in AutoCAD:

1.00 Lz.ouJ 1.00

Linear
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< /

2.00 2.00

= ~

Aligned

R0.75 @1.00
M™2.36

(o) ©

Arc length Radius Diameter

60° 60°

Angular
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3.00

3.00

3.00

First point

First point

Second point

Second point

Continuous Dimension

Second point

9.00

6.00

3.00

Second point

Second point

Baseline Dimension

—1.73

Ordinate

Second point
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8.3 HOW TO INSERT A LINEAR DIMENSION

This command will create a horizontal or vertical dimension. To start the
Linear command, go to the Annotate tab, locate the Dimensions panel,
then select the Linear button:

"—“ Standard v P T A
e = —
A [l Use Current 115 =]
[ Linear [+|[7] Quick [{ Continue ~
s v

n:

Linear

/\/ Align¢ Linear

Creates a linear dimension

'z DIMLINEAR
— Press F1 for more hel,
;/r‘ Arc Lé, 5

Diameter

/(l\]ogged
X
Hi Ordinate

You will see the following prompts:

Specify first extension line origin or <select object>:
Specify second extension line origin:

Specify dimension line location or
[Mtext/Text/Angle/Horizontal/Vertical/Rotated]:

Specify the first point and second point of the dimension distance to be
measured, and then specify the location of the dimension block by specifying
the location of the dimension line. The following is the result:

rﬁwmﬁ
O

k‘\.SDU%
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Prompts contain other options, which are:

Mtext
Text

Angle
Horizontal
Vertical
Rotated

Mtext will edit the measured distance in MTEXT mode, whereas Text
will edit the measured distance in DTEXT (Single line) mode. Angle chang-
es the angle of the text (default is O (zero)). Horizontal and Vertical will force
the dimension to be either horizontal or vertical (default will specify either
by the movement of the mouse). Finally, Rotated creates a dimension line
parallel to another angle given by you.

8.4 HOW TO INSERT AN ALIGNED DIMENSION

This command will create a dimension parallel to the two points speci-
fied. To start this command, go to the Annotate tab, locate the Dimensions
panel, and then select the Aligned button:

g .Use Current = [’T] ['_] ['_]
[ Linear [+|[ 7] Quick [1{ Continue ~
s v

Linear
Aligned
e |
/\
\ An9| Aligned

Creates an aligned linear dimension

Dimension

Arcl —
'z DIMALIGNED

Radi Press F1 for more help

Diameter

N _Jogged

Y Ordinate

H- A QAN
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The following prompt will appear:

Specify first extension line origin or <select object>:
Specify second extension line origin:

Specify dimension line location or

[Mtext/Text/Angle]:

Specify the first point and second point of the dimension distance to be
measured, then specify the location of the dimension block by specitying the
location of the dimension line, as in the following illustration:

The rest of the options are identical to the Linear command prompts.

8.5 HOW TO INSERT AN ANGULAR DIMENSION

This command will insert an angular dimension between two lines, the
included angle of a circular arc, two points and the center of a circle, or
three points. To start this command, go to the Annotate tab, locate the
Dimensions panel, then select the Angular button:

Standard - i" T A
% [ Use Current ~ 2113 [=]
[ Linear [+|[7] Quick [{ Continue ~

ns v bl

Dimension

Linear

/\y Aligned

Arc Leng{ Angular
Creates an angular dimension

Radius [ —
/< acius | [k DIMANGULAR

Press F1 for more help
Diameter

"I\ Jogged

Y Ordinate

<
H
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AutoCAD may use one of the following methods based on the selected
objects:

If you select a circular arc, AutoCAD will measure the included angle
If you select a circle, your selecting points will be the first point, the
center of the circle will be the second point, and then the user will select
the third point

If you select a line, it will ask you to select a second line

If you select a point, it will be considered as a center point, and AutoCAD
will ask the user to specify two more points

{o°

Based on the above discussion, when you start the command you will see
the following prompts (the below example is when we select an arc):

Select arc, circle, line, or <specify vertex>:
Specify dimension arc line location or
[Mtext/Text/Angle]:

PRACTICE 8-1 INSERTING LINEAR, ALIGNED, AND
ANGULAR DIMENSIONS

1. Start AutoCAD 2019
2. Open Practice 8-1.dwg
3. Make layer Dimension the current layer

4. Make sure that Dimension Style = Part
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5. Insert the dimension as shown below:

%

%

LA

6. Save and close the file

8.6 HOW TO INSERT AN ARC-LENGTH DIMENSION

This command will create a dimension measuring the length of an arc.
To start this command, go to the Annotate tab, locate the Dimensions
panel, then select the Are Length button.

"—“ Part vy P T A
Z = —
Dimension 22 [l Use Current 4113 =]
[ Linear [+|[7] Quick [{ Continue ~

—

/4\/ Aligned
/\,‘ Angular

Linear

Arc Length

i

Radius

Diamet|

Arc Length

Creates an arc length dimension

[z DIMARC

Press F1 for more help

A2

N Jogged

W

Y Ordinate
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You will see the following prompts:

Select arc or polyline arc segment:
Specify arc length dimension location, or
[Mtext/Text/Angle/Partial/Leader]:

Select the desired arc and then locate the dimension block, either inside
or outside the arc. You will get the following:

T@LQ

As for the options: Mtext, Text, and Angle were already tackled previ-
ously. Partial option means you want to insert an arc-length dimension on
part of the arc. The procedure is to select the arc, then select two internal
points on the arc to receive the following:

L

172
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8.7 HOW TO INSERT A RADIUS DIMENSION

This command will insert a radius dimension on an arc or circle. To start
this command, go to the Annotate tab, locate the Dimensions panel, then
select the Radius button:

Part v T A
Biineniion % [ Vse Current ~ [Z1 15 1=

[ Linear j [7] Quick [{ Continue ~

— | - ns v N

’ Linear

A \/Aligned

/\,‘ Angular

/ Arc Length

4

Radius J

Creates a radius dimension for a circle or an arc

Jogged| T DIMRADIUS
Press F1 for more help

A
® Diamet( Radius
fi

Y Ordinat

;

You will see the following prompts:

Select arc or circle:
Specify dimension line location or [Mtext/Text/ Angle]:

Select the desired arc or circle, and then locate the dimension block.
You will get the following:

RO.73

R1.00
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8.8 HOW TO INSERT A DIAMETER DIMENSION

This command will insert a diameter dimension on an arc or circle. To
start this command, go to the Annotate tab, locate the Dimensions panel,
then select the Diameter button:

Part - iﬂ T A

% [ Use Current MIBIE
Dimension — . == En m m r—]

[ Linear |+| [ 7] Quick [1{ Continue ~

) ns v M
e I Linear S

A

'\7 Aligned

/\‘ Angular

—_

L/ﬁ‘Arc Length
/< Radius
\

Diameter

=@

N Jogged Diameter

Creates a diameter dimension for a circle or an arc

Ordinatd
¥ Ordinatq £3 DIMDIAMETER

Press F1 for more help

You will see the following prompts:

Select arc or circle:
Specify dimension line location or [Mtext/Text/ Angle]:

Select the desired arc or circle, and then locate the dimension block.
You will get the following:

21.88
@1.05
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PRACTICE 8-2 INSERTING ARC LENGTH, RADIUS, AND
DIAMETER DIMENSION

1. Start AutoCAD 2019

2. Open Practice 8-2.dwg

3. Make layer Dimension the current layer

4. Make sure that the current Dimension Style is Part

5. Insert the dimension as shown below:

RO.2 RO.5

0.4

Ggi G
RO.2

gt 2

6. Save and close the file
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8.9 HOW TO INSERT A JOGGED DIMENSION

This command will insert a jogged arc dimension for a big arc, simu-
lating a new center point. To start this command, go to the Annotate tab,
locate the Dimensions panel, and select the Jogged button:

] P P T A
e %7 [l Use Current >[4 1= =]
[ Linear |+|[7] Quick 11 Continue ~
A \7Aligned

/’\ Angular
—_—

X ns
Linear

/ Arc Length

Radius
\\

QNN

Diameter

|/<Jogged
X

Y Ordinat¢ Jogged

FI‘

Creates jogged dimensions for circles and arcs

[z DIMJOGGED
Press F1 for more help

The following prompts will appear:

Select arc or circle:

Specify center location override:

Dimension text = 1.5

Specify dimension line location or [Mtext/Text/ Angle]:
Specify jog location:
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As a first step, select an arc or circle, specify the point that will be the
new center point (here AutoCAD calls it override), locate the dimension line
and, finally, specify the jog’s location. You will get the following:

R14

8.10 HOW TO INSERT AN ORDINATE DIMENSION

This command will insert dimensions relative to a datum, either in X or
in Y. Check the following illustration:

3.00
295 ~@
075 /j ] )
0.00 ‘ ‘ ‘
[T} s [ ]
[ o =
— [an] u

0.00
0.7a

Use the UCS command, Origin option to relocate the origin to one
side of the shape so the values in both X and Y will be correct; if you
leave the origin to the current UCS origin, the values inserted may be

wrong.

NOTE
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To start this command, go to the Annotate tab, locate the Dimensions
panel, then select the Ordinate button:

"—" Part - —l»i aT A
Dimension g .Use Current v m ﬁ m
[ Linear |+| [ 7] Quick 11 Continue ~
——] . ns v N
A ’ Linear e
/\/Aligned
A
/,‘Angular

/" Arc Length
Radius

Diameter

N\ Jogged

Y Ordinater\J

Ordinate

EAOAN

Creates ordinate dimensions

[= DIMORDINATE

Press F1 for more help

You will see the following prompts:

Specify feature location:

Specify leader endpoint or [Xdatum/Ydatum/Mtext/Text/
Angle]:

First select the desired point. By default, AutoCAD will give you the
freedom to go in the direction of X or Y. If you want to force the mouse to
measure points related to the X axis, then select the Xdatum option; the
same applies for the Y axis. We have already discussed the rest of options.

PRACTICE 8-3 INSERTING DIMENSIONS

1. Start AutoCAD 2019
2. Open Practice 8-3.dwg
3. Make layer Dimension current

4. Make sure that Dimension Style is Part
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5. Insert the dimensions as shown below:

74@ O O Ri4
Q  Q

[
cjﬁm

6. Save and close the file

3

8.11 INSERTING A SERIES OF DIMENSIONS USING THE
CONTINUE COMMAND

AutoCAD allows the user to input a series of dimensions using the Con-
tinue command. The Continue command will follow the last dimension
command by asking to input the second point, assuming that the last point of
the last dimension will be considered the first point for the coming one. To
start this command, go to the Annotate tab, locate the Dimensions panel,
then select the Continue button:

"—" Part v A
Dimension & .Use Current ~ A 1= =

[ Linear ~ [7] Quick |[{1 Continue [+
Dimensions v’ .

Continue

Basel{ Continue

Creates a dimension that starts from an extension line of a
previously created dimension

[z DIMCONTINUE

Press F1 for more help
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There are two scenarios in which to use Continue:

= Ifthere wasn't any dimension command issued in this AutoCAD session,
AutoCAD will ask you to select an existing dimension (linear, ordinate,
or angular). You will see the following prompt:

Select continued dimension:

s If there was a dimension command issued in this AutoCAD session,
AutoCAD then will ask you to continue this command by asking you to
specify the second point. Also, you can select an existing dimension block
to continue it, or you can undo the last continue command. You will see
the following prompts:

Specify a second extension line origin or [Undo/ Select]
<Select>:

2nd point

2nd pain

2nd paint

2nd point
1st paint

2nd point 2nd paint

%KR“‘%?(“fA?

2nd point
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8.12 INSERTING A SERIES OF DIMENSIONS USING THE
BASELINE COMMAND

This command is identical to the Continue command, except all dimen-
sions will be measured referenced to the first point specified by you as the
baseline. To start this command, go to the Annotate tab, locate the Dimen-
sions panel, then select the Baseline button:

’-—-' Part v P T A
Dimension & .Use Current ~ 2113 1=l

[ Linear ~ [7] Quick |[f] Continue |+
Dimensions ¥ . N

Continue
Baseline

Baseline

Continues a linear, angular, or ordinate dimension from the
baseline of the previous or selected dimension

= DIMBASELINE

Press F1 for more help

We don’t need to discuss the prompts of this command, because it re-
sembles the Continue command prompts. You will get something like the
following picture:

I

O () ©

F——2.00 —
4.00
.00

.00

.00
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PRACTICE 8-4 CONTINUE COMMAND

1. Start AutoCAD 2019
2. Open Practice 8-4.dwg

3. Create an angular dimension, then using the Continue command, com-
plete the shape as follows:

4. Save and close the file

PRACTICE 8-5 Baseline Command

1. Start AutoCAD 2019
2. Open Practice 8-5.dwg
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3. Create a linear dimension, then using the Baseline command, complete
the shape as follows:

I

O () ©

I — I—
‘ ! b—z00—

4.00
5.00

7.00

9.00

4. Save and close the file

8.13 USING THE QUICK DIMENSION COMMAND

This command will insert a group of dimensions in one shot. To start this
command, go to the Annotate tab, locate the Dimensions panel, and select
the Quick Dimension button:

’-—-‘ Part v T A
& Use Current MIKRRE
Dimension = . ™ m f=l
{1 Linear ~|[5] Quick |11 Continue ~
Dimens;

Quick
Quickly creates a series of dimensions from selected objects
[z QDIM
Press F1 for more help

You will see the following prompt:

Associative dimension priority = Endpoint

Select geometry to dimension:

Specify dimension line position, or [Continuous/ Stag-
gered/Baseline/Ordinate/Radius/ Diameter/ datumPoint/
Edit/seTtings] <Continuous>:
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As a first step, select the desired geometry you want to dimension, using
clicking, window mode, crossing mode, or any other mode you know. If this
the first time you are using the command in this AutoCAD session, then
AutoCAD will use Continuous as the default option. But, if you right click,
you will see the following menu:

Enter
Cancel
Recent Input >

Dynamic Input >

Continuous

Staggered

Baseline

Ordinate

Radius

Diameter

datumPoint

Edit

seTtings

Snap Overrides >

Pan
Zoom

SteeringWheels

QuickCalc

E Qs

Using this shortcut menu, select the desired dimension type and then
specify the dimension line location; consequently, a set of dimensions will
be inserted.

Check the following examples:

I

O () ©
B e I
Ll

0

F—9.00

Staggered
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Radius
I
o O o
] [ I
2 2 2 2 S S
) o™ =+ o P~ (23]

Crdinate

If you select the Settings option, you will see the following menu:

® Endpoint

This option will enable you to set the default object snap for specifying
extension line origins.
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8.14 USING THE DIMENSION COMMAND

This command is the summation of the eight basic dimensioning com-
mands. The essence of it is so simple: move your mouse pointer over the
object and it will predict the proper dimension type, and then you will locate
it in the drawing. To issue this command go to the Annotate tab, locate the
Dimension panel, and click the Dimension command:

’-—-‘ Part YT A
& > [z
Dimension| = .Use Current <112 1=
[ Linear ~ [7] Quick [{ Continue ~

| Dimension

Creates multiple types of dimensions within a single command
session.

[z DIM

Press F1 for more help

Roll your mouse pointer over one of the objects, and depending on the
following, you will see a dimension type generated:

= If you roll your mouse cursor over a horizontal or vertical line (or line
segment in case of a polyline), the Dimension command will produce a
Linear dimension

= If you roll your mouse cursor over an inclined line (or line segment in
case of a polyline), the Dimension command will produce an Aligned
dimension

= If you roll your mouse cursor over an arc (or an arc segment in case of
a polyline), the Dimension command will produce a Radius dimension

= Ifyou roll your mouse cursor over a circle, the Dimension command will
produce a Diameter dimension

= To produce an Angular dimension, first hover your mouse cursor over
a line (linear or aligned), and when the dimension block is previewed,
click, hover your mouse over the other line, and the Angular dimension
will be created

When you start the command you will see the following prompt:

Select objects or specify first extension line origin or
[Angular/Baseline/Continue /Ordinate /aliGn /Distribute/
Layer/Undo] :

Notice that Continue and Baseline are listed in the above prompt. If you
want to use the Dimension command for a continuous or baseline dimen-
sion, you should start with these two options as a first step.
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8.15 DIMENSION SPECIAL LAYER

You can specify the name of the layer that dimension objects produced
from the Dimension command should reside in. You can do that by doing
one of two things:

= Type at the command prompt the system variable: DIMLAYER, then
type the name of the desired layer

= Using the Annotate tab, locate the Dimension panel, and you will see
the following:

v o
i Part T AH
. cmEem i
Dimension
H.Use Current e~
W
.Defpoints

Object

= Using the drop-down list, select the name of the desired layer

Using either method, and regardless of the current layer shown in the
Layers panel, dimension objects will go directly to the selected layer.

8.16 EDITING A DIMENSION BLOCK USING GRIPS

After inserting a dimension block, it is easy to edit it using grips or using
right-clicking. Depending on the type of dimension, if you click any dimen-
sion block you will see grips in certain places. Below are some examples:

= With linear and aligned dimensions, grips will appear in five places: at the
two points measured, the two ends of the dimension line, and finally at the
dimension text. If you hover over the text grip, you will see the following:

B 2&“%3147? ffffffffffffffffffffffffff -
E Stretch E

Move with Dim Line
Move Text Only

Move with Leader
Above Dim Line
Center Vertically
Reset Text Position
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= AutoCAD will Stretch, Move with Dim Line, Move Text Only, as well as
the rest of the list of actions you can make while holding this grip. Yet if
you hover over the two grips at the ends, you will see:

1 Stretch
Continue Dimension

Baseline Dimension

T Flip Arrow

m  This list of actions will Stretch and create a continuous or baseline
dimension based on the selected type of dimension. The final thing the
user can do is flip the arrow nearest to the selected grip.

= In Angular dimension, grips will appear at five places: at the endpoints of
the two lines involved, at the dimension line, and finally at the dimension
text. If you hover over the text grip, you will see the following:

Stretch

Move with Dim Line
Move Text Only
Move with Leader
Above Dim Line
Center Vertically
Reset Text Position
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= The commands are identical to the linear and aligned. If you hover over
the two end grips, you will see the following:

Stretch
Continue Dimension
Baseline Dimension

Flip Arrow

= These are the same commands mentioned for linear and aligned
In the Ordinate dimension, grips will appear at four places: the origin
point and the measured point, the dimension line, and finally at the
dimension text. If you hover over the text grip, you will see the following;

?ﬁ%@@- -------------------- C)

Stretch
Move with Dim Line
Move Text Only

Move with Leader

2 . 00 Above Dim Line

Center Vertically
Reset Text Position

= This is the same set of commands as mentioned above. Hovering over
the end of the line grip will show the following:

m@@@% -------------------- (.)

Stretch ‘

Continue Dimension

2.0000 ——{ )

——
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Ordinate will never work with Baseline and doesn’t have arrows; hence,
these two options are not mentioned for this type of dimension

Radius and diameter dimension grips will appear at three places: the
selected point, at the center, and finally at the dimension text. If you
hover over the text grip you will see the following:

Stretch

Maove with Dim Line
Move Text Only
Above Dim Line

Center Vertically
Reset Text Position

This is the same list of commands mentioned earlier. If you hover over
the grip at the end of the arrow you will see the following:

e R$.0

Stretch

Flip Arrow

Since Radius and Diameter don’t have the ability to use Continue or
Baselines, these two commands are not mentioned. You can use only
Stretch and Flip Arrow.

Arc length will show four grips, one at the two ends of the arc, one at the
text, and finally one near the text. If you hover over the text grip you will
see the following:

e
; P
f.‘( Stretch
J‘ Move with Dim Line
__E}I‘ ______ Move Text Only
Move with Leader
Above Dim Line
Center Vertically
Reset Text Position
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= This is the same list of commands mentioned above. If you hover over
the endpoint grip you will see the following:

e ‘\I;"E

Stretch
Flip Arrow

= Since Arc Length will not work with Continue and Baseline, only Stretch
and Flip Arrow will appear.

8.17 EDITING A DIMENSION BLOCK USING THE
RIGHT-CLICK MENU

On the other hand, if you select a dimension block and right-click, you
will see the following shortcut menu:

Kecent Input 2
Dimension Style 3
Precision 3
Remove Style Overrides

Annotative Object Scale 3
Clinhnard 13

You can change the dimension style used to insert the selected dimen-
sion block. Or better, the changes you made can be saved as a new dimen-
sion style, as shown below:

P e

| Dimension Style I 3 Save as New Style...
Precici Ay »
recision Standard
Remove Style Overrides Annotative
Annotative Object Scale 4 Other...

Clinhnard 3
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You can change the Precision of the dimension text:

o e

Dimension Style 3

Precision 4 0

Remove StyV'Fe Overrides 0.0

Annotative Object Scale 3 0.00

Clipboard » UIED
0.0000

Isolate 3 0.00000

o
i %

Erase 0.000000

Bllmara

8.18 EDITING A DIMENSION BLOCK USING QUICK
PROPERTIES AND PROPERTIES

If you select a dimension block, the Quick Properties will come up auto-
matically. You will see the following:

)

":‘ Rotated Dimension ho E
| Associative =

Dim style Part

Annotative No

Measurement

Text override \

You have the ability to modify the dimension style and the annotative
feature (which will be discussed in the coming chapters). Also, you will find
the exact measurement of the selected dimension, and you can change the
number by using the Text override field.

Properties, on the other hand, will make global changes to the selected
dimension blocks. Simply select the dimension blocks, right-click, and then
select the Properties option (you can use double-click as well). You will see
the following:




e Rotated Dimension
* General
Misc
Lines & Arrows
Text
Fill color
Fractional type
Text color
Text height
Text offset
Text outside align
Text pos hor
Text pos vert
Text style
Text inside align
Text position X
Text position Y
Text rotation
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@+ %

1| *] *

None
Diagonal
@ ByBlock
0.1800
0.2000
Off
Centered
Above
Standard
On
2.2709
0.8211
0

Text view direction  Left-to-Right

Measurement
Text override
Fit
Primary Units
Alternate Units

Tolerances

[[@ PROPERTIES

k| |

Using the Properties palette, you can change everything related to the
dimension block or the dimension style of this block (in the previous exam-
ple we showed the variables you can control under the Fit category).

PRACTICE 8-6 QUICK DIMENSION AND EDITING

1. Start AutoCAD 2019
2. Open Practice 8-6.dwg

3. Go to the Home tab, locate the Layer panel, and check the name of the

current layer

4. Go to the Annotate tab, locate the Dimension panel, and using the
Dimension Layer drop-down list, pick the Layer Dimension (color
is RED). Now regardless of the current layer, AutoCAD will input all
dimension objects in the Dimension layer

5. Make Part the current Dimension Style
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6. Using the Dimension command ONLY, try to create the following
dimensions:

15
3 8
N &
2 8
N ©
5

o 0y
T T
[

10"

i

ale
1

53"

7. Pan to left to find another shape

8. Make the current layer Dimension

9. Using Quick Dimension create continuous for the top part of the shape
10. Using Quick Dimension create baseline for the bottom part of the shape

11. Using Quick Dimension create Radius for all circles inside, making the
radius dimension pointing up and right

12. Using grips make sure to get all Radius dimensions to be inside the shape

13. Select the only dimension shown at the left to show its grips. Hover over

the grip below, and when the menu comes up, select Continue Dimen-
sion and add two more dimensions

14. Zoom to the dimension reading 1.5”. Click it to show the grips, right-click
and select Dimension Style, then select Standard. What happened to this
specific dimension block?
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15. Using grips make the dimension reading 2.5” to be Center Vertically

16. Make the Precision of the dimension reading 3.5 to be 0.000

17. Using Quick Properties make the dimension reading 6.3” to 6.5”

18. You will see the following:

18" |

9 qn

L1t 14"

|
]

o

T
5 RO.2" R0.2"

L 10 g 10
T 7
L

8

(3%

1.0"

RO.2"

-~

65"

19. Save and close the file
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NOTES
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CHAPTER REVIEW

1. Arc length command should be used only with arcs and polylines, not with
circles:

a. True
b. False
2. Continue and Baseline can’t work with:
a. Linear
b. Radius
c. Ordinate
d. Angular

3. will insert dimensions relative to a datum, either in X
orinY

4. Inputs to use this dimensioning command may be three points or two
lines:

a. Linear
b. Radius
c. Ordinate
d. Angular
5. One of the following is not among the commands of Quick Dimension:
a. Continuous
b. Radius
c. Staggered
d. Angular
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CHAPTER REVIEW ANSWERS

1. a
3. Ordinate
5.d



CHAPTER

PLOTTING

In This Chapter

e What is the difference between Model Space and Paper Space?
® How to create a new layout using different methods

* How to create and control viewports

9.1 WHAT IS MODEL SPACE AND WHAT IS PAPER SPACE?

AutoCAD provides two spaces, one for creating your drawing, called
Model Space, and the other for plotting your drawing, called Paper Space.
There is only one Model space in each drawing; in contrast, there are an
infinite number of Paper spaces per file, and each one is called a layout.

Each layout is linked to a Page Setup (which is similar to other comput-
er software). The user should specify everything related to plotting in Page
Setup: for example, the user should specify the plotter, the paper size, and
the paper orientation (Portrait or Landscape).

After you create the layout and link it to page setup, you will insert a
title block and then add viewports (which represent a portion of the Model
space). Afterward, the user will set up the scale of the viewports.
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9.2 INTRODUCTION TO LAYOUTS

Layout is where you will plot your drawing. Each layout will be linked to
a Page Setup, Objects (like a title block), text, dimensions, and finally View-
ports, which will be covered separately in the coming discussion. Check the
roadmap illustrated below:

Create Create page Insert title Insert
Layout setup block Viewports
Specify Specify S;DD;CEL:_V Specify Scale Lock
Plotter Paper Size - ap Size them them
Orientation

Each Layout should have a name; by default when you create a new
drawing using the acad.dwt template, two layouts will come with it: Layout1
and Layout2. These two preset layouts are empty of anything, so if you want
to use them, undergo the following steps

Rename them to the desired name
Create the page setup and link the layout to it, or you can simply link an
existing page setup
= Insert the title block
Insert Viewports, scale them, and lock them

9.3 STEPS TO CREATE A NEW LAYOUT FROM SCRATCH

This method will create a new layout from scratch. You can use one of
the following methods:

= At the right of the names of the existing layouts there is a (+) sign; click it
to add a new layout. Check the illustration below:

Model Layout1 Layout2 @
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= Right-click on any existing layout name (the tab at the lower left corner
of the screen and above the command window), and a shortcut menu will
appear; select the New Layout option:

From Template...

Delete

Rename

Move or Copy...

Select All Layouts
Activate Previous Layout
Activate Model Tab
Page Setup Manager...
Plot...

Drafting Standard Setup...

Import Layout as Sheet...

Export Layout to Model...

Dock above Status Bar

After the creation of the new layout, do the following steps:

A new layout will be added with a temporary name. Rename it by right-
clicking and selecting the Rename option (you can double-click the
temporary name; the name will be editable, and you can input the new

name).

New Layout
From Template...

Delete

Rename

Move or Copy...
Select All Layouts

Activate Previous Layout

Activate Model Tab

Page Setup Manager...
Plot...

Drafting Standard Setup...

Import Layout as Sheet...

Export Layout to Model...

Dock above Status Bar
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= Link the new layout with a page setup. To do that, right-click the name
of the layout, and then select the Page Setup Manager.

New Layout
From Template...
Delete

Rename

Move or Copy...
Select All Layouts

Activate Previous Layout

Activate Model Tab

Page Setup Manager...

Plot...
Drafting Standard Setup...

Import Layout as Sheet...
Export Layout to Model...

Dock above Status Bar

= The following dialog box will be shown:

A Page Setup Manager X

owe )

Page setups
Current page setup: <None>

Current layout:  Details

*Details™
*Full Plan*
*Layout1*

Selected page setup details
Device name: DWF6 ePlot.pc3
Plotter: DWF6 ePlot
Plot size: 420.00 x 297.00 mm (Landscape)
Where: File
Description:

[CJisplay when creating a new layout | Close | I Help }
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At the top of the dialog box, you can see the name of the Current
layout; on the other hand, at the bottom you will see Selected page setup
details, which is a summary of the current page setup. Finally, you will see
a checkbox that says Display when creating a new layout; this checkbox
will force this dialog box to appear every time you go to a newly created
layout.

AutoCAD by default will create a page setup holding the same name
of the layout. So click the Modify button to modify it, and you will see the
following dialog box:

A Page Setup - Details X
Page setup Plot style table (pen assignments)
E‘
Name: <None> e None v 2
[CJpisplay plot styles
Name: I i v Properties
me 5 DWF6 ePlot.pc3 operf o Voot ot
Plotter: DWF6 ePlot - DWF ePlot - by Autodesk eyt As displayed
§ k—420 MM
Where: File 7— P
li Normal
Description: 7 / 4 ety b
% Z 100
T
Paper size Plot options
1SO A3 (420.00 x 297.00 MM) v [4Plot object ineweights

[JPlot transparency

Plot area Plot scale [APlot with plot styles
What to plot: Fit to paper [ Piot paperspace last
Layout v Scale: [T [[JHide paperspace objects
Plot offset (origin set to printable area) mm v = Drawing orientation
OPortrait

X: il et ‘
enter the plo unit (® Landscape
Y: -m mm [Jscale lineweights [JPlot upside-down

Preview... o] Cancel Help

= Select the desired plotter (this plotter should be connected and config-
ured)
Select the desired Paper Size
Specify What to plot: always leave it as Layout (the other options are
for Model space printing)

= Input Plot Offset: if you are printing from layout, leave the values as
Zeros

= Input Plot Scale: If you are printing from layout, then you will use view-
ports (this is our next topic), and each viewport will hold its own scale.
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Hence, you will set the layout plot scale to 1=1. Specify as well if you
want to scale lineweights or not

= Select Plot style table (pen assignment): this topic will be discussed

at the end of this chapter

Shaded viewport options are for 3D modeling in AutoCAD

Leave Plot options to default values

Select Drawing orientation, whether Portrait or Landscape

The Plotter will print from top to bottom; select the checkbox if you want

it otherwise

= Click OK. The Page Setup you create will be available for all layouts in
the current drawing file

= You will be back to the first dialog box; select the page setup 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 bring
a saved Page Setup from an existing file click Import

9.4 STEPS TO CREATE A NEW LAYOUT USING A TEMPLATE

This procedure will import any layout from a template file, including the
page setup and any other contents like title block, viewports, text, etc. To do
this, undergo the following steps:

= Right-click on any existing layout, and you will see the following menu:
select the From template option:

New Layout

[From Template...

Delete

Rename

Move or Copy...

Select All Layouts
Activate Previous Layout

Activate Model Tab

Page Setup Manager...
Plot...

Drafting Standard Setup...

mport Layout as Sheet

Export Layout to Model...

Dock above Status Bar
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= The normal Open file dialog box will pop up to select the desired tem-
plate file. Select the desired template and click Open, and you will see

the following dialog box:
A Insert Layout(s) X
Layout name(s):
1SO A1 Layout Cancel

= Click one of the listed layouts and click OK. You will see that the newly
imported layout resides in your drawing

9.5 CREATING LAYOUTS USING COPYING

These two methods will create copies of an existing layout. The first
method is similar to something we do in MS Excel. Do the following steps:

= Select the desired layout
= Hold the [Ctrl] key at the keyboard, then hold and drag the mouse to the
new position of the newly copied layout

el ), Architectural Plan {1SO A1 Layout / [_a’_

= Rename the new layout
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Another way to copy layouts is to select the desired layout and then
right-click. A shortcut menu will appear; select the Move or Copy option:

New Layout
From Template...
Delete

Rename

Move or Copy...

Select All Layouts

Activate Previous Layout

Activate Model Tab

Page Setup Manager...
Plot...

Drafting Standard Setup...

mport Layout as Sheet...

Export Layout to Model...

Dock above Status Bar

You will see the following dialog box:

A Move or Copy X

Move or copy selected layouts

Before layout: Cancel
Full Plan
Details

Layout1
(move to end)

M Create a copy

A list of the current layouts is displayed; select one of them and click on
the checkbox Create a copy. A copy will be created; you can rename it and
make the necessary changes.

Using the same option, the user can move a layout from its current po-
sition to the left or to the right. Alternatively, you can move a layout without
this command by clicking the layout name and holding and dragging it to the
desired location.

To rearrange the position of the layouts, simply hold the name in the
NOTE .
———  tab and click and drag.
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By now, you have accomplished the following steps:

Creating a new layout
Creating a Page Setup
Linking a Page Setup to the layout

Accordingly, when you select the newly created layout, you will see the

following:
Fo ——iil —————————————— ¥
Printable Paper Size
Real Paper Size

The outer frame is the real paper size, and the inside frame (the dashed
line) is the printable paper size, which is the paper size minus the printer’s
margins. Based on this layout, you will see exactly what will be printed and
what will not, because any object outside the dashed line will not be printed.
This proves that printing from layouts is WYSIWYG (What You See Is What
You Get.

You can reach some of the commands mentioned above if you go to the
Layout tab (this tab will not be visible unless you are at one of the layouts).
Locate the Layout panel, and you will see the following buttons:

From Template

In this panel, the user can create a new layout from scratch or from a
template. The second button will access the page setup dialog box.
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PRACTICE 9-1 Creating New Layouts

. Start AutoCAD 2019
. Open Practice 9-1.dwg
. Select Layout 1 and delete the existing viewport (select it from its border

lines)

. Rename the layout to be Architectural Plan (A3 Size)

5. Start Page Setup Manager for this layout

11

16.

. Create a new page setup using the following information:

a. Plotter = DWF6 ePlot.pc3

b. Paper Size = ISO A3 (420.00 x 297.00 MM)
c. What to plot = Layout

d. Plot scale = 1:1

e. Drawing orientation = Landscape

. Click OK to end the creation process

. Click Close to close the dialog box

. Make layer Title Block the current layer

. Insert the file called A3 Size Title Block.dwg to be your title block, using

an insertion point of 0,0

. Create a copy of the newly created layout, and name it Mechanical
12.
13.
14.
15.

Delete Layout 2

Right-click any existing layout, and select the From template option
Import ISO Al Layout from Tutorial-march.dwt

Move ISO Al Layout to be the first layout after the Model tab

Save and close the file
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9.6 CREATING VIEWPORTS

When you visit a layout for the first time (just after creation), you will
see that a single viewport appears at the center of the paper size. Viewport
is a window containing the view of your Model Space, initially scaled to the
size of the window.

Viewports inserted in layouts can be tiled, will be scaled, and can be
printed.

The user can add viewports to layouts using different methods:

Adding single rectangular viewport
Adding multiple rectangular viewports
Adding single polygonal viewport
Converting object to be a viewport
Clipping an existing viewport

NOTE  The Layout tab appears only when you are in a layout.

9.6.1 Adding Single Rectangular Viewports

This command will add single rectangular viewports in a layout. The
user should specify two opposite corners to specify the area of the viewport.
To issue this command, go to the Layout tab, locate the Layout Viewports
panel, then select the Rectangular button:

Q I Rectangular.
O |
Insert View Rectangular || g,
t |_L_,J : ase

r N
Layod == | Poly( Viewports, Rectangular
= =2
-

Creates a rectangular paper space viewport

all
Obje —
LEOJ "9 & -VPORTS

Press F1 for more help

The following prompts will be shown:

Specify corner of viewport or [ON/OFF/Fit/Shadeplot /
Lock/Object/Polygonal /Restore/LAyer/2/3/4] <Fit>:
Specify opposite corner:

Specify the two opposite corners to create a single rectangular viewport.
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This is what you will get:

9.6.2 Adding Multiple Rectangular Viewports

This command will add multiple rectangular viewports in a layout. The
user should specify two opposite corners to specify the area of the viewports.
To issue this command, go to the Layout tab, locate the Layout Viewports
panel, then click New Viewports, as shown below:

@ I, Rectangular ~
)
- Cli
InsertViewﬁ "
M L4 Lock ~

N Layout Viewports 3

Viewports, New Viewports...

Displays the Viewports dialog box for creating new or restoring
saved viewport configurations

= +VPORTS

Press F1 for more help




You will see the following dialog box:

A Viewports
New Viewports  Named Viewports
Curment name: Three: Right

Standard viewports:

Preview

*Active Model Configuration®
Single

Two: Vertical

Two: Horizontal

[Three: Right|

Three: Left

hree: Horizontal
Four: Equal

2D Wireframe

View: *Current*

View: *Current*

2D Wireframe

View: *Current*

2D Wireframe

Viewport Spacing: Setup:

0. : :ZD 7

Change view to:

“Current*

Visual Style:
| 2D Wireframe vl

ok [ conos [ heb
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Select the desired display from the list. By default the Viewport
Spacing value = 0 (zero), which means viewports will be tiled. If you want
them separated, input a value greater than 0 (zero). Click OK, and you will

see the following prompt:

Specify first corner or

Check the following illustration:

[Fit] <Fit>:
Specify opposite corner:

=
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9.6.3 Adding Polygonal Viewports

This command will add a polygonal viewport that consists of both
straight lines and arcs. To start this command, go to the Layout tab, locate
the Layout Viewports panel, then select the Polygonal button:

[ T, Rectangular
sy [or—
L [
Insert View Rectangular | Base
- —

T—
Layou 'lﬂ Polygonal Create View Mod
== —

—

E Objeq Viewports, Polygonal Viewport

Creates an irregularly shaped viewport defined by specifying
points

[z -VPORTS
Press F1 for more help

You will see the following prompts:

Specify start point:
Specify next point or [Arc/Length/Undo]:
Specify next point or [Arc/Close/Length/Undo]:

They look like the Polyline command prompts.
Check the below picture:
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9.6.4 Creating Viewports by Converting Existing Objects

This command will convert any existing object (a single object, like a
polyline or circle—lines and arcs are not allowed) to a viewport. To start this
command, go to the Layout tab, locate the Layout Viewports panel, then
select the From Object button:

Q T, Rectangular
0y =
Insert View| | | Rectangular
L)

s U
____Layoy == [ Polygonal
== U

| =
Object
I

Viewports, Object

Specifies a closed polyline, ellipse, spline, region, or circle to
convert into a viewport

= -VPORTS
Press F1 for more help

You will see the following prompt:
Select object to clip viewport:

Check the illustration below:
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9.6.5 Creating Viewports by Clipping Existing Viewports

This command will clip an existing viewport, and hence create a new
shape. To start this command, go to the Layout tab, locate the Layout
Viewports panel, then select the Clip button:

Q : [, Rectangular ~
~O e
Insert View "=— P

L -}

| Layout Viey

Grou

Base

Clip
Clips layout viewport objects and reshapes the viewport border

[z VPCLIP

Press F1 for more help

You will see the following prompt 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 an existing viewport. You can select a polyline that was drawn
previously, or you can draw any irregular shape using the Polygonal option
(which is identical to the Polygonal viewport command discussed above).
Check the illustration below:

O._.i.._._._._._.

o © © 9) o)

Palyline to clip —/ Original Viewport J
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9.6.6 Dealing with Viewports after Creation

There are two modes to work with viewports:

= You are outside the viewport, which means you will deal with it as any
other object in your drawing. You can select the viewport from its frame
and erase, copy, move, scale, stretch, rotate, etc.

|+

-

,—=

= In the second mode you are inside the viewport; you achieve this by
double-clicking inside the viewport. This mode will allow you to zoom,
pan, scale, etc. the objects inside the viewport. To return to the first
mode, double-click outside the viewport.
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9.7 SCALING AND MAXIMIZING VIEWPORTS

By default when you insert a viewport, AutoCAD will zoom the whole
drawing into the area you specified as the viewport size. This viewport is not
to scale, and the user should set the scale relative to the Model Space units.
There are multiple ways to do that:

Method One

m  Click the frame of the viewport

= Triangle will appear at the center of the viewport

= Click the triangle. A list of scales will appear. Select the desired scale
= Viewport size will increase or decrease depending on the scale
Method Two

= Double-click inside the desired viewport (or you can select only the
viewport’s frame)

= Look at the right side of the Status bar, and you will see Viewport Scale
list as shown below:

| Scale of the selected viewport

Click to adjust scale

5a:isohv:u‘¢-+E

Click the list which contains all scales, as shown in the following:

Scale to fit
11

12

14

1:5

18

1:10

114
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Select the desired scale for your viewport. If you didn’t find your de-
sired scale, select the Custom option, and the following dialog box will be

displayed:

A Edit Drawing Scales X
Scale List
L1 A Add...
1:2
1:4
1:5 Edit...
1:8
1:10 Move Up
1:16
: Move Down
1:40
1:50 Delete
1:100
21
41 v Reset
1 paper unit = 20 drawing units
ok ][ conel |[ hep

To add a new scale, select the Add button, and the following dialog box
will be displayed:

A Add Scale X
Scale name
Name appearing in scale list:
1:15 v

Scale properties
Paper units: Drawing units:

£ | = s |

o] ool || b

Input the desired scale, and then click OK twice.

If you are inside the viewport, and after setting the scale, it is permissi-
ble to use the Pan command but not the Zoom command, because this will
ruin the scale you set. To avoid this problem, you can lock the display of the
viewport by selecting the viewport and then clicking the golden opened lock

in the status bar (you have to be inside the viewport, or border of the view-



284 * AuToCAD® 2019 BEGINNING AND INTERMEDIATE

port has to be selected); the golden lock will change to a blue lock, and the
viewports will be locked accordingly.

Selected viewports are locked

¥ B 57 0049659 v [T| % ~
Ly

The Maximize function will maximize the viewport to fit the size of the
screen temporarily. This will give you the needed space to edit objects as you
wish without leaving the layout and going to the Model space. Go to status
bar and click the Maximize Viewport button as shown:

\_bdaximize Viewport [

mig X Xa ol oo
Wy

The same button will restore the original size of the viewport. Or the
user can go to the Layout tab, the Layout Viewports panel, and use the

following two buttons:
E)?l [ Rectangular ~
L‘r 2 e
“Df H, Clip
Insert View

M :L_;F,Lock'
Loyl 77T oy |2
[ —a oc

»
Ly n Unlock

9.8 FREEZING LAYERS IN VIEWPORTS

The Freezing function will freeze layers in Model space and all view-
ports in all layouts. If you want to freeze a layer in a certain viewport, you
have to do the following steps:
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Double-click inside the desired viewport

Go to the Home tab, locate the Layers panel, select the layer list, and
click the icon Freeze or thaw in current viewport for the desired
layer. Check the illustration below:

2 -0 o i Viewport 'l
= | ¥ Mo
Layer

Properties | § Z o' B A-Doors
5 Gd O A-Layout
I 2 0 IR o' Il A-Walls I
1as-

. LE] Freeze or thaw in current viewport ‘
T

. L3 f' [ Centerlines
- 2 o' 7] Centerlines-TAGS

Also, the user has the ability to freeze/thaw layers in all viewports except
the current viewport. To do this start the Layer Properties Manager, select
the desired layers, right-click and select VP Freeze layer, then select the
In All Viewports Except Current option, as shown below:

NTHIUYE VISHWRIL WS IIIES 1

New Layer VP Frozen in All Viewports
VP Freeze Layer » In All Viewports Except Current
VP Thaw Layer in All Viewports In All Viewports

lenlate calartad lavare

9.9 LAYER OVERRIDE IN VIEWPORTS

In all viewports a layer will be displayed with the same color, linetype,
lineweight, and plot style. You can change these setting in one viewport to
display it differently. This is called layer override. Do the following steps:

Double-click inside the desired viewport
Issue the Layer Properties Manager command
Under VP Color, VP Linetype, VP Lineweight, or VP Plot Style, make
the desired changes
= These changes will take place only in the current viewport
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Check the following illustration:

: Current layer: Viewport : Use for layout viewports--turn layer off to hide viewport borders Search for layer Q
;xﬁi\‘-@ - X- W= ¥~ 4 R
Filters « | S. Name a O F. VP Color Linetype VP Linet... Lineweig.. VP Linew.. Trans...
=2 Al &0 3 W white Continu... Continu... —— Defa.. — Defa... 0
@ AllUsed Layers | < A-Doors @ 3t Hblue Continu... Continu... — Defa.. — Defa... 0
B, Viewport Overrid( < A-Layout kS &S © Ocyan  Oceyan Continu... Continu.. —— Defa.. — Defa... 0
& A-Walls QB © WMwhite W white ntinu... Continu... — Defa... — Defa... 0
Wind Q0.0 S Mwhite [l white Continu... Continu.. —— Defa... — Defa... 0
B, Centerlines § 3B f © [Jgreen [ magenta | DASHDO... DASHDO... — Defa... — Defa... 0
7 Centerline... § XrE,F © [Jgreen  [Jgreen Continu... Continu.. —— Defa... — Defa... 0
&7 Defpoints @ 3B af © WM white Wl white Continu... Continu.. —— Defa.. — Defa... 0
47 Dimensions ) X B © M red M red Continu... Continu... —— Defa.. — Defa... 0
& Fumiture @ X4 B © Mwhite [l white Continu... Continu.. —— Defa.. — Defa... 0
= £7 Partition QX Ef S Oyellow [Jyellow Continu... Continu.. —— Defa... — Defa... 0
2 47 Staircase QBSOS W27 w27 Continu... Continu.. — Defa.. — Defa... 0
Z & Text § ¥+ Bcf © W mage.. M magenta Continu... Continu.. — Defa... — Defa... 0
z ~ TitleBlock Q@ XX B of © Mwhite Wl white Continu... Continu... — Defa.. — Defa... 0
E +/ Viewport GBS Mblue M blue Continu... Continu.. —— Defa.. — Defa... 0
a
S
= K3 >
g [ Invert filter «| < 2
| Al 15 layers displayed of 15 total layers

= In the above example layer, A-Door has a color (applies in Model Space
and all other viewports) equal to Green, and an override color equals
Magenta in the current viewport

= Also, note that symbol at the left of layer name

PRACTICE 9-2 Creating and Controlling Viewports

1. Start AutoCAD 2019

2. Open Practice 9-2.dwg

3. Make layer Viewport the current layer

4. Switch to D-Size Architectural Plan layout

5. Insert a single viewport to fill the entire area
6. Set the scale to 14" = 1", and lock the viewport
7. Switch to D-Size Arch Details layout

8. Insert viewports using Three: Right, with Viewport Spacing = 0.25, and
select an area to fill the paper size

9. Select the borders of the big viewport at the right, scale it to be '4” = 1’
10. Select the two viewports at the left, and set the scale to %47 = 1’
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11. For the top viewport and using the Pan command, set the view to show
the Kitchen and Toilet

12. For the bottom viewport and using the Pan command, set the view to
show the Living Room

13. Select the three viewports and lock them
14. Switch to ANSI B Size Architectural Plan layout
15. Convert the big circle to be a viewport

16. Double-click inside the new viewport, and set the scale to %” = 1’, then
pan to show the Toilet

17. Click inside the rectangle viewport, and freeze in the current viewport the
following layers: Centerline, Centerline-TAGS, and Dimensions

18. Switch to the other layouts to make sure that these three layers were fro-
zen only in this viewport

19. Change the color of layer A-Walls in this viewport to red
20. Save and close the file

9.10 PLOT COMMAND

This will be our final step. This command mission is to send whatever we
set in the layout to the specified plotter. To issue this command, go to the
Output tab, locate the Plot panel, then select the Plot icon:

T g D L—E’ Page Setup Manager
=»> Q; ﬁ View Details
P

ot Batch Previ
B plot ' ToVieW % Plotter Manager

Plot (Ctrl+P)
Prints a drawing to a plotter, printer, or file
[ PLOT

Press F1 for more help
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If you have multiple layouts in your drawing, and you chose Plot com-
mand, and not Batch Plot command, AutoCAD will show you the following

message:

Batch Plot

once. What do you want to do?

—> Try Batch Plot (Publish)

—> Continue to plot a single sheet

[J Do not show me this again

We noticed that you have multiple drawings/layouts open.
Batch Plot (Publish) is available for plotting multiple sheets at

—> Learn more about Batch Plot (Publish)

To plot multiple sheets from one or multiple drawings

You can learn more about Batch Plot command, try it, or Continue to

plot a single sheet.

If you choose to carry on with printing a single sheet you will see the

following dialog box:
A Plot - Model X
Page setup Plot style table (pen assignments)
Name: <None> v|[ Add.. acad.sth M3
peone S AN e = LD Y=
Printer /plotter Shaded viewport options
Name: B AutoCAD PDF (High Quality Print).pc3 v | Propertes... ] Shadeplot | As displayed )
Plotter: DWG To PDF - PDF ePlot - by Autodesk Quality [Normal v|
k=420 MM—)
Where: File e >
B % g DPI 100
) % Ed Plot options
A=
Plot to file [W‘ - T [Jplot in background
Paper size Number of copies Pt oy o
= [JPlot transparency
_lSOA3(420.00)(E7.00m) M 1 [ Plot with plot styles
ot s Plot scale Plot paperspace last
What to plot: AFit to paper Hide paperspace objects
5 = Plot
(D, Scale: |Custom v L
[Jsave changes to layout
Plot offset (origin set to printable area) 1 mm N = Drawing orientation
X: mm [Jcenter the plot 2.818 units OPortrait
@® Landscape
[ Preview...

s | e |




PLoTTinG © 289

This dialog box is identical to the Page setup settings. If you modify any
of these settings, AutoCAD will separate the Page setup from the current
layout. To send the layout to the plotter, click OK. To save the settings of
this dialog box with the layout, select the Apply to Layout button. Click the
Preview button to see the final printed drawing on the screen before the
real printout.

You can preview your drawing from outside this dialog box by going to
the Output tab, locating the Plot panel, then selecting the Preview button:

[_—% Page Setup Manager
=

View Details
Batch ?O‘

Plot Plot Preview E'E]PlotterManager

Preview

Displays the drawing as it will be plotted

' PREVIEW

Press F1 for more help
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NOTES
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CHAPTER REVIEW

1. What is true about creating a new layout?
a. You can bring a layout from an existing template

b. You can create a new layout using the right-click menu at the name of
an existing layout

c. You can click the (+) sign beside the last layout name at the right
d. All of the above

2. Objects to be converted to a viewport should be objects
like Circles and Polylines

3. Using the Pan command after setting the scale of a viewport will ruin the
scaling process

a. True
b. Flase

4. The user can freeze a layer in a certain viewport. The user can change the
color of a layer in a certain viewport:

a. The first statement is correct, yet the second is wrong
b. The two statements are correct
c. The two statements are wrong
d. The first statement is wrong, yet the second is correct

5. involves specifying plotter, page size, and orientation
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CHAPTER REVIEW ANSWERS

1.d
3.b
5. Page Setup



CHAPTER

PROJECTS

In This Chapter

® Drawing a new project

10.1 HOW TO PREPARE YOUR DRAWING
FOR A NEW PROJECT

In order to prepare your drawing for a new project, do the following
steps:

m  Start a new drawing based on acad.dwt or acadiso.dwt
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= Set up the Drawing Units. From the Application Menu select Drawing
Utilities/Units

‘Sealcn Commands Q] ‘

Tools to maintain the drawing ‘

D New ’ Drawing Properties ‘
T‘El Set and display the file properties of |
the current drawing.
DWG Compare
Allows you to highlight the ‘
% differences between two revisions of

the same drawing or different

Audit
Evaluate the integrity of a drawing
and corrects some errors.

drawings. |

O

s Save As >
[ d Units ‘
Control coordinate and angle display ||
= formats and precision. |
Import » I~

|
[
[

47
§
&)

|
Status
27 Fblsh 2 Display drawing statistics, modes, and ‘
extents. |
= Print 3 ‘
[ Purge
1 Remove unused named items, such as
Drawing L& block definitions and layers, from the
Utilities drawing.
Recover

’:a Close >

i

|
|

|

Repair a damaged drawing file. 4 |
= |

= You will see the following dialog box:

A Drawing Units X

Length Angle

Type: Type:

|Decimal v|  |Decimal Degrees v|

e e

[0.00 v] | [oo v|
[ Clockwise

Insertion scale

Units to scale inserted content:

Sample Output

1.50.2.00.0.00

3.00<45.0.0.00

e

Units for specifying the intensity of lighting:

oK ]| cancel || Drection.. || Hep |
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Pick the desired Length Type by selecting one of the following: Archi-
tectural (example: 2’-4 8/167), Decimal (example: 25.5697), Engineering
(example: 3’-5.6688”), Fractional (example: 16 3/16), or Scientific (exam-
ple: 8.9643E+03)

Pick the desired Angle Type by selecting one of the following: Deci-
mal Degrees (example: 36.7), Deg/Min/Sec (example: 47d25°31”), Grads
(example: 60.7g), Radians (example: 0.6r), or Surveyor’s Units (example:
N 51d25’31” E)

Set up the Precision for both length and angle units. For instance, pick
the number of decimals for Decimal units, from no decimal places to
eight decimal places

The default AutoCAD setting for angles is counterclockwise, but you can
switch it to be clockwise

Under the Insertion scale, specify Units to scale inserted content,
which was discussed in Chapter 6

Select the Direction button and you will see the following dialog box:

A Direction Control X
Base Angle
@ East 0.00
O North 90.00
O West 180.00
O South 270.00
O Other Pick / Type
E

Change the East to be 0 (zero) angle, hence changing the other angles as
well (we recommend this setting to be left as is)

This step will end the Units command

Set up Drawing Limits. Drawing limits is your working area. You will
specify it using two opposite corners, lower left corner, and upper right
corner. To set up the drawing limits correctly, answer these two ques-
tions: what is the longest dimension in my drawing in both X and Y? And
what does AutoCAD unit mean to me (is it meters, centimeters, inches,
or feet)?
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= If you are showing the menu bar, then choose Format/Drawing Lim-
its, or you can type limits at the command window. You will see the
following prompts:

Specify lower left corner or [ON/OFF] <0,0>:
Specify upper right corner <12,9>:

= Specify the lower left corner and right upper corner by typing or by
clicking. To forbid yourself from using any area outside these limits,
AutoCAD gives you the ability to turn it on and off
Create layers
Start drafting

10.2 ARCHITECTURAL PROJECT (IMPERIAL)

Do the following steps:
1. From the designated folder, open file Ground Floor_Starter.dwg
2. Switch off the grid
3. Set the units to the following:
a. Architectural
b. Precision 0’- 4"
c. Units to scale inserted contents = inch
4. Set up drawing limits to be:
a. Lower left corner = 0,0
b. Upper right corner = 50°,50°

5. Double-click the mouse wheel in order to see the new limits



6. Create the following layers:

Layer Name Layer Color
A-Door Blue
A-Wall White
A-Window White
Dimension Red
Furniture White
Staircase Magenta
Text Green
Title Block White
Viewport 9

Hatch 8

Projects © 297

7. Save your file in the Chapter 10/Imperial folder and name it Ground
Floor.dwg

8. Make layer A-Wall current

9. Draw the below architectural plan and the partitions inside using the fol-
lowing guidelines:

a. Draw the outer shape using polylines
b. Offset it to the inside using 6” as distance
c. Explode the two polylines

d. Use the outer wall to draw the inner walls, using all the commands
you learned in this book. The inner wall is 4”
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10. This is the architectural plan:

— 9 g 200
r T
7
Master
Bedroom
190" x 158"
Bathroom
' on 88" x 88"
9.8 Walk in Closst
SN0 x 5.8"
48" 4 Biathiroom \
88" 90 g0 Bedroom 41

TE 12

Kitchen
158" H 95" 118"

S x 113"

H Dining

11. Create a 36” door opening as follows (you can always take 4” clearance
from the wall). The main entrance, master bedroom, and walk-in closet
door are at the middle of the wall:
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12. Make layer 0 (zero) current

13. Create the following door blocks using the name beneath (the base point
is the lower left point of the jamb):

L3

N— |
4[“ [ Ei

¥ | | 3 l

Interior Door Exterior Door

14. Create the following door blocks using the name beneath (the base point
is the lower left point of the jamb):

i —

I

Sliding Door

15. Create the following window blocks using the name beneath (base point
is the lower left point of the jamb):

o~ m
& i
g
Window 1
I l
1 72—

Window 2
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16. Insert the doors and windows in their respective layers to get the follow-

ing result:

RN

|

17. Make layer Furniture current
18. Using the Insert command insert the following blocks:

Nl
W)

—d

UM@
° /1
po

e
=
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19. Make layer Hatch current
20. Using Solid hatching, hatch both the outside and the inside wall

21. Using ANSI37 and scale = 100, hatch the kitchen (hint: draw a line to
separate the kitchen from the adjacent room)

22. Using a user-defined hatch (switch the Double checkbox on) and scale =
20, hatch both bathrooms

23. You should have the following:

|t /M0
EEiy -

24. Make layer Text current, and freeze layer Hatch
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25. Make Room Titles the current text style, then write text using Multiline
text to add the room titles just like the following, making sure the Justify
is Middle Center:

F M O

Hl

) Ll

Pomar 0™

55

£ 8 RERE

| 5] [

H
@ I

il o )

itchen

e

26. Thaw layer Hatch

27. Select the hatch of one of the two bathrooms. When the context tab
appears, locate the Boundaries panel and click the Select button, then
choose the text, press [Enter], and then press [Esc]. Do the same for the
other bathroom and the kitchen

28. Make Outside Walls the current dimension style

29. Make layer Dimension current
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30. Insert the dimensions as shown below (use the Continue command when-
ever possible):

| ¢ A O

Master Bedroom
19-0"158"

41t

|
jq Eh el
| €&

15'-8"

L

L
1

31. Go to Layoutl and rename it to Full Plan

32. Using the Page Setup Manager, modify the existing page setup to be as
follows:

a. Printer = DWFG6 ePlot.pc3

b. Paper = ANSI B (17x11 inch)

c. Drawing orientation = Landscape
33. Erase the existing viewport
34. Make layer Title Block current

35. Insert the file ANSI B Landscape Title Block.dwg in the layout, using
0,0,0 insertion point.

36. Create a copy of the layout and name it Details
37. Erase Layout 2
38. Go to layoutl named Full Plan
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39. Make layer Viewport current

40. Insert a single viewport to fill the space, and set the viewport scale to be
3/16” = 1’, then lock the viewport

41. Go to layout named Details
42. Create a single viewport to occupy half of the space of the paper
43. Set the scale to be 4" = 1” and lock the viewport

44. Pan to the entrance, making sure to show the dimension, the two win-
dows, and the door

45. You are still in the Details layout. Create another viewport to occupy half
of the remaining area of the paper

46. Set the scale to 14" = 1’, then lock the viewport

47. Double-click inside the viewport, and pan to the two windows of the mas-
ter bedroom

48. Save and close the file

10.3 ARCHITECTURAL PROJECT (METRIC)

Do the following steps:
1. From the designated folder, open file Ground Floor_Starter.dwg
2. Switch off the grid
3. Set the units to the following:
a. Decimal
b. Precision = 0
c. Units to scale inserted contents = Millimeters
4. Set up drawing limits to be:
a. Lower left corner = 0,0
b. Upper right corner = 15000,15000

5. Double-click the mouse wheel in order to see the new limits



6. Create the following layers:

Layer Name Layer Color
A-Door Blue
A-Wall White
A-Window White
Dimension Red
Furniture White
Staircase Magenta
Text Green
Title Block White
Viewport 9

Hatch 8
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7. Save as your file in the Chapter 10\Metric folder and name it Ground
Floor.dwg

8. Make layer A-Wall current

9. Draw the below architectural plan and the partitions inside using the fol-
lowing guidelines:

a. Draw the outer shape using polylines
b. Offset it to the inside using 150 as distance
c. Explode the two polylines

d. Use the outer wall to draw the inner walls using all the commands
you learned in this book. The inner wall is 100
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10. This is the architectural plan:

k2700 2700 —f 6000
2100
M aster Bedroom
5700x4700
Bathroom
2900 2600x2600 Walk In Closet
1500x1700
1350 7‘; Bathroom Bedn
2600 270062700 zggmogoﬁrgn 12300
Kitchen
4700 2900¢3500
H Dining
1700%3500
|
4 11400

11. Create a 900 door opening as follows (you can always take 100 clearance
from the wall). The main entrance, master bedroom, and walk-in closet
door are at the middle of the wall:
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12. Make layer 0 (zero) current

13. Create the following door blocks using the name beneath (base point is
the lower left point of the jamb):

| N
U ] 150
100 ﬂt 50 I/ I, LA‘\_
1 200 . J 500 |
Interior Door Exterior Door

14. Create the following door block using the name beneath (base point is the
lower left point of the jamb):

R — 1
100 L amn L

| 1

Sliding Door

15. Create the following window blocks using the name beneath (base point
is the lower left point of the jamb):

jﬁ
150 || [l ]
_\r‘b 1200 Y
Wiindow 1
-

150

ot =]
,— 600 —%

Window 2
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16. Insert the doors and windows in their respective layers to get the following

result:
| o

|

17. Make layer Furniture current

18. Use the Insert command to insert the following blocks:

I
)

—d

UM@
° /1
po

e
=
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19. Make layer Hatch current
20. Using Solid hatching, hatch both the outside and the inside wall

21. Using ANSI37 and scale = 2000, hatch the kitchen (hint: draw a line to
separate the kitchen from the adjacent room)

22. Using a user-defined hatch (switch Double checkbox on) and scale = 500,
hatch both bathrooms

23. You should have the following::

|t /M0
EEiy -

24. Make layer Text current, and freeze layer Hatch
25. Make Room Titles the current text style
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26. Write text using Multiline text to add the room titles similar to the
following, making sure the Justify is Middle Center:

$ v
@ C’ Master Bedroom

j [Banroom 5700%4700

=

o
Il 2s00x2600 S=
2=
) B N
g
Bathroom T Bedmom
I 27002700 2300x3600i

Ve a5

== |

27. Thaw layer Hatch

28. Select the hatch of one of the two bathrooms. When the context tab
appears, locate the Boundaries panel and click the Select button; then
choose the text, press [Enter], and press [Esc]. Do the same for the other
bathroom and the kitchen

29. Make Outside Walls the current dimension style

30. Make layer Dimension current



31.

32.
33.

34.
35.
36.

37.
38.
39.
40.
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Insert the dimensions as shown below (use the Continue command
whenever possible):

k2700 2700 T 5000 ,Il’

21 00—

¢ —

o ——

Master Bedroom
570054700

™

Bathroom
” 2700:2700 |

7 ‘. lI < XKL
| %% ,290&3500

L
1 11400 1

-' Bathroom
I 28002600

2900

0 1¥005
M

Bedroom
2300x3600

12300

2600

le

4700

Go to Layoutl and rename it to Full Plan

Using the Page Setup Manager, modify the existing page setup to be as
follows:

a. Printer = DWF6 ePlot.pc3
b. Paper = ISO A3 (420x297 MM)
c. Drawing orientation = Landscape
Erase the existing viewport
Make layer Title Block current

Insert the file ISO A3 Landscape Title Block.dwg in the layout, using
0,0,0 insertion point.

Create a copy of the layout and name it Details
Erase Layout 2

Go to the layout named Full Plan

Make layer Viewport current
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41. Insert a single viewport to fill the space and set the viewport scale to be
1:100, then lock the viewport

42. Go to the layout named Details
43. Create a single viewport to occupy half of the space of the paper
44. Set the scale to be 1:20 and lock the viewport

45. Pan to the entrance, making sure to show the dimension, the two win-
dows, and the door.

46. Make layer Viewport current

47. You are still in the Details layout. Create another viewport to occupy half
of the remaining area of the paper

48. Set the scale to 1:40, then lock the viewport

49. Double-click inside the viewport and pan to the two windows of the mas-
ter bedroom

50. Save and close the file

10.4 MECHANICAL PROJECT - 1 (METRIC)

Do the following steps:
1. From the designated folder, open file Mechanical-1_Starter.dwg
2. Switch off the grid
3. Set the units to the following:
a. Decimal
b. Precision 0
c. Units to scale inserted contents = Millimeters
4. Set up drawing limits to be:
a. Lower left corner = 0,0
b. Upper right corner = 350,250

5. Double-click the mouse wheel in order to see the new limits



6. Create the following layers:

Layer Name Layer Color Layer Linetype
Centerline Green Centerx2
Dimension Red Continuous
Hatch 8 Continuous
Hidden Cyan Hiddenx2

Part White Continuous
Text Magenta Continuous
Title Block White Continuous
Viewport 9 Continuous
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7. Save as your file in Chapter 10\Metric folder and name it: Mechanical-1.

dwg

8. Make layer Part current

9. Draw the below plan, section, and elevation of the mechanical part using
the following guidelines:

a. All lines of the shape in layer Part

b. All centerlines in layer Centerline

c. All hidden lines in layer Hidden

d.Change the Linetype scale using the Properties palette for both
centerlines and hidden lines to be 5; but for the two holes at the right
and left, make the Linetype scale to be 2.
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10. Draw the shape without dimensioning for now:

T
+

11. Make layer Hatch current

12. Using ANSI31 with scale = 20, hatch the shape as shown below:

7

7

13. Make Part Dim the current dimension style



14.

.

15.
16.

17.
18.
19.

20.
21.
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Make layer Dimension current, then insert the dimensions as shown
below:

143
i

N

N

iy By |

Go to Layoutl and rename it to Plan

Using the Page Setup Manager, modify the existing page setup to be as
follows:

a. Printer = DWF6 ePlot.pc3
b. Paper = ISO A3 (420x297 MM)
c. Drawing orientation = Landscape
d. Make sure Scale = 1:1

Erase the existing viewport

Make layer Title Block current

Insert the file ISO A3 Landscape Title Block.dwg in the layout, using
0,0,0 insertion point.

Make two copies of Plan layout and rename it Section and Elevation

Delete Layout 2
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22. Make layer Viewport current

23. Insert a single viewport like the following, doing the following steps:
a. Set the scale to 2:1
b. Lock the viewport
c. Pan to the shape as shown below

d. You will notice that hidden lines and centerlines look like continuous
lines. To solve this problem, type at the command window psltscale
command, and set this variable to 0. Then type regenall command
to regenerate all viewports, and you will get the below result

24. Repeat the same procedure to create section viewport in Section layout,
and elevation viewport in Elevation layout

25. Save and close the file



10.5 MECHANICAL PROJECT -1 (IMPERIAL)
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Do the following steps:

W N =

a. Fractional

. Set the units to the following;

b. Precision 0 — 1/16

c. Units to scale inserted contents = Inches

4. Set up drawing limits to be:

a. Lower left corner = 0,0

b. Upper right corner = 18”,9”

. From the designated folder, open file Mechanical-1_Starter.dwg
. Switch off the grid

5. Double-click the mouse wheel in order to see the new limits
6. Create the following layers:
Layer Name Layer Color Layer Linetype
Centerline Green Center2
Dimension Red Continuous
Hatch 8 Continuous
Hidden Cyan Hidden2
Part White Continuous
Text Magenta Continuous
Title Block White Continuous
Viewport 9 Continuous

7. Save your file in Chapter 10\Imperial folder and name it: Mechanical-1.

dwg

8. Make layer Part current
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9. Draw the below plan, section, and elevation of the mechanical part using
the following guidelines:

a. All lines of the shape in layer Part
b. All centerlines in layer Centerline
c. All hidden lines in layer Hidden

d. Change the Linetype scale using the Properties palette to be 0.5
for any line you like

10. Draw the shape without dimensions for now:

2
R T
I
|
1

I

-
)

T T
| |
. .

o

%

w
E
-~

%

11. Make layer Hatch current

12. Using ANSI31 with scale = 1, hatch the shape as shown below:

7

7

|
|




%

13.
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Make Part Dim the current dimension style

14. Make layer Dimension current

15.

Insert the dimensions as shown below:

aly h% ﬁ o

%

16.
17.

18.
19.
20.

21.
22.

NN
NN

()

H - —
—

a2

@1 @]6

AN

Go to Layoutl and rename it Details

Using the Page Setup Manager, modify the existing page setup to be as
follows:

a. Printer = DWF6 ePlot.pc3
b. Paper = ANSI B (17x11 in)
c. Drawing orientation = Landscape
d. Make sure Scale = 1:1
Erase the existing viewport
Make layer Title Block current

Insert the file ANSI B Landscape Title Block.dwg in the layout, using
0,0,0 insertion point.

Delete Layout 2
Make layer Viewports current
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23. Insert three single viewports like the following, doing the following steps:
a. Set the scale for the three viewports to be 1" = 1’
b. Lock the viewports
c. Pan to the shape as shown below

d. If you noticed that hidden lines and centerlines look like continuous
lines, type at the command window the psltscale command, and set
this variable to 0. Then type the regenall command to regenerate all
viewports, and you will get the below result

s

24. Save and close the file
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10.6 MECHANICAL PROJECT - 1l (METRIC)

Using the same methodology we used in Mechanical Project —I (Metric),
draw the following project using Mechanical-1_Starter.dwg:
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10.7 MECHANICAL PROJECT - 1l (IMPERIAL)

Using the same methodology we used in Mechanical Project — I
(Imperial), draw the following project using Mechanical-1_Starter.dwg:
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uﬂﬁ 1l 0 lrfﬂjj%/

.,_
8]
%
&
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NOTES







CHAPTER

MORE ON 2D OBJECTS

In This Chapter

¢ The Polyline command and other drafting and editing commands
e How to use both Constructions line & Ray

* How to use a point with different styles, along with Divide and
Measure

e Using Spline and Ellipse

¢ Using Boundary and Region commands along with Boolean
operations

11.1 INTRODUCTION

This chapter is dedicated to discuss the rest of the 2D objects not dis-
cussed in Chapter 2, as we will cover all the other 2D objects based on
polyline, covering special features of polylines in some of the editing com-
mands. Then we will cover other 2D commands like Spline and Ellipse.
These two commands have some unique features, which will draw exact
2D curves. Then we will delve into other commands like Point (Divide and
Measure) and Revision Cloud. We will close the chapter discussing Bound-
ary and Region commands.
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11.2 DRAWING USING THE RECTANGLE COMMAND

This command will draw a rectangle or square shape. The Rectangle
command will use a polyline as an object. To issue this command go to the
Home tab, locate the Draw panel, then select the Rectangle button:

Y () /'/'D"E
-Line Polyline Circle 'Arc DRectangle
>

Draw o

\_‘_/ Pd Rectangle
Creates a rectangular polyline

[z RECTANG

Press F1 for more help

You will see the following prompts:

Specify first corner point or [Chamfer/Elevation/
Fillet /Thickness/Width]:

Specify other corner point or [Area/Dimensions/
Rotation]:

By default, you can draw a rectangle by specifying two opposite corners.
The other options are:
11.2.1 Chamfer Option

This option will draw a rectangle with chamfered edges. The user will
see the following prompts:

Specify first chamfer distance for rectangles <0.00>:
Specify second chamfer distance for rectangles <0.2>:

Specify the first and second distance, then the Rectangle command will
continue with normal prompts. Check the following example:
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11.2.2 Elevation Option
This option is used for 3D only.

11.2.3 Fillet Option

This option is identical to the Chamfer option, except the user has to in-
put the Radius instead of Distances. The user will see the following prompt:

Specify fillet radius for rectangles <0.0000>:

Specify the fillet radius, then the Rectangle command will continue with
normal prompts. Check the following example:

11.2.4 Thickness Option
This option is available for 3D only.

11.2.5 Width Option

The user will be able to draw a rectangle with width by using this option.
The user will see the following prompt:

Specify line width for rectangles <0.0000>:

Specify the width value, and then the rectangle command will continue
normally. Check the following example:
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11.2.6 Area Option

This option will specify the total area of the rectangle prior to specifying
the second corner. The user will see the following prompts:

Enter area of rectangle in current units <25.0000>:
Calculate rectangle dimensions based on [Length/Width]
<Length>:

Enter rectangle length <10.0000>:

AutoCAD asks the user to input the total area, and then asks the user to
input either the length (in X-axis) or width (in Y-axis). AutoCAD will then
draw a rectangle above and to the right of the first corner.

11.2.7 Dimensions Option
This option will draw a rectangle by specifying length (in X-axis) and
width (in Y-axis). The user will see the following prompts:

Specify length for rectangles <10.0000>:
Specify width for rectangles <10.0000>:

Specify other corner point or [Area/Dimensions/
Rotation]:

AutoCAD asks you to input the length and the width; in the final prompt,
the user is invited to input the position of the second point.

11.2.8 Rotation Option

This option will draw a rectangle with a rotation angle. The user will see
the following prompt:

Specify rotation angle or [Pick points] <0>:

Specify the rotation angle either by typing the value or by specifying
points.
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11.3 DRAWING USING THE POLYGON COMMAND

This command will draw an equilateral polygon with 3 sides to 1,024
sides. Polygon uses the polyline as an object. To issue this command, go to
the Home tab, locate the Draw panel, then select the Polygon button:

> ~EER
. i \T) {

Line Polyline Circle Arc Rectangle

Draw ~ { = ]Polygon
= N

Wy

Polygon
Creates an equilateral closed polyline
'z POLYGON

Press F1 for more help

The user will see the following prompt:
Enter number of sides <6>:

Input the number of sides for your polygon. Next, you will see the fol-
lowing prompt:

Specify center of polygon or [Edge]:

AutoCAD offers two methods to draw a polygon, either by using an
imaginary circle or by specifying the length and angle of one of the sides.

11.3.1 Using an Imaginary Circle

This method depends on an imaginary circle. The polygon is either in-
scribed inside it or circumscribed around it. The center of the circle and the
polygon coincide, hence the radius of the circle will decide the size of the
polygon. The question is: when should I use this or that method? The answer
to that is the available information. If you know the distance between one of
the edges and the polygon’s center, then use the Inscribed option. But if you
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know the distance between the midpoint of one of the edges and the center,
then the Circumscribed option is the solution. Check the following picture:

Imaginary circle

Inscribed Circumscribed

The user will see the following prompts:

Enter an option [Inscribed in circle/Circumscribed about
circle] <I>:
Specify radius of circle:

11.3.2 Using the Length and Angle of One of the Edges

If you don’t know the center of the polygon, then you can’t use the above
method. Alternatively, if you specify the length of one side, the other side’s
length will be known automatically. While you are specifying the two points
as a length of one of the sides, you are also specifying the angle of this side;
accordingly, the angles of the other sides will be defined. You will see the
following prompts:

Enter number of sides <4>:

Specify center of polygon or [Edge]:
Specify first endpoint of edge:
Specify second endpoint of edge:
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PRACTICE 11-1  DRAWING RECTANGLES AND POLYGONS

1. Start AutoCAD 2019
2. Open Practice 11-1.dwg file

3. Use the Rectangle and Polygon commands to complete the practice to
become as follows. Use OSNAP = Node to select the two points

Inscribed
R=15

R0.50

Circumscribed
R=1.0

4. Freeze layer Points

5. Save and close
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11.4 DRAWING USING THE DONUT COMMAND

This command will draw either a circle with width or a filled circle. Do-
nut uses the polyline as an object. To issue this command, go to the Home
tab, locate the Draw panel, then select the Donut button:

i = O
Line Polyline Circle Arc S
v v 7z
NN G
Draw
Donut

Creates a filled circle or a wide ring

[z DONUT

Press F1 for more help

The following prompt will appear:
Specify inside diameter of donut <0.5000>:

Specify outside diameter of donut <1.0000>:
Specify center of donut or <exit>:

AutoCAD asks you to input the inside and outside diameter, then to spec-
ify the center of the donut. The user can insert as many donuts as needed.

11.5 DRAWING USING THE REVISION CLOUD COMMAND

This command will draw a revision cloud using polyline arcs. To issue
this command, go to the Home tab, locate the Draw panel, then select the
Revision Cloud button:

e

Line Polyline Circle Arc

G0

.

NN G
D #5200k

Draw
e [::} Rectangular
Q Polygonal
Q} Freehand
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There are three types of Revision Clouds:

Rectangular
Polygonal
Freehand

Using one of the three types, you will see the following prompts:

Minimum arc length: 0.5000 Maximum arc length: 0.5000
Style: Normal Type: Rectangular

Specify first corner point or [Arc length/Object /
Rectangular/Polygonal/Freehand/Style/Modify] <Object>:

Arc Length  You should input the minimum and maximum arc length. Select
Arc length and you will see the following prompt:

Specify minimum length of arc <15>:
Specify maximum length of arc <30>:

Object Instead of drawing a revision cloud, you can create a revision cloud
by converting a closed 2D object (circle, polyline, ellipse, etc.); you will see the
following prompts:

Select object:
Reverse direction [Yes/No] <No>:

Rectangular You can draw a rectangular revision cloud by specifying two op-
posite corners (just like the Rectangular command). You will see the following
prompts:

Specify first corner point or [Arc length/ Object /Rectan-
gular /Polygonal/ Freehand/Style/Modify] <Object>:

Specify opposite corner:
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You will receive the following:

Polygonal You can draw a polygonal revision cloud by specifying multiple cor-
ners. You will see the following prompts:

Specify first corner point or [Arc length/ Object /
Rectangular /Polygonal/ Freehand/Style/Modify] <Object>:
Specify next point:

Specify next point or [Undo]:

You will receive the following:

Freehand You can draw a freehand revision cloud by specifying multiple
points. You will see the following prompts:

Specify first corner point or [Arc length/ Object /Rectan-
gular /Polygonal/ Freehand/Style/Modify] <Object>:

Guide crosshairs along cloud path...
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You will receive the following:

Style If you select Style option, you will see the following prompt:
Select arc style [Normal/Calligraphy] <Normal>:

To know the difference between the two styles, check the following
picture:

Modify You can modify the shape of any existing revision cloud by adding new

segments on one of the sides, then erasing any part desired. You will see the
following prompts:

Select polyline to modify:

The position of the selection is important, as the new revision will start
from there. You will see the following prompts:

Specify next point or [First point]:
Specify next point or [Undo]:
Specify next point or [Undo]:
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You will receive the following:

You will see the following prompt:

Pick a side to erase:
Reverse direction [Yes/No] <No>:

Click on the side you want to remove, then answer whether you want to
reverse the revision cloud or not. This is the final result:
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PRACTICE 11-2 DRAWING A DONUT AND A REVISION
CLOUD

1. Start AutoCAD 2019
2. Open Practice 11-2.dwg file

3. Using the horizontal lines and the vertical lines, insert donuts with inside
diameter = 0 and outside diameter = 0.25

4. Freeze Scratch layer
5. Make Redline the current layer

6. Using the Revision Cloud command, change the min arc length = 0.75
and max arc length t, and draw a rectangular revision cloud like the
following:

7. Using the Modify Option, add and remove segments of the revision and
convert the circle to a revision cloud to similar to the following:

m) 6666

8. Save and close



338 °* AuToCAD® 2019 BEGINNING AND INTERMEDIATE

11.6 USING THE EDIT POLYLINE COMMAND

This is a special editing command that can deal only with polylines. It
can do certain things that the normal modifying commands can’t. We saw
some of its power when we touched on the subject of converting lines and
arcs to polylines. To issue this command, go to the Home tab, locate the
Modify panel, then select the Edit Polyline button:

4> Move ) Rotate " Trim ~ 7
9} Copy A\ Mirror { Fillet ~ ()
[I\ Stretch 5] Scale 88 Amay -+ &

2SR PV 2=
MY A= | ‘@ .
Edit Polyline
Edits polylines and 3D polygon meshes

|
(=]

= PEDIT

Press F1 for more help

Another way is to double-click the polyline. The user will see the follow-
ing prompts:

Select polyline or [Multiple]:
Enter an option [Close/Join/Width/Edit vertex/Fit/
Spline/Decurve/Ltype gen/Reverse/Undo]:

As you can see, AutoCAD is asking to select a single polyline to perform
one of many editing options. But AutoCAD is also able to deal with Multiple
polylines. We will first tackle editing options for a single polyline, then we
will cover options for multiple polylines:

11.6.1 Open and Close Options

The Open option will be displayed if the polyline selected is closed, and
vice versa. There are no prompts for these two options, as AutoCAD remem-
bers the last segment drawn and will erase it to create an opened polyline.
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11.6.2 Join Option

This option will join lines and arcs to the first selected polyline. The user
will see the following prompt:

Select objects:

You are invited to select objects to join them to the selected polyline.

11.6.3 Width Option

This option will give a width to the selected polyline. The user will see
the following prompt:

Specify new width for all segments:

11.6.4 Edit Vertex Option

This option will select a vertex in the polyline, then perform an editing
option on this vertex. As agreed upon by lots of AutoCAD experts, this op-
tion is very lengthy, tedious, and very difficult. Instead, the user can explode
the polyline, perform all/any normal modifying commands, then join the
lines and arcs in a single polyline. The user will see the following prompt:

[Next/Previous/Break/Insert/Move/Regen/Straighten /Tan-
gent/Width/eXit] <N>:

NOTE  The user can use the Grips and Properties palette to edit vertices.
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11.6.5 Fit, Spline, and Decurve Options

Fit and Spline are both options that will convert a straight-line segment
polyline to a curved polyline using two different methods; check the following
illustration:

B

ya

Original polyline

x4

Using Fit option Using Spline option

As you can see from the above illustration, each command is handling
the process in a different way:

= The Fit option will use the same vertices and connect them using a
curve, so it is considered to be an approximate method

= The Spline option will use the vertices as controlling points to draw the
needed curve. This method will display a more accurate curve

The Decurve option will convert back from curved shape polyline to
straight lines polyline.
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11.6.6 Ltype Gen Option

This option will allow polylines converted from straight lines to curve to
retain the original linetype. Check the following illustration:

W ——— ._._-—Q:. Jig ——-——~-L_h__ﬁ_33i
\_\.
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s
v
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The user will see the following prompt:
Enter polyline linetype generation option [ON/OFF] <Off>:
In order to retain the linetype, input ON as an answer for this prompt.

11.6.7 Reverse Option

This option will reverse the order of vertices in a polyline. It will be evi-
dent when using special linetype such as the following:

MH
HW

AMH
HW
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There is a system variable PLINEREVERSEWIDTHS will control
whether to reverse the polyline width or not. If the value is 0 (zero) the
polyline will not be reversed, but if the value is 1, the polyline width will be
reversed. Check the following illustration:

Plinereverse widths = 1

11.6.8 Multiple Option

This command will modify multiple polylines using a single modifying
command. Another mission for this command is to join polylines together.
This is different from the join option discussed previously, which is for single
polylines joining lines and arcs; this option is to join polylines together in a
single polyline. You will see the following prompts:

Select objects:

Select objects:

Enter an option [Close/Open/Join/Width/Fit/Spline/
Decurve/Ltype gen/Reverse/Undo] :

It is identical to editing a single polyline, except for Edit Vertex option.
If you select the Join option, you will see the following prompt:

Join Type = Extend
Enter fuzz distance or [Jointype] <0.0000>:

The first line is showing you the current value for Join Type which is
Extend; in order to change it, invoke the Jointype option to see the following
prompt:

Enter join type [Extend/Add/Both] <Extend>:
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There are three types of joining:

= Extend: which means AutoCAD will extend the two ends to each other
to join the multiple polyline
Add: which means AutoCAD will add a line between the two ends
Both: which means AutoCAD will use both methods

AutoCAD also will need to know the Fuzz distance, which is the maxi-
mum acceptable distance between the ends of the two polylines to join. With
anything greater than this value, AutoCAD will decline to join the polylines.
Check the following illustration:

2

]
/ N

Extend Add

One final note for the Polyline Edit command: the professional user
tends to cut steps while drafting and editing, and AutoCAD can help them
with that. System variable PEDITACCEPT can help them cut one step, by
assuming that when selecting the first object in the Polyline command, the
answer is always yes:

Object selected is not a polyline
Do you want to turn it into one? <¥Y>

PEDITACCEPT has two values:

= Either 0 (zero) which means AutoCAD will ask the question and wait for
you to confirm
= Or 1 which means assume the answer is always Yes
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Special OSNAP If you have a closed polyline, you can snap to its centroid
using the Center object snap. This includes both regular shapes and irregular

shapes
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PRACTICE 11-3 POLYLINE EDIT COMMAND

1. Start AutoCAD 2019
2. Open Practice 11-3.dwg file

3. Check the objects drawn; you will find that all objects are polylines except
the outer contour, which is lines. Using the Polyline Edit command, con-
vert lines to polylines

4. Using the Polyline Edit command, convert the straight line segments to
spline segments

5. Using the Polyline Edit command, retain the dashed line of the converted
polylines

6. Zoom to the two small buildings inside the contours, and you will find
them as polylines. But the arc is not reaching the line segments. Measure
the void between the arc and the lines, and input a proper Fuzz distance.
Then join the polylines using Extend at the left shape and Add at the right
shape

7. You should get the following picture:
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8. Save and close
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11.7 USING CONSTRUCTION LINES AND RAYS

These two commands will produce objects to be used as helping tools
to draw accurate drawings; they are not wanted on their own. Construction
lines are objects extending beyond the screen in two directions, and can be
drawn using different methods. Yet Rays in AutoCAD are objects that have
a known starting point, extending beyond the screen in one direction. Here
is a discussion of both commands:

11.7.1 Using Construction Lines

This command will help you to draw a construction line which extends
beyond the screen in two directions. To issue this command go to the Home
tab, locate the Draw panel, then select the Construction Line button:

T o
a8 Gl -
Line Polyline Circle Arc

- v .

,,,,,

Construction Line

Creates a line of infinite length

[ XLINE

Press F1 for more help

You will see the following prompt:
Specify a point or [Hor/Ver/Ang/Bisect/Offset]:

There are six methods to specify the angle of the construction line, which
are:

= The first method is the default method, which is to specify two points;
once you specify the first point, you will see the following prompt:

Specify through point:

= The Hor and Ver options are for drawing horizontal or vertical construc-
tion lines. To complete the command, specify the through point. You will
see the following prompt:

Specify through point:
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=  The Ang option is for drawing a construction line using an angle. You
will see the following prompts:

Enter angle of xline (0) or [Reference]:
Specify through point:

= The Bisect option will involve specifying three points. It will pass
through the first point and bisect the angle formed between the second
and third points, as you will see in the following prompts:

Specify angle vertex point:
Specify angle start point:
Specify angle end point:

= The Offset option produces a construction line parallel to an existing
line, as you will see in the following prompts:

Specify offset distance or [Through] <Through>:
Select a line object:
Specify side to offset:

11.7.2 Using Rays

This command will draw a ray, which has a starting point and the end
extending beyond the screen. To issue this command go to the Home tab,
locate the Draw panel, and select the Ray button:

V=TGN R

7 -

Line Polyline Circle  Arc

Creates a line that starts at a point and continues to infinity

[ RAY

Press F1 for more help

You will see the following prompts:

Specify start point:
Specify through point:
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AutoCAD is asking you to specify two points: the first point is the start-

ing point, and the second will define the angle of the ray. You can define as
many rays as you want using the same starting point.

PRACTICE 11-4 USING CONSTRUCTION LINES AND RAYS

1. Start AutoCAD 2019

2. Open Practice 11-4.dwg file
3.
4

Make the Construction layer current

. Insert vertical and horizontal construction lines using the center of the

circle

. Insert two construction lines with the offset option, using the two vertical

lines with distance = 0.5, to the inside

. Using the Ray command set the starting point to be the center of the cir-

cle and the second point to be with angle = 60 using Polar Tracking

7. Repeat the same command, using angles 120, 240, and 300

. Draw a new circle with its center coinciding with the existing circle, using

R=2

. You should have the following picture:
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10. Make layer Circle current and make sure Intersection in OSNAP is turned
on

11. Draw circles using the intersection of the four rays and the circle, along
with the vertical construction line and the circle, using R=0.2

12. Draw two circles at the intersections of the horizontal and vertical con-
struction lines

13. Freeze the Construction layer

14. You should have the following picture:

o © o

15. Save and close the file
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11.8 USING POINT STYLE AND POINT COMMAND

Point style command will set the shape of the point, and Point command
will insert a point in the drawing. You can change the point style as many
times as you wish, and points already inserted will shift to the new shape.

11.8.1 Using Point Style Command

This command will set the point style. To issue this command go to the
Home tab, locate the Utilities panel, then select the Point Style button:

Measure

]9. ID Point

Utilities

Point Style...
Specifies the display style and size of point objects
[ PTYPE

Press F1 for more help

You will see the following dialog box:

A Point Style X

(®) Set Size Relative to Screen
O Set Size in Absolute Units

.

Pick one of twenty shapes available, and then set the point size, either
relative to the screen or in absolute units.
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11.8.2 Using Point Command

This command will insert as many points in the drawing as you wish.
To issue this command go to the Home tab, locate the Draw panel,
then select the Multiple Points button:

Gy

Line Polyline Circle Arc

0

NG

Draw| Multiple Points

Creates multiple point objects

= POINT

Press F1 for more help
You will see the following prompts:
Specify a point:

AutoCAD asks you to start specifying points; once done, press the [Esc]
key. In order to pick inserted points precisely, use NODE OSNAP.

11.9 USING DIVIDE AND MEASURE COMMANDS

The Divide command will cut an object into equal spaced intervals input
by you using points, whereas the Measure command will cut an object into
chunks with user-specified distance, using points.

11.9.1 Using the Divide Command

This command will divide an object with equally spaced intervals spec-
ified by you. To issue this command, go to the Home tab, locate the Draw
panel, then select the Divide button:

Far v

Line Polyline Circle Arc

|

Draw Divide
Creates evenly spaced point objects or blocks along the length or
perimeter of an object

[ DIVIDE

Press F1 for more help
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The user will see the following prompts:

Select object to divide:
Enter the number of segments or [Block]:

AutoCAD asks you to select the desired object and then input the de-
sired number of segments.

11.9.2 Using the Measure Command

This command will cut an object into segments with user-specified dis-
tance, using points. To issue this command go to the Home tab, locate the
Draw panel, then select the Measure button:

o DG

Line Polyline Circle  Arc

NGO

Draw Measure

Creates point objects or blocks at measured intervals along the
length or perimeter of an object

‘mm MEASURE

Press F1 for more help

The user will see the following prompts:

Select object to measure:
Specify length of segment or [Block]:

AutoCAD asks you to select the desired object and then specify the
desired length. When you select the object, AutoCAD will start measuring
from the end nearest to the selection; hence the user should be careful.

11.9.3 Using Divide and Measure Commands with Block Option

In both commands you can use Block instead of a point, and the follow-
ing prompts will appear:

Enter the number of segments or [Block]:
Enter name of block to insert:

Align block with object? [Yes/No] <Y>:
Enter the number of segments:
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The user should first respond with Block option to the first prompt. Then
input the name of the block and whether it will be aligned or not. Finally
enter the number of segments or the distance, depending on the command
used. To illustrate the Aligning concept, check the following picture:

,@/H@\é @

| [

) o/ & /
S e

Align = Yes Align =No

PRACTICE 11-5 USING POINT STYLE, POINT, DIVIDE,
AND MEASURE

. Start AutoCAD 2019
. Open Practice 11-5.dwg file
. Change the Point Style to :@i

. Zoom to the upper horizontal lines. The length of the inner horizontal line
is 5700. Using the Measure command, add points at 1425 starting from
the left end

A WO N =

. Erase the rightmost point
. Make sure that Node is on
. Using the Insert command, insert block = Window 1, using the three points

. Erase the three points

O 00 N & «n

. Make layer Furniture current
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10. At the middle of the room draw a circle with R = 1200. Offset the circle
by 250 to the outside

11. Using the Divide command, add the block = Chair using the outside cir-
cle, using eight chairs

12. Erase the outside circle. You should receive the following:

I {L_TF T

&G

= o

13. Save and close the file

11.10 USING THE SPLINE COMMAND

This command will draw smooth curves based on more than two points.
It will draw a spline curve based on exact mathematical equations. There is
one command, but two keys used to invoke two different methods, which
are: Fit Points or Control Vertices. To issue these two commands, go to
the Home tab, locate the Draw panel, then select one of the following two

buttons:
—
— 0~
) Sl G "
“Line Polyllne Circle  Arc © Line Polylme Circle  Arc
:
|~ ’_)' !»\j l_)' /- \n\ {*
El,ﬂz B Wi @ m
Spline Fit Spline CV
| Draws a spline with fit points . » Draws a spline with control vertices
[ SPLINE [ SPLINE
Press F1 for more help Press F1 for more help
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11.10.1 Using the Fit Points Method

This method will draw a spline with fit points coinciding with it. The
following prompts will come up:

Specify first point or [Method/Knots/Object]:
Enter next point or [start Tangency/toLerance]:
Enter next point or [end Tangency/toLerance/Undo]:

AutoCAD is asking you to specify the desired points to draw the spline
with an option to close the shape automatically. We used to specify start
tangency and end tangency in old versions of AutoCAD, but in this version
there is no need, as AutoCAD will make this based on the points specified.
Though the above argument is true, AutoCAD prompts will allow you to
specify a start and end tangency. AutoCAD will draw a curve connecting the
points you select. Check the following illustration:

The user has the ability to specify tolerance for points other than the
start and end points. Check the following illustration:

4

o~
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AutoCAD can also convert any polyline which was treated using the
Polyline Edit command and fit in a spline to be a real spline. Check the
following illustration:

T T

Polyline Converted to Spline using Ecit gg”“et”eﬁg to Spline using
Polyline command ject option

11.10.2 Using the Control Vertices Method

This method will draw a spline using control vertices, which will define
a control frame. Control frames provide a convenient method to shape the
spline. The following prompts will come up:

Specify first point or [Method/Degree/Object]:
Enter next point:

Enter next point or [Undo]:

Enter next point or [Close/Undo]:

AutoCAD is asking you to specify the desired points to draw the spline
with an option to close the shape automatically. Meanwhile you can specity
the degree of the spline, which sets the polynomial degree of the resulting
spline. The user can input degree 1 (linear), degree 2 (quadratic), and de-
gree 3 (cubic), and so on up to degree 10. You should receive the following:

4

hd
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11.10.3 Editing a Spline

When you click a spline produced by the Fit Points method, you will see
the fit points along with the triangle, which will allow you to show either the
Fit Points or the Control Vertices:

.
v

v

y
 Show Fit Points . ’/"
Showe Control Vertices ! L

If you stay at one of the fit points, you will see the following menu:

S ‘ Stretch Fit Point
B
r Add Fit Point
. o
5 Remove Fit Point L
/ L .
.. o
~ N -

<

This menu will Stretch the current fit point, add a new fit point, or re-
move the current fit point. You will see an extra option if you stay at the start
or end point of the spline, Tangent Direction, which will change the tangent
direction of the spline.

If you clicked a spline drawn using Control Vertices, you will see CV,
along with the triangle which will display either the fit points or CV:

#
L=
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If you stay at one of the CV, you will the following menu:

\t‘“.. .
Stretch Yertex . :;:/'*
fdd Vertex et
Reefine Wertices et '/"’

Remove Vertex L
- -

o
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- \\.‘

This menu will stretch the current vertex, add a vertex, or remove a
vertex. The Refine Vertex option will replace the current vertex with two
vertices:

PRACTICE 11-6 USING THE SPLINE COMMAND

1. Start AutoCAD 2019

2. Open Practice 11-6.dwg file

3. Make sure Layer Contour is current

4. In OSNAP make sure that Node is on

5. Using the points at the left, draw an open spline using the Fit Points option
6

. Using the points at the middle, draw a closed spline using the Control
Vertices option

N

. Thaw layer Hidden Points

8. Using grips and the Add Fit Points option, add the two new points at the
middle

9. Stretch the first Fit Point (the one at the left) to the new point to its left
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10. Now the spline doesn’t pass through the old first point; using grips, add
itup

11. Remove the point indicated below:

12. Freeze both Points and Hidden Points layers

13. Save and close the file

11.11 USING THE ELLIPSE COMMAND

This command will draw an elliptical shape or elliptical arc. To issue
this command go to the Home tab, locate the Draw panel, then select the

Ellipse button and select one of the methods:

g . =
b Gy cH ﬁ
.Line Polyline Circle  Arc Ol
@Center

"N\ A
@ Axis, End

C\- Elliptical Arc

Draw v

There are three options to pick from:

Center
Axis, End
Elliptical Arc
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Where the first two options will draw an ellipse, the third option will
draw an elliptical arc. Here is a discussion for each one of them:

11.11.1 Drawing an Ellipse Using the Center Option
Using this method the user should specity three points, which are:

Center point of the ellipse
Endpoint of one of the two axes
Endpoint of the other axis

The following picture will illustrate the concept:

Center

g 1staxis endpoint

2nd axis endpaoint

You will see the following prompts:

Specify axis endpoint of ellipse or [Arc/Center]: C
Specify center of ellipse:

Specify endpoint of axis:

Specify distance to other axis or [Rotation]:

11.11.2 Drawing an Ellipse Using Axis Points
The user should specify three points, which are:

Point on one end of one of the axis
Point on the other end of the same axis
Point on the other axis
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The following picture will illustrate the concept:

The desired axis

15t Point Znd Point

Point on the other axis

You will see the following prompts:

Specify axis endpoint of ellipse or [Arc/Center]:
Specify other endpoint of axis:
Specify distance to other axis or [Rotation]:

Using either method, the last step will include an option called Rotation.
So what is rotation? After you define two points, you will draw a circle. Imag-
ine this circle is in a plane and the plane is rotating; you will get an ellipse.
Check the following illustration:

OO

11.11.3 Drawing an Elliptical Arc

The first three steps for drawing an elliptical arc are identical to drawing
the ellipse itself, which we discussed above. Afterward, AutoCAD will ask
you to specify the starting angle and ending angle, counterclockwise. Anoth-
er way is after you specify the first angle, you can input the included angle
instead of the ending angle.
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You will see the following prompts:

Specify start angle or [Parameter]:

Specify end angle or [Parameter/Included angle]:

PRACTICE 11-7 USING THE ELLIPSE COMMAND

W N O «»i A W DN

. Start AutoCAD 2019

. Open Practice 11-7.dwg file

. Make layer Table current

. Make sure Node is on

. Using Axis, End method draw an elliptical table using the points displayed
. Freeze Points layer

. Make layer Window current

. Using Elliptical Arc, complete the window. For the outer elliptical arc,

use the endpoints of the two vertical lines and the other axis distance =
3.5, then use the offset command using distance = 0.5

. You should have the following:

10.

Save and close the file
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11.12 USING THE BOUNDARY COMMAND

If you have several intersecting 2D objects (lines, arcs, circles, polylines,
ellipses, etc.) and you want to calculate the net area of these objects, no
command will help you more than this command. You can choose between
polylines and regions as a resultant object. To issue this command go to the
Home tab, locate the Draw panel, then select the Boundary button:

VEEIGYaS

Line Polyline Circle Arc

D v 7
o % Hatch
:lf[ Gradient

Boundary

Boundary
Creates a region or a polyline from an enclosed area
{mm BOUNDARY

Press F1 for more help

You will see the following dialog box:

A Boundary Creation X

[ Island detection
Boundary retention

Retain boundaries
Object type: Polyline v

Boundary set
Cument viewport v 4 | New

OK Cancel Help

This command depends on a simple click inside the desired area in which
you want to create a polyline. Therefore, we will start with the Pick Points
button. When you are done, click OK to end the command, and create the
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polyline (or region) desired. You can move it (them) outside to calculate
areas or any other desired commands. Meanwhile, you can make some
amendments to the command to get different results; check the following
options:

Island detection: this option will control whether AutoCAD should iden-
tify an object within the area

Polyline or Region: the user can pick the desired object type

Boundary set, whether all objects will be involved in the creation (Cur-
rent viewport option) or only selected objects (click the New button)

PRACTICE 11-8 USING BOUNDARY COMMAND

9]

1. Start AutoCAD 2019

2. Open Practice 11-8.dwg file
3.
4

Zoom to Shape 01

. Using the Boundary command, and without changing anything, click

inside the area. To see the resultant shape, freeze layer Shap01

. Zoom to Shape 02
. Using Boundary command, click off the Island detection checkbox, then

click inside the area. To see the resultant shape, freeze layer Shap02

. Zoom to Shape 03
. Using Boundary command, click the New button and select all of Shape

03 except the four circles at the edges, then click inside the area. To see
the resultant shape, freeze layer Shap03

=TI E=ST:

9.

Shape 01 Shape 02 Shape 03

Save and close the file
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11.13 USING THE REGION COMMAND

Assume I bring in some wires and ask you to create a rectangle and circle
from the wires and place the circle in the center of the rectangle. Though
the circle is in the center of the rectangle, there is no relationship between
them, because if you move one of the two shapes, the other will stand still.

On the other hand, if I bring in a piece of paper and a pair of scissors
and ask you to cut a rectangle with a hole in the shape of a circle there is a
relationship between the two shapes.

This is exactly the difference between polylines and regions in AutoCAD.

To issue this command, go to the Home tab, locate the Draw panel,
then select the Region button:

. — P
. Rl |
Pas=R b s
Line Polyline Circle Arc ]:I
NN LSS G
E\Lw £800-
Dera
Region
Converts an object that encloses an area into a region object
'z REGION
Press F1 for more help

You can create a region using the previous Boundary command.

To convert wireframe 2D objects like lines, arcs, circles, polylines, etc.,
you have to make sure that they are formulating closed shapes only. You will
see the following prompt:

Select objects:

Select the desired objects and press [Enter] when done; objects will be
converted right away.
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11.13.1 Performing Boolean Operations on Regions

Since regions are real 2D objects, AutoCAD can perform on them Bool-
ean operations, which are: Union, Subtract, and Intersect. To issue these
three commands, you have to switch to the 3D Basics workspace, go to the
Home tab, locate the Edit panel, then click one of the following buttons:

P T

Presspulll Union Subtract Intersect

Edit ~

In the Union and Intersect commands you can select objects in any or-
der, yet in the Subtract command, first select the region(s) you want to sub-
tract from, press [Enter], and then select the region(s) to be subtracted.

PRACTICE 11-9 USING REGION COMMAND

1. Start AutoCAD 2019
2. Open Practice 11-9.dwg file
3. Using the Region command, convert all objects to regions

4. Click any object to show the Quick Properties and make sure that it has
become a region

5. Using a Boolean operation, create the following shape:
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6. Using the Properties palette, what is the total area?
(19.2552)

7. Save and close the file
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NOTES
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CHAPTER REVIEW

1. In reality donuts, polygons, revision clouds, and rectangles are all:
a. Splines
b. Regions
c. Polylines
d. None of the above

2. In Polyline Edit you have to select the option first to join
polylines to polylines

3. Construction line and Ray will produce objects as helping tools to draw
accurate drawings

a. True
b. False
4. You can use Boolean operations with polyline objects
a. True
b. False
5. One of the following statements is not true:

a. Divide command will cut any object to equally spaced intervals using

blocks

b. Measure command will cut any object to equally spaced intervals
using points

c. Measure command will cut any object into chunks with user-speci-
fied distance, using points

d. Divide command will cut any object to equally spaced intervals using
points

6. There are two methods to draw a spline in AutoCAD, Fit Points or Con-
trol Vertices:

a. True
b. False

7. Boundary command can create either or
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CHAPTER REVIEW ANSWERS

1.c
3.a
5.b

7. Polyline, Region



CHAPTER

ADVANCED PRACTICES —
PART |

In This Chapter

o The advanced features of the Offset, Trim, and Extend commands
® How to utilize Cut/Copy/Paste when you open more than one file
® How to bring in AutoCAD objects from other software

Hyperlink Purging

Views and Viewport commands

12.1 OFFSET COMMAND - ADVANCED OPTIONS

People who use AutoCAD on a daily basis are stuck with the default
options, ignoring some powerful options that may reduce production time
significantly. In this part, we will look at these options. When you start the
Offset command you will see the following prompts:

Current settings: Erase source=No Layer=Source OFFSET-
GAPTYPE=0

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

The first line is a message listing the current values for the different set-
tings of AutoCAD. The message says: Erase source = No, Layer = Source,
OFFSETGAPTYPE = 0, so what are these settings and how can we change
them?
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12.1.1 Erase Source Option

By default, AutoCAD will keep both the source and the offset object.
This option will keep the offset object, but will erase the source object. You
will see the following prompt:

Erase source object after offsetting? [Yes/No] <No>:

Input Yes if you want to get rid of the source object.

12.1.2 Layer Option

When you use any command in AutoCAD that produces a copy of the
original object, the copy will always reside in the same layer of the source
object. Using this option, you can ask AutoCAD to send the generated object
to the current layer instead. AutoCAD will show the following prompts:

Enter layer option for offset objects [Current / Source]
<Source>:

Input Current to tell AutoCAD you want the offset object in the current
layer.

12.1.3 System Variable: Offsetgaptype

This is not an option inside Offset command, but rather a system variable
that should be invoked before the command using the command window.
This system variable decides the outcome of the shape to be normal (value =
0), filleted (value = 1), or chamfered (value = 2).
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12.2 TRIM AND EXTEND - EDGE OPTION

You know that you can’t extend an object unless there is a real intersect-
ing point between the boundary edge and objects to be extended. In addi-
tion, you can’t trim an object unless there is a real intersecting point between
the cutting edge and objects to be trimmed. Check the following illustration:

Youcan't

—_—

You can't

—_—

The Edge option will trim objects based on extended cutting edges, and
will extend objects based on extended boundary edges. Selecting the Edge
option will invoke the following prompt:

Enter an implied edge extension mode [Extend/No extend]
<No extend>:

The default option is No extend; select the Extend option to allow you
to trim and extend based on the extended cutting and boundary edges. The
user should be careful because all the previous settings in Offset, Trim, and
Extend will affect all the files from the time of change forward.
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PRACTICE 12-1 USING ADVANCED OPTIONS IN OFFSET,
TRIM, AND EXTEND

1. Start AutoCAD 2019
2. Open Practice 12-1.dwg

3. Offset the top shape using the Offset command, making sure that the
new object will reside in the current layer and the original object will be
deleted, and the offset will result in a chamfered shape, using distance = 1

4. Explode the newly created polyline

5. Using the Edge option in both Trim and Extend, trim the upper horizon-
tal line using the two vertical lines, and extend the lower horizontal lines
based on the same vertical lines

6. Draw small vertical lines to complete the base

7. You should get the following shape:

8. Save and close
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12.3 USING MATCH PROPERTIES

This command will match correct properties of an object to incorrect
properties of other objects. Objects here include everything in AutoCAD:
lines, arcs, circles, polylines, splines, ellipses, text, hatches, dimensions,
viewports, and tables. To issue this command go to the Home tab, locate
the Properties panel, then select the Match Properties button:

] @ I Bylayer v
i |= =T
= ayer v
Match |== o)
Properties| == BylLayer v
} Pronerties w N

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

[z MATCHPROP

Press F1 for more help

You will see the following prompt:
Select source object:

AutoCAD is asking you to select the object that holds the correct prop-
erties; once done, you will see the following prompts:

Select destination object(s) or [Settings]:

With this prompt you will see the cursor change to:

&

o
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Select objects that hold the incorrect properties, which will be matched
with the source object. The user can use Settings option to specify the basic
and advanced properties to be affected. You will see the following dialog

box:
A Property Settings X

Basic Properties

Color . ByLayer

, ; Cancel

Layer Dimension

Linetype Bylayer Help
Linetype Scale -

Lineweight ByLayer

Transparency ByLayer

Thickness 0"

PlotStyle ByLayer
Special Properties

Dimension Text Hatch

Polyline Viewport M Table

Material Multileader [ Center object

12.4 COPY/PASTE OBJECTS AND MATCH PROPERTIES
ACROSS FILES

In AutoCAD, you can open more than one DWG file at the same time
using a simple technique, which is holding the [Ctrl] key while selecting the
names of the desired files in the Open file dialog box. However, the ques-
tion is why would anybody want to open more than one file at the same time?
The answer would be one or both of the following:

= To copy objects from one file to another
= To match properties across files

To tile the opened files, go to the View tab, locate the Interface panel,
then use one of the following two buttons:

F"‘ - |:—] B3 Tile Horizontally
=
24 3 [0 Tile Vertically
Switch File |Layout
Windows *| Tabs | Tabs | T Cascade

Interface
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We will use the normal Copy/Paste sequence in order to copy objects
from one file to another (this Copy is different compared to the Copy com-
mand in the Modify panel, as this command will copy objects from one file
to another). Do the following steps:

Without issuing any command, select the desired object(s)
Right-click and select the Clipboard option, then select one of the two
copying commands available

= Go to the other file. Right-click and select the Clipboard option, then
select one of the three pasting commands available

These are the Clipboard options:

Repeat HELP

Clipboard N > B Cut Ctrl+X
Isolate s [ Copy Ctrl+C
[El Copy with Base Point Ctrl+Shift+C
<=~ Undo Group of commands I:[.} Pt Ctrl+V
~ Rk ke Ji5 Paste asBlock Ctrl+Shift+V
il -
= X Paste to Original Coordinates
*o Zoom
/Al CammeAM 1o

12.4.1 Copying Objects

AutoCAD allows you to copy objects from one file to another using two
techniques, which are:

= Copy option which will copy objects without specifying a base point
= Copy with Base Point option which will copy objects with specifying a
base point, which will bring up the following prompt:

Specify base point:

12.4.2 Pasting Objects
There are three methods to paste objects across files, which are:

Paste option, which will paste the contents of the clipboard
Paste as Block option, which will paste the objects as a block with an
arbitrary name. The user is invited to use the Rename command to give
the block the correct name

= Paste to Original Coordinates option, which will paste the objects to the
same coordinates used in the original file
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12.4.3 Using the Drag-and-Drop Method

If you don’t like this method, you can use the Drag-and-Drop method,
which includes selecting desired objects in the source file, then clicking and
holding the left button going to the destination file, and dropping the objects
there. You can do the same using the right button instead; with this method,
when you drop the objects in the destination file, a menu like the following
will appear:

Copy Here
Paste as Block
Paste to Orig Coords

Cancel

This menu includes self-explanatory options.

While you are copying objects across files, AutoCAD will create all the
necessary things to make the copying process successful, like creating layers,
text styles, dimension styles, etc.

12.4.4 Match Properties Across Files

We will use the same command to match properties across files select-
ing the source object in the current file (the file you will issue the command
from) and then match the objects holding the incorrect properties in the
destination file. Likewise, AutoCAD will create the necessary things to make
the matching process successful, like creating layers, text styles, dimension
styles, etc. in the destination file.

PRACTICE 12-2 USING MATCH PROPERTIES, COPY/PASTE
ACROSS FILES

1. Start AutoCAD 2019

2. Open Practice 12-2.dwg, and Ground Floor.dwg

3. Tile them vertically

4. Check layers in Practice 12-2.dwg, take a note of the existing layers

5. Check the dimension styles in Practice 12-2.dwg, take a note of the
existing styles
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6. From Ground Floor.dwg using Copy/Paste, copy the bathroom 99" using
the base point to the suitable place in Practice 12-2.dwg

7. Using Match Properties select any dimension in the Ground Floor.dwg
and match it with all dimensions in Practice 12-2.dwg

8. Close Ground Floor.dwg, and maximize Practice 12-2.dwg

9. In Practice 12-2.dwg match the properties of the copied text with all the
other texts

10. Start the Match Properties command and select the hatch of the kitchen
as the source object, then select the hatch of the two toilets

11. Check the layers again and see how many layers were added

12. Check the dimension styles again and see how many new styles were

added
13. If you have time, put all objects in the right layer

14. Save and close the file

12.5 SHARING EXCEL AND WORD CONTENT IN AUTOCAD

As a Windows application, AutoCAD can give and take objects to and
from any other Windows application, especially MS Office software like
MS Word and MS Excel, which is the most used software nowadays. Au-
toCAD will use OLE (Object Linking & Embedding) to copy the contents
from and to AutoCAD. The Paste command used in AutoCAD will dictate
the type of object brought to AutoCAD. How to copy content from one
application to another is a known and common practice among regular
users of Windows.
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12.5.1 Sharing Data Coming from MS Word

Copy the contents from Word using Copy or Cut, then go to the Home
tab, locate the Clipboard panel as shown below (if this panel is not shown
by default, make sure that you are at the Home tab, right-click any panel,
select Show Panels, then select Clipboard):

IR pose

-

rQ) Paste as Block
v, Paste as Hyperlink
':%: yP

-
XY‘ Paste to Original Coordinates

-

' « Paste Special
»

We will use either Paste or Paste Special options. Check the following:

Word Content = Using Paste = OLE object embedded

Word Content = Using Paste Special / Paste / Text = MTEXT

Word Content = Using Paste Special / Paste / UniCode Text = MTEXT
Word Content = Using Paste Special / Paste / AutoCAD Entities = Text
Word Content = Using Paste Special / Paste Link =» OLE object linked

Once you issue the Paste Special command, you will see the following

dialog box:

Paste Special X

Source: E:\AutoCAD 2019
As: Cancel

@ Paste Microsoft Word Document "
Picture (Metafile)
Picture iEnhanced Me(afilei

O Paste Link AutoCAD Entities Display As Icon
Image Entity
Unicode Text Y

Result

Inserts the contents of the clipboard into your

document as AutoCAD entities.
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As you can see, the first option (using Paste only) and the last option
using the Paste link will bring in an OLE object; the first one will not be
updated when the source changes, and the last one will be. Using the first
method, you will see the following dialog box:

A OLE Text Size X
OLE Font: OLE Point Size: Text Height:
[ Arial v] [10 v| = [0.1389 ]

( 1 Select a font and point size in the OLE object and enter the text
3 height to display in the drawing.

The OLE Text Size dialog box will show the font name and font size
used in MS Word, and then ask you to specify the Text Height in AutoCAD
units. At any time you can click the Reset button to get the original value.
Once you are done, click OK.

After pasting an OLE object, AutoCAD allows you to edit it. To edit
an OLE object, select it and right-click, and you will see a menu; select the
OLE option, which will bring up the following:

e

OLE . > Dre
®% Add Selected Reset
@ Select Similar Text Size...
%8 Deselect Al O

Cithahiart Calartinn Filkar S

The available choices are:

Open option will open the source application

Reset option will retain the font and font size of the original
Text Size option will change the text size

Convert option will change the nature of the OLE object
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12.5.2 Sharing Data Coming from MS Excel

Copy the contents from Excel using Copy or Cut, then go to the Home
tab, locate the Clipboard panel, and choose either Paste or Paste Special
options, like we did in the MS Word case. In Excel, you have the following
choices:

Excel Content = Using Paste = OLE object embedded

Excel Content = Using Paste Special / Paste / Text = MTEXT

Excel Content = Using Paste Special / Paste / UniCode Text = MTEXT

Excel Content = Using Paste Special / Paste / AutoCAD Entities = Table Embedded
Excel Content = Using Paste Special / Paste Link =» OLE object linked

Excel Content = Using Paste Special/Paste Link/AutoCAD objects = Table Linked

You will see the same dialog boxes discussed previously.
The interesting choice is the last choice, where you will paste a linked
table in AutoCAD; this will be discussed next:

12.5.3 Pasting a Linked Table from Excel

This option will enable you to paste Excel content into your current
drawing, linking it to the original Excel sheet. With this option the update
process will be two-way street; meaning that when you update in Excel, it
will affect the table in AutoCAD, and when you update in AutoCAD, it will
affect the file in Excel. When you select the table, then over it you will see
the following image:

ol

This means the table inside AutoCAD is locked and linked

The easy thing is when you change anything in the Excel sheet and save,
these changes will be reflected in the AutoCAD table. At the lower right
corner of the AutoCAD window you will see a chain called Data Link as
shown in the following:

B % B =
L
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If you right-click this icon, you will see a menu as shown in the following:

i Data Links...

2*.0 -  Update All Data Links...

=%

Select the Update All Data Links option to get the latest copy of your
Excel sheet. If the AutoCAD file is not opened, then the next time you open
it, you will get the newest copy of the Excel sheet.

Updating the Excel content from an AutoCAD table is a little bit harder
and needs for you to follow strict procedure:

= Go to the Insert tab, locate the Linking & Extraction panel, then
select the Data Link button:

{Z) Download from Source
{54 Upload to Source
[Z Extract Data

Lol [ T
Data Link
Displays the Data Link Manager

[z DATALINK

Press F1 for more help

= The following dialog box will come up:

A Data Link Manager X

Links:
R
59 Excel Data Link 1
£] Create a new Excel Data Link

Details

No details available.

Mpreview
No preview available.

[ o< ][ comcel [[ b
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Under Links you will see there is a link called Excel Data Link1, which
was created automatically when you paste link the Excel table. This name
is temporary. To rename the link, click it, and right-click then select the
Rename option:

=] {3&5) Excel Links
alin

D3 K
£l create Edit...

Rename
Open Exc%ile...

Delete

There will be a Preview checkbox turned on to help you preview the
link in case there is more than one link in the same file, which prevents
making a mistake

Double-clicking the link or selecting the Edit option from the right-click
menu will lead to the following dialog box:

A Modify Excel Link: Excel Data Link 1 X

File
Choose an Excel file:

:\Users\Munir Hamad\Desktop\Book 1. xlsx I v

Path type:
Full path v

Link options

Select Excel sheet to link to:

Sheet1 M
O Link entire sheet
Link to a named range:
(®)Link to range:
[ caHe Preview
[Zl Preview
ori (S | sttt [ow i i oty
= TV Y T N s
[0As0vwam  feca Jems  |wma  wma  Jaoe
(e Urmioug  |om  (weww  weoms  |wisos
Lot 3
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= Clicking the arrow at the lower right part of the dialog box will expand it
to show more options:

Cell contents
(O Keep data formats and formulas
(O Keep data formats, solve formulas in Excel

(®) Convert data formats to text, solve formulas in Excel

[C] Allow writing to source file

Cell formatting

Use Excel formatting
() Keep table updated to Excel formatting
(@) Start with Excel formatting, do not update

= Make sure that the Allow writing to source file checkbox is turned on,
because without this we will not succeed to write back to the Excel sheet
Click OK several times to close all dialog boxes

We are ready to make the edits in the table pasted in AutoCAD

Using crossing, select the desired cells in the table

Right-click, the menu will appear, select the Locking option, then the
Unlocked option:

h Locking 3 Unlocked

Data Format... Le Content Locked

Match Cell Format Locked

Remove All Property Overrides Content and Format Locked
Nata linke » |

= You will notice that the locking symbol disappeared, but the chain sym-
bol is still there. Change the desired value in the unlocked cells

= To upload these changes to the original Excel sheet go to the Insert tab,
locate the Linking & Extraction panel, then select the Upload to
Source button:

{4 Upload to Source

@7; £E) Download from Source i

Data
Link [ Extract Datl

_ Linking & Extra

Upload to Source

Updates linked data from a table in the current drawing to an
external data file

: DATALINKUPDATE ‘W

Press F1 for more help
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= Tt will ask you to select objects; click the desired table from one of its
outside borders

The following prompt will appear:

1 object(s) found.
1 data link(s) written out successfully.

= You will see the following bubble appears at the lower right corner of the
AutoCAD window:

J) Data Link Has Changed x
A data link has changed. Any tables using this data link may need to be updated,

Update tables using the data link: Excel Data Link 1

\\

PRACTICE 12-3 SHARING EXCEL AND WORD CONTENT IN
AUTOCAD

1. Start AutoCAD 2019
2. Open Practice 12-3.dwg file

3. Using MS Word open the file House General Notes.doc and copy all its
contents

4. Go to Full Plan layout
5. Make layer Text current

6. Using Paste option, paste the text in the lower left corner of the layout
below the viewport

7. Make the text size = 5

8. Open the file Door Cost Schedule xls and copy its contents

9. Using Paste Special / Paste Link, select AutoCAD Entities
10. Close the Excel sheet

11. Change the quantity of Type 02 to be 21, and reflect it back to the Excel
sheet

12. Update the AutoCAD file with the new value to recalculate the new values
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13. Make sure that the Excel file has changed

14. Save and close the files

12.6 HYPERLINKING AUTOCAD OBJECTS

This command will hyperlink any AutoCAD object(s) to a web site, an
AutoCAD drawing, to an Excel sheet, to a PowerPoint presentation, etc. To
issue this command go to go to the Insert tab, locate the Data panel, then
select Hyperlink button:

EA £ Update Fields

= B9 OLE Object

Field &5 Hyperlink
D

ata
Hyperlink (Ctrl+K)
Attaches a hyperlink to an object or modifies an existing hyperlink

[ HYPERLINK
Press F1 for more help

You will see the following prompt:

Select objects:

Select the desired objects; when done, press [Enter] and you will see the

following dialog box:
A Insert Hyperlink X
Link to: Text to display: IFor more information |
Type the file or Web page name:
[E:VAutoCAD 2019 Courseware\AutoCAD 2019 2D Book Practices andP |
Eﬁvsv:gpﬁe 8| Or select from list: Browse for:
298 C:\Program Files\Autodesk\AutoCAD Pi Release C A | File... I
Recent | c:\program Files\Autodesk\AutoCAD Pi Release ¢
Fles | C:\program Fies\Autodesk\AutoCAD Pi Release €
E:\AutoCAD 2019 Courseware\AutoCAD 2019 2C
@ Browsed | .\autoCAD 2019 Courseware\AutoCAD 2019 2C
Pages  |E:\AutoCAD 2019 Courseware\AutoCAD 2019 2C
E:\AutoCAD 2019 Courseware\AutoCAD 2019 2C
Zh Inserted |\, tnran 2010 Crurcawaralantacan n1a o Y
Links < > Target...
Path: F:\AutoCAD 2019 Courseware\AutoCAD 2019 2D ...
| Use relative path for hyperlink
[ Convert DWG hyperlinks to DWF
1 object selected.
0 objects with hyperlinks.
[ o |[ conel |[ nep |
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Fill in the Text to display, which is like a help note for you, appears
when you get close to the object holding the hyperlink. Then input Type
the file or Web page name, which is a website address or file path. Finally
click OK to end the command.

Using the Home tab, locate the Clipboard panel and you will find an
option called Paste as Hyperlink, which will do the job in reverse order, as
it will paste the contents as hyperlink to an object.

PRACTICE 12-4 HYPERLINKING AUTOCAD OBJECTS

1. Start AutoCAD 2019

2. Open Practice 12-4.dwg file

3. Hyperlink the 3D shape to a file called Part Detail Dimension.dwg

4. Test the hyper link by holding the [Ctrl] key and clicking the 3D shape

5. Save and close the files

12.7 PURGING ITEMS

We normally create a lot of content inside the AutoCAD drawing, like lay-
ers, blocks, dimension styles, text styles, multileader styles, etc. We use some
of them, and others are left without being used. Purge command will help you
to get rid of these unused contents. To reach this command go to the Applica-
tion menu, select Drawing Utilities, then select the Purge command:

[ 3 ewen
=

@ Publish  »
Do

Tools to maintain the drawing

Drawing Properties
Set and display the file properties of
=] the current drawing.

DWG Compare
[~w Allows you to highlight the
@j differences between two revisions of
the same drawing or different
drawings.

Units
Control coordinate and angle display
formats and precision.

Audit
Evaluate the integrity of a drawing
and corrects some errors.

Status
Display drawing statistics, modes, and
extents.

Drawing
Utilities
x| Close »

Purge

[Ij Remove unused named items, such as
block definitions and layers, from the
drawing. K

be
Recover
@B | Repair a damaged drawing file.




You will see the following dialog box:
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A Purge

Named Objects

(® View items you can purge

O View items you cannot purge
lems not used in drawing:

&1, Dimension styles
5 Groups

% Staircase

Test 2
______ 3% TobeHidden
=rz Linetypes
2 Materials

Mine styles
@&y Mutieader Styles
IIZ Plot styles
&4 Section view style
Qo Shapes

B Tobin chdan

[ Confim each item to be purged
[J Purge nested items
Unnamed Objects
[[] Purge zerodength geometry and empty text objects
[[] Automatically purge orphaned data

[ ] [rown | [ o

AutoCAD will list all the unused items by listing it below each item.
In the previous example, you can see there are two unused layers, and one
unused multileader style. Below you will see three checkboxes, which are:

= Confirm each item to be purged; if this is turned on, you have to answer
to purge or not each time you want to purge an item, and you will see

the following:

Purge - Confirm Purge

You are about to purge layer Staircase.

What do you want to do?

—> Purge this item

—> Skip this item

= Purge nested items; this option will help you purge nested blocks. A
nested block is a block that contains blocks. If this option is turned off,
then you will purge only the big block, and the nested blocks will remain
there. But, if you turn it on, it will purge the big block and all nested
blocks, barring they are not used in the current file
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= Purge zero-length geometry and empty text objects; this option will
remove all lines, arcs, and polylines that have a length of zero, and all
MTEXT and Text that contains only spaces

Finally, the user can purge one item at a time, or purge all items in one
shot; select either button, then click the Close button to end the com-
mand.

The user can’t purge the current layer, text style, dimension style, etc.
Purge command can downsize the file size significantly.

PRACTICE 12-5§ PURGING ITEMS

1. Start AutoCAD 2019
2. Open Practice 12-5.dwg file
3. Start the Purge command and type the names of the layers to be purged:

4. Click the plus sign beside the Layers category, then select Staircase and
click the Purge button. When the dialog box come up, select Purge this
item

5. Repeat the same for the other layers

6. Click Purge All to purge all the other items, and select the Purge All Items
option

7. Check if there are any plus signs beside any of the items; if not, click Close
button

8. Save and close the files

12.8 USING VIEWS & VIEWPORTS

12.8.1 Creating Views

A view in AutoCAD is any rectangular-shaped portion of the drawing
that will be saved under a name. There are two ways to define it, either by
zooming to the part of the drawing you want to save and then issuing the
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command. Or alternatively, you can do that inside the View command. To
issue this command go to the View tab, locate the Named Views panel,
then click New View button:

Unsaved View &
La New View

[y View M

New View

Saves a new named view from what's displayed in the current
viewport, or by defining a rectangular window

[ NEWVIEW
Press F1 for more help

You will see the following dialog box:

A New View / Shot Properties X
View name: [ tchen |
View category: I <None> v |

Set Current

[ new. ]

Update Layers

@-{T]) Preset Views

Edit Boundaries...

Delete
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As a first step, input the View name. Under Boundary select whether
your view is the Current display or if you want to Define window (click
the small button at the right to zoom to the desired area). If you click the
small button at the lower left part of the dialog box, you will see Settings,
select whether you want to Save layer snapshot with view, or not? Layer
snapshot, is the status of layers (on/off, Thaw/Frozen, Unlock/Lock, etc.).
When done click OK to save the view, take a look of the extended dialog box

A New View / Shot Properties X

View name: ‘ Kitchen ‘

View category: ‘ <None> v ]

View type: stil >

Boundary

(@ Current display
O Define window

®

{View Properties | shot Properties
Settings

Save layer snapshot with view
ucs:

@ World v
Live section:

<None> v
Visual style:

Current v

Background
Default v

[[Jsave sun properties with view
Current override: None

o] (o] [

There are multiple ways to retrieve the saved views, which are:



ADVANCED PRACTICES PART - | © 393

= Using In-canvas View control at the upper left corner of the screen, and
using Custom Model Views as shown below:

[=1[ - 1[2D Wireframe]

Custom Model Views h > Kitchen
B Top ‘ Ww..C

Bottom

Left

Right

Front

Back

SW Isometric
SE Isometric
NE Isometric
NW Isometric

View Manager...

'  Parallel

Perspective

= Using the View tab, locate the Named Views panel and click the name
of the desired view, as shown in the following:

I Unsaved View vI
BB Kitchen I
Bwic ]
Hrop

(i) Bottom

@Left

(EfRight

) Front

(M Back

& SW Isometric

& SE Isometric

&2 NE Isometric

&2 NW Isometric

View Manager...
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12.8.2 Using Views in Viewports

The user can show the saved views in viewports using the Viewport dia-
log box. Do the following steps:

= You have to be in layout not at the Model tab
= Click the Layout tab at the rightmost, then locate Layout Viewports
panel, click New Viewports:

@

=

T3 Rectangular ~
f A
A, Cli
Insert View e

J-_'; Lock ~

Layout Viewports

Viewports, New Viewports...

Displays the Viewports dialog box for creating new or restoring
saved viewport configurations

‘=4 +VPORTS

Press F1 for more help

= Select one of the arrangements (the following example is Two: Vertical)
using Preview; if you click on one of the viewports it will be current,
hence you can select one of the saved views to show inside it

A Viewports X
New Viewports Named Viewports
Cumrent name: Two: Vertical

Standard viewports: Preview

“Active Model Configuration*®

Single

Two: Vertical

Two: Horizontal

Three: Right

Three: Left

Three: foove View: Kitchen View: W.L.C
ree: Below 3 !

Three: Vertical 2D Wireframe 2D Wireframe

Three: Horizontal

Four: Equal /

Viewport Spacing: Setup: Change y Visual Style:
0.00 <= 20 v |jw.ic v | | 2D Wireframe V|

-

ok [ concel | [ Hep
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12.8.3 Creating a Named Viewport Arrangement — Method (1)

If you don't like the viewport arrangement AutoCAD provides and you
want to create your own arrangement, take the following steps:

= Make sure you are at Model Space
= Go to the View tab and locate the Model Viewports panel, then
select the Viewport Configuration button to to see the following:

"E]" EZ Named
[

B Join
Viewport |
Configuration | [ Restore

—

D Single
=

e

[ s vertica
]

—

E Two: Horizontal
—

—

H] Three: Right
L

—

[H Three: Left
]

—

E Three: Above
]

=

E Three: Below
—

—

[I:I] Three: Vertical
|

—

g Three: Horizontal
—3

T

E] foue o
]

—

[ rour o
L

T

H rour et
]

= Or you can reach the same command using In-canvas viewport control

[-1Top][2D Wireframe]

Restore Viewport |
l Viewport Configuration List N » Custom Viewport Configuration »
s
ViewCube Single
SteeringWheels Two: Vertical
Navigation Bar Two: Horizontal
Three: Right
Three: Left
Three: Above
Three: Below

Three: Vertical
Three: Horizontal
Four: Equal
Four: Right
Four: Left

Configure...

= Pick one of the existing arrangements to start with
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= To break a viewport to even smaller viewports, select one of the Model
viewports, Start Viewport command again, and pick an arrangement

= Make sure that at the lower left corner of the dialog box, under Apply to,
you select Current Viewport, then click OK

Apply to: Sett
»

= This should cut your small viewport to even smaller areas
Do that to different viewports
Go to the View tab, locate the Model Viewports panel, and select the
Join button. This will enable you to join adjacent viewports (the condi-
tion here to form a rectangular shape)

'_ET &% Named
—

:W: Join
Viewport "
Configuration LR

Model Viewports

Join Viewports
Combines two adjacent model viewports into one larger viewport
[z -VPORTS

Press F1 for more help

= Once you are done joining viewports, you will end up with a new arrange-
ment, and all of you have to do is to save it. Start the Named command
and type the name of the new arrangement as shown below:

New Viewports | Named Viewports

New name

R Preview

= To retrieve it in a layout, go to the desired layout
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= Go to the View tab, locate the Viewports panel, and click the Named
button:

'_|:|—' :E% Named
—

& Joit
Named
Displays a list of saved viewport configurations in the drawing

Viewport
Configuration ~ L[4, Re
__Model Viewports
[z +VPORTS

Press F1 for more help

= Pick the desired named viewport arrangement and insert it as you do
with the existing arrangements

12.8.4 Creating a Named Viewport Arrangement — Method (Il)

Another way to do the above is:

Make sure you are at Model Space
= Go to the View tab and locate the Model Viewports panel, then select
the Viewport Configuration button to see the following:

"E]" B Named
L

B Join
Viewport |
Configuration | [ Restore

—

D Single |
=

e

D] Two: Vertical
]

—

E Two: Horizontal
—

—

H] Three: Right
L

—

E Three: Left
]

—

E Three: Above
]

=

E Three: Below
—

—

[[D Three: Vertical
|

—

g Three: Horizontal
—3

T

BH Four: Equal
]

—

[ rour o
L

T

H | Four Lett
]
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Or you can reach the same command using In-canvas viewport control

[1[Top][2D Wireframe]

Restore Viewport |
Viewport Configuration List N » Custom Viewport Configuration
s
ViewCube Single
SteeringWheels Two: Vertical
Navigation Bar Two: Horizontal
Three: Right
Three: Left
Three: Above
Three: Below
Three: Vertical
Three: Horizontal
Four: Equal
Four: Right
Four: Left
Configure...

Once you do this, click inside one of the viewports and you will see a
thick blue line as a boundary

Go to one of the sides; the shape of the mouse will change to double
arrows to resize the viewport horizontally or vertically

To resize it in both directions in one step, go to one of the corners, the
shape of the mouse will change to four arrows, click hold and move
Notice a small (+) in the thick black lines separating any two viewports; if
you click it and move it (horizontally will add a horizontal viewport, and
if you move it vertically, you will add a vertical viewport). You see a green
line which will add a new viewport

To join viewports together, go to the View tab, locate the Viewports
panel, and select the Join button. This will enable you to join adjacent
viewports (the condition here to form a rectangular shape)

r[j‘l

—
Viewport
Configuration' :Dj R
Model Viewports

&% Named

Join Viewports

Combines two adjacent model viewports into one larger viewport

[zm -VPORTS

Press F1 for more help

Once you are done joining viewports, you will end up with a new arrange-
ment, and all of you have to do is to save it. Start the Named command
and type the name of the new arrangement as shown in the following:
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New Viewports | Named Viewports

{New name: }

Chmmddnnd sirsmncbas Preview

= To retrieve it in layout, go to the desired layout
= Go to the View tab, locate the Viewports panel, and click the Named
button:

’_|:—|' 5 Named
N & Joi

Viewport

v Named
Configuration = [, Re "

Model Viewports Displays a list of saved viewport configurations in the drawing

[z +VPORTS

Press F1 for more help

= Pick the desired named viewport arrangement and insert it as you do
with the existing arrangements

12.8.5 Insert View as Viewport

In Layout, you can insert saved views as viewports. Do the following
steps:
= Go to the desired layout
= Click the Layout tab at the rightmost, locate Layout Viewports panel
m  (Click Insert View button, and select the desired saved view, to see the

following:
@) [[J Rectangular ~
n =
., Clip

nsert View - Base

- L4 Lock ~ -

Nl

Kitchen W.LC

New View
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Drag it to the sheet
Right-click and select the desired scale
Insert it in the desired location

PRACTICE 12-6 USING VIEWS AND VIEWPORTS

. Start AutoCAD 2019
. Open Practice 12-6.dwg file

. Create four views making sure that you will save a layer snapshot with

the view; the four views are:
a. Master Bedroom
b. Master Bedroom Bathroom
c. WIC
d. Kitchen

. Thaw layer Dimension

5. If you retrieve one of the four views, what happens to the layer Dimension?

10.

11

Why?

. Insert Four: Equal viewports in the Detail 1 layout showing a view in each

viewport

. Using Method (I) or Method (II) using Model Space create Four: Equal
. At the upper left viewport, split it into Two: Vertical. At the lower right

one, split into Two: Vertical

. At the upper ones join the small to big ones, and at the lower ones join the

small to the bigger one, then save this new arrangement under the name
Four Unequal

Go to the Detail 2 layout and insert the new arrangement. Going to each
viewport, zoom to a different part of the floor plan

. Save and close the files
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NOTES
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CHAPTER REVIEW

1. One of the following statements is not correct:

a. Using the Paste option, the content will be always an OLE object in
AutoCAD

b. You can insert a table in AutoCAD from an Excel sheet and the edit-
ing is two-way street

c. Pasting content from Word will be always MTEXT
d. To make the content linked you have to use Paste Special

2. Use in the Offset command to create filleted or cham-
fered edges while offsetting

3. All of the following is true about View and Viewport except one:
a. You can save a layer snapshot with the view

b.You can create a new viewport arrangement in Model and Paper
spaces

c. You can insert a new viewport arrangement in Paper space
d. You can show in each viewport a saved view
4. You can match properties across files:
a. True
b. False

5. While copying objects between files, you can use only drag-and-drop
using the left button:

a. True
b. False
6. option will trim objects based on extended cutting edges

7. Using the Right-click menu and the Clipboard option, you can use the
Paste Special option:

a. True

b. False
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CHAPTER REVIEW ANSWERS

1.c
3.b
5.b
7.b






CHAPTER

ADVANCED PRACTICES -
PART I

in This Chapter

® How to use Content Explorer

¢ How to deal with Fields

Quick Select, Select Similar, and Add Selected
Partial Open and Partial Load

Object Visibility

13.1 USING QUICK SELECT

The Quick Select command will select objects in the current drawing
based on their properties, which is handy in dense and complicated draw-
ings containing hundreds of thousands of different types of objects. There
are multiple ways to issue the Quick Select command:

= Go to the Home tab, locate the Utilities panel, then select the Quick
Select button:

'Lr
Measure [ Quick Select
Utilities ~ Creates a selection set based on filtering criteria
[ QSELECT
Press F1 for more help
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= Without issuing any command, right-click, then select the Quick Select
option from the menu:

Plot style table (pen assignments)

Autodesk-Color.stb

a4 mamamem st

You will see the following dialog box:

| A Quick Select X

Apply to: i
Object type:
Properties:

How to apply:
(@ Include in new selection set
O Exclude from new selection set

[J Append to cument selection set

== oo

This method is similar to SQL (Structured Query Language), which will
apply a filter to find information-based properties.

Select first the Apply to: part; it is either for the Entire drawing, or click
the buttons beside it to restrict the filter to an area of your choice. Select
Object type to search for. AutoCAD will list objects found in the current
file, and the user will see the following picture:

Rotated Dimension

a&al Dimension
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Select the desired object; accordingly, select the Properties of the se-
lected object. If you select Multiple in Object type, then you will see only
general properties; if you select an object type, then you will see both general
and specific properties to pick from. The following is a list of properties of

a circle:

Properties:

Lineweight A
Transparency

Hyperink

Thickness

Material

Center X

Center Y

Center Z

Radius

Diameter

Circumference

Area v

The next step is to select the desired Operator. You will see the

following:

Operator:

Value:

1 apply:

clude in new

q
<> Not Equal
> Greater than

< Lessthan
Select Al

Accordingly specify the proper Value for the selected operator.

Finally, select How to apply the filter in the drawing. You can create a
fresh new selection set from it, or if you selected objects prior to the Quick
Select command, you can exclude the objects from it, or you can append it

to already selected objects.

As a final note, you can access Quick Select while you are at the Proper-
ties palette, just like the following:

x

)| |Circle

% | General
Color

Quick Select
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PRACTICE 13-1  USING QUICK SELECT

1. Start AutoCAD 2019
2. Open Practice 13-2.dwg file

3. Since the drawing says that we have 12 x R 0.06 we want to make sure that
this is right. So using Quick Select, select all circles with R = 0.06, how
many circles are selected?

4. Using Quick Select and Properties, change the radius of all the other
eleven circles to have R = 0.06

5. Using Quick Select and Properties move all circles of R = 0.06 to layer
Holes

6. Using Quick Select and Properties move all dimensions to layer Dimen-
sions (Hint: linear dimensions are called Rotated dimensions, and since
we have two types rotated and radial, the user should use append or can
do this step twice)

7. Save and close the file

13.2 USING SELECT SIMILAR AND ADD SELECTED

The Select Similar command will select an object and then select all sim-
ilar objects that hold the same properties following certain settings. The Add
Selected command will allow the user to select an object then initiate the
command which will draw the same object that holds the same properties.

13.2.1 Select Similar Command

There are two ways to issue this command; the first method involves the
following steps:

= Select the desired object
= Right-click, then choose the Select Similar option:

" @ AaQaaodeiecea

Gy Select Similar

’;‘3& Deselect All

Suhnhiert Selertinn Filter >



ADVANCED PRACTICES - PART Il © 409

= Based on the current settings, AutoCAD will select the similar objects
The second method involves the following steps:

= Type at the command window SELECTSIMILAR, and the following
prompt will appear:

Select objects or [SEttings]:

= Right-click and select the Settings option, and you will see the following
dialog box:
A Select Similar Settings X

Similar Based On
Clcor o ]
Layer Cancel
[Ciinetype Help
[Otinetype scale
[JLineweight
[CJriot style

[[] object style
Name

As shown above, AutoCAD will select based on layer and name (any-
thing has a name like block). Other things to pick from are Color, Linetype,
Linetype scale, Lineweight, Plot style, Object style (anything has a style like
dimension, text, etc.). If you select more than one object (arc and circle),
then right-click and chose Select Similar, and AutoCAD will select objects
similar to both selected objects.

13.2.2 Add Selected Command

Let’s assume you have a command that lies in layer Centerline, the color
is yellow, and the linetype is dashdot, and you want to create a new line that
lies in the same layer and holds the same properties; this command will help
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you accomplish your mission easily. Select the desired object, then right-
click and choose the Add Selected option:

wroup ’
©3  Add Selected
@R Select Similar
F8 Deselect All
Suhohiect Selection Filter >

You will see that AutoCAD has started the command you want, and you
are ready to start drafting; the new object will reside in the same layer, and
will hold the same properties as the selected object.

13.3 WHAT IS OBJECT VISIBILITY IN AUTOCAD?

The normal practice in AutoCAD to hide an object is to turn the layer
off or freeze it. But this means all the other objects in the same layer will
be hidden as well. This command will hide an object or group of objects
without hiding all the other objects in the same layer. To do that select the
desired object (or as many objects as you wish) and right-click then select the
Isolate option, and you will see the following:

“npuvaiu

Isolate % > # Isolate Objects

4
‘2 Hide Objects
i

~  Erase =
« Move r. End Object Isolation

O3 FanvCalartinn

As you can see there are three commands: Isolate Objects, Hide Ob-
jects, and End Object Isolation. Here is a discussion of each one of these
commands:

= Isolate Objects will show the selected objects and will hide all other
objects

= Hide Objects will hide the selected objects and show all other objects
End Object Isolation will cancel the first command, meaning it will show
all objects
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You can see a button containing a circle, a rectangle, and a triangle at
the lower right-hand side of the screen, and it is either on or off; if you click
it, you will see the same menu, and hence you can do everything from down
there.

I
“=——"—  Isolate Additional Objects

m  Hide Objects

- o, End Object Isolation

PRACTICE 13-2 USING SELECT SIMILAR AND ADD

SELECTED

3.

N o »n bk

1

1. Start AutoCAD 2019
2. Open Practice 13-3.dwg file

Type SELECTSIMILAR command, select Settings option, and clear all
checkboxes, then select one of the red circles and press [Enter]

You will notice that AutoCAD selected all circles in the drawing
Right-click and select Isolate/Isolate Objects
Make the layer Centerlines current

Start Line command, and using OTRACK and the center point of one of
the two large circles, take 1.2 from the center to the left to start the line,
then draw 2.4 horizontal line passes through the center of the two large
circles

End Object Isolation
Make layer O current

0. Select one of the green centerlines at the right or at the left, right-click,
and select Add Selected and draw a vertical centerline for the large circles

1. Does it look different than the horizontal line? (yes), why? (the
linetype scale of the two lines at the right and the left is 0.5, hence, the
new line holds all the properties of the original line)
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12. Select one of the two linear dimensions, then right-click and choose Select
Similar. Two dimension blocks will be selected, right-click, and select Pre-
cision, and select 0.000

13. Select the four centerlines and right-click, then select Isolate/Hide
Objects

14. Save and close the file

13.4 ADVANCED LAYER COMMANDS

In this section, we will discuss some advanced commands related to lay-
ers. Most of these commands depend on selecting a tool to perform a certain
task related to the layer of the object selected. These commands will make
our lives easier and hence using them will lead to a decrease in the time to
complete a drawing. You can find these commands if you go to the Home
tab and locate the Layers panel:

=
Layer
Properties

g Make Current

:0/1 Match Layer

13.4.1 Using Isolate and Unisolate Commands

Use the following two buttons:

<
=¥
<
=

The Isolate command will ask you to select object(s) and the layer(s)
of these objects will be shown, while the other layers will be turned off (or
locked). The Unisolate command means to cancel the effects of the Isolate
command.
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13.4.2 Using Freeze and Off Commands
Use the following two buttons:

L7 | e H -
Z (d
o, g, 2, 2 L Mak
£% Make Current
=/

EN

Layer
Properties =7 g, £ £ Match Layer

N

Layers

The Freeze and Off commands will ask you to select object(s), and the
layer(s) of these objects will be turned off, or frozen.

13.4.3 Using the Turn All Layers On and Thaw All Layers Commands
Use these two buttons:

L7 f o v
=8 - u
L = % g 4, 4, £ Make Current
ayer
Properties . :aj. £ < :DQ Match Layer

These two commands will turn all layers on and will thaw all layers, a
very handy tool for doing this process in one shot.

13.4.4 Using the Lock and Unlock Commands
Use these two buttons:

The Lock command will ask you to select the object(s), and the layer(s)
of these object(s) will be locked. You can lock a layer at a time. The Unlock
command will ask you to select object(s), and the layer(s) of these objects
will be unlocked. You can unlock a layer one at a time.
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13.4.5 Using the Change to Current Layer Command
Use this button:

)

This command will ask you to select object(s), and then will change the
layer of these object(s) to be the current layer.

13.4.6 Using Copy Objects to New Layer Command
Use this button:

I'OL°
o

This command will ask you to select object(s) and then copy them to
a new location in the drawing (sounds like a normal copy command!!) and
then change the layer of the new objects to a new layer either by selecting an
object residing in the desired layer or by typing its name.

13.4.7 Using the Layer Walk Command
Use this button:

<\

This command will show a dialog box listing all layers in the current
file. To show the contents of a layer, click its name in the list (by default all
layers are selected). A checkbox at the bottom says “Restore on Exit,” which
means whenever you will close this dialog box, all layers will be restored to
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their previous status. If you this layer is turned off, this command will keep
its effects:

A LayerWalk - Layers: 12 X

% | v ] Filter

0

A-Door
A-Window
Defpoints
Dimension
Fumiture
Hatch

Title Block

Toilet Fumiture
Viewport

Purge [MRestoreonext | Help || Close

13.4.8 Using the Isolate to Current Viewport Command

Use this button:

This command will ask you to select an object and then freeze the layer
of this object in all viewports except the current viewport.

13.4.9 Using the Merge Command
Use this button:

<.

v 4

This command will merge a layer or more into a target layer. First Auto-
CAD will ask you to select an object (AutoCAD will list the name of the layer
of the selected object), and AutoCAD will keep asking you to select objects
until you are done and press [Enter]. The last step will be to select an object
in the target layer, and AutoCAD will report the deleted layers.
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13.4.10 Using the Delete Command
Use this button:

7
X

This is a very handy command, as we know that AutoCAD will not delete
a layer unless it is empty. This command will delete (purge) a layer by select-
ing any objects residing in it, except for the current layer.

13.5 LAYER’S TRANSPARENCY

You can set the visibility of a layer. The default value for all layers is 0
(zero), and can be as much as 90. If you are making a test plot for a drawing
with lots of solid hatching, set the visibility for the minimum so you don’t
lose plotter ink. You can use the same color for lots of layers, then control
the visibility of the layer to give each layer a different tone of the color.
When you start the Layer Properties Manager, you can see a column called
Transparency, and if you are at a layout, you will see another column called

VP Transparency:
S.. Name 4 VPLlinew..| Transparency VP Transparency PlotSt.. VP Plo.. N. Des¢
&0 —— Defa.| 0 0 Normal Normal ©
&7 A-Door — Defa.]| 0 0 lormal  Normal &
&7 A-Wall — Defa.| 0 0 ormal  Normal &
£7 A-Window — Defa.| 0 0 lormal  Normal &
47 Defpoints —— Defa.{ 0 0 lormal  Normal &
47 Dimension —— Defa.{ 0 0 lormal Normal &
£ Fumiture — Defa.| 0 0 lormal  Normal &
47 Hatch —— Defa.{ 0 0 lormal  Normal &
47 Text —— Defa.{ 0 0 lormal  Normal &
£ Title Block —— Defa.{ 0 0 lormal Normal &
47 Toilet Furniture —— Defa.{ 0 0 lormal  Normal &
47 Viewport — Defa.| 0 0 formal  Normal &
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You can control the visibility of new objects; to do that go to the Home
tab and locate the Properties panel:

! & B bBylayer -
=¥ = BylLayer -
Match =

Properties =2 Bylayer -

g} Bylayer -

g i }1r.||1'.p.|r:-.‘:-'.'_,' 0

g BylLayer Transparency

L \J}\ ByBlock Transparency

Transparency Value

Select either to set the Transparency tto be ByLayer, ByBlock, or
Transparency Value (which will set it to 0 (zero)), or move the slider to any

desired value.
Also, set the value for object(s) using the Properties palette, as in the

following:

riot style syLayer
Lineweight BylLayer
Transparency BylLayer
Hyperlink

| 3D Visualization -]
Material ByLayer

i Text =
Contents Bathroom\P2600x2600
Ceida Ranm Titlae

PRACTICE 13-3 USING ADVANCED LAYER COMMANDS

1. Start AutoCAD 2019
2. Open Practice 13-4.dwg file

3. Using the Freeze command select one of the dimension blocks; what hap-
pened to the Dimension layer?
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10.
11.
12.

. Start the Isolate command and select a line of the walls; what happened to

other objects in other layers?

. Unisolate

. Start the Layer Walk command, and you will notice that all layers are

selected

. Click any of the layer names, then select A-Door layer, hold [Ctrl] and

select A-Wall, and A-Window. Uncheck Remove on exit checkbox, and
click Close. On the warning message click Continue

. Start the Layer Properties Manager palette. What is the state of the layers

you didn’t select in the previous step?

. Start the Layer Walk again, and while holding the [Ctrl] key, select Furni-

ture and Toilet Furniture layers. Close Layer Walk command
Merge layer Toilet Furniture to layer Furniture
What happened to layer Toilet Furniture after the merging process?

Save and close the file

13.6 USING FIELDS IN AUTOCAD

AutoCAD stores many data in the drawing database. Some of them are

constant, and some of them are variable. The user can utilize these types of
data by inserting them in the drawing, to benefit from the updating feature
that AutoCAD will perform on the variable data. This approach is better
than writing text using Text and Mtext commands, which will need to be
updated manually. There are four methods to insert a field in your drawing:

Using Field command. To issue this command, go to the Insert tab,
locate the Data panel, then select the Field button:

EA|S Update Fields
| &7 OLE Object
Fiel

&%, Hyperlink

d
R
Field

Inserts a string of text that can be updated automatically as the
field value changes

[z FIELD

Press F1 for more help
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Using the Text command, and after you specify the starting point, height,
and rotation, and before you start writing, right-click and select the
Insert Field option:

Undo Ctrl+Z
Redo Ctrl+Y
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Editor Settings >
Insert Field... Ctrl+F
Find and Replace... Ctrl+R
Select All Ctrl+A
Change Case >
Help F1
Cancel

Using the Mtext command, and after you specify the text area, you will
find the Text Editor context tab and the Insert panel, and then select

the Field button:
- .A a= ¢
Columns Symbol Fleld SpeII Edn Fir
ICheck| Dictionaries | Re

wl  Insert | | To

Press F1 for more help

Also, you can insert fields in Table and Attribute commands
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Regardless of the method used to reach the Field command, the follow-
ing dialog box will come up:

list:

A Field X
Field category: Date format: Hints
[an v| [ M mm
Field names: Examples: Y = b=t
CurrentSheetSetProjectName A February 7, 2018 A h - hour
CurrentSheetSetProjectNumber 18 m - minute
CurrentSheetSetProjectPhase 2018-02-07 t - amor pm
CurrentSheetSubSet 7Feb-18
CurrentSheetTitle 2.7.2018 - separator
Date Feb. 7, 18 4 z sepa,:w
DeviceName 7 February 2018 / - separator
DieselExpression 07.02.2018
lename 07/02/2018 Month example:
Filesize 2018/02/07
Formula 2018-2-7 M g
Hyperlink February 18 MM - 08
HyperlinkBase Feb-18 MMM - Aug
Keywords 2/7/2018 2:11PM MMMM - August
LastSavedBy 2/7/2018 2:11:44PM
LispVariable 2:11PM
Login 2:11:44PM
NamedObject 14:11
Object 14:11:44
PageSetupName Wednesday, February 7, 2018 (F
PaperSize Wednesday, February 7, 2018 2
Plotoate g v
Field expression:
%<\AcVar Date \f "%x">%
o ] [ | [ Heo ]

The first thing to control is the Field category, which will help you find

Field category:

the desired data quickly. Clicking at the pop-up list will show the following
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There are seven field categories, and each one will show related field
names. For instance, the Objects category will show four field names, which
are:
Field category:
Objects v
Field names:

BlockPlaceholder

Formula

Namedobiect
\

Based on the field category and field name, you will find at the right-
hand side of the dialog box things to help you control the appearance of the
field. For instance, if you select Field category Document, and Field name
is File name, then you will see the following at the right:

Field category: Filename: -

Document v Ground Floor.dwg (®) Filename only
Field names: (O Path only

Author (O Path and filename

Comments
Filesize
HyperlinkBase

Kevwards

Display file extension

You will select the Format first, then select whether to show Filename,
Path only, or Path and filename. Finally, control to show or hide the file ex-

tension. While if you use Filed category Objects and Field name Object, you
will need to select an object from the drawing:

A Field

Eield category: ] Object type: :
Objects v | L]
Field names: Property:

BlockPlaceholder
Formula

Namedobﬁ' t
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When you click this button, the dialog box will disappear temporarily to
let you select the desired object; when done, you will see the following:

A Field X
Field category: Object type: Preview:
Objects S [ Polyline ] 4| [265.75Q.FT.
Field names: Property: Format:
BlockPlaceholder énone) t units
Formula D“'Te”] uni
e —
Global width Engnecring
Layer
Length Sdentific
Linetype
Linetype generation

Linetype scale Predision:
P

nnnnnn inht Currant nracician

As you can see, we selected a circle, and we chose to use the Area with
decimal format.

When you insert a field in the drawing, the default settings will display it
with a background, just like the following:

Area = 100.0

To remove the background, go to the Application menu and select the
Options button. Select the User Preferences tab, then locate Fields, and
uncheck the Display background of fields checkbox, as shown in the fol-

lowing:

Fields
Display background of fields

| Field Update Seftings...
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Click off the Display background of fields checkbox if you don’t want
to display the background. Click Field Update Settings to see the follow-
ing dialog box:

A Field Update Settings X

Automatically update fields:

[~ open eTransmit
Msave Regen
MPiot
Apply & Close Cancel Help

This updates the field automatically each time you save, open, plot,
eTransmit, or Regen. But if you need to update manually, then go to the
Insert tab, locate the Data panel, then select the Update Fields button:

AT =
l__Al == Update Fields E
== @mi OLE Ob)

Field , Update Fields

&%, Hyperli
Manually updates the fields in selected objects to the current

Data value

mm UPDATEFIELD

Press F1 for more help

You need to select the desired fields to be updated.

PRACTICE 13-4 USING FIELDS IN AUTOCAD

1. Start AutoCAD 2019

2. Open Practice 13-5.dwg file

3. Make sure that the current layer is Polyline
4.

Using the Boundary command, click inside the master bedroom to add a
polyline

9}

. Make layer Text current

6. Go to the Annotate tab, and make sure that Room Titles is the current
text style
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7.

Start the Single Line text command and specify a point almost at the
middle of the room, with rotation angle = 0. Type “Area = ” then right-
click and select the Insert Field option, and insert the area of the polyline
showing 266 SQ. FT.

. Go to Full Plan layout

9. Zoom to the lower right portion of the title block

11.

12

13.
14.

1S5.
16.

. Using the Application Menu, go to Drawing Utilities, then select Drawing

Properties, go to Summary tab, and at Title input: Munir Hamad Villa, at
Author input your name, then click OK to end the command

Make Standard the current text style

. Using the Field command, and under the title Project Name, insert Title

field using upper case. Under Designed By insert Author, using First capi-
tal

Under Date insert the date of today using MMMM d, yyyy format

Under Filename insert the filename only without the extension using
lower case

Remove the background for fields

Save and close the file

13.7 USING PARTIALLY OPENED FILES

Users may deal with a huge drawing containing plenty of views and lay-

ers. Big files tend to take a long time to open. To eliminate this problem, the
user can use the Partial Open command, and later on use Partial Load to add
more contents to the partially opened file.
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13.7.1 How to Open a File Partially

Select the normal Open command, select the desired file, then DON'T
click Open as you always do; instead click the small arrow at its right to see
the following list of options and select Partial Open:

I I

Open

Open Read-Only
Partial Open

Partial Open Read-Only

You will see the following dialog box:

A Partial Open X
View geometry to load Layer geometry to load
[Master Bedroom ] Layer Name Load Geometr A
“Extents” 0 ]
“Last® =
ADoor i
Master Bedroom bathroom A-Wall L
Kitchen
wIC A-Window L
Defpoints -
Dimension -
Fumiture o
Hatch -
Staircase
T - N
< >
Index status
Use spatial index r r
RS LoadAl | [ Cearm
Layer index: No
[ Unload all Xrefs on open [ Cancel | [ Hep

The user can do all or any of the following:

Select the desired layers to open
Select the desired views to open, or you can use Extents or Last views
Then click Open to open the file with the settings you selected
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13.7.2 Using Partial Load

This command is not applicable for normal files; instead, you can use it
only on the files that are partially opened. To use this command, make sure
the menu bar is shown, then select File / Partial Load, or you can type
PARTIALLOAD on the command window to see the following dialog box:

A Partial Load X
View geometry to load Layer geometry to load
lMaﬁef Bedroom l Layer Name Load Geometr A
“Extents” 0
G . !
ADoor
Master Bedroom bathroom AWwal
Kitchen .
wic A-Window
Defpoints
Dimension
Fumiture
Hatch
Staircase
& Iext i &
< >
Index status
Spatialindex:  No Load Al Clear All

Layer index: No

As you can see this dialog box matches the Partial Open dialog box, with
the exception of the small button at the lower left portion of the dialog box.
This button will specify a window in the drawing to specify the extents of
objects to be loaded.

Saving the partially loaded file means AutoCAD will keep these settings
working until you change them. So when you try to open it again, the follow-
ing dialog box will be shown:

Partial Open - Fully Open or Partially Open the Drawing X
This drawing was partially opened when it was last saved. What do you
want to do?

—> Fully open the drawing file

—> Partially open the drawing file
The drawing will be opened using the previous settings. These settings include the view,
the layers to open, and whether to display xrefs.

Cancel
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PRACTICE 13-6 USING PARTIALLY OPENED FILES

1. Start AutoCAD 2019

2. Using the Partial Open command, open Practice 13-5.dwg partially, using
Master Bedroom view, and A-Door, A-Wall, and A-Window layers

3. Using Partial Load, select layer Furniture
4. Save and close the file

5. Open it again using the normal Open command, there will be a message
asking you either to open it fully or partially, select partially

6. Zoom out to see that all of the furniture is shown

7. Use Partial Load again, select Hatch layer, click Pick a window button,
and select the area of the kitchen, then click OK

8. Save and close the file
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NOTES
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CHAPTER REVIEW

1. Using Content Explorer:

a. Has a Google-like index, which will allow it to search and find the
desired content quickly

b. Add watched folders
c. Search for a word in a drawing

d. All of the above

2. command will work only on partially opened files
3. In Select Similar command

a. You can select all circles

b. You can select all circles in the same layer

c. You can select all circles with the same color

d. All of the above
4. One of the following statements is not true:

a. You can isolate objects and you can isolate layers

b. You can control field update settings

c. You need to empty the layer in order to delete using the Delete in
Layers panel

d. You can hide objects rather than hiding layers
5. You can insert the area of a polyline as a field without a background:
a. True

b. False

6. will show a dialog box listing all layers in the
current file; to show the contents of a layer, click its name in the list
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CHAPTER REVIEW ANSWERS

1.d
3.d
S.a



CHAPTER

USING BLOCK TOOLS
AND BLOCK EDITING

In This Chapter

® How to use Automatic Scaling

® How to use the Design Center

¢ How to use and customize the Tool Palette
e How to edit a block

14.1 AUTOMATIC SCALING FEATURE

When you create a block, you input the Block Unit, as if you are telling
AutoCAD that each unit you used in this block will represent a certain unit.
In order for this circle to be completed, you have to control the drawing
file unit. Go to the Application menu, select the Drawing Utilities, then
select Units, and you will see the following dialog box:
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A Drawing Units X
Length Angle
Type: Type:
Decimal | Decimal Degrees M|
0.0000 V| 0 N
[J Clockwise
Insertion scale
Units to scale inserted content:
Meters |
Sample Output
1.5000.2.0039,0.0000
3.0000<45.0.0000
B
Units for specifying the i'lensiyd lighting:
| Intemational ~|

Under Units to scale inserted content, select the desired unit, which
represents your drawing’s file unit. AutoCAD will convert the block unit to
the drawing unit, and will show that in the Insert dialog box under the title
Block unit, which is read-only.

A Insert X
Name:  [Double Door ~] [Bowe-]
Path:
Locate using Geographic Data
Insertion point Scale Rotation
[ Specéy Onscreen [ Specfy Onscreen [ Specy Onscreen
00000 X |1moo ‘ Angle Io ‘
oo . ok
~ ) =]
00000 Z (10000
[ Unfom Scale Factor: (10000
O Exlode oK Cancel Help
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14.2 DESIGN CENTER

In Design Center, you can share blocks, layers, dimension styles, text
styles, table styles, etc. created in other files and put them in yours, whether
the file is in your computer, network, or even on the Internet.

To issue the command go to the Insert tab, locate the Content panel,
then click the Design Center button:

o BRg

Tool Properties Sheet Set
Palettes

Manager

Palettes v

DesignCenter

Opens or closes the DesignCenter window

' ADCENTER

Press F1 for more help

You will see the following palette:

ele-s-maleqEEEES-
" Folders Open Drawings History it ]
Folder List X A
‘I - ActiveX ~ BD
| (-l Database Connectivity Cross Pt Cross Pt Cross Pt Oval
‘ -0 en-us Flathead...  Flathead.. Head Scre...
| =l DesignCenter
; @ B Analog Integrated Circuits.dw. @D @z'
@-FH AutoCAD Textstyles and Linell | Cross Pt Oval Cross PtPan Cross Pt Pan
‘ ] B Basic Electronics.dwg Head Scre... Head Scre... Head Scre...
@-FN CMOS Integrated Circuits.dw
‘ @-F9 Electrical Power.dwg == O
©-F§ Fasteners - Metric.dwg | HeyFlanae  Hey Flanae  Hey Head >
‘ £3) Blocks [x]
A4 DetailViewStyles
« ‘ v Dimstyles
s &7 Layers e
g ‘ Layouts [x]
g ‘ == Linetypes v
a |l 2
C:\Program Files\Autodesk\AutoCAD Pi Release Candidate Beta\Sample\en-us\Design...\Blocks (20 ltem(s))

The Design Center left pane is like My Computer in Windows OS,
which contains a listing of all of your drives, folders, and files. This will en-
able you to locate the desired file, which contains the needed blocks, layers,
etc. Whenever you locate the file and click at the plus sign at the left of the
file name, a list will come up, as in the following illustration:



434 < AutoCAD® 2019 BEGINNING AND INTERMEDIATE

| Folder List x
[T 71 1 @ B Electrical Power.dwg A
| =-FN Fasteners - Metric.dwg
| | 5] Blocks
| | {45 DetailViewStyles
| | Dimstyles
| <7 Layers
| - Layouts
: i-{== Linetypes
| ] 75 Multileaderstyles
| |B+ SectionViewStyles
[ Tablestyles
| Ay Textstyles
i Q) Visualstyles
[ 7 Xrefs
(3] E Fasteners - US.dwg
! - @-FS Home - Space Planner.dwg v
< >

Select the desired content; if you select Blocks, you will see the shapes
and the names at the right pane. There are three methods to copy blocks to
your current drawing using Design Center, which are:

= Drag-and-Drop using the left button to insert the block in the current
file

= Drag-and-Drop using the right button; when you release it, you will see
the following menu (self-explanatory)

Copy Here
Paste as Block
Paste to Orig Coords

Cancel

= Double-click and the Insert dialog box will come up right away
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PRACTICE 14-1  USING DESIGN CENTER

1. Start AutoCAD 2019

2. Open Practice 14-1.dwg file
3.
4
S

Make layer Furniture the current layer

. Start Design Center
. Locate your AutoCAD 2019 folder, then go to the following path: \Sample\

en-us\Design Center (en-us folder is assumed for the English language
AutoCAD, this folder may change depending on the language chosen)

. Locate file Home-Space Planner.dwg, and choose Blocks to put in the

furniture shown below

7. Make layer Toilet the current layer

9.

. Locate file House Designer.dwg, and choose Blocks to put in the toilet

furniture as shown below

= w O

—

Save and close the file
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14.3 TOOL PALETTES

Using Design Center to share data between files was a blessing. But
there are still some hardships to deal with! You have to be careful of the
current layer, the scale, the rotation angle, and the agonizing idea of search-
ing for your desired file each time you need to copy something from it. We
waited until AutoCAD 2004, when AutoCAD introduced us to Tool Palettes,
which will take blocks to the next level.

Tool Palettes will help you to store any type of object in them, and then
retrieve them in any opened file; moreover, you can control the object’s
property, so the next time you drag it in your file, you will not worry about
layers, scale, or rotation angles. You can keep several copies of the same
block, each holding different properties.

To start the command, go to the View tab, locate the Palettes panel,
then click the Tool Palettes button:

=

Tool |Properties Sheet Set
Palettes Manager . ]

Palettes w

~ | Tool Palettes

Opens or closes the Tool palettes

[ TOOLPALETTES

Press F1 for more help

You will see the following:

mperial samples i
= Shoulder
< Screw - Imp...
Anchor Rod -
<> Imperial
Weld Symbols

/ Imperial

Roller Bearing
5 - Imperial

Switch -
Imperial

Mecha... | Archit... | Annot... | Constr... | Model... |

Equipment
Label - Impe...

Valve -
Imperial

Civil | Electri.

= Hex He_ad Bolt
< - Imperial

Metric samples

Struct.

Hex Nut -
Q} Metric

Hatch...

Hex Socket
< Bolt (Side) -...

E] TOOL PALETTES - ALL PALETTES
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By default there are some tool palettes that come with AutoCAD, but
the possibility to create your own palette is there.

14.3.1 How to Create a Tool Palette from Scratch

This method will create an empty palette, so you will be able to fill it
using different methods. To do this, right-click over the name of any existing
tool palette, and you will see the following menu:

Move Up
Move Down

View Options...
Paste

New Palette
Delete Palette

Rename Palette

Pick the New Palette option, and a new empty palette will be created,
allowing you to name it right away. Type in the name of the new palette as
shown below:

El = x

[New Palette

fi.. | Mecha...| New P... [New P... | Archit..

14.3.2 How to Fill the New Palette with Content

The user can fill the new empty palette with content using the drag-and-
drop method from the different drawings to the palette. Say you opened one
of your colleague’s drawing files, and you discovered that he or she created
several new blocks; you could simply click the block, avoiding the grips, hold,
drag it to the palette and there you go. You can do the same with normal
objects (lines, arcs, circle, polylines, hatches, tables, dimensions, etc.).
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14.3.3 How to Create a Palette from Design Center Blocks

AutoCAD allows users to create a palette from all blocks in a file using
Design Center. In order for this to work, make sure that both Design Center
and Tool Palettes are displayed in front of you. Go to your desired file in the
left pane of the Design Center and right-click and you will see the following:

T X

[ DESIGNCENTER

Ele-»-08Q e REEE-

=

Folders  Open Drawings History
[ Folder List x| QD
® S Electrical Power.dwg ~ r.ﬁ: cﬁ:
=] Q Fasteners - Metric.dwg Cross Pt Cross Pt  Cross Pt Oval
@ Flathead...  Flathead .. Head Scre...
AN
A D Explore
1, Dit Search... + g@
< Ly val Cross PtPan Cross Pt Pan
Add to Favorites . Head Scre... Head Scre...
Organize Favorites...
= O
Create Tool Palette
R e__Hex Flanne  Hex Head
B Tablestyles :
Ai Textstyles
Q) Visualstyles
E Xrefs
® S Fasteners - US.dwg
@-F4 Home - Space Planner.dwg v
L < 2% L J
| C:\Program Files\Autodesk\AutoCAD Pi Release Candidate Beta\Sample\en-us\Design...\Blocks (20 Item(s))

Select the Create Tool Palette option and a new tool palette holding
the same name of the file will be created containing all the blocks.

NOTE

The user has the ability to make a drag-and-drop for any block in any
file from the Design Center to any tool palette.
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14.3.4 How to Customize Tools Properties

You can create several copies of blocks and hatches in tool palettes using
the normal Copy/Paste procedure. Once you have several copies of the same
block/hatch, you can change the properties of these copies according to your
needs. Follow these steps:

= Right-click on the copied block/hatch, and you will see the following menu:

X
Cross Pt o
Flathead Scre...

Update tool image
Specify image...

B Cut
o

L] Copy
‘c‘na Delete
-
c
P g Rename

Properties...

Mecha...IArchit... I

“ Hex Flange

= Pick the Properties option and you will see the following:

Current layer: Viewport : Use for layout viewports--turn layer off to hide viewport borders Search for layer Q :
RO Rz F 4 PR
» | S. Name 4 Transparency  VPPlotStyle VP Transparency PlotStyle N, Description
=0 [ Everything [ Everything B
4 A-Doors 0 Everything 0 Everything B}
& A-Layout [ Everything 0 Everything B
47 A-Walls 0 Everything 0 Everything @,
&7 A-Windows 0 Everything 0 Everything [
&7 Centerlines 0 Centerlines 0 Centerlines B
& Centerlines-TAGS 0 Centerlines 0 Centerlines B
£ Defpoints 0 Everything 0 Everything B
£ Dimensions 0 Everything 0 Everything B
& Fumiture 0 Everything 9 Everything B
47 Partition 0 Everything 0 Everything B =
= Staircase 0 Everything 0 Everything B g
= Text [ Everything [ Everything & 2
£ Title Block [ Title [ Title % Use for the title block on the layout | &3
+ Viewport [ Everything [ Everything B, Use for layout viewports--turn layer. | &
S
g
»| < > %
@~ Al 15 layers displayed of 15 total layers Z
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Type a new Name and a new Description. Properties of block/hatch
are cut into two categories:

= Insert type of properties
= General type of properties

By default, the General properties are all use current. For a block or a
hatch you can specify that whenever you drag it from the tool palette it will
reside in a certain layer (regardless of the current layer) and it will hold a
certain color, linetype, lineweight, etc.

With Tool Palettes, CAD Managers can create for each user his or her
own tool palettes, which hold all the needed blocks and hatches, customized
according to the company standard, so it will become a simple drag-and-
drop process. If we know that 30-40% of any drawing is blocks, and 10-20%
is hatches, this means your time savings in these two areas will be enormous,
if we use tool palettes effectively.

14.4 HATCH AND TOOL PALETTE

Just like blocks, you can store hatch patterns in tool palettes. Storing a
hatch in tool palettes is not as important as storing hatches with altered prop-
erties, like layer, scale, color, etc. to ensure simple and fast hatch insertion in
the drawing. Issue the Tool Palettes command, and select the Hatches tab
just like the following:

mperial Hatche

__REEN
=
HEN
&
LNl

Mecha... | Archit... | Annot... | Constr... | Model.

Civil | Electri.

H=N
=
HEN
15

Hatch... | Struct.

E] TOOL PALETTES - ALL PALETTES
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Use the Drag-and-drop technique from the drawing and to the drawing.

Inside the tool palette right-click and pick the Properties option to change
the properties of the saved hatch.

PRACTICE 14-2 USING TOOL PALETTES

1.
2.
3.

Start AutoCAD 2019
Open Practice 14-2.dwg file

Open Design Center, and locate /Sample/en-us/Design Center/Fasten-
ers-US.dwg

. Locate the Block underneath it, right-click, then select the Create Tool

Palette option

. I Tool Palettes are not displayed, they will be displayed with a new pal-

ette called Fasteners-US. Close Design Center

. Make sure that the current layer is 0

. Using the newly created tool palette, locate Hex Bolt % in. -side, right-

click, select Properties, and change the layer to be Bolts

. Create another copy from it, and make the Rotation angle = 270

9. Using drag-and-drop, drag the two blocks to the proper places as shown

10.

11.

12

below

Using the newly created tool palette, locate Square nut % in. -top, and set
its layer to be Nut

Create a copy of Square nut % in -top and set the scale to 1.5

. Using drag-and-drop, drag the new block to the proper places as shown

below



442 « AutoCAD® 2019 BEGINNING AND INTERMEDIATE

13. Erase the lines to get the following shape:

O O
AN
<@)
AN
<@> (@)
AN
(@)

14. Close tool palettes, save and close the file

14.5 CUSTOMIZING TOOL PALETTES

Users can customize the looks of tool palettes to satisty their needs, set
the transparency, set view options, and so on. All of these functions will be

available at the right-click menu.

14.5.1 Allow Docking

User can be allowed to dock the tool palette to the right or the left of the
screen to make the tool palette permanent. (The default mode is that the
tool palette is floating.) To do this, make sure that the tool palette is shown,
right-click any empty space within the tool palette (avoid icons), and you will
see the following menu; select Allow Docking (if you see (v) at its left, this

means it is on):

. Allow Docking

(& Seek Design Content
Auto-hide
Transparency...
View Options...
Sort By »

Paste
Add Text
Add Separator

New Palette
Delete Palette

Rename Palette

Customize Palettes...

Customize Commands...
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Now you can drag the tool palette to the right or left of the screen.

14.5.2 Transparency

The user can set the transparency value of the tool palette. The default
value is 100% opacity. To do this, make sure that the tool palette is shown,
right-click any empty space within the tool palette (avoid icons), and you will
see the following menu; select the Transparency option:

Allow Docking

8 Seek Design Content
Auto-hide

[ Transparency... ]
View Options...

Sort By »

Paste
Add Text
Add Separator

New Palette
Delete Palette
Rename Palette

Customize Palettes...
Customize Commands...

You will see the following dialog box:

A Transparency X

General
How transparent should the palette be?

Clear ¥ soic
1007% Opacity

Rollover

How transparent should the palette be on

mouse-over?

Clear ¥ soic
1007% Opacity

| Click to Preview
D Apply these settings to all palettes

[[] Disable all window transparency (global)
ok | | cancel
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The user is asked to change the value of the transparency for the palette
(use the slider under General), and for Rollover (when your mouse is over
the palette). The value of transparency of Rollover should be always equal to
or more than the general value.

Also, select whether these settings affect the current palette or all pal-
ettes, and whether to disable all window transparency or not.

14.5.3 View Options

The user can set how the icons will appear inside the palette. To do this,
make sure that the tool palette is shown, right-click any empty space within
the tool palette (avoid icons), and you will see the following menu; select the
View Options option:

Allow Docking

8 Seek Design Content

Auto-hide
Transparency...

Sort By »
Paste

Add Text

Add Separator

New Palette

Delete Palette

Rename Palette

Customize Palettes...

Customize Commands...

You will see the following dialog box:

A View Options X

Image size:

View style:
@ Icon only
O Icon with text
O List view
Apply to:
Current Palette v

OK Cancel
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Using this dialog box, you can:

Set the size of the image
Set the view style: Icon only, Icon with text, or List view
Decide whether to apply these changes for the current palette or for all

palettes

1 X 1 X 1 X
ﬂg Imperial samples o g Imperial samples o ag Imperial samples o
o E|lo = JRES] E
— — —

g § H Shoulder Screw

2 <3 L E <3 L § - Imperial

c 4, 4, c < < c <

< % b < 7 T < %

I 4 Shoulder  Anchor Rod o

z z Screw - Imperial z

o ] ] Anchor Rod -
= - -.« ¢ i i . Imperial

T 7 5% T T <

F I "% ; F
= = 7 7 = . s Weld Symbols

K] K] Weld Roller T =, -Imperial

‘E ‘E Symbol... Bearin... ‘g %

¥ 1 i

2 @ -

Icon only Icon with Text ListView

14.5.4 Add Text and Add Separators

The user can add text to create an internal grouping for each palette, and
also add some lines which will work as a separator. To do this, make sure that
the tool palette is shown, right-click any empty space within the tool palette
(avoid icons), and you will see the following menu; select Add Text and Add
Separator options:

Allow Docking

& Seek Design Content
Auto-hide
Transparency...
View Options...

Sort By 4

Paste

Add Text
Add Separator

New Palette
Delete Palette

Rename Palette

Customize Palettes...

Customize Commands...
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This is what you will get:

Door & Windows W
/é Door - Imperial

j Window - Imperial

Aluminum Window

IElavratinnl - lrnarial

]Alchi‘le... Annot... | Constr...

14.5.5 New / Delete / Rename Palette

These three commands will create a new palette, delete an existing pal-
ette, or rename an existing palette. To do this, make sure that the tool palette
is shown, right-click any empty space within the tool palette (avoid icons),
and you will see the following menu: select New Palette, Delete Palette, and
Rename Palette options:

Allow Docking

8 Seek Design Content

Auto-hide

Transparency...

View Options...

Sort By »
Paste

Add Text

Add Separator

New Palette
Delete Palette

Rename Palette

Customize Palettes...

Customize Commands...
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14.5.6 Customize Palettes

The user can create palette groups to organize palettes. The user can
then set one of the groups to be the current palette group. To do this, make
sure that the tool palette is shown, right-click any empty space within the
tool palette (avoid icons), and you will see the following menu; select the
Customize Palettes option:

[¥] Allow Docking
S Seek Design Content

Auto-hide
Transparency...
View Options...
Sort By »
Paste
Add Text
Add Separator

New Palette
Delete Palette

Rename Palette

[ Customize Palettes... }
Customize Commands...

You will see the following dialog box:

A Customize X
Tool Palettes - All Palettes
Palettes: Palette Groups:
. Fasteners - Metric A A

% Modeling

%% Constraints

" Annotation

", Architectural

", Mechanical

"} Blectrical [ i

" Civil {5y Structural

" Structural =l Parametric Design

" Hatches and Fills i Constraints

" Tables =-flll Architectural

%, Command Tool Samples [y Architectural

"} Leaders -l Civil

1, Draw [y, Civil

Y Modify e =l Structural N/
Current Palette Group: All Palettes

[ Cose | | Hep




448 * AutoCAD® 2019 BEGINNING AND INTERMEDIATE

At the right part you will see the predefined palette groups along with
the palettes belonging to them. At the left you will see the defined palettes.
In order to create a new group, at the right-part right click anywhere, and
you will see the following menu:

Rename
Delete

Set Current
Export...
Export All...
Import...

= Select the New option and type the name of the new group. You may
move the group from any place to any place using drag-and-drop tech-
nique

= To fill this group with palettes, use the drag-and-drop technique again
from the left part to the right part

= To make this group the current group, right-click it, then select Set Cur-
rent option:

New Group
Rename
Delete
Export...
Export All...
Import...

Using this menu you can Rename a group, Delete a group, Export one
group, Export all groups, and finally Import groups. The Palette group file
extension is *. XPG.



UsING BLock TooLs AND BLock Epiming © 449

PRACTICE 14-3 CUSTOMIZING TOOL PALETTES

1. Start AutoCAD 2019

2. Open Practice 14-3.dwg file
3.
4

Start Tool Palette command

. Using the tool palette created from Practice 14-2, rearrange the tools in

Fasteners to see all nuts together, all screws together, and all bolts together

. Add separators between the three types, and add text as title for
each type
. Change the transparency of the tool palette to be 50% for general

. Using View Options, change the size of the tool to be less than maximum

with one degree, showing Icons with text

. Using Customize Palettes create a new group and call it My Group

9. Drag-and-drop Fasteners — US to it

11.

12.

. Make My Group the current group (you can see that this group contains

only one tool palette)

Export My Group to be My Group.xpg (you can go to another computer
and try to import the same)

Save and close the file
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14.6 EDITING BLOCKS

We can edit the original block in Block Editor, which is used to create
dynamic features of a block (this is an advanced feature of AutoCAD). Block
Editor will redefine the block by adding/removing/modifying the existing
objects.

Toissue the command, go to the Insert tab, locate the Block Definition
panel, then click the Block Editor button:

2 D

Create  Define  Manage (Block
Block  Attributes Attributes [Editor

Block Definition v

Block Editor
Opens the block definition in the Block Editor

[ BEDIT

Press F1 for more help

You will see the following dialog box:

A Edit Block Definition X

Block to create or edit o
Single Door oview

<Cument Drawing>
Double Door
Window
Window2

o oo ][ e

Select the name of the desired block to edit and then click OK to start
editing. Another easy way is to double-click one of the block incidences.

When the Block Editor opens, you will see lots of things take place, such
as: the background color will be different, the new context tab “Block Edi-
tor” will appear, and lots of new panels will appear as well. Ignore all of this,
and start adding, removing, or modifying objects of your block. Once you are
done, click the Save Block button at the Open/Save panel (you can find it
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at the left), then click the Close Block Editor button in the Close panel to
end the command.

PRACTICE 14-4 EDITING BLOCKS

8.

1. Start AutoCAD 2019

2. Open Practice 14-4.dwg file

3. Double-click the incidences of block Single Door
4,
5
6

change the arc linetype to be Dashed2

. Save the block with the new changes
. What happened to the other incidences of block Single Door?

. You should have the following shape:

o
A
L

I

Save and close the file
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NOTES
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CHAPTER REVIEW

1. The Tool Palette can store commands like line, polyline, etc.
a. True
b. False

2. is the tool to allow users to share blocks, layers, etc.

a. Insert Center
b. Design Office
c. Design Center
d. The Internet

3. Using Tool Palettes you can customize all tools by changing their proper-
ties

a. True

b. False

4. Double-clicking a block will show dialog box

5. If both the Design Center and Tool Palettes are open, you can drag any
block from the Design Center to a Tool Palette:

a. True
b. False

6. Using of the right-click menu will give you Icon only,
Icon with text, and List view:

a. Transparency
b. View Options
c. Auto Hide

d. Allow Docking
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CHAPTER REVIEW ANSWERS




CHAPTER

CREATING TEXT & TABLE
STYLES AND FORMULAS IN
TABLES

In This Chapter

® How to create a Text Style

® How to create a Table Style Then using the Table command to in-
sert Table

e In Tables, how to use Formulas

e In Tables, how to utilize the cell functions

15.1 STEPS TO CREATE TEXT AND TABLES

Writing text in AutoCAD involves two simple steps:

= Create a text style (normally will be created once) which will hold the
size and the shape of the text
= Write text using either Single Line Text or Multiline Text

Normally creation of any style is tedious and lengthy. It is not the mis-
sion of novice users to create these styles; it falls on the shoulders of the
CAD managers, who should always think about standardization—and of
course text styles are part of this process.

The same thing applies to tables, because users will perform two steps:

= Create a table style
m  Insert and fill a table
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Text Style, Table Style, and all the other styles should be part of Template,
which will hold the company standards. If you don’t have a template, you still
can share these styles using Design Center, mentioned in Chapter 14.

15.2 HOW TO CREATE A 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, go to the Annotate tab, locate the Text panel, and click the
small arrow at the lower right part:

A %% Standard
A

4

o |& |Find text \

Multiline
Tet ~ [A] 0.2000 -
Text v F

Text Style...

Creates, modifies, or specifies text styles

[z STYLE

Press F1 for more help

The following dialog box will appear:

A Text Style X
Current text style: Standard
Styles:
. Font
1SO Proportional Font Name: Font Style: Set Cument
e
v v
ria Regular e
Use Big Font
Delete
Size
[J Annotative Height
Match text orientation
to layout
Al styles o | | Efects
[[] Upside down Width Factor:
[[] Backwards
AaBb123 Otk o
Aoply Help
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There will be two predefined text styles: one called Standard, and the
other called Annotative. Virtually they are the same, except the latter uses
the Annotative feature (which will be discussed in Chapter 17). Both styles
use Arial as a font. Professional users will be advised not to use these two, but
to create their own. To create a new text style click the New button, and you
will see the following dialog box:

A New Text Style X

Style Name: IRoom Titles I [ oK 1

Cancel

Input the name of the new text style, and when you are done click OK.
The first thing you will do is to select the Font. There are two types of fonts
that you can use in AutoCAD:

= Shape files (*.shx), the very old method of fonts (out-of-date)
= True Type fonts (.ttf)

Check the illustration below to identify that TTF files are more accurate
and look better:

Hat o ¢

True Type Font Shape file font

Next, the user will select the Font Style (applicable if true type font);
you will choose one of the following:

Regular
Bold

Bold Italic
Ttalic
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Keep Annotative off for now (we will discuss later). Next, you have to
specify the Height of the text, which is the height of the capital letters; small
letters will be 2/3 of the height. Check the following illustration:

Height

L

Text height is the Capital letter height

Baseline

So, how to set the height of the text?

= Setting height to be 0 (zero) means it will be variable (you have to input
the value each time you use this style)

= Setting the height to a value greater than 0 (zero) means the height is
fixed

Finally set the effects. You have five of them:

Upside down, to write text upside down
Backward, to write text from right to left
Vertical, to write from top to bottom. Good for Chinese words, but only
for Shape files
= Width Factor, to set the relationship between width of the letter and its
length. If the value>1.0, the text is wide. If the value is <1.0, the text is
long
= Oblique Angle, to set the angle to italicize either to the right (positive),
or to the left (negative)
Whenever you are done, click the Apply button, then the Close button.
You can show All styles or show Styles in use by checking the pop-up
list at the left as shown below:

[ 40 stytes v| Bt
I E——
| Styles in use

A~DIAAN| C
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PRACTICE 15-1 CREATING TEXT STYLE AND

SINGLE LINE TEXT

o]

. Start AutoCAD 2019
. Open Practice 15-1.dwg file
. Create a text style with the following specs:

a. Name = Room Names
b. Font = Tahoma

c. Annotative = off

d. Height = 0.3

e. Leave the rest to default values

. Make Room Names text style current
. Make layer Text current
. Type the room names as shown below

. Make Standard text style current (in this text style the height = 0, hence

you should set it every time you want to use this style)

. Make layer Centerlines current

9. Zoom to the upper left centerline, check the letter A is missing

. Start Single Line text, right-click, and select the Justify option and from

the list pick MC (Middle Center); select the center of the circle as the
Start point, for the height set it to be 0.25, rotation angle = 0, then type A
and press [Enter] twice.
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11. You should get the following results:

Sitting
Room

12. Save and close the file

15.3 CREATING TABLE STYLE

In order to create a professional table, the user should create a Table
Style, which holds the features of the table specifying the Title, Header, and
the Data rows. Using this style, you can insert as many tables as you wish.
Table Style can be shared using the Design Center.

To issue the command, go to the Annotate tab, locate the Tables panel,
and then select the Table Style button:

Standard
@ 5 [ Extract Data

Table (& U3 Link Data

Tables L—%

Table Style...

Creates, modifies, or specifies table styles

[ TABLESTYLE

Press F1 for more help
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The following dialog box will be displayed:

A Table Style X
Current Tablestyle: Standard
Styles: Preview of: Standard
Set Current
Hoader Foader Hoader
] ] ]
[ D#a | Dws | Dea | Delete
Data Cuta Data
Data Data Data
] ] ]
Dot Dot Dein
) ) )
List:
Al styles v
[ ke

Just like text style, there is a predefined table style called Standard. Click
the New button to create a new table style, and you will see the following

dialog box:

A Create New Table Style X
New Style Name:
[Door Schedule | |_Continue {
Start With: | cancel
Standard v

Help

Input the name of the new table style, and click Continue.
You will see the following dialog box:

A New Table Style: Door Schedule X
Starting table : Cell styles ———
Select table to start from: ER| B | [Daa v B |3
General Text  Borders
T 5 S| Properties
) Fill color: [ None: v
Alignment: Top Center N
Fomat: General [
Title Type: Data v
Haader Haadar Header
Data Data Data Margins
D | Dam | D -
Data Data Dala ’
Data Data Dala Vettical
S| r—————
Data Data Dala Cel style preview
Data L Data [ Data | Data |
[ Deta | Deta |
[ Concel | [ Hep
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AutoCAD will allow you to start a new table style based on an existing
table in your current drawing; click the shown button.

Statting table Cel styles
Select table to start from: @ 5 [paa =
r T T
e Select a table to use as the starting table for this table style
Table direction: Down

Allows you to specify  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.

If not, you need to specify the characteristics of your table by selecting
the Table direction, whether Down or Up, as in the following illustration:

AutoCAD has three portions of any table: Title, Header, and Data. Us-
ing the Table Style command you can set these three parts by selecting the
desired portion, then by setting the features using the General tab, the
Text tab, and the Border tab.

Cel styles

= ‘@I@

Header
Title

<

<]

Create new cell style. ..
Manage cell styles... =

Cormmzt- Famars

<

15.3.1 General Tab

The General tab is shown below:

General |Tet | Borders
Propesties
Fill color: [ None N
s
Format: General B
-
Margins
Hotaora:
-
[[] Merge cells on row./column creation
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Edit the following features:

Change the Fill Color of the cells (by default it is None)
Change the Alignment to set up the text related to the cell borders. For

instance if you say Top Left, this means the text will reside in the top left
part of the cell. Check the following illustration:

Door Schdule
Door No. Size
Door 01 2-6"x6-8" Fill Color = Yellow
Alignment = Tap Left
Door 02 3-0"x6-8"

N il Color = None
Alignment = Middle Center

Change the Format. You will see the following dialog box, which will
allow you to set the format of the cell, whether it is currency, percentage,

date, etc.:
A Table Cell Format X
Data type: Preview:
Angle 845.35
Senligid Format:
Decimal Number (none) N
General Current units
Percentage
Point Architectural
Text Engineering v
Whole Number ===
Predsion:
0.00 i
Additional Format...

o[ [

Change the Type of the contents of the cell, whether Data or Label.
This portion is very important, as some of the cells may hold numbers,
but these numbers shouldn’t be included in a mathematical formula,
hence the type of the data will be Label and not Data
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= Change the Margins left for the text away from the border of the cell,
the Horizontal margin and Vertical margin

15.3.2 Text Tab
The Text tab is shown below:

General | Tet | Borders

Properties

Text style: Standard v| [
Text height 0.1800

Text color M ByBlock v
Text angle: 0

Edit the following features:

Change the Text style of the text filling the cells

Change the Text height of the text filling the cells (noting that if the
used Text style has a height > 0.0, the number here is meaningless)
Change the Text color

Change the Text angle; check the following illustration:

Door Schdule
S e
& W
S 2 e
SN Tet Angle = 45
Door 01 2'-6"x6'-8"
Door 02 3'-0"x6'-8"
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15.3.3 Borders Tab

The Borders tab is shown below:

General | Text | Borders

Properties
Lineweight — ByBlock v

Linetype: — ByBlock v
Color: M ByBlock v
[[] Double line

Spacing: 0.0450

@ (8| |8 & 8|8 H

Apply the selected properties to borders by clicking
the buttons above.

Edit the following features:

Change the Lineweight, Linetype, and Color of the border lines
Change the border to Double line instead of Single line (default value)
and if yes, what is the Spacing between the lines?

= Change whether you want lines representing column separators, row
separators, or not

15.4 INSERTING A TABLE IN THE DRAWING

This command will insert a table in the current drawing. To issue this
command, go to the Annotate tab, locate the Tables panel, then select the

Table button:

@ Door Schedule -

— 5 B Extract Data

N {2 I35 Link Data

—{ Table
Creates an empty table object

[z TABLE

Press F1 for more help
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You will see the following dialog box:

A Insert Table X
Table style Insertion behavior
o S | [ (®) Speify insertion point
O specify window
Insert options P =
olumn &row settings
©start from empty table Columns: Column width:
(O From a data link 5 ~ 2.5000 =
No data links found =2} m I: = C =
(O From object data in the drawing (Data Extraction) Data rows: Row height:
[Mpreview E : 5 1 < Line(s)
Set cell styles
Title First row cell style: s =
Header Header Header
Data Data Data Second row cell style: Header v
Data Data Data All other row cell styles: Data v
Data Data Data
Data Data Data
Data Data Data
Data Data Data
Data Data Data
Data Data Data

o] (o | [

The first step is to select the desired predefined Table style name from
the available list. If you didn’t create your table style yet, click the small but-
ton beside the list to go and define it right now.

Select the proper Insert options. To insert the table in your drawing,
pick from the following three choices:

= Start from empty table

= From a data link — this is an advanced feature of AutoCAD

= From object data in the drawing (Data Extraction) — this is also an
advanced feature of AutoCAD

Most likely we will click the first choice which is Start from empty table.
Now select the Insertion behavior, and select one of the two available
choices:

= Specify insertion point
= Specify window
15.4.1 Specify Insertion Point Option

The insertion point meant here is the upper left corner of the table. You
will hold the table from this point. To fulfill the rest of information, fill the
following data:

= Columns (which means the number of columns)
®  Column width
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m  Data rows (which means the number of rows, but without Title and
Heads)
= Row height (in lines)

Column &row settings
Columns: Column width:
mm |s 2 2.5000 =
Data rows: Row height:
B |1 = 1 2| Line(s)

Click OK, and AutoCAD will show the following prompt:

Specify insertion point:

Specify the location of the table, and start filling the cells; you can use
arrows at the keyboard or the [Tab] key to jump from one cell to another.
Use [Shift] + [Tab] to go backward.

15.4.2 Specify Window Option

Using this option you will specify a window, which means you will give
AutoCAD the total length and the total width of the table. In order to fulfill
the rest of the information, fill the following:

= Input the number of Columns, and AutoCAD will calculate the column
width. Or input the Column width, and AutoCAD will calculate the
number of columns

= Input the number of Data rows, and AutoCAD will calculate the row
height. Or input the Row height, and AutoCAD will calculate the num-

ber of rows
Column & row settings
® Columns: O column width:
m |s H Ao 2
() Data rows: : ®) Row height:
B at = 1 2] Line(s)

Click OK, and AutoCAD will show the following prompt:

Specify first corner:
Specify second corner:

Specify the two opposite corners of the table, then start inputting the
cell contents using arrow, [Tab], and [Shift] + [Tab].
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PRACTICE 15-2 CREATING TABLE STYLE AND INSERTING
TABLES IN THE CURRENT DRAWING

1. Start AutoCAD 2019

2. Open Practice 15-2.dwg file

3. Create a new Table Style with the following features:
a. Name = Door Schedule
b. Title Text style = Notes
c. Header Fill color = Yellow
d. Header Text style = Notes
e. Data Alignment = Middle Left
f. Data horizontal margin = 10
g. Data Text style = Notes
h. Data Text color = Blue

4. Create a table using the above Table style and the frame drawn, using the
Window option to insert the table:

Door Schedule
Door No. Size
Door 01 2'6"x 68"
Door 02 30" x 6'-8"

5. After finishing the table input, erase the frame
6. Save and close the file
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15.5 USING FORMULAS IN TABLE CELLS

In this section, we will discuss how to create formulas in AutoCAD table

cells, along with more functions like merging cells, using premade functions,
and others. If you know how to use Excel, you can skip this part; if not read
it because we will be needing it in the coming parts:

We call the intersection of column and row in a table a Cell

The cell address comes from the column letter and row number. For
example, B15 means this cell is in column B and row 15

To make AutoCAD know that you will be writing a formula, start with
the equals sign. Along with the cell addresses, the user can use arith-
metic functions like add, subtract, multiply, and divide. For example:
=(B3/2)+A9

AutoCAD provides some premade functions like SUM, COUNT, and
AVERAGE

To allow users to copy formulas from one cell to another, AutoCAD opted
to make the cell address relative. For example, let’s say we have a for-
mula in cell C3 that says =A3+B3; if we copy it to C4, what is the result?
AutoCAD will change the formula to =A4+B4. AutoCAD provides a tool
called Autofill grip in order to copy formulas (or any cell content); click
and drag it upward or downward

sUuliIc

Cost

-1 o
a 200 a

300
| T50|  Autofl Grip

Adding a dollar sign $ will attach the formula either to a column or to a
row or to both. As an example: $F12 means column F is the column to
use while copying formulas, with variable rows. While if we type F$12,
this means row 12 is the row to use while copying, with variable columns.
$F$12 will mean a fixed address
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15.6 USING TABLE CELL FUNCTIONS

There are three different modes for table editing, which are:

= Ifyou click the outer frame, the user will edit the whole table by adjust-
ing the total width/height for the whole table or columns and rows, simi-
lar to the following:

= If you click a cell or group of cells (to select a group of cells, click and
drag) a new context tab called Table Cell will be added to control the

cells
= If you double-click inside a cell, you will be able to input data or edit
existing data, hence the Text Editor context tab will appear to help you
finish your job
In the coming discussion we will cover the second case which is the
Table Cell context tab and its contents.

15.6.1 Using the Rows Panel

The user will use the below panel:

250k
=

Insert Insert Delete | In
Above Below Rowf(s) | |

Rows |

You can do all or any of the following:

Insert a new row Above the selected cell(s)
Insert a new row Below the selected cell(s)
Delete the selected Row(s)
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15.6.2 Using the Columns Panel
The user will use the below panel:

f Mol (O

te | Insert Insert  Delete
s)| Left Right Column(s)

[ Columns [

You can do all or any of the following:

Insert a new column to the Left of the selected cell(s)
Insert a new column to the Right of the selected cell(s)
Delete the selected Column(s)

15.6.3 Using the Merge Panel

The user will use the below panel:

You can do all or any of the following:

Merge all selected cells in a single cell
Merge selected cells using rows
Merge selected cells using columns



472 * AutoCAD® 2019 BEGINNING AND INTERMEDIATE

= Ifyou have cells containing different types of data (numbers, text, dates,
etc.) which one will be used? The answer is the content of the first cell.
You will see the following message:

Table - Merge Cells

Only the content of the first cell will be retained
when the cells are merged. Do you want to
continue?

[ Y |[ No

= Unmerge cells to bring them back to the previous condition before
merging

15.6.4 Using the Cell Styles Panel

The user will use the below panel:

@ IEI By Row/Column -
R

_ ] None -
Match Cell | Middle Center
d EE* Edit Borders

o i ] [F]Top Left
[=] Top Center
[=] Top Right
[=]Middle Left

v [=]Middle Center
[= Middle Right
Bottom Left
[=] Bottom Center
[=] Bottom Right

You can do all or any of the following:

Match cell, to match the properties of a selected cell with other cells
Select the Alignment using one of the nine available alignments for the
content relative to the cell borders
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= Select one of the existing cell styles for the selected cells:
B O pmemeaes m
Match Cell Mlddle‘Cenler Content Content | Content kin
nt || o | con
e —— el
| e | e
Content  Content Content
Content | Content Content
Header Title
Create new cell style...
Manage cell styles...
[ |

Select one color to be the background for the selected cells:

By Row/Column S
B =

No
Match Cell Middle Center = ]

" None
f W Bylayer -
[] ByBlock

OJdOmmEEEDOO

Index Colors
HOOOMEEEN

@ More Colors...

Click the Edit Borders button and the following dialog box will come
up:

A Cell Border Properties X

First specify Border Properties. Then press the Border Type buttons
or dick on the preview to apply selected border properties to the
appropriate borders.

Border properties
Lineweight:
Linetype:

Color:
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= The user will control all properties of the border like: lineweight, line-
type, color, double line and spacing, showing border lines in a different

location

15.6.5 Using the Cell Format Panel

The user will use the below panel:

=7

%. &

Cell Locking | Data Format | Block Fi

F\Im

Il v Unlocked
Content Locked
Format Locked

Content and Format Locked

You can do all or any of the following:

®  Select whether to lock the contents or format, or both, of the selected
cells. The user can unlock the locked cells as well

= Select Data Format of the selected cells, choosing one of the following:

=

Cell Locking

Data Format

% | 5554

(@)

Block Field Formula

l Cell F

Angle

Currency

Date

Decimal Number

General

Percentage

Point

Text

Whole Number

Custom Table Cell Format ...

pt
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You can also customize the data format to something else. Select the Cus-
tom Table Cell Format option and you will see the following dialog box:

A Table Cell Format X
| Data type: Preview:

ﬁle $1,234.10
Date Precision: |
Decimal Number 0.00 v
General
Percentage Symbol:
Point s v
Text
Whole Number [J Append symbol

Negative numbers:

(1,234.10)

Additional Format...
OK Cancel Help

Select the Data type you want to change and then make the necessary
changes. You can click the Additional Format button to see the follow-
ing dialog box, and to specify what to use for a Decimal and Thousands
separator, and whether or not to suppress leading and trailing zeros:

A Additional Format

Current value
1234.1

Preview
$1,234.10

Conversion factor:

X

1

Additional text

$

Number separators
Decimal:

Thousands:

I *." (Period) v |

', (Comma) v |

Zero suppression
[Jreading
[ railing

o™ [ concel

0 feet

Oinches
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15.6.6 Using the Insert Panel

The user will use the below panel:

T

Block Field | Formula L

|t Sum e
Average
Count
Cell

Equation

You can do all or any of the following:

= Click the Block button and the following dialog box will come up:

A Insert a Block in a Table Cell X

Name:  [Chair - Desk | [Bowses 1
Path
Properties
Scale: 1.0000
[ AutoFit
Overall cel alignment: Top Left v
oK Cancel Help

= Select the block name or click the Browse button to bring in any block or
file, then specify the block’s Scale or AutoFit, and the Rotation angle.
At last specify the Overall cell alignment of the block reference to the

cell border
Click the Field button to insert a field in the cell
Click the Formula button to insert a premade formula

15.6.7 Using the Data Panel

The user will use the below panel:

weh

Link

Cell
| Data '
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You can do all or any of the following:

= Click the Link Cell button and the following dialog box will come up:

A Select a Data Link X

Links:

-2 Excel Links
£7] Create a new Excel Data Link

Details

No details available.

Preview

No preview available.

oo

m  This is the same dialog box that we dealt with while linking the date with
Excel. Create the link that you want. Then use the Download from
Source button to bring in the data from this link

PRACTICE 15-3 FORMULAS AND TABLE CELL FUNCTIONS

1. Start AutoCAD 2019
2. Open Practice 15-3.dwg file

w

. Insert the block in the first column using the second column as your guide
(for the first two blocks use AutoFit, and for the rest use Sale = 0.01)

. Select all Data cells and make them Middle Center
. Select one of the Cost column cells
. Insert a new column to its left and name it Quantity

. Input the following values in it from top to bottom: 4, 1, 1, 6, 4

® N O »n »

. Select all the Data cells of the Cost column
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9.

10.
11.
12.
13.
14.

15.
16.

17.

18.

19.
20.

Select the Custom Table Cell Format (from Cell Format panel) and
change the currency format to show a number like the following: $ 999.99

Select one of the Cost column cells

Insert a new column to its right and call it Total Cost
Input a formula: Quantity * Cost

Using AutoFill grip copy it to the other cells

Select all Data cells of Total Cost and make sure to add a comma as the
thousands separator

Select any cell in the lower row, and add a new row below it

Merge by row all cells except the rightmost cell, and type in it Total Cost,
and make it Middle Right

Add at the new cell a Sum function using the range of cells containing the
Total Cost

Select the Title cell, and make sure that border lines at the top, right, and
left are removed

Set the background color of the Header to be Cyan

Save and close the file
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NOTES
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CHAPTER REVIEW

1.

3. By default the first row cell style is

In the user will define the background color of the
table cell
. There are two methods to insert a table in drawing:

a. True

b. False

. Height in Text style is for:

a. Small letters

b. Capital letters and small letters
c. Capital letters only

d. Everything above the baseline

. While inserting a table using a window, specifying the number of columns

is enough, you don’t need to specify also the column width:
a. True

b. False

. In Table style you can specify different text styles for header and title:

a. True

b. False

CHAPTER REVIEW ANSWERS

1.

Table Style

3. Title
5.a



CHAPTER

DIMENSION &
MULTILEADER STYLES

In This Chapter

® How to create a Dimension Style
® More dimension advanced commands
® How to create Multileader Style

® How to insert Multileader in the drawing

16.1 WHAT IS DIMENSIONING IN AUTOCAD?

Dimensioning in AutoCAD is just like Text and Tables; the user should
prepare dimension style as the first step, and then use it to insert dimen-
sions. Dimension Style will control the overall outcome of the dimension
block generated by the different types of dimension commands.

To insert a dimension, depending on the type of the dimension, the user
should specify points or select objects, and then a dimension block will be
added to the drawing. For example, in order to add a linear dimension, the
user will select two points representing the distance to be measured, and a
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third point will be the location of the dimension block. Check the illustration

below:
Dimension Block
Location N
3.00
First point f

Second Point

The generated block consist of three portions, which are:

Dimension line
Extension lines
Dimension Text

See the following illustration:

Dimension line Dimension text

% 3.00 %
"¥ Extension lines

16.2 HOW TO CREATE A NEW DIMENSION STYLE

This command will create a new dimension style or modify an existing
one. To issue this command, go to the Annotate tab, locate the Dimensions
panel, then select Dimension Style button:

r‘—"| Standard v P T A
V= - >
Dimension = .Use Current =112 1=

[ Linear ~ [7] Quick [1{ Continue ~

Dimensions v

Dimension, Dimension Style...

Creates and modifies dimension styles

[z DIMSTYLE

Press F1 for more help
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You will see the following dialog box:

A Dimension Style Manager X

Current dimension style: Standard
Styles: Preview of: Standard

A Annotative
~—| 1.0150 I-— New...

Ovenide...
Compare
List: Description
Al Standard
Dont list styles in Xrefs
Helo

As you can see you will find two predefined dimension styles, Standard
and Annotative. Click the New button to create a new style. You will see the

following dialog box:

A Create New Dimension Style X

New Style Name:

I Mechanical I

Start With:
Standard v

[] Annotative e

Use for:

All dimensions N

Input the name of the new style to be made, and under Start With, se-
lect the existing style, which will be your starting point. Leave the Annotative
checkbox off, as we will discuss it in Chapter 19. Make sure that under Use
for is All dimensions (we will cover it at the end of our discussion); to start
creating the new style click the Continue button.
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16.3 DIMENSION STYLE: LINES TAB

As a rule of thumb, and while we are discussing the different tabs of the
dimension style command, we will leave Color, Linetype, and Lineweight
to their default settings, because we want these things to be controlled by
layers rather than the individual dimension block.

The first tab in the dimension style dialog box is Lines; it will allow you
control of dimension lines and extension lines:

Lines | Symbols and Amows | Text | Fit Primary Units | Atemate Units | Tolerances

Dimension lines

- TR ‘—‘ . r‘,
—— ByBlock v —f_ !

Linetype:
Lineweight — ByBlock v .
— 1.1966 20207
Extend beyond ticks b - J_ + /
80°
Baseline spacing 0.3800 = {
- — R0.8045 /
Suppress: [C] Dim line 1 [[] Dimline 2
Exension lines
Color. M ByBlock Y| Bxend beyond dim lines 01800 =
Linetype ext line 1 — ByBlock v —
Offset from origin 00625 =
Linetype ext line 2 —— ByBlock v
[] Fixed length extension lines
Lineweight — ByBlock v
. Length:
Suppress [Jetline 1 [ Extline 2

Under Dimension lines, change all or any of the following settings:

= Control Extended beyond ticks, which is as illustrated below (this
option works only with Arrowhead equals to Architectural tick or

Oblique):

AN N
<f )<f

Extended beyond ticks =0 Extended beyond ticks = 3/8"
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= Aswe will see in this chapter, when you add Baseline dimension you will
not control the spacing between one dimension and another, or control
Baseline spacing, as illustrated below:

Baseline
Spacing
o

From now on, if we say First, this means nearest to the first point
picked, hence Second means nearest to the second point picked.

NOTE

= Choose whether to Suppress Dim line 1, Dim line 2, or leave them as
is. Check the picture below:

Suppress Dim Line 1 Suppress DOim Line 2
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Under Extension lines, change all or any of the following settings:

= Choose whether to Suppress Ext line 1, Ext line 2, or leave them as
is. Check the picture below:

—4{ 100 F—
— 100 fF—
3.00
Pa.uu H
Both Extension lines are displayed Suppress Both Extension Lines

= Input Extend beyond dim lines and Offset from origin. See the picture
below:

Offsetfrom —__ |

origin

6.00

Extend beyond —/

dirn lines

®  Choose whether to fix the length of the extension lines or not; if yes,
what will be the length? See the following example:

» - ‘ . >

-

Fixed length = Off Fixed Length = On
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16.4 DIMENSION STYLE: SYMBOLS AND ARROWS TAB

This tab will control the arrowheads and related features. Below is the
picture of the Symbols and Arrows tab:

[Lines | Symbols and Arows |Tet [t | Primary Unis | Atemate Units | Tolerances|

Arowheads
First:

1n159|*
v

| B Cosed filed
Second:

Closed filed
|® v 11965 > 2 oaov
Leader: )
| B Cosed iled v
Amow size ROMJ
0.1800 [2

z Arclength symbol
Contermatks (®) Preceding dimension text
O MNone (O Above dimension text
® Mark 00300 [ O None
O Line Radius jog dimension
Dimension B Jog angle: 45
Break size: Linear jog dimension
0.1250 = Jog height factor:
1.5000 % * Text height

Under Arrowheads, change all or any of the following:

= The shape of the First arrowhead. When you set the shape of the first,
automatically the Second arrowheads will change. If you want them to
be different change the second.

= The shape of the arrowhead to be used in the Leader (Radius and
Diameter are not leaders)

m  The Size of the arrowhead

Under Center marks, choose whether to show or hide the Center mark
of arcs and circles as shown below then set the Size of the center mark:

—{ 100 ’(7

O

— 100 — 100

O] | &

Fs.ua—i Fe.au—)| L—a.ouél

Center Marks =

Nane

Center Marks = Mark Center Marks = Line
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Under Dimension Break, input the Break size; break size is defined
as the distance of void left between two broken lines of dimension. Check
the picture below:

/ﬁ

Break

Under Arc length symbol, choose whether to show (as shown in the
picture below) or hide the arc length symbol:

[ﬁzgs \ [ - \ [ - \
Preceding Above None

Under Radius dimension jog, input the Jog angle as shown in the
below picture:

30
R7.69

Jog Angle
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Under Linear Jog dimension, input the Jog height factor as shown
in the below picture. Jog height factor is defined as a factor to multiply the

height of the text used in dimension:

Jog height factor = 2.0

16.5 DIMENSION STYLE: TEXT TAB

This tab will control the text appearing in the dimension block. Below is

the picture of the Text tab:

Lines | Symbols and Amows | Text |Fit

Text appearance

Text style Standard vl..
Text color: M ByBlock

Fill color: [ None

Text height: 0.1800
Fraction height scale: 1.0

[C] Draw frame around text

Text placement

Vertical: Centered
Horizontal: Centered
View Direction: Lefto-Right

Offset from dim line: 0.0900

Primary Units | Atemate Units | Tolerances

—-|1o159’——

2.0207
—{—“ [+ e >/
ROM—/ 7{7A
Text alignment
(® Horizontal

(O Aligned with dimension line

(150 standard
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Under Text appearance change all or any of the following:

= Select the desired Text Style, or create a new one.
= Specify the Text color and the Fill color (text background color).

Fill Color

= If your text style has a text height = 0 (zero) then input the Text height.
= Depending on the primary units (discussed in a moment), set Fraction

height scale.

O O

L
k

—a— ]

Fraction height scale =110 Fraction height scale = 0.7

= Select whether your text will be with frame or without frame, check the
picture below:

O

L =y N
£ =] 7

Draw frame around text
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Under Text placement change all or any of the following:

= Choose the Vertical placement of your text related to the dimension
line; there are five available choices: Centered, Above, Outside, JIS

(Japan Industrial Standard), and Below. See the pictures below:

T
L

=}

7N
o
‘T
|
A —
Centered
% |
A
o
T
12:
l
L 5 J
I 1
Above
T
L J
r 5 1

Qutside
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3%”
.
. L
‘ 1%“
L J
r l
IS
|
o o
3 T
| 1%"
s \|./
) J
r 5" A

Below
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Choose the Horizontal placement; the user has five choices to pick
from. See the pictures below:

L J £ i
AtExtLine 2 At Ext Line 1
* 5
g L
| f !
Ower ExtLine 2 Ovwer Ext Line 1

Choose the View Direction of the dimension text: Left-to-Right or Right-
to-Left. Check the following illustration:

i # |

—
JR—

Wiew Direction Right-to-Left Wiew Direction Left-to-Right
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= Input the Offset from dim line, as shown below:

3}.\
3

—
PR
—T
JRN F

Offset fram dim line = 0.50 Offset from dim line = 0.09
Under Text alignment, control the alignment of the text related to the
dimension line, whether horizontal always regardless of the alignment of the
dimension line, or aligned with the dimension line. ISO will influence only

Radius and Diameter dimension; all of the dimension types will be aligned
except for those two.

Ed N

@@" ™ o Tl_

Aligned with dimension line Horizontal

-
—
—F
J—
=>\

=l

[
3

@y

IS0 standard
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16.6 DIMENSION STYLE: FIT TAB

This tab will control the relationship between the dimension block com-

ponents. Below is the picture of the Fit tab:

Lines | Symbols and Amows | Text | Fit Primary Units | Atemate Units | Tolerances

Fit options

If there isnt enough room to place both text and

amows inside extension lines, the first thing to
move outside the extension lines is:
@) Either text or amows (best fit)
O Amows
O Text
(O Both text and amows
(O Aways keep text between ext lines
[] Suppress amows if they dont fit inside
extension lines
Text placement
When text is not in the default position, place it

(® Beside the dimension line
ver dimension line, with leader

(O Over dimension line, without leader

i
-

1.1956 20207

L) w
A

Scale for dimension features
[[] Annotative
(O Scale dimensions to layout
(® Use overall scale of: 1.0000
Fine tuning
[[] Place text manually
[C] Draw dim line between ext lines

Under Fit options, change all or any of the following:

m  If there is no room for the text and/or the arrowheads inside the exten-
sion lines, what do you want AutoCAD to do? Select proper option
= If there is no room for arrows to be inside the extension lines, do you

want AutoCAD to suppress them? Or not?

Under Text placement, if the text to be sent outside the extension lines,

select one of the following illustrated cases:

-

1

3
|
O O

O

Over dim line Over dim line
without leader with leader

Beside
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Under Scale for dimension features, the user will control the size of
the text features (length, sizes, etc.). Will it be scaled automatically if it was
annotative? Or it will follow the viewport scale if was input in the layout, or if
you want to input it in the Model space, you can set the scaling factor.

Under Fine tuning, select whether you want to place your text manual-
ly rather than leaving it to AutoCAD. Also, select to force text always inside
extension lines.

16.7 DIMENSION STYLE: PRIMARY UNITS TAB

In this tab, the user will be allowed to control everything related to num-
bers, which will appear at the dimension block. Below is the picture of the

Primary Units tab:
Lines | Symbols and Amows | Text | Fit Primary Units | Atemate Units | Tolerances
Linear dimensions
Unit format Decimal v ‘_‘ 1.0159 r"
Precision 0.0000 v —f_ 1
Fraction format Horizontal 1.1966
2.0207
Decimal separator: "." (Period) ™ ; /
+ 80°
Round off 0.0000 = 'f
Prefix: R0.8045 /s
Suffix
Measurement scale
Scale factor. 1.0000 o
[] Apply to layout dimensions only Anguiar diensions
Ze_rc suppression Units format Decimal Degrees v
[[J Leading [ Trailing
Sub-units factor: B Ofeet Precision: 0 v
""" > - Zero suppression
¥| Oinches
Sub-unit suffix [ Leading

[ Trailing
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Under Linear dimensions, change all or any of the following settings:

Select the desired Unit format, then select its Precision

If your selection was Architectural or Fractional, then choose the
desired Fraction format. You will have three choices to pick from:
Horizontal, Diagonal, and Not Stacked

A | A

O O O

—_

- le 9 |
3 % ¥ ¥ A

—de
—_

3

Not Stacked Diagonal Horizontal

If your selection was Decimal, then choose the Decimal Separator;
you will have three choices: Period, Comma, and Space

Input the Round off number

Input the Prefix and/or the Suffix, like below:

| |
O O

Fii 12" min. H F—ADWUX 32 %

Suffix Prefix

Under Measurement scale, change all or any of the following:

By default AutoCAD will measure the distance between the two points
specified by you (that is if it was linear) and input the text in the format
set by you. But what if you want to show a different value than the meas-
ured value? At this moment, input the Scale factor.

Choose whether this scale will affect only the dimension input in the

layout
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Under Zero suppression, choose whether to suppress the Leading,
and/or the Trailing zeros as shown below:

u.rou

il = 750 |-

O O O

Suppress Tralling Suppress Leading Mo Zero Suppression

If you have meters as your unit, and the measured value was less than
one (which is cm) we call this sub-unit. Select the sub-unit factor and the
suffix for it (in this example it is cm).

Under Angular dimensions, choose the Unit format and the Precision.
Control Zero suppression for angles as well.

16.8 DIMENSION STYLE: ALTERNATE UNITS TAB

This tab will show two numbers in the same dimension block, one show-
ing primary units, and the other showing alternate units. Below is the Alter-
nate Units tab:

Lines | Symbols and Amows | Text | Fit Primary Units | Atemate Units | Tolerances
(V] Display altemate units P
Attemate units y
"| [25.80]
Unit format Decimal v [ 1 A
12
Precision 0.00 v [30.37] .
N 16133
Muttiplier for alt units: 254000 = } 80°
R08 {‘
Round distances to 0.0000 = IRZOM_/
Prefix
Suffix
Zero suppression Placement

[[JLeading [ Trailing
Sub-units factor: 0
ey After primary value

®) Below primary value
Sub-units suffix
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Click on the Display alternate units option, then change the following;

Choose the Alternate Unit format and its Precision

Input the Multiplier for all units value

Input the Round distance

Input the Prefix and the Suffix

Input the Zero suppression method

Choose the method of displaying alternate units, whether After pri-

mary value, or Below primary value. Check below:

6.000
f [12-8.40") 7

o () o©

S N e —

Below primary value

5.000 [12-8.407]

—

o () o
S e B

After primary value

16.9 DIMENSION STYLE: TOLERANCES TAB

This tab will control whether or not to show tolerances and what is the
used method. Below is a picture of the Tolerances tab:

Lines | Symbols and Amows | Text | Fit

Tolerance format

Method: Deviation
Precision 00

Upper value: 0.0000
Lower value: 0.0000
Scaling for height: 1.0000
Vettical position: Middle

Tolerance alignment
(U Align decimal separators
@) Align operational symbols

Zero suppression
[[J Leading V| Ofeet

[ Trailing V| Oinches

Primary Units | Atemate Units | Tolerances

v

v

+H.0
“Im—o.o |"

"
1‘2-0.b - 000

0.0
B N B a0 >
0

0.0
ros3g i

Alttemate unit tolerance

Precision:

Zero suppression
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There are four methods to show the tolerance, which are:

Symmetrical
Deviation
Limits

Basic

The following is an illustration for each of the four choices:

+0.200
rii}.ﬁﬂ[l_u_sou H‘ ’%3.500&0.20041

O 31O )

Deviation Symmetrical

L =500] | le 3,700 i

) 13500} 1 f 3,000 1
Basic Lirnits

Under Tolerance format, change all or any of the following:

Select the proper Method, and then select its Precision
Depending on the method, specify the Upper value and Lower value
Input Scaling for height for the tolerance values if desired
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= Choose Bottom, Middle, or Top vertical position for the dimension text
with reference to the tolerance values. Check the following illustration:

L +0.200 4 [ +0.200 |
F 3.500-0.500 1 |\ 3500 559 /‘
Bottom Middle

3.500+0.200
-0.500

O

Top

If either Deviation method or Limits method is selected, then you
have to choose whether to Align decimal separators, or Align operation-
al symbols. As shown below:

3.700 |

3.700
-0.500 |

-0.500 >‘1

O | O

Align decimal separators Align operational symbols

—_—

Under Alternate units tolerances, and if the Alternate units option
is turned on, then specify the Precision of the numbers. Consequently,
choose the Zero suppression for both the Primary units tolerance and
the Alternate units tolerance.
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16.10 CREATING A DIMENSION SUB STYLE

By default, the dimension style created will affect all types of dimensions.
If you want the dimension style to affect only a certain type of dimension and
not the others, you have to create a sub style. Do the following steps:

Select an existing dimension style
= Use the New button to create a new style, and you will see the following

dialog box:

A Create New Dimension Style

New Style Name:

X
[Copy of Mechanical ]

Start With:
Mechanical v

Cancel
[ Annotative =n

Use for:

Al dimensions v

= Don't input anything; go to Use for and select the type of dimension (in

the following figure we selected Angular diameter), and the dialog box
will change to:

A Create New Dimension Style X

New Style Name:

Copy of Mechanical | Continue |
Start With:

Mechanical 4
[[] Annotative b

Use for:

Angular dimensions v

= (Click the Continue button and make the changes you want; these
changes will affect diameter dimensions only
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= The picture of the Dimension Style dialog box will allow you to differ-
entiate between the style and the sub style, and in what features

A Dimension Style Manager X

Cument dimension style: Mechanical

Styles: Preview of: Mechanical: Angular
A Annotative Set Cumrent
Mechanical
New...
Standard
Modify...
{ \ Ovenide
' ~— Compare...
List: \ Description
Alstyes T Mechanical + Arow = Open90
Dont list styles in Xrefs
o

PRACTICE 16-1 CREATING DIMENSION STYLE

1. Start AutoCAD 2019
2. Open Practice 16-1.dwg file

3. Create a new dimension style based on Standard, using the following
information:

a. Name: Part

b. Extend beyond dim line = 0.3

c. Offset from origin = 0.15

d. Arrowhead = Right angle

e. Arrow size = 0.25

f. Center mark = Line

g. Arc length symbol = Above dimension text
h. Jog angle = 30

i. Text placement vertical = Above
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j. Offset from dim line = 0.2
k. Text Alignment = ISO Standard
I. Text placement = Over dimension line with leader
m. Primary unit format = Fractional
n. Primary unit precision = 0 %4
o. Fraction format = Diagonal
4. Click OK to end the creation process
5. Select Part, and create a sub style for Radius
a. Arrowhead = Closed filled
b. Arrow size = 0.15
6. Make Dimension the current layer

7. Make Part the current dimension style, and add the dimensions to create
a shape to look similar to the following:

33, |
R1 ‘

o R14
o @1

1N
N
W

8. Save and close the file
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16.11 MORE DIMENSION FUNCTIONS

In this part, we will discuss more dimension functions, which will help
you produce a better look for the final drawing. These functions are:

Dimension Break
Dimension Adjust Space
Dimension Jog Line
Dimension Center Mark
Dimension Oblique
Dimension Text Angle
Dimension Justify
Dimension Override

16.11.1 Dimension Break

If two or more dimension blocks intersect in one or more points, this
command will break one of the blocks at the intersection point. To issue
this command, go to the Annotate tab, locate the Dimensions panel, then
select the Break button:

% "'*" Mechanical - ’_L** I "\,»ﬁ
i & .Use Current v [Jat=t
Dimension Bieak

[ Linear + [7] Quick 11 Continue

Dimensions v

Breaks or restores dimension and extension lines where they cross
other objects

[= DIMBREAK

Press F1 for more help

You will see the following prompts:

Select dimension to add/remove break or [Multiple]:
Select object to break dimension or [Auto/Manual/ Remove]
<Auto>:

The first prompt will ask you to select the dimension block, which will be
broken; the second prompt will ask you to select the dimension block, which
stays as is. These prompts will remove a break if it exists; simply right-click
at the second prompt and select the Remove option. These two prompts will
be repeated until you press [Enter] to end the command.
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The final result will look similar to the following:

3.7 —

16.11.2 Dimension Adjust Space

This command will adjust either the spaces between dimension blocks to
be aligned, or having equal spaces between them. To issue this command, go
to the Annotate tab, locate the Dimensions panel, then select the Adjust

Space button:
i'_" Mechanical v “J_*‘
& .UseCurrent dimEr

Dimension

[ Linear ~ r_]Quick 1 Continue ~

Dimensions v

Adjust Space

Adjusts the spacing between linear dimensions or angular
dimensions

[z DIMSPACE

Press F1 for more help

You will see the following prompts:

Select base dimension:

Select dimensions to space:
Select dimensions to space:
Enter value or [Auto] <Auto>:

The first step is to select the base dimension block, which the other
blocks will follow; then select all the other dimension blocks, and when done,
press [Enter]. AutoCAD will ask for the value, and there are three options:

= Value = 0 (zero), this means all the other blocks will be aligned with the
base dimension block

= Value > 0, this will be the distance which will separate the base dimen-
sion block from the nearest block, and the others as well
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Value = Auto, which means AutoCAD will try to figure out the best
arrangement for the selected blocks

Let’s check the following example:

We have the following situation:

46—
57
6.7

7.5

124

121

245

As the first step, we started the Adjust Space command and selected the
dimension block at the left reading 5.7 as our base dimension block, then
selected the adjacent 6.7, 7.5, and 4.6, and we set the value to 0:

57 6.7 7.5

46—

12.4

12.1

245
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= We started the command again, and we selected the dimension block
reading 5.7 as our base dimension block, then we selected the other

three dimension blocks reading 12.4, 12.1, and 24.5 setting the value to
1.0:

5.7 6.7 75 46—
12.4 12.1

245

16.11.3 Dimension Jog Line

This command will add/remove a jog line to an existing linear or aligned
dimension. To issue this command, go to the Annotate tab, locate the Di-
mensions panel, then select the Jog line button:

|-—1 Standard o[ E@B
s & .Use Current

Dimension m r_r:j i
Diameter ~ 31 Quick [ Continue -

Dimensions +

Dimension, Dimjogline

Adds or removes a jog line on a linear or aligned dimension

| DIMJOGLINE

Press F1 for more help

You will see the following prompts:

Select dimension to add jog or [Remove]:
Specify jog location (or press ENTER) :
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The first prompt is to ask you to select the desired linear or aligned di-
mension block. The user can select the position of the jog, but you can press
[Enter] to let AutoCAD locate it automatically; you will see the following:

' s 8.59

16.11.4 Dimension Oblique

This command will change the angle of the extension lines to any angle
you want. To issue this command, go to the Annotate tab, locate the Di-
mensions panel, then select the Oblique button:

Mechanical v T A
Z .Use Current « [ 1= =
[ Linear « [7] Quick [{ Continue ~

0| @ AL | b b |y
| n - =

Dimension

Oblique

Makes the extension lines of linear dimensions oblique

= DIMEDIT

Press F1 for more help

You will see the following prompts:

Select objects:
Select objects:
Enter obliquing angle (press ENTER for none) :
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Select the desired dimension blocks, then press [Enter]; finally, input
the oblique angle, which can be positive or negative. Check the following

example:

Oblique Angle =45

10.2

16.11.5 Dimension Text Angle

This command will change the angle of the dimension text to any angle
you want. To issue this command, go to the Annotate tab, locate the Di-
mensions panel, then select the Text Angle button:

r—-r Mechanical v T A

V= - ~| [eo
Shamts [l Use Current <113 1=
[ Linear ~ [3] Quick [f{ Continue ~

B | || e e ey !
Dimension: N

Text Angle

Rotates dimension text to an angle

[z DIMTEDIT

Do €4 fnn e hnl

You will see the following prompts:

Select dimension:
Specify angle for dimension text:
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Select the desired dimension blocks and input the text angle, which can
be positive or negative. Check the following example:

Text Angle = 90

'

™~
o

—

16.11.6 Dimension Justify

This command will change the horizontal position of the dimension text.
To issue this command, go to the Annotate tab, locate the Dimensions

panel, then click one of the following buttons:

Mechanical - _L" A

P=4 - A
Dimension =4 .Use Current m H ﬁ

[ Linear ~ [7] Quick 11 Continue ~

® s

Dimensions

Each one of the functions will move the dimension text either to the left,
center, or to the right. Check the following example (it moved it to the left):

ﬁm.z

16.11.7 Dimension Override

This command will override a dimension system variable (the user
should memorize the system variable) or simply remove the override. To
issue this command, go to the Annotate tab, locate the Dimensions panel,

then select Override button:
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"_" Mechanical - ’_l_** T A

Dieknsion %7 [ Use Current ~ [Z1 13 =]
[ Linear ~ [3] Quick [{ Continue ~

[CONN e /\j bl bl b |y
Dimensions 5.
Override

Controls overrides of system variables used in selected
dimensions

[z DIMOVERRIDE

Press F1 for more help

You will see the following prompts:

Enter dimension variable name to override or [Clear over-—
rides]:

This command is very useful if you want to remove (clear) all the over-
riding steps you make on a dimension block using the right-click menu. To
answer to the above prompt, either type the name of the dimension system
variable, or type C to clear the override. Check the following illustration:

Dimension Block with two overndes After clearing the overrides

1021‘8/ /

10.2

PRACTICE 16-2 MORE DIMENSION FUNCTIONS

1. Start AutoCAD 2019
2. Open Practice 16-2.dwg file

3. Using Adjust Space, adjust the space between the six continuous dimen-
sions to be all at the same alignment with 2 % dimension
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4. Using Adjust Space, adjust the space between the six continuous dimen-
sions and the total single dimension to 1.5

5. Make sure that Dimension layer is the current layer; if not, make it cur-
rent

6. Using Dimension Break, break the horizontal 1 % using the vertical 1 %
7. Rotate the text of the vertical 1 % to be 45

8. What is the upper horizontal dimension read?

9

. Using Dimension Override, clear the override, what does it read now?

10. Make the same dimension left justified
11. You should have the following:

13l

@ &

—_—d

L
i

2% 25 3 A 1‘11/2

13%

——

12. Save and close the file

16.12 ASSOCIATIVE CENTERLINES AND CENTER MARKS

Associative Center Marks for circles, arcs, and polygonal arcs, and Cen-
terlines for lines and polylines are powerful tools offered by AutoCAD for
creating and editing center marks, and centerlines.

Associative means, if the geometry change, both Centerline, and Center
Mark will react accordingly.
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16.12.1 Center Mark
To add a new Center Mark, do the following steps:

=  Go to Annotate tab, locate Centerlines panel, click Center Mark
button:

Center Mark

Creates an associative, cross-shaped mark at the center of a
selected circle, arc, or polygonal arc.

[ CENTERMARK

Press F1 for more help

= You will see the following prompt:

Select circle or arc to add centermark:

= Click on the desired arc, circle, or polygonal arc, a center mark will be
added.

= You will receive the following:

= You can continue adding for other circles, arcs

16.12.2 Centerline
To add a new Centerline, do the following steps:

= Go to Annotate tab, locate Centerlines panel, click Centerline button:

Center,

Wi Centerline

Center Mark

Creates an associative, cross-shaped mark at the center of a
selected circle, arc, or polygonal arc.

= CENTERMARK

Press F1 for more help
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= You will see the following prompts:

Select first line:

Select second line:

= Select the first line/polyline, then select the second line/polyline, the
command will end. You will see the following:

16.12.3 Centerline and Center Mark Properties

You can control everything related to Centerline, and Center Mark us-
ing Quick Properties, and Properties. All properties, are self-explanatory:

| Center Mark
Color ® Bylayer
Layer 0
Linetype ——-——- CENTER2
Left extension 2.0000
Right extension  2.0000
Topextension 20000
Bottom extension  2.0000

Show extension

Yes

=
Centerline
Color ® Bylayer
Layer 0
Linetype -
Start extension
End extension 0.1200

——-——- CENTER2
0.1200

[@ PROPERTIES

x
‘ Center Mark - & 4 % e | Centerline - & 4 8
| General -] 3| [ General =1
Color @ Bylayer Color @ Bylayer
Layer 0 Layer 0
Linetype ——-——- CENTER2 Linetype ——-——- CENTER2
Linetype scale 1.0000 Linetype scale 1.0000
Plot style ByColor Plot style ByColor
Lineweight ByLayer Lineweight BylLayer
Transparency ByLayer Transparency Bylayer
Hyperlink Hyperlink
Associative Yes Associative Yes
[30 - [30 =
Material ByLayer Material Bylayer
! g Geometry -]
Cross size 0.1x Start X 14,9254
Cross gap 0.05x Start Y 36502
Left extension 2.0000 StartZ 0.0000
Right extension 20000 End X 32.3099
Top extension 2.0000 EndY 3.6592
Bottom extension  2.0000 EndZ 0.0000
Show extension  Yes Start extension 0.1200
[ Misc -] Q End extension  0.1200
Type Center Mark E | Misc =
Rotation 0 3 Type Centerline
Annotative No & Annotative No
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Also, you can use the grips to modify both Centerline, and Center Mark,

like shown below:

PRACTICE 16-3 CENTERLINES AND CENTER MARKS

10.

11.

. Start AutoCAD 2019

. Open Practice 16-3.dwg file

. Set the layer Center to be the current layer

. Start Center Mark command, and click the big green circle

1
2
3
4
S.
6
7
8
9

Click the two arcs of polyline

. End the command, by pressing [Enter]
. Start Centerline command, and select the two short lines at the right
. Start Centerline command, and select the two short lines at the left

. Select the Center Mark of the big green circle, and show Properties, do

the following:
a. Under Geometry, set Cross Size = 0.2x
b. Set extension fields (left/right/top/bottom) to be 0.5
c. Set the Rotation to be 45, then get it back to 0

Select the two Center Marks of the polyline, and using Properties, set
Cross Size = 0.2x, and Cross Gap = 0.1x

Zoom to the two short line at the right. Select the short line at the left of
the Centerline, and move it to the outside by 0.5. What happen to the
Centerline?
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12. Do the same thing to the left side
13. You should have the following:

14. Save and close the file

16.13 HOW TO CREATE A MULTILEADER STYLE

Multileader is a replacement for the normal leaders that used to exist in
AutoCAD.

Leaders used to follow the current dimension style, and they were al-
ways single. Multileader has its own style, and the single leader can point to
a different location in the drawing.

Multileader style will set the characteristics of the Multileader block. To
start this command, go to the Annotate tab, locate the Leaders panel, then
select the Multileader Style button:

Standard -
¢ 8 J© Add Leader
Multileader 9 %0 Remove Leader

Leaders

Muttileader Style Manager

Creates and modifies multileader styles

= MLEADERSTYLE
Press F1 for more help
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You will see the following dialog box:
A Multileader Style Manager X
Curment muttileader style: Standard
Styles: Preview of: Standard
A Annotative Set Cument
Default Text Modfy...
/ Delete
List:
All Styles v
Help

As you can see there are two predefined styles, one called Standard (de-
fault) and the other called Annotative. Click the New button to create a new
multileader style, as you will see in the following dialog box:

A Create New Multileader Style X
New style name:
lTextune and Painting | [m]
Start with: Cancel
Standard v
Help
[ Annotative

Input the name of the new style, then click the Continue button. There
are three tabs, and each one will control part of the multileader block. They

are:

m  Leader Format

®  Leader Structure

= Content
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16.13.1 Leader Format Tab

Below is the picture of the Leader Format tab:

Leader Format | Leader Structure | Content |
General
e
Coer
Linetype: — ByBlock w
Arowhead
o
s
Leader break
Break size: 01250

Change all or any of the following:

= Edit the type of the leader; choose one of the three choices: Straight, Spline,
or None. The following is an example of both straight and spline options:

/ Concrete Topping

Precast Unit

Edit the Color, Linetype, and Lineweight
Select the arrowhead shape and its size
Set the distance of the dimension break from any two blocks that will

intersect
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16.13.2 Leader Structure Tab

Below is a picture of the Leader Structure tab:

[ Leoder Fomat | Leader Sincure [Cotent|
Constraints
Maximum leader paints
[ First segmertt angle ]
[1Second segment angle 0

Landing settings
Automatically include landing
Set landing distance:

03600 5

Scale
[ Annatative
() Scale multileaders to layout
(® Specify scale: 1.0000 E‘

You can change all or any of the following:

= Specify if you want to change the Maximum leader points or not. Then
input the desired value. By default this value is 2, meaning the first point
pointing to the geometry and the second point in the end of the multi-
leader.

First
First

Max leader points = 2 Max leader points = 4

= Specity whether you want to change the First segment angle and the
Second segment angle or not. If yes, what are the angle values?

= Specify whether you want AutoCAD to Automatically include land-
ing or not. If yes, what is the landing length

= Specify whether the multileader will be Annotative or not (we will dis-
cuss annotative in the coming chapters)
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16.13.3 Content Tab
Below is the picture of the Content tab:

| Leader Format | Leader .‘irudurel Content |

Multleader type: Mtext L
Text options
Default text: Default Text =]
Tetsve =
Tot
Text height: 0.1800 =)
[ Aways left justify [ Frame text
Leader connection
(®) Horizontal attachment
(O Vettical attachment
P
Right attachment:
Landing gap: 0.0300 E‘
[[] Extend leaderto text

In AutoCAD, there are two Multileader types:

Mtext
Block (Either predefined, or user-defined)
The following picture displays the two types:

Check 1)
this!

hultiline tesxt Block

If you select the Mtext option, you will be able to change all or any of
the following:

If there is Default text
Select Text style, Text angle, Text Color, and Text height (if Text
Style’s height = 0)

= Select whether the text is Always left Justify or not, and with Frame
or not
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®  Choose whether the leader connection is horizontal or vertical. If verti-

cal, then edit the position of the text relative to the landing for both left
and right leader lines, then control the gap distance between the end of
landing and the text

Concrete Concrete

Horizontal Attachment YVertical Attachment

If you select the Block option, you can change all or any of the following:

| Leader Format I Leader Structure| Content |

Multileader type:
Block options
Source block:
JA—
ot
Scale:

:
[
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= Specify the Source block:

ML LypE . Hlock b
Block options
Source block: =y Detail Callout w7
Atachment. &y Detail Callout
o Slot
Color: (OCircle
Scale: = l!
Ccale: {Hexagon
ATriangIe
User Block...

= Specify the Attachment position, Color of attachment, and finally, the
Scale of the attachment

16.14 INSERTING A MULTILEADER DIMENSION

This group of commands will add a single multileader, then add a leader
to an existing multileader, remove a leader from an existing multileader,
and align and group an existing multileader. You will always start with the
Multileader command, which will insert a single leader. To start this com-
mand, go to the Annotate tab, locate the Leaders panel, then select the
Multileader button:

Standard =
/ 78| *o Add Leader
MU“'le"’iﬂ /8 e Remove Leader

Multileader

Creates a multileader object

'mm MLEADER

Press F1 for more help

You will see the following prompts:

Specify leader arrowhead location or [leader Landing
first/Content first/Options] <Options>:
Specify leader landing location:
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First, specify the leader arrowhead location, then specify the leader
landing location, and then type the text you want to appear beside the leader.
To add a leader to an existing multileader, go to the Annotate tab, locate the
Leaders panel, then select the Add Leader button to add more leaders:

Standard v

78| | %o Add Leader
Multileaderfg R

%0 Rem
Add Leader

Lead
| Add a leader line to an existing multileader object

[z MLEADEREDIT

Press F1 for more help

You will see the following prompts:

Select a multileader:

1 found

Specify leader arrowhead location:
Specify leader arrowhead location:

To remove a leader from an existing multileader, go to the Annotate
tab, locate the Leaders panel, then select the Remove Leader button to
remove leaders:

Standard -
¥ 78| %o Add Leader

Multileader /8|’%e Remove Leader

Leaders

Remove Leader

Removes a leader line from an existing multileader object

[z MLEADEREDIT

Press F1 for more help

You will see the following prompts:

Select a multileader:

1 found

Specify leaders to remove:
Specify leaders to remove:
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To align a group of multileaders go to the Annotate tab, locate the
Leaders panel, then select the Align button:

Standard v

73|| 0 Add Leader
Multileader/ XD Leand

Align
Aligns and spaces selected multileader objects
[m MLEADERALIGN

Press F1 for more help

You will see the following prompts:

Select multileaders: 1 found

Select multileaders: 1 found, 2 total

Select multileaders:

Current mode: Use current spacing

Select multileader to align to or [Options]:
Specify direction:

To collect a group of similar multileaders to be a single leader, go to the
Annotate tab, locate the Leaders panel, then select the Collect button.
This command works only with leaders containing blocks:

Standard -

78| *o Add Leader

Multileader /8| e Remove Leader

lLaadarc
Collect

Organizes selected multileaders that contain blocks into rows or
columns, and displays the result with a single leader line

[z MLEADERCOLLECT

Press F1 for more help

You will see the following prompts:

Select multileaders:

Select multileaders:

Specify collected multileader location or [Vertical/Hori-
zontal/Wrap] <Horizontal>:
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You can change the wrap of the multileader text while editing using

NOTE the two arrows pointing to the right and left.

PRACTICE 16-4 CREATING MULTILEADER STYLE AND
INSERTING MULTILEADERS

1. Start AutoCAD 2019
2. Open Practice 16-4.dwg file
3. Create a new multileader style based on Standard:
a. Name = Texture and Painting
b. Arrowhead symbol = Dot small
c. Arrowhead size = 0.35
d. First segment angle = 0
e. Automatically include landing = Off
f. Multileader type = Block
g. Source block = Circle
4. Create a new multileader style based on Standard:
a. Name = Material
b. Leader format = Spline
c. Arrowhead symbol = Right angle
d. Arrowhead size = 0.25

5. Make layer Dimension current
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6. Using both styles, insert the following multileaders:

Fair face Concrete

Stone

Insulation

Special Wood

7. Using Add leader, Align, and Collect, try to get the following picture:

Fair face Concrete

Stone

Insulation

Special Wood

8. Save and close the file
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NOTES
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CHAPTER REVIEW

1.

Symmetrical and Deviation are two types of in dimension
style
. There are two types of multileader blocks, multiline text or blocks
a. True
b. False

. When creating a new dimension style, which of the following is NOT cor-

rect:
a. You can create a dimension style affecting all types of dimensions
b. You have to select the existing dimension style to start with

c. You can’t create a dimension style affecting only one type of
dimension

d. You can create a sub style

. You can show units, and units in a dimen-
sion block
. Using the Multileader style there should be always a landing in my block:
a. True
b. False
. Collect and Align are commands

CHAPTER REVIEW ANSWERS

1.

Tolerance

3.c
5.b






CHAPTER

PLOT STYLE, ANNOTATIVE,
AND EXPORTING

In This Chapter

® How to create and use the two types of Plot Styles
® What is Annotative in AutoCAD?
e Exporting to a DWF and PDF file

17.1 PLOT STYLE TABLES - FIRST LOOK

Plot styles will be used to convert colors used in the drawing to printed
colors. The default setting is to keep matching color at the printer. Before
AutoCAD 2000, there was only one type of conversion method, dependent
on the colors used in the drawing. After AutoCAD 2000, a new concept called
Plot Style was introduced. There are two types of plot styles; these are:

= Color-dependent Plot Style Table
= Named Plot Style Table

17.2 COLOR-DEPENDENT PLOT STYLE TABLE

This plot style table is a simulation for the only method that existed be-
fore AutoCAD 2000. The essence of this method is simple: for each used
color in your drawing, specify the color to be used in the printer. AutoCAD
will give the user the ability to set the lineweight, linetype, etc. for each col-
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or. The problem of this method is its limitation, because there are only 255
colors to be used.

Each time you create a Color-dependent Plot Style Table, AutoCAD
will create a file with extension *.ctb. You can create Plot Style tables from
outside AutoCAD using the Control Panel of Windows, or from inside Auto-
CAD using the menu bar.

From outside AutoCAD, start the Windows Control Panel, double-click
the Autodesk Plot Style Manager icon or show menu bar, then select the
Tools/Wizards/Add Plot Style Table, and you will see the following dialog
box:

Add Plot Style Table X

This wizard provides you with the ability to create and name a plot style table. Plot
Style Tables contain plot styles, which you can assian to AutoCAD

English objects. Plot styles contain plot definitions for color,

lineweight, linetype, end cap. line fill, and screening.

You can choose to create a plot style table from scratch, from an existing plot style
table, or use imported pen table information from a PCP, PC2, or CFG file. You can
choose 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 STB or CTB
file, then apply the plot style table to a layout or viewport.

<Back Cancel

The first screen is an introduction to the whole concept of plot styles;
read it to understand the next steps. When done, click the Next button, and
you will see the following dialog box:

Add Plot Style Table - Begin X
» Begin (® Start from scratch

Table Type Create a new plot style table from scratch

(O Use an existing plot style table
Create a new plot style table based on an existing plot style
table

File name
Finish

O Use My R14 Plotter Configuration (CFG)
Import the pen table properties from a R14 CFG file.

O Use a PCP or PC2file

Import the pen table properties from an existing PCP or PC2
file.

<Back [ Net> ]| Cancel
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AutoCAD will list the four possible choices, which are:

Start from scratch

Use an existing plot style

Import AutoCAD R14 CFG file, and create plot style from it
Import PCP, or PC2 file, and create plot style from it

Select Start from scratch, then click the Next button, and you will see
the following dialog box:

Add Plot Style Table - Pick Plot Style Table X

Begin To name the style properties, select Named Plot Style Table. To
» Table Type create a plot style table that references each object’s AutoCAD Pi
Release Candidate Beta - English color, select Color-Dependent
Browse File Plot Style Table.
File name
Finish
(® Color-Dependent Plot Style Table
255 plot styles will be created. The information will be saved in a
plot style table (CTB)file.

(O Named Plot Style Table

A plot style table will be created that contains one plot style named
Normal. New plot styles can be added in the Plot Style Table
Editor.

<Back |[[ Net> | [ Cncel

Select the Color-Dependent Plot Style Table and click Next button,
and you will see the following dialog box:

Add Plot Style Table - File name X
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 CTB extension will be
i appended.

» File name

Finish
File name

Mechanical

= e ] [
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Input the name of the new plot style and click Next button, and you will
see the following dialog box:

Add Plot Style Table - Finish X

Begn Aplot style table named Mechanical ctb has been created. Plot
Table Type ye i din the new table can be used to
control he display of objects in plotted layouts or viewports

File name
» Finish

Plot Style Table Editor

To modiy the plot syle propeties in the new Plot Style Tabl.
choose Plot Style Table Editor.

[ Useths ot sl tabe for new and ore-AutoCAD
Englsh drawings.

] (o

Select the Plot Style Table Editor button, and the following dialog box
will be displayed:

2 Plot Style Table Editor - Mechanical.ctb X

General Table View Fom View

Properties
Color: [Use object color v
Diher:  [on v
Grayscale: g v
Pent  [Aomatic 3]
Vitualpen #.  [utomatic_[]
S [
Linetype: | Use object inetype o
Adaptive:  [on v
Lineweight: | Jse object lineweight i

v
<8 5 Line end sty (e object end siyle
Descrpton Line jon syle: [Use object join sile

Filltyle: [ Use object fil style
Edt Lineweights Save As

Add Style Delete Style

[ SevedCose | [ Concel Help

From the left part, select the color you used in your drawing file, and
then at the right part, change all or any of the following settings:

= Change Color to be used in the plotter

= Switch Dither on/off; this option will be dimmed if your printer or plot-
ter doesn’t support Dithering. Dither is a method to give the impression
of using more colors than the 255 colors used by AutoCAD. It is prefer-
able to leave this option off. It should be on if you want Screening to
work

= Change Grayscale; this method is good for laser printers
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Change Pen #, this option is valid for the old types of plotter — pen plot-
ters which are not used these days

Change Virtual pen #, for non-pen plotters to simulate pen plotters by
assigning a virtual pen for each color; leave it on Automatic

Change Screening; this option will reduce the intensity of the shading
and fill hatches, hence reducing the amount of ink used. Depends on
Dithering

Change Linetype; set a different linetype for the color or leave it to the
object’s linetype

Change Adaptive; this option will change the linetype scale of all objects
using the color to start with a segment and end with a segment Turn this
option off if the linetype scale is important for your drawing

Change Lineweight; this option will change the lineweight for the color
selected

Change Line end style; this option will allow the user to select the
end style for lines, pick one of the following: Butt, Square, Round, and
Diamond

Change Line join style; to select the line join shape, the available
options are: Miter, Bevel, Round, and Diamond

Change Fill style; this option will set the fill style for filled areas in the
drawing (good for trial printing)

Click Save & Close. Then click Finish.

Your last step should be linking your plot style with a layout. Do the

following steps:

Select the desired layout, then start the Page Setup Manager

Select the name of the current Page Setup and click Modify

At the upper right part of the dialog box, and under Plot style table
(pen assignment), select the desired plot style table:

Plot style table (pen assignments)

None v 2

acad.ctb
DWF Virtual Pens.ctb
SFill Patterns.ctb

e
(V]Plot object Ineweights

[T1Blnt trancnaranc

Click Display plot styles checkbox on
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You can assign one ctb file for each layout. In order to see the linetype
and lineweight of the objects, you have to switch the Show/Hide Line-
weight button at status bar on, as shown below:

Show/Hide Lineweight - Off
LWDISPLAY

REEAX #-+[E

17.3 NAMED PLOT STYLE TABLE

This method does not depend on colors. The created plot style tables will
be linked later on with layers, hence you may have two layers holding the same
color, yet they will print with different colors, linetypes, and lineweights.

The Named Plot Style Table has a file extension of *.sth. The creation
procedure of Named Plot Style is identical to Color-dependent Plot Style,
except the last step, which is configuring the Plot Style Table Editor. You
can create it from outside AutoCAD using the Control Panel, then dou-
ble-clicking the Autodesk Plot Style Manager icon; or you can show the
menu bar, then select Tools/Wizards/Add Plot Style Table. You will see
the same screen you saw while creating a Color-dependent plot style table.

Do the same steps until you reach the Plot Style Table Editor button;
select it and you will see the following dialog box, click the Add Style button:

% Plot Style Table Editor - Mechanical.stb X

General Table View Fom View

Finished
Name

Description

Color

Enable dithering
Convett to grayscale

Use object color O Yelow
0 On
off

Automatic
Use assigned pen #

Vitual pen #
Screening

Linetype

Adaptive adjustment
Lineweight

Line End Style

Line Join style

Fill Style

Automatic
100

Solid

On

— 0.3000 mm i
Use object end style

Use object join style
Use object fil style

Add Style Delete Style Edit Lineweights... Save As...

Save & Close Cancel Help
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As you can see, you have to change all or any of the following:

Input the Name of the style and a brief Description
Change the Color to be used in the plotter
We explained the rest of features in the Color-dependent Plot Style Table

You can add as many styles as you wish in the same Named Plot Style.

Click Save & Close. Then click Finish.

Linking a Named Plot Style Table with any drawing is a bit more compli-

cated than linking color-dependent plot style tables; do the following steps:

The first step is a precautionary step. You may want to print a drawing,
and then discover it takes only ctb files. To solve this problem, you have
to convert one of the ctb files to stb file. At the command window type
convertctb, and a dialog box listing all ctb files will appear. Select one of
them, keeping the same name, or giving a new name, then click OK. You
will see the following dialog box:

AutoCAD X

Mechanical.stb was successfully created. The plot styles are

! named
Style 1, Style 2, etc. To modify the names of the plot styles, use
the
Plot Style Table Editor, available in the Autodesk Plot Style
Manager.

To rename plot styles, you must do so before attaching them
to layouts.

Otherwise, the plot style name in the table will not match the
plot style

names attached to objects in your drawings.

Convert the drawing from Color-dependent Plot Style to Named Plot
Style. At the command window type convertpstyles and you will see the
following warning message:

AutoCAD X

This command converts a Color Dependent plot style
! drawing to use Named plot styles.

You should convert your color dependent plot style

tables (.CTB files) to Named plot style tables (.STB file)
with CONVERTCTB before you convert your drawing.

\ z :
| cone
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= Click OK and you will see the following dialog box:
A SelectFile X
Look in: Plot Styles v @B @ X B Vews v Toos ~
r‘(}i“ Name - Date modified Type
TF,J Edacad.stb 09/03/1999 1:16 PM  AutoCAD Plot Styl...
@ Autodesk-Color.stb 21/11/2002 6:177PM  AutoCAD Plot Styl...
k@ Autodesk-MONO.stb 21/11/2002 7:22 PM  AutoCAD Plot Styl...
B @ Mechanical.stb 08/02/2018 6:11 PM  AutoCAD Plot Styl...
E;monochvome.stb 09/03/1999 1:15PM  AutoCAD Plot Styl...
\
{
< >
File name: [Mechamcal stb v | Open M
Files of type: | gtyle Table Files (".stb) v Cancel
|

Select the newly created Named Plot Style Table, then click Open, and
you will see the following prompt:

Drawing converted from Color Dependent mode to Named plot style
mode.

The second step: select the desired layout, start the Page Setup Man-
ager at the upper right part of the dialog box, and under Plot style
table (pen assignment) select the name of the newly created named
plot style table. Click on the Display plot styles checkbox, and end the

Page Setup Manager command:

Plot style table (pen assignments)

Autodesk-Color.stb

Autodesk-MONO.stb

2=Mechanical.stb
monochrome.stb
New...
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Select the Layer Properties Manager and for the desired layers click
the name of the plot style under the VP Plot Style column:

Current layer: Viewport : Use for layout viewports--turn layer off to hide viewport borders Search for layer Q :
RO Rz F 4 o % |
» | S. Name 4 Transparency  VPPlotStyle VP Transparency PlotStyle N, Description
=0 [ Everything [ Everything B
4 A-Doors 0 Everything 0 Everything B}
& A-Layout [ Everything 0 Everything B
47 A-Walls 0 Everything 0 Everything @,
&7 A-Windows 0 Everything 0 Everything [
&7 Centerlines 0 Centerlines 0 Centerlines B
& Centerlines-TAGS 0 Centerlines 0 Centerlines B
£ Defpoints 0 Everything 0 Everything B
£ Dimensions 0 Everything 0 Everything B
& Fumiture 0 Everything 9 Everything B
47 Partition 0 Everything 0 Everything B =
£ Staircase 0 Everything 0 Everything B g
& Text 0 Everything 0 Everything B 2
£ Title Block [ Title [ Title % Use for the title block on the layout | &3
+ Viewport [ Everything [ Everything B, Use for layout viewports--turn layer. | &
S
g
»|< > %
@~ Al 15 layers displayed of 15 total layers Z

You will see the following dialog box:

A Select Plot Style X
Plot styles

Everything

Normal

Centerlines

Title

Original:  Evenything

New: Style_1

Active plot style table:

=Mechanicalsth  v| | Edtor..

Attached to: D-Size Architectural Plan
o] [ concat [ [ e

Select the desired plot style. When done, click OK

Repeat the same for other layers

You may need to type regenall (means regenerate all viewports) at the
command window in order to see the effect of what you did.
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If you create a new drawing using acad.dwt this means your drawing
will accept only Color-dependent plot style tables. Use acad-Named
Plot Styles.dwt to create a new drawing, which will accept only
Named plot style tables.

NOTE

PRACTICE 17-1 COLOR-DEPENDENT PLOT STYLE TABLE

1. Start AutoCAD 2019
2. Open Practice 17-1.dwg file

3. Create a new Color-dependent plot style table and call it Architectural
using the following table:

Color 1 2 3 4 5 6 7 27
Plot color | Black | Black | Use | Black | Black | Black | Black | Black
object
color
Lineweight 0.3 0.3 0.3 0.3 0.7 0.3 0.3 0.3

4. Switch to D-Size Architectural Plan layout
5. Link this layout to Architectural plot style

6. Check that the Show/Hide Lineweight button at the status bar is turned
on

7. Check the doors compared to the other objects; you will find them thicker,
because the color (5) used for both the title block and doors uses a 0.7
lineweight

8. Save and close the file

PRACTICE 17-2 NAMED PLOT STYLE TABLE

1. Start AutoCAD 2019
2. Open Practice 17-2.dwg file
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3. Create a new Named plot style table and name it Architectural using the

following table:
Style name Color Lineweight
Everything Black 0.3
Centerlines Green 0.5
Title Black 0.7

4. Link the newly created style table with the D-Size Architectural Plan lay-
out

5. Using the Layer Properties Manager make the following:
a. Layer = Centerlines and Centerlines-TAGS linked to Centerlines
b. Title Block linked to Title
c. The rest of the layers linked to Everything

6. Zoom in to compare the Centerline lineweight to the other objects

7. Save and close

17.4 WHAT IS AN ANNOTATIVE FEATURE?

Since we will always print from layout, we need to use viewports. More-
over, since we will use viewports, we have to set the viewport scale for each
viewport. The viewport scale will affect all objects in the Model space. There-
fore, if you hatch, type text, insert dimensions, insert multileader, or insert
a block containing text in Model space, all of these objects will be scaled. If
they were scaled down, then the text and dimension would be unreadable,
and the hatch would look like solid hatching.

What we need is a feature that will scale everything except the annota-
tion objects (namely hatch, text, and dimension); this feature is Annotative.

The Annotative feature can be found in different places:

= You will find it in Text style; under Size, you will see:

Size

St

to layout
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= You will find it in dimension style; go to the Fit tab and you will see:

Scale for dimension features

Annotative

Scale dimensions to layout

® Use overall scale of 1.00

= You will find it in multileader style; go to Leader Structure tab and you

will see:
Scale
() Scale multileaders to layout
(® Specify scale: 1.00 z|

= You will find it in the Hatch context tab; locate the Options panel and
you will see

Z % >
ay >
it Associative Annotatuve Match

3in Properties ~

nv| Options v

= You will find it in the Block creation command; under Behavior you will
see:

Behavior

Annotative

[]Match block erientation
to layout

Scale uniformly

Allow exploding

How you will know that you are dealing with a style supporting annotative
feature? You will see at its name a special symbol; check the illustration below:

A %% | A Inside_Annot -

A
FindNext
Multiline .lﬁ X |
Tet ~ [A] 300
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How you will know if an object was inserted using a style or a command
supporting an annotative feature? Simply hover over it, and if you see some-
thing like the following picture, you know it was inserted with an annotative

feature on:
This is my first Annotative wﬂ+i

In order to work with annotative objects, follow the following simple steps:

= Create your drawing in Model space without any annotation objects
(namely hatch, text, dimensions, multileader, and blocks with text)

= Select the desired layout, add viewports, and then scale them. This scale
will be for both the annotation objects and the viewport
Double-click inside the viewport to make it active
Insert all the annotation objects you need
Once you insert annotation objects in the viewport, you can see them in
this viewport and any other viewport holding the same scale value

= Changing the scale of the viewport will result in losing the annotation
object

= To show the annotation object in more than one viewport holding different
scale values, right-click on the Annotation Visibility button (a button at
the right portion of the status bar), and you will see the following menu:

‘Ehowannotation objects - Always ]7
-@x,\mvﬁ-nLe

= Select either to Show Annotation Objects for Current Scale Only, or
Show Annotation Objects for All Scales

= Control how to add a scale values to the viewport: is it Automatic or
manual? Right-click on the Add Scale button (a button at the right por-
tion of the status bar), and you will see the following menu:

IS

Add scales to annotative objects when the annotation scale changes - I

BIRA - & - +E B ==
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= Ifyou used the zooming command inside the viewport, this will ruin the
current viewport scale. To bring it back click the Synchronize button (a
button at the right portion of the status bar) and you will see the follow-
ing message (use the lock in the status bar to lock the viewport scale to
avoid this problem):

Viewport scale is not equal to annotational scale

Click to synchronize

R+ EPR a=

Clicking this message will restore the viewport scale

To make an annotation object appear in viewports holding different
scales, select it, right-click, select the Annotative Object Scale option,
and you will see the following sub-menu:

pr can. !
; Annotative Object Scale [ 4 Add Current Scale
Clipboard N Delete Current Scale
Add/Delete Scales...
Isolate >
Synchronize Multiple-scale Positions
& Erase
= |

= Choose the Add/Delete Scales option, and the following dialog box will
appear:

A Annotation Object Scale X

Object Scale List

1:10 Add...
1:20

1 paper unit = 10 drawing units
(@ List all scales for selected objeds
(O Listscales common to all selected objeds only
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Select the Add button, and the following dialog box will appear:

A Add Scales to Object X

Scale List

11 "
1:2

3
&

1 [T

CRERS o G
sEls &5

FEERE

o
-
<

Cancel Help

Select the desired scale value and click OK twice

PRACTICE 17-3 ANNOTATIVE FEATURE

1. Start AutoCAD 2019

2. Open Practice 17-3.dwg file
3.
4
S

Make layer Dimensions current

. Switch to Details layout
. There are three viewports, the first one at the left is scaled to be 1:20, and

the other two at the right are scaled to be 1:10

. Go to the Annotate tab, locate the Dimensions panel, and check the avail-

able dimension styles. You will see only one with a distinctive symbol at its
left, which is mechanical. This dimension style is annotative

. Double-click inside the big viewport

. Start the Radius command and select the big magenta circle, then add the

dimension block. Check that it didn’t appear in the upper right viewport

. Add another Radius block to the small magenta circle
10.
11.

Add two linear dimensions for the total width and the total height

While you are still inside the same viewport, make layer Text current
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12. Make text style “Annotative” current
13. Using Multiline text add beneath the shape the word “Bearing”
14. Make layer Dimensions current again

15. Click inside the upper right viewport to make it current, and add a Radius
dimension to one of the small circles

16. Make layer Hatch current
17. Click inside the lower right viewport

18. Start the Hatch command, make sure that Annotative is on, set the scale
= 10, and hatch the area between the two dashed lines, then finish Hatch
command

19. Using the Add/Delete scales add scale 1:20 so the two hatches will appear
in the big viewport

20. You should have the following picture:

Scale 1:10
l 74.00 | V
Bearing %
I —
Scale 1:20
Scale 1:10

21. Save and close the file
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17.5 EXPORTING DWG TO PDF: AN INTRODUCTION

You need to export your DWG to PDF for the following reasons:

= DWHG files are vector files; hence, if you send them to anybody, they will
be able to change them

= DWHG files are always bulky (a file may reach to more than 50-100 MB
depending on whether it is 2D or 3D), and very difficult to be sent by
e-mail

= DWG files need AutoCAD to open it, and not everyone has AutoCAD
installed on their machines

AutoCAD offer you the solution for this problem through exporting to
PDF file. PDF files can’t be modified, are small in size, and can be viewed
using Adobe Acrobat Reader (available from the Adobe web site)

17.6 EXPORTING TO A PDF

This command will export your current DWG file to a PDF. To start this
command, go to the Output tab, locate the Export to DWF/PDF panel,
then select Export button and click PDF:

( \ Export: Display v ,’:Li
) 1 Page Setup: Current -

Exp;n =]

'(A:DWFX Export to DWF/PDF

( ( ) DWF
\

Export
Creates a DWF, DWFx, or PDF file and allows you to set individual
page setup overrides on a sheet by sheet basis

[=m EXPORTPDF

Press F1 for more help
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You will see the following dialog box:

A Save AsPOF

Savein: [ Chapter 17 V) @B @ XE Vew v Tos v
= Name -

Dat
PDF Preset
[ Arch, Details 2019.pdf 107

A%oCAD PDF (General Documentation) v
. Curent Setings

g Layerlnfomation: Include

Merge Cortrot Lines overwrite

\

ﬁ Output Controls

Page Setp: [ Curent

Page Setup Overide.
<

Fle name: [Practice 1745

ud Save
Files of type: PDF Fies (*pdf) i Cancel

At the top right part of the dialog box, and under PDF Presets, Auto-
CAD lists the current settings, as in the picture below:

FDF Preset

[ AutoCAD PDF (High Guality Print) v]

PDF (General Documentation
PDF (High Quality Print)

Aut PDF (Smallest File)
AutoCAD PDF (Web and Mobile)
DWG To PDF

AutoCAD offers to export to PDF files with different quality, which will
affect the output file size.

You can edit the current settings by clicking the Options button, and
the following dialog box will appear:

A Export to PDF Options X
Quality
Vector quality 1200 v| dpi
Raster image quality 200 <] di
Merge control Lines Overwrite v Tﬂ
D
Data
[ indude layer information =i sy
[ indude hyperiinks
M create bookmarks Convert all text to geometry
) e

Change all or any of the following settings:

Set the Vector quality (the default value depends on the quality preset
you chose)
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= Set the Raster image quality (the default value depends on the quality
preset you chose)

= For Set Merge Control, you have two choices; either Lines Overwrite
which means the top line hides the bottom line, or Lines Merge, which
means the colors of the two lines mix together
Select whether to include Layers in the PDF file or not
Select whether to include Hyperlinks in the PDF file or not
Select whether to create bookmarks or not (bookmarks here means cre-
ating links to sheets and named views in the PDF file panel)

= Select whether to capture fonts in the drawing, or to convert all text to

geometry (once you select the first, the second will be turned off)
®  To finish, click OK.

17.7 USING THE BATCH PLOT COMMAND

This command will allow the user to print to normal printer or produce
PDF files containing multiple layouts from the current drawing and from
other drawings. To issue this command go to the Output tab, locate the Plot
panel, then select the Batch Plot button:

B e j I-—EJ Page Setup Manager
Q.
Y i View Detail
Plot |Batch| Preview o Vi Detail

% Plotter Manager
Plot.
Batch Plot

Publishes drawings to an electronic sheet set (DWF, DWFx, or PDF
files) orto a plotter

[z PUBLISH

Press F1 for more help

You will see the following dialog box:

A Pubish x
SheetLit: =
None Y|[&]8 .
Pubish to:
Plotter named in page setup

[ utomaticaly load ol open crawings

e - bl Oprs.
RE BEE B Co

DOWE  PageSetp status
@) <Default: None>

ize Arch Detals
[Epractice 17-4-ans1 8 size Architectural lan

~ Soupents o s
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You will see a table contains Model Space and layouts, do all or any of

the following:

Indicate Publish to: it is either printer/plotter defined in the layout, or
DWEF, DWFx, PDF

Indicate whether to load all open drawings automatically or not

Using the five buttons above the table, you can add a sheet, remove a
sheet, and move any sheet up or down to specify its order relative to the
document sheets. Finally you can preview the sheet:

K| K ¥ Q@

You can rename the sheets by clicking on any sheet name; you will see
the name becomes editable

Click the Show Details button at the lower left corner of the dialog box
then set the following: Specify the number of copies; Select whether or
not to include a Plot Stamp; Indicate whether or not you want to publish
in the background; Indicate whether to open in viewer when done or
not. Set the unit precision for the file

To finish, click the Publish button. A final message will come up as a

bubble similar to the following:

@ Plotand Publish Job Complete  [X
No errors or warnings found
Click to view plot and publish details...

N

PRACTICE 17-4 CREATING AND VIEWING A PDF FILE

1.

Start AutoCAD 2019

2. Open Practice 17-4.dwg file

3. Produce a multisheet PDF file including all layouts except the Model

space sheet. Make sure to include layers. Save the file under the name
“Architectural Plans. pdf. Open it using Acrobat Reader

4. Save and close the file
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NOTES
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CHAPTER REVIEW

1. Color-dependent plot style is simulation to what we used to have before
AutoCAD 2000:

a. True
b. False
2. The best practice is to insert dimension, text, and hatch in
using feature
3. is better than Color-dependent plot style

4. There is no difference between DWF and DWFx:
a. True
b. False
5. In order to insert an annotative object you have to be inside the viewport:

a. True

b. False

CHAPTER REVIEW ANSWERS

1. a
3. Named plot style table
5. a



CHAPTER

HOW TO CREATE A
TEMPLATE FILE AND
INTERFACE
CUSTOMIZATION

In This Chapter

® The contents of a template file, and how to create one

e How to use CUI to customize the interface of AutoCAD

18.1 WHAT IS A TEMPLATE FILE AND
HOW CAN WE CREATE IT?

Any company using AutoCAD should have a standard to follow in order
to shorten production time. Templates can answer this issue in a simple way.
Standardization includes using the same layer naming, colors, linetype, and
lineweight. It also includes standard text and tables, standard dimension and
leaders, and standard layouts. Needless to say companies will use always the
same shapes for the blocks.

So to create a good template, you should include the following;

Drawing units
Drawing limits

Grid and Snap settings
Layers

Linetypes

Text Styles

Table Styles
Dimension Styles
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Multileader Styles

Layouts (including Border blocks and Viewports)
Page Setups

Plot Style tables

Follow these steps to create a template file:

Create a new file using template file acad.dwt or acadiso.dwt
Prepare the above-mentioned settings

Create inside this file all the above-mentioned settings

From the Application menu, Save As/AutoCAD Drawing Template

.

lSealch Commands Q

@]E] Save a copy of the drawing

D New 4 N Drawing
.i Save the current drawing to the

default drawing (DWG) file format.

Drawing to AutoCAD Web & Mobile
Save the current drawing to AutoCAD
Web & Mobile.

Drawing Template

Create a drawing template (DWT) file
in which can be used to create a new
drawing.

-E
o
Drawing Standards
b Create a drawing standards (DWS) file
which can be used to check the
standards of a drawing.
B

Other Formats

>
Q Publish K Save the current drawing to a DWG,
DWT, DWS, or DXF file format.

i »
@ Ennt — Save Layout as a Drawing

(&5 Save all visible objects from the
Drawing =8 ;t;rrecr’\:ala;:zut to the model space of a
/| utilities w drawing.

[ __L c) DWG Convert
n Close » E]"I anvgn_ dyawipg fgrmat version for
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You will see the following dialog box:

A SaveDrawing As

Savein: |  Template

Name Preview

J PTWTemplates

|| SheetSets

cad -Named Plot Styles.dwt

cad -Named Plot Styles3D.dwt
cad.dwt

rm acad3D.dwt

cadISO -Named Plot Styles.dwt
cadISO -Named Plot Styles3D.dwt

[ Tutorial-iArch.dwt
ER Tutorial-iMfg.dwt
Tutorial-mArch.dwt
Tutorial-meg.dvvt

[] Update sheet and view
thumbnails now

< I >

v @Bl @ X B Vew - Tods

X

Rerane:  [Hachca |

Fles oftype: | AtoCAD Drawing Template (-cnt) “l

il

Input the name of the template file. By default it will direct you to the
same folder AutoCAD saved its default template files in. You can save your
template there, or you can create your own folder, which we highly recom-
mend. But, using this method will mean that you have to specify the new
folder for AutoCAD. You can do this using the Options dialog box, as in the

following illustration:

Files  Display Openand Save Plotand Publish System User Preferences Drafting 3D Modeling Sel

Search paths. file names, and file locations:

a Print File, Spooler, and Prolog Section Names
; -0} Printer Support File Path
-@ Automatic Save File Location
E Color Book Locations
-@ PDF Import Image Location
-@ Data Sources Location
&) Template Settings
.- @) Drawing Template File Location
el C:\My_Templates
@ Sheet Set Template File
¥ Default Template File Name f¢
[ Defautt Template for Sheet Creati
& @ Tool Palettes File Locations
- @) Authoring Palette File Locations
U“"B Log File Location
@) Action Recorder Settings
&
<

NEW
and Page Setup Overides

@ Plot and Publish Log File Location
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18.2 EDITING A TEMPLATE FILE

To edit an existing template do the following:

Use the normal Open file command
You will see the following dialog box. Using Files of type pick Drawing
Template (*.dwt)

File name: | Practice 17-4.dwg s l =
Files of type: Drawing (*.dwg) ha e

Drawing (*.dwg)
Standards (*.dws)

DXF (*.dxf]

Drawing Template (*.dwt)

It will take you to the default Template folder. Select and open the
desired template, then make your edits
Save it using the same name or use a new name

PRACTICE 18-1 CREATING AND EDITING A TEMPLATE FILE

wn A~ WO N

O 0 N O

10.

. Start AutoCAD 2019

. Open Practice 18-1.dwg file

. Go to Model and erase all objects
. Delete D-Size Arch Details layout

. Go to ANSI B Size Architectural Plan layout and delete the circular view-
port

. Rename ANSI B Size Architectural Plan to be ANSI B Size
. Go to D-Size Architectural Plan layout and delete the viewport
. Rename D-Size Architectural Plan to ANSI D Size

. Go to the Annotate tab and check the existing dimension style and text
style
Go to the Home tab and check the existing layers
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11. Go to the Application menu and start the Units command; set the preci-
sion for length to be 0°-0 %" and click OK to end the command

12. Save the file as a template file under the name My Company.dwt (it will
be saved in the Template folder where AutoCAD will save all the tem-
plates). The user can save the template file in a different folder, but it
should be specified in the Options dialog box in the Files tab

13. Close the file

14. Start a new file using the My Company.dwt template file; you will find
that all of your settings are there in the new file, so you can start working
without the need to set anything

15. Close the new file without saving

18.3 CUSTOMIZING THE INTERFACE - INTRODUCTION

Customizing the interface means changing the ribbons and panels to fit
your own needs. The user can add a new workspace, a new tab, a new panel,
and even new commands by using a single command: CUT (Customization
User interface).

To issue this command, go to the Manage Panel, locate the Customi-
zation panel, then select User Interface:

(7] s E Export

User Tool .
Interface| Palettes [;,j Edit Aliases ~

KT it

User Interface

Manages customized user interface elements in the product
mm CUI

Press F1 for more help
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You will see the following dialog box:

A Customize User Interface X
Customize Transfer
Customizations in All Files [ ontents [
All CustomizationFiles v& i3 e
= ACAD A =-%% 3D Modeling
-3 Workspaces -3 Quick Access Toobbar
Xk Drafting & Annotation Default (current) 53 Quick Access Toobar 1
b £ Toobars
Ly Xk 30 Basics Menus
= Quick Access Toolbars ) Palettes
&-{23 Ribbon 25 Ribbon Tabs
& Toobars
-] Menus
B Quick Properties
Fg Rollover Tooltips
Shorteut Menus — =
? Keyboard Shortcuts Properties A
(@ Double Click Actions
Mouse Buttons @A | | =
Ig LISP Fies R
A aoa, v v General ‘
Name 3D Modeling
Command List: [ Description
| |~ |
Start On Model
All Commands Only v| v % g:::sb;;r g:,f
Navigation bar on
Command Source @ Model/Layouttabs |On
13, 3point ACAD Scroll bars off
&3, 30 Adjust Clip Planes ACAD
B] 30 Adjust Distance ACAD
(5 30 Align ACAD
0} 30 Array ACAD
€2 30 Constrained Orbit ACAD
(2 30 Continuous Orbit ACAD
b ory ACAD General
2 30 Free Orbit ACAD
0lu 30 Mirror ACAD
@& 30Move ACAD v
Cancel Apply @

This dialog box is cut into four parts, which are:

18.4 HOW TO CREATE A NEW PANEL

The Customization part, in which you will specify how you want to cus-
tomize the Workspace, Tab, Panel, Toolbar, etc. This part will allow you
to create new, delete existing, rename, etc.
The Command list part, which contains all AutoCAD commands

Depending on what you choose from the left, the right part will change
to Content and Properties

Panels are part of tabs; this step is the first step, which will be followed
by creating tabs and then creating workspaces. To create a new panel, locate
Ribbons at the upper left part of the CUI dialog box and expand it; beneath
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it you will find Panel. With or without expanding, right-click Panels as in the
following, and select the New Panel option:

-l ACAD
3] r{; Workspaces
(-3 Quick Access Toolbars
=-{Z3 Ribbon
-2 Tabs

-5y ]
o 8 Conl [NewPonel |
@-EF Toolbars LS

) Menus | Paste
g QuckP Fng
Fg Rollover
) Shorteut Replace...
- Keyboard ortcuts
® (f% Double Click Actions
o) r@ Mouse Buttons
[ LISP Files

@A | anzme

Type the name of the new panel and press [Enter] and you will see the
following:

e USuLGu - map 1o
{15] Panel Dialog Box Launcher
53 Row 1
¥ <SLIDEOUT>

.58 Cantevhial Tah Gtatee

Meanwhile, at the right you will see Panel Preview with a small rectangle,
as in the following;

»

l Panel Preview

o

Beneath it you will see the Properties part, which will look like the
following:

KeyTip
4 Advanced

Element ID RBNU_191_58683

\
Aliases ‘
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When you create a new panel, automatic things will be added; they are
the three following things as the below picture suggests:

T3 UTuUvLauUn - map Tuuis

SR35] My Panel|

{35] Panel Dialog Box Launcher
53 Row 1
¢ <SLIDEOUT>

0.8 Cantavhial Tah Qiatee

Panel Dialog Box Launcher
Row 1 (to add commands to this row or any other row, use the the Com-
mand List part and drag-and-drop the desired command)

= SLIDEOUT

To understand these three things, check the following illustration:

|o—o‘ Standard -
P LE [ | H - A ’Qf

Dimension

79 (@] [ 45w rua o Rowt

Dimensions 3 Row 2

SLIDEOUT
Panel Dialog Box Launcher

To create a panel decide on the following:

How many rows you will have
How many sub-panels you will have
What are the commands to be included and where (in rows or sub-
panels)
What command will be presented as the large icon at the left
Will it have a Panel Dialog Box Launcher, and what is it (normally it is
style or palette)
= Will it have Slideout or not, and which commands will reside there?

Answer all six questions and write them on paper before you start work-
ing with AutoCAD CUI.
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By default all buttons will be small; in order to make a button large, do

the following:

Drag it to the panel

From the Panel Preview, click the desired button

At the Properties part, check Button Style and select Large (either with
Text horizontal, vertical, or without text) as in the following:

4 Display A

Name

Appearance
SmallWithout Text v

Group Name Large with Text (Vertical)
4 Command Large with Text (Horizontal)
Command Name | SmallWithText

Description SmallWithout Text
Extended Help Filg LargeWithout Text
Command Display Namy CLOSEALL
Macro “C"C_closeall
Tags
4 Access
KeyTip
Tooltip Title Close All
4 Advanced
Element ID ID_WINDOW_CLOSEALL

To add a new row in a panel, do the following:

Select the desired panel
Right-click the name and select the New Row option

-
=8

Geolocation - Map Tools

s

New Panel

&
=257 l New Row I

£

m

% Rename

-G8 Contexty Delete
- Toobars
-] Menus Duplicate
Ef Quick Prope|
+g Rollover Toa
@-RfF Shortcut Mey Paste

@-{( Keyboard SH x

® 5 Double Cic ~ Find--

@ r@ Mouse Buttol Replace...
=

Copy

LISP Files

@D | paacy
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Sub-panels, as the name suggests, can cut the panel into smaller parts to
control. Each sub-panel will have rowl, row2, etc. To add a new sub-panel,
do the following steps:

s Select the desired row
= Right-click and select New Sub-Panel:

Customizations in All Files A
All Customization Files vz g i
{3 Geolocation - Map Tools ~
&-453 My Panel
{75] Panel Dialog Box Launcher
CRH] Fo
% New Panel

% <SL New Row

{&8 Contextual
- Toobars New Sub-Panel t

) Menus New Fold Panel
£ Quick Propertie New Drop-down
+g Rollover Tooltip

& Shorteut Menus Add Separator
3] Keyboard Short;
@ (1% Double Gick Al | eneme
@ |'6 Mouse Buttons Delete
) LISP Files 5
D | e Duplicate v
o —

To add a vertical separator between buttons, do the following steps:

s Select the desired row
= Right-click and select the Add Separator option

Customizations in All Files A
All Customization Files vz d PEI
{35] Panel Dialog Box Launcher A
SRR Fovpin
e New Panel
¥ <SL New Row
{E5 Contextual T q
5-0E Toobars New Sub-Panel
® Menus New Fold Panel

Eg] Quick Properties New Drop-down
@ Rollover Toottips
) Shortcut Menus G Separtoy &Y‘

@
@ ? Keyboard Shotd ~ p
&

%

) Double Click Act

3] |’6 Mouse Buttons Delete
ISP Fi

@ é%a t;a;es Duplicate

& Partial Customizz Copy

Noan —

ﬁ A1‘1y row that will be located below the slideout will be shown in the
———  slideout.
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18.5 HOW TO CREATE A NEW TAB

A Tab consists of panels. The user can use panels that already come with
AutoCAD or can create his/her own panels, or mix and match.

To create a new tab, start the CUI command, and at the upper left part
expand Ribbon, right-click Tabs, and select the New Tab option:
Drafting & Annotation Defauit (cument)

3D Modeling
%% 30 Basics

F= Quick Access Toolbars
{53 Ribbon

(2

-5 Cor

EE Tooba D
Menus. Delete

B Quick
& Rolove Find...
Shortcyf Replace...

Keyb
% Double Click Actions.

) Wewies P ttone

Type the name of the new tab.
You should fill the tab with panels; in order to do that use one of the

following approaches:

= Drag-and-drop. This method is not practical, as we have a huge list of

panels and tabs
= Go to the desired panel, right-click and select Copy, and then go to the

desired tab, right-click and select Paste

18.6 HOW TO CREATE A QUICK ACCESS TOOLBAR

The Quick Access toolbar is a toolbar that appears at the top left part of
the AutoCAD window to the right of the Application menu. The user can
specify which commands should be included in this toolbar. To add a new
Quick Access Toolbar, start the CUI command, at the upper left part locate
the Quick Access Toolbar, and right-click and select the New Quick Access
Toolbar option:

¥ Drafting & Annotation Defaull (curent)
£¥ 3D Modeling

£¥ 30 Basics

£ AutoCAD Classic

ET————
{9 RbI| | NewQuickAccessToolbar |
L

Mer] Rename
B Qui Delete
g Rl

Shol Paste
{5 Keni

Find...

é N:m Replace...
a
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Type the name of the new Quick Access Toolbar. By default six com-
mands will be included, which are: New, Open, Save, Undo, Redo, and Plot.
The user can drag-and-drop any new command from the Commands List.

18.7 HOW TO CREATE A NEW WORKSPACE

The Workspace is the set of tabs (hence panels) which will appear to-
gether along with the palettes, menus, toolbars, and Quick Access toolbars.
To create a new workspace, start CUI command, at the upper left part locate
Workspaces, right-click, and select the New Workspace option:

=i ACAD

W—
B
ls

Rename

Delete

Paste

Find...

Men
B Quel  Replace..

+ Rollover-room:
Shorteut Menus

L[ Keyboard Shortcuts
ft% Double lick Actions

{5 Movse Butons
I 115P Filea

Type the name of the new workspace. Click the newly created work-
space, and look to the upper right part; you will see the following:

‘Workspace Contents &

Customize Workspace
5% My Workspace
i Quick Access Toolbar
i.EF Toolbars
Menus
Falettes
{23 Ribbon Tabs

Click Custfornize Workspace fo add content.

As you can see, there are five different things to be included inside a
workspace, which are: Quick Access Toolbar, Toolbars, Menus, Palettes,
and Ribbon Tabs. In order to add/remove the contents of the workspace,
click the button at the top of the window, titled “Customize Workspace”;
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accordingly, the text will change to blue in this part, and at the upper left part
you will see everything with a checkbox to its left, similar to the following:

X

A
Customize | Transfer
Customizations in All Files N ontents 2
Al Customization Files =3 = I 7 Done
¥ Drafting & Annotation Defautt (current) A =-%¥ My Workspace
L¥ 3D Modeling {3 Quick Access Toolbar
¥ 3D Basics EE Toobars
¥ AutoCAD Classic Menu:
L% & ) Palten
-5 Quick Access Toobars 3 Ribbon Tabs

[ Quick Access Toolbar 1 Becomes Blue

=-{23 Ribbon
&-[J& Tabs
=3 Annotate Check toolbars and menus in the main tree to add to
[[J=3 Home - 20 Checkboxes your Workspace. Click Done when finished.
OsHome=30—— _

SZ |H:enm= -3D Basics Properties 2
=3 In
s - [oFH
o= o | [Eam
< >  General
1 Name My Workspace

So if you want to add anything to your workspace, simply click the check-
box on to copy it to your workspace. When you are through with your adding,
click the “Done” button to finish the process of customizing your workspace.

PRACTICE 18-2 CUSTOMIZING AN INTERFACE

1. Start AutoCAD 2019

2. Start a new file

3. Start the CUI command

4. Create a new workspace and call it My Workspace

5. Go to the Ribbon and expand it, locate Tabs

6. Create a new tab and call it My Tab then collapse the list
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7. Locate Panels, then create a new panel and call it My Panel. Do the nec-
essary steps to create the following:

-5 My Panel
i[5] Pane! Dialog Box Launcher
EHET Aow 1
-y Line
i Hatch
-

B Sub-Panel 1
=
¢ Arc. Center. Start. End
<> Rectangle
¥ Fillet
<7 Chamfer
¢ <SLIDEQUT>
E-5] Row 2
-7 Layer List Combo Bax

8. The Panel Dialog Box Launcher = Tool Palette command
9. Copy My Panel to My Tab
10. Add the following premade panels to My Tab:
a. Annotate — Dimensions
b. View — Viewports
c. Home — Properties

11. Select My Workspace, then at the right click Customize Workspace but-
ton

12. At the left click My Tab to be the only tab included in this workspace (you
can include other premade tabs if you like)

13. Collapse Tabs

14. Click Quick Access Toolbars and click Quick Access Toolbar 1

15. Click OK to end CUI command

16. Go to the top of the screen and select My Workspace to make it current
17. Test the panel you created

18. Restore the Drafting and Annotation workspace

19. Close the file without saving
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18.8 HOW TO CREATE YOUR OWN COMMAND

In this part we will learn how to create a new command by creating a

macro using AutoCAD commands with certain values, then assigning this
macro to a button and put it in a panel, hence in a tab.

We will use certain characters in the macro:

ACAC: which is equal to pressing [Esc] twice. Previously AutoCAD used
[Ctrl] + C to cancel commands, then later on (AutoCAD R12) changed
it to pressing [Esc] instead. We have to start each macro with ACAC in
order to make sure that the macro will cancel all running commands
before it starts

Use “;” to simulate [Enter]

Use “\” to wait for the user input

The macro can’t deal with commands that will initiate palettes or dialog
boxes like LAYER or INSERT. Hence, we will use a command prompt
version of these types by adding a hyphen before the command like
-LAYER, and -INSERT

Before you start writing a macro, test the command prompts using the

AutoCAD prompts, which appear at the command window. Let’s do the

following:

= Type “circle” at the command window, then press[Enter]

= In the prompts, what is the default option? The answer is “Center”

= The user must input the center (we will use \)

= The next prompt will be to input either the radius or diameter; with

radius as the default, we will input value = 2

The macro will look like the following:
ACACcircle;\2;

To add a new command, do the following steps:

Start the CUT command
Using the lower left part (namely the Command List) click the Create a
new command button:

Command List: 2

All Commands Only v 78 5%

Command Source Create a new command
& 3Point ACAD "l
B A A e ~
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A new command called command1 will be added

A Properties window will open at the right part

Type the new name of the command (in our case we will call it CircleR2)
Type the macro as you produced it on the paper

You will see the following:

Properties

71 Reset Defaults

4 Command
Name Circle R2
Description
Extended Help File
Command Display Nam«
“C"Ccircle:\2:

»

Tags
4 Advanced

Element ID MMU_191_CD996
4 Images

Small image

Large image

= At he top right you will see part called Button Image. The user can select
an existing image and use it as is, or select it and make some modifications.
If so, click the Edit button, and you will see the following dialog box:

Button Editor X

et Preview Save...

|| @l Import...
|||||| H Cle:
[ R -
] fass i Undo
- i |
HH T MGrid
H HH
(==
Help

= All of the above are very familiar image-changing functions like adding a
line or circle, or erasing. Use the Color part to set the current color to be
used, and the Grid shows rows and columns to make it easier for you to
draw
When done, click Save, and give the new image a name

= Accordingly the new image will be used as representation of the new
macro you just created

= Copy it to an existing panel to be used
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PRACTICE 18-3 CREATING NEW COMMANDS

1. Start AutoCAD 2019

2. Start a new file using My Company.dwt
3.
4

Start the CUI command

. Create a new command with the following specifications:

a. Name = Circle R2
b. Description = This command will draw a circle with R = 2 units
c. Macro = "C~Ccircle;\2;

d. The image should show a circle with number 2 inside it

. Copy the command to My Panel, under Sub-Panel 1, under Row 1, beside

the Rectangular Array button

. Make another command with the following specifications:

a. Name = CLLO
b. Description = This command will make 0 the current layer
c. Macro = "C"C-layer;m;0;;

d. The image should show a couple of layers and then 0 (zero)

. Copy the command to My Panel, under Sub-Panel 1, under Row 2, beside

the Chamfer button

. Click OK to end the CUI command

9. Make My Workspace the current workspace and test the two new com-

10.

mands

Close the file without saving
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NOTES
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CHAPTER REVIEW

1. Creating a template file involves:
a. Creating text styles
b. Setting up units and limits
c. Creating layers
d. All of the above
2. is the command to customize the interface

3. You can't save your template file except in the Template folder designated

by AutoCAD
a. True
b. Flase
4. While customizing the AutoCAD interface:
a. You can create new a workspace
b. You can create new a panel
c. You can create new commands using macros
d. All of the above
5. Macros can’t deal with commands that will show dialog boxes:
a. True
b. Flase
6. Which of the following simulate [Enter] in a macro:
a. Backslash (\)
b. Semicolon (;)
c. "C
d.~"C"C
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CHAPTER REVIEW ANSWERS

1.d
3.b
S.a



CHAPTER I 9

PARAMETRIC CONSTRAINTS

In This Chapter

® What are Parametric Constraints?
e Parametric constraints - Geometric

e Parametric constraints — Dimensional

19.1 WHAT ARE PARAMETRIC CONSTRAINTS?

Software like Inventor has had the concept of parametric constraints for
a long time, since it is design software and not drafting software. Now Auto-
CAD includes this concept; hence we can consider AutoCAD as a designing
tool as well as a drafting tool.

The parametric constraints are: Geometric and Dimensional. The first
type will set a relationship between different objects like parallel, horizontal,
concentric, etc. Dimensional constraint will impose a certain dimension to a
line, or a radius to an arc, or a circle, and can also set a relationship between
two or more objects by writing a formula.

With this in hand, the designer will have the ability to express his/her
own design intent without the fear that somebody will alter the design in an
accidental or intentional way, as the design will hold by itself all the neces-
sary measures to keep objects as they are.

This is a huge step forward for AutoCAD, which makes it competitive
with other software in this specific category.



574 * AutoCAD® 2018 BEGINNING AND INTERMEDIATE

In the coming pages we will discuss the two types of the constraints and
how can we apply them to objects. They are:

m  Geometric constraints
= Dimensional constraints

19.2 USING GEOMETRIC CONSTRAINTS

Geometric constraints set rules for the objects. You can decide to make
a line always horizontal, but perpendicular for another line. In addition, you
can set two circles to always share the same center point, and so on. In order
to reach to these type of constraints, select the Parametric tab and locate
the Geometric panel:

I_» © @ | [ Show/Hide
2 X 7 4 | [ ShowaAll
Auto 1
Constrain O~ ™ [}1 = | [@ Hide Al

Geometric |y

The panel shows twelve different types of constraints and other buttons
like the Auto Constraint button and the Show and Hide buttons. We will
discuss each one of them in the coming pages.

19.2.1 Using Coincident Constraints
Locate the Geometric panel, then select the Coincident button:

:F@ ¥ © @ | [4 Showhide E

— 4l LA oAl
Auto

Constrain (]

Coincident

Constrains two points to coincide, or a point to lie anywhere on
an object or the extension of an object

: GEOMCONSTRAINT

Press F1 for more help

According to the AutoCAD definition this constraint will constrain two
points to coincide, or a point to lie anywhere on an object or the extension
of an object.
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You will see the following prompts:

Select first point or [Object/Autoconstrain] <Object>:
Select second point or [Object] <Object>:

This command will require by its basic method to select two points on
two existing objects. The first object will stay in its place yet the second will
move to connect with the first object. A small blue square will appear at the
point connecting the two objects:

/

A

First object

Another variation of this command is to select an object rather than to
select a point on an object. At the first prompt, right-click and select the Ob-
ject option; you will see a prompt asking you to select the desired object, and
once you will select it, the following prompt will be shown:

Select point or [Multiple]:

If you select a point on another object, the first object will stay in its
place, and the other will link with the extension of the first object just like

the following:

el

First object

If you use the Multiple option, you will see the following prompts:

Select Point:
Select Point:
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You will be able to select multiple points to link them with the first ob-
ject using the previous rule. The following example shows three objects co-
incident with the first object, connected using their endpoints (the user can
select any other desired point):

19.2.2 Using Collinear Constraints

Locate the Geometric panel, then select the Collinear button:

I_|¥|© & | [ Show/Hide
/ al
Auto &

Collinear
Constrain (j\ h

Constrains two lines to lie on the same infinite line

: GEOMCONSTRAINT

Press F1 for more help

According to the AutoCAD definition, this constraint will constrain two
lines to lie on the same infinite line.
You will see the following prompts:

Select first object or [Multiple]:
Select second object:

The simplest method is to select the first line (which will stay intact),
then select the second line, which will move to be collinear. Check the fol-

lowing illustration:

/

First object
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If you select the Multiple option, this will allow you to set several lines
to be collinear.

19.2.3 Using Concentric Constraints

Locate the Geometric panel, then select the Concentric button:

| ¥ @ [ Show/Hide a

V7 Al LA cu
Auto 7 X

Constrain O~ ™ [} ; ] y .
Constrains selected circles, arcs, or ellipses to maintain the same
Geg center point

Concentric

[a GEOMCONSTRAINT

Press F1 for more help

According to the AutoCAD definition, this constraint will constrain se-
lected circles, arcs, or ellipses to have the same center point.
You will see the following prompts:

Select first object:
Select second object:

Check the following illustration:

First object )

19.2.4 Using Fix Constraints

Locate the Geometric panel, then select the Fix button:

Eﬂ Iy ©|@| [ ShowsHide
> 4 X = ag (4 Show ﬁ

Auto .
Constrain O~ “» [{1 3 Fix
Constrains a point or a curve to a fixed location and orientation
relative to the World Coordinate System

Geometi

[z GEOMCONSTRAINT

Press F1 for more help
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According to the AutoCAD definition, this constraint will constrain a
point or a curve to a fixed location and orientation relative to the World Co-
ordinate System. You will see the following prompt:

Select point or [Object] <Object>:

Either you will select a point on an object, or select then object option,
to be allowed to select the desired object; check the following illustration,
which will show the two cases:

@

19.2.5 Using Parallel Constraints

Locate the Geometric panel, then select the Parallel button:

© & [‘(1 Show/Hide
7 4 | [@ ShowAll

Ay

Auto
Constrain
Parallel

Constrains two lines to maintain the same angle

[z GEOMCONSTRAINT

Press F1 for more help

According to the AutoCAD definition, this constraint will constrain two
lines to be parallel. You will see the following prompts:

Select first object:
Select second object:

The first object will keep its current angle, but the second object will
rotate to have the same angle of the first. Check the following illustration:

First object &
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19.2.6 Using Perpendicular Constraints

Locate the Geometric panel, then select the Perpendicular button:

o LY © & | [4showtie
& = < Show All
i 7 * A | [4 show
Constrain () S = LA 1uaan
Perpendicular

Constrains two lines, or polyline segments to maintain a 90-
degree angle to each another

[a GEOMCONSTRAINT

Press F1 for more help

According to the AutoCAD definition, this constraint will constrain two

lines or polyline segments to maintain a 90-degree angle to each other. You
will see the following prompts:

Select first object:
Select second object:

The first object will keep its current angle; the second object will rotate
to make it 900 relative to the first object. Check the following illustration:

First object

19.2.7 Using Horizontal Constraints
Locate the Geometric panel, and then select the Horizontal button:
I_ ¥ © @ | [ Show/Hide

fi 2 %@3\ [ Show All i

Constrain O~ [
Ge

Horizontal

Constrains a line or pairs of points to lie parallel to the X-axis of
the current UCS

[ GEOMCONSTRAINT

Press F1 for more help

According to the AutoCAD definition, this constraint will constrain a

line or pair of points to lie parallel to the X-axis of the current UCS. You will
see the following prompts:

Select an object or [2Points] <2Points>:
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If you select a line, it will become horizontal and the command will end.

The endpoint nearest to the selection point will remain, but the other end
will move.

Check the following illustration:

The end point nearest
to selection

o -

/

If you select the 2 Points option, you will see the following prompts:

Select first point:
Select second point:

This option will make sure that the two points selected will form an
imaginary horizontal line, as in the following example:

First point

N\

=59 o

Note that although a polyline is considered a single object, if you use this
constraint on it, AutoCAD will treat each object alone.

19.2.8 Using Vertical Constraints

Locate the Geometric panel, then select the Vertical button:

EE} i | |© @& Ej showHide
#|¥ = 3 Show All
Auto X, ll| 3 show
Constrain || % | [1]

Vertical

Geom|
Constrains lines or pairs of points to lie parallel to the Y-axis of the
current UCS

[z GEOMCONSTRAINT

Press F1 for more help

This command is identical to the above command, allowing objects or
points to be vertical.
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19.2.9 Using Tangent Constraints

Locate the Geometric panel, then select the Tangent button:

¥ © @& [ ShowHide
2 X 7 4 | [ showAl
Auto N
Constrain [Or| ™ [1 = | [ Hide Al

Tangent
Constrains two curves to maintain a point of tangency to each
other or their extensions

: GEOMCONSTRAINT

Press F1 for more help

According to the AutoCAD definition, this constraint will constrain two
curves to maintain a point of tangency to each other or their extension. You
will see the following prompts:

Select first object:
Select second object:

The first object will stay in its current place, but the second object will
move using the nearest tangent point close to its current position. Check the
following illustration:

2 O

First object

19.2.10 Using Smooth Constraints

Locate the Geometric panel, then select the Smooth button:

Iy © @ | [4 ShowsHide

7 X 7 4 | [ showal
Auto B
Constrain O~ [ |[) = | [@ Hide All

Smooth
Constrains a spline to be contiguous and maintain G2 continuity
with another spline, line, arc, or polyline

[a GEOMCONSTRAINT

Press F1 for more help
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According to the AutoCAD definition, this constraint will constrain a
spline to be contiguous and maintain G2 continuity with another spline, line,
arc, or polyline. You will see the following prompts:

Select first spline curve:
Select second curve:

The first object should be a spline, but the second object can be anything
like: Spline, Line, Arc, or Polyline. The following illustration will demon-
strate the continuity concept:

The user should be careful; although we are selecting objects, the point
which will highlight during the selecting is very important to the end result.

19.2.11 Using Symmetric Constraints

Locate the Geometric panel, then select the Symmetric button:

|_» © @ [ ShowHide
v X 5 4 | [@ ShowAll
Auto .
Constrain O : [ Hide All

Symmetric

Constrains two curves or points on objects to maintain symmetry
about a selected line

[a GEOMCONSTRAINT

Press F1 for more help

According to the AutoCAD definition, this constraint will constrain two

curves or points on objects to maintain symmetry about a selected line. You
will see the following prompts:

Select first object or [2Points] <2Points>:
Select second object:
Select symmetry line:

This is similar to the Horizontal command, because it uses the same
prompts. You will select either two objects or two points. The first object
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will maintain its current angle, yet the second object will be rotating to make
a mirror image of the first object around the symmetry line selected. Check
the following illustration:

i
18]
iyl

19.2.12 Using Equal Constraints

First object

e

Locate the Geometric panel, then select the Equal button:

LY 08| b showmue
7 X = 4 | [ showAl

Auto

Constrain O X [[1[=]| [ HideAl

Equal

Constrains two lines or polyline segments to maintain equal
lengths, or arcs and circles to maintain equal radius values

; GEOMCONSTRAINT

Press F1 for more help

According to the AutoCAD definition, this constraint will constrain two
lines or polyline segments to maintain equal lengths, arcs, or circles to main-
tain equal radius values. You will see the following prompts:

Select first object or [Multiple]:
Select second object:

The first object will maintain its length (radius for arcs and circles), the
second object will change its length to match the first object. If you select
the Multiple option, you can match the length of the first objects with multi-
ple lines rather than with a single line. Check the following illustration:

N

First object
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19.3 GEOMETRIC CONSTRAINTS SETTINGS

To control the display of the Geometric Constraints, the user should use
the Settings dialog box. To issue this command locate Geometric panel,
then click the arrow at the lower right corner of the panel:

I_» © @& [ ShowHide
fi 7 X 7 4 | [ showal

Constrain O~ ™ [[1 = [ Hide Al

Geometric

Constraint Settings, Geometric

Opens the Constraint Settings dialog to the Geometric tab

[am CONSTRAINTSETTINGS

| Press F1 for more help

You will see the following dialog box:

A Constraint Settings X
Geometric  Dimensional AutoConstrain
[iinfer geometric constraints:
Constraint bar display settings
¢ [ Pempendicular 2 [(AParalel Select N
5 [ Horizontal 1 Vertical Clear Al
O [ Tangent =t [Smooth (G2)
%" MColinear © M Concentic
(11 [ Symmetric = MEqual
i_ [MCoincident 8 A
[ Only display constraint bars for objects in the curent plane
Constraint bar transparency
[E 1

Show constraint bars after applying constraints to selected objects

Show constraint bars when objects are selected

e

You will see that by default, all of the constraint will be displayed, and

the user can select to hide any of the twelve constraints in the drawing. Also,
control the following:

Whether to display only constraint bar for objects in the current plane
Constraint bar transparency value

Whether or not to show constraint bar after applying constraint to
selected objects

= Whether or not to show constraints bars when objects are selected

19.4 WHAT IS INFER CONSTRAINT?

In the previous dialog box, one checkbox was overlooked: the Infer geo-
metric constraint checkbox at the top left of the dialog box. So, what is Infer
Constraint? It will flip the process of constraining in AutoCAD, as it will set
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the constraints while drafting rather than after drafting. Also, commands like
Fillet and Chamfer will be affected.

To activate this command, go to the Status bar and click the following
button:

Infer Constraints -

CONSTRAINTINFER T

'L- i

After you switch this checkbox on, AutoCAD will apply constraints to all
objects as they are added to the drawing, using proper constraints depending
on the object and the attached objects to it. Don’t assume that this method
is a replacement for the original method discussed at the beginning of this
chapter, because you will be mistaken. This method will help you complete
your work in fewer steps, that’s alll Let’s discuss the following example:

Switch on the Infer Constraint checkbox
Start Line command, and draw a vertical line. You will notice that Auto-
CAD applies a Vertical constraint

= Continue by drawing a horizontal line. You will notice that AutoCAD
applies a Perpendicular constraint to the new horizontal line

= Continue drawing another vertical line and close the rectangle, and you
will notice that AutoCAD applies Perpendicular constraint, along with
Coincident, on all corner points

s Start the Fillet command and set the Radius to a suitable value, then
fillet one of the corners. You will notice that AutoCAD applies Tangent
constraint between the two lines and the added arc, along with Coinci-
dent constraint at the two ends of the arc

= You will see the following:

5
S o

oll

If you right-click the button at the Status bar and select Settings, you
will see the same dialog box we saw in the previous section, which will con-
trol which constraint is displayed on the screen and which is not.
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19.5 WHAT IS AUTO CONSTRAIN?

The Auto Constrain command will apply multiple geometric constraints
to the selected objects based on the current relationship between these ob-
jects, and the selected constraint to be applied in the Settings dialog box of
Auto Constraint.

To issue this command, locate the Geometric panel, then select the
Auto Constrain button:

_» © [} Show/Hide
" |7 X = 4l | [ showal
Auto 1
Constrain| O~ ™ [[1 = [\ Hide Al

AutoConstrain

[a AUTOCONSTRAIN

Press F1 for more help

You will see the following prompt:

Select objects or

[Settings]:

Applies multiple geometric constraints to the selected objects

As a first step, select the Settings option, and you will see the following

dialog box:

A Constraint Settings

Geometric Dimensional AutoConstrain

Prioity ~ Constraint Type Apply
“Collinear
/Parallel
\( Pempendicular
O\Tangent
(O)oncentric
57 Horizontal
4| Vertical
= Equal

AN NSNS NN

[ Tangent objects must share an intersection point
[J Pemendicular objects must share an intersection point
Tolerances

Distance: Angle:
[0.050 | [ |
Cancel

Move Up

Move Down

Select Al
Clear All

Reset

Using this dialog box you can do all or any of the following:

= Move the constraints up and down to set the priority for each constraint
= Turn off any unwanted constraint by clicking the green (v')
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Use Select All, Clear All, and Reset buttons
Choose whether Tangent objects share an intersection point or not
Choose whether Perpendicular objects share an intersection point or not

As you can see, three of the normal twelve constraints will not be used,
they are: Symmetrical, Fix, and Smooth.
Let’s assume the following example. You have the following shape:

O

O

= Before you apply any constraint, select whole objects using grips and try
to move one of the grips; take note of this movement

®  Start the Auto Constrain command

= Select all objects, then press [Enter], the following message will appear:

16 constraint(s) applied to 8 object(s)
= The picture will change to:

A

g =&

() te

©

&~

SO

@ s

s

= Select the objects using grips, and try to move one of the grips. You will
feel that all the objects are moving together as a coherent set of objects
that understands each other and keeps the relationships right at all times
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As a final note for Auto Constraint, you should note that the first prompt
of Coincident constraint contains Autoconstrain:

Select first point or [Object/Autoconstrain] <Object>:

Which means if you select this option, and then select objects, all of
them will hold a coincident constraint.

19.6 CONSTRAINT BAR & SHOWING AND HIDING

19.6.1 Constraint Bar

The Constraint Bar is the small bar that appears beside the object after
you apply a geometric constraint on it. Hovering over the small bar will
make it highlighted along with the objects affected. Check the following

illustration:

On the other hand, if you hover over an object with geometric con-
straint applied to it, Constraint Bars will highlight as well. Occasionally one
object may hold more than one constraint, hence the bar will show more
buttons.

Right-clicking the buttons in the Constraint Bar will show the following
menu:

Al=ls

Delete

Hide
Hide All Constraints

Constraint Bar Settings

S
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The following is a listing of the commands:

= The Delete command will delete the selected geometric constraint,; you
can also use the normal [Del] from the keyboard

®  Hide the current Constraint Bar (even if it contains more than one
button)
Hide All Constraint in the current drawing
Show Constraint Bar Settings, which was discussed previously

The User can move Constraint Bars from its default position to any oth-
er desired position; to hold the bar to any place, click and drag to the new
position.

19.6.2 Showing and Hiding

The user can control the visibility of the Constraint Bar. The user can
control whether to show it or not for all of the objects or for some objects.

To issue this set of commands, locate the Geometric panel to issue one
of the following commands:

I_ ¥ © @ [¥ Show/Hide
v X 7 4 | [ ShowAll
Auto N

Constrain O\ N = [\/1 Hide All
Geometric \

The commands are:

= Show/Hide: You can select some of the objects to show the constraints
and some to hide

= Show All: Will show all constraints for all objects

= Hide All: Will hide all constraints for all objects
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19.7 RELAXING AND OVER-CONSTRAINING OBJECTS

19.7.1 Relaxing Constraints

Relaxing an object means removing some of the constraints applied to
it in order to fulfill a command, which wants to change the object’s status.
Assume you have a line with Parallel constraint to a vertical line, and you
try to rotate it, how will AutoCAD respond to such an action? The following
message should appear:

Constraint X

One or more objects has constraints that prevent
geometry to be rotated. What do you want to do?

— Relax the constraints
Some constraints may be removed or change value.

— Maintain the constraints
Maintaining constraints sometimes results in unanticipated
behavior.

Cancel

As you can see, AutoCAD will give you the choice either to relax the
constraints or to maintain them. Selecting relaxing the constraint will mean
removing only the associated constraint, which will allow the commands to

be fulfilled.

19.7.2 Over-Constraining an Object

Let’s assume you applied a Horizontal constraint to a line, and then you
apply Perpendicular constraint to an attached line. Applying Vertical to the
second line will mean this object is over-constrained and AutoCAD will not
allow this to happen. It will show you the following message:

Geometric Constraints X

The constraint cannot be applied. It conflicts with
existing constraints or would over-constrain the
geometry.

Press OK to reselect different objects or cancel the command.

O Do not show this message again Cancel

The message means AutoCAD will not allow the action, hence the user
will click OK or Cancel to abort the process.
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PRACTICE 19-1  APPLYING GEOMETRIC CONSTRAINT

o]

1. Start AutoCAD 2019

2. Open Practice 19-1.dwg file

3. Make sure that Infer Constraint is off at the Status bar
4.
S
6
7

Start Coincident, select Autoconstrain, and select the whole shape

. Start Concentric and select the arc, then the circle
. Start Vertical and select the right vertical line

. Start Perpendicular, select the right vertical line and the upper horizontal

line

. Repeat the same with the lower horizontal line

9. Start Parallel and select the right vertical line and the left vertical line

11.
12.

13.

14.

1S5.

16.
17.

18.

19.

. Start Horizontal and select the lower horizontal line; what is the message

that AutoCAD produced?
Click on Infer Constraint at the Status bar

Using Fillet command, set Radius = 2 and fillet the upper right corner of
the shape

Draw a circle with Radius = 1, using the center of the arc you just added
using Fillet command

Select the whole shape using grips, click the midpoint of the right verti-
cal line and move it, and see how the whole shape is responding to the
movement

Switch off the Infer Constraint button
Pan to the shape at the right

Start the Autoconstrain command, select Settings, and click Select All
button to select all constraints

Click OK and select the whole shape. How many constraints were added?
(18) on how many objects? (8)

Check Equal constraints for both circles and arcs, delete
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20. Select to Hide all constraints, then select to show them only for some
objects

21. Save and close the file

19.8 USING DIMENSIONAL CONSTRAINTS

Geometric constraints are not enough; we need to set the Dimensional
constraint to apply the constraint concept to its full. Dimensional constraints
will specify a length for a line, an angle between two lines, a radius, or a
diameter for an arc or a circle. It even will link the different dimensional
constraints using formulas.

To reach all Dimensional constraint commands, select the Parametric
tab, then locate the Dimensional panel:

./\ (G & [ Show/Hide

m Y
a Show All
Linear Aligned /X m l’_.:
: [7% Hide All
Dimensional ~ ¥

The following is a discussion of all types of Dimensional constraints:

19.8.1 Using Linear, Horizontal, and Vertical Constraints

These are three different constraints that will deal with distances be-
tween points; if you click the button, you will see the following options:

EIH é\y &) &) [l ShowsHide

Linear | Aligned ]| [l Show an

|5l Hide Al
i Ensional
IEI Linear
lg |Horizontal
@y | vertical

According to the AutoCAD definition, Linear will constrain either the
horizontal or the vertical between two points (even of the two points form
an angle other than 0, 90, 180, or 270). Horizontal command will constrain
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the X-axis distance between two points, and Vertical will constrain the Y-axis
distance between two points. You will see the following prompt:

Specify first constraint point or [Object] <Object>:
Specify second constraint point:

Specify dimension line location:

Dimension text = 6.6615

Prompts for the three commands are the same. If you select the first
point (a red cross with a circle will appear), then select the second point.
The user will be asked to specify the dimension line location (just like we
did in dimensioning), then whether to accept the real measured distance by
pressing [ Enter] or to input your own value. Of course the length will change
according to the new value. If, at the first prompt, you selected the Object
option, you will see the following prompts:

Select object:
Specify dimension line location:
Dimension text = 9.7586

The following illustration will show the shape of the dimensional con-
straint:

‘ d1=10.0000 &

19.8.2 Using Aligned Constraints

To issue this command locate the Dimensional panel, then select the

Aligned button:

A (G B | [ Show/Hide
.‘ A 121 [ ShowAl
o N [ Hide Al
£ Aligned

Constrains the distance between two points on an object or
between two points on different objects

[a DIMCONSTRAINT

Press F1 for more help
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According to the AutoCAD definition, this constraint will constrain the
distance between two points whether on the same objects or on different
objects. You will see the following prompts:

Specify first constraint point or [Object/Point &
line/2Lines] <Object>:

If you specify the first constraint point, user will be asked to specify the
second point; if you use the Object option, the user will be asked to select
an object. If you choose the Point & Line option, you will see the following
prompts:

Specify constraint point or [Line] <Line>:
Select line:

Specify dimension line location:

Dimension text = 2.2466

The user will select a point, then a line (while selecting a line, make sure
you are selecting the right point). If you select the 2 Lines option, you will
see the following prompts:

Select first line:

Select second line to make parallel:
Specify dimension line location:
Dimension text = 2.9135

Select two line objects. The second line will be made parallel to the first
line. Aligned constraint controls the distance between the two lines.
The following illustration will show Aligned constraint:

d1=10.0000 &
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19.8.3 Using Radial and Diameter Constraints

To issue this command locate the Dimensional panel, then select the
Radial or Diameter button:

(5|8 | [T Show/Hide IR I showsHide
ol & BB el 7l 5, B b

Linear ~ Aligned R Linear  Aligned Diameter
Direes Constrains the radius of a circle or arc Do Constrains the diameter of a circle or arc
[ DIMCONSTRAINT [ DIMCONSTRAINT
Press F1 for more help Press F1 for more help

According to AutoCAD definition, these two constraints will constrain
the radius or the diameter of a circle or arc. You will see the following

prompts:

Select arc or circle:
Dimension text = 3.4359
Specify dimension line location:

The following illustration will show the radial and diameter constraints:

rod1=2.0000 &

19.8.4 Using Angular Constraints

To issue this command locate the Dimensional panel, then select the
Angular button:

(2 B | [ Show/Hide
m f [31 | 7% ShowAll i

Linear  Aligned L2

=

Angular
Constrains the angle between line or polyline segments, the angle
swept out by an arc or a polyline arc segment, or the angle
between three points on objects

Dimen:

[z DIMCONSTRAINT

Press F1 for more help
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According to the AutoCAD definition, this Angular will constraint the
angle between two lines or polyline objects, in an arc, or using three points.
You will see the following prompts:

Select first line or arc or [3Point] <3Point>:
Select second line:

Specify dimension line location:

Dimension text = 45

The user will select two lines (or polyline segments) or an arc. If you
select the 3 Points option, you will see the following prompts:

Specify angle vertex:
Specify first angle constraint point:
Specify second angle constraint point:

The user will select the vertex point first, and then the two other points
to form an angle. The following illustration will show the angular constraint:

AN

ongl=45 &

{

19.8.5 Using the Convert Command

To issue this command locate the Dimensional panel, then select the
Convert button:

l’—~‘ G & [T Show/Hide
/1 [—‘ Show All

Llnear Ahgned

Dimension{ Convert

Convert dimensions to dimensional constraints

[z DIMCONSTRAINT

Press F1 for more help
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This command will convert normal dimensions to dimensional con-
straints. You will see the following prompts:

Select associative dimensions to convert:
Select associative dimensions to convert:

Simply select the desired dimensions to be converted to constraint. The
following illustration will show the process:

©3.0000 R2.0000

radl=2.0000

d1=3.00008

19.9 CONTROLLING DIMENSIONAL CONSTRAINT

In this section we will discuss how to control Dimensional constraint, by:

Using the Constraint Settings dialog box
Deleting Dimensional constraint
= Showing and hiding Dimensional constraint

19.9.1 Constraint Settings Dialog Box

In this dialog box you will control the appearance of the dimensional
constraint on the screen. To issue this command select the Parametric tab,
locate the Dimensional panel, then select the Constraint Settings, Di-
mensional button:

L

:_- m /\. G 8 | [ Show/Hide

Y A 21 | % ShowAll

Linear Aligned
- [ Hide Al

Dimensional ~ M

Constraint Settings, Dimensional

Opens the Constraint Settings dialog to the Dimension tab.

; CONSTRAINTSETTINGS

Press F1 for more help
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The following dialog box will come up:

A Constraint Settings X |
Geometic  Dimensional | AutoConstrain

Dimensional constraint format

Dimension name fomat:

d1=d2+d3

[ Show lock icon for annotational constraints

[4] Show hidden dynamic constraints for selected objects

o] (o | [

This dialog box will control what will appear at the dimensional con-
straint; there are three choices:

Name
Value
Name and Expression

The user can select whether to show or to hide the lock symbol that ap-
pears near the measured value. Finally the user can select whether to show
the dimensional constraint for any hidden dimensional constraint when you
select this object. Check the following example:

d1=10.0000 &

In the previous picture, the Dimensional constraint was hidden, but
when we selected the object, the Dimensional constraint appeared.
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19.9.2 Deleting Constraints

The user can use the normal [Del] key on the keyboard to get rid of any
Dimensional or Geometric constraints. Another way would be to locate the
Manage panel and then select the Delete Constraints button:

= S

Delete | Parameters
Constraints| Manager
Y

Delete Constraints

Removes all constraints from the selected objects

[a DELCONSTRAINT

Press F1 for more help

The following prompt will appear:

All constraints will be removed from selected objects..
Select objects:

Keep selecting the undesired constraint, then press [Enter] to end the
command.

19.9.3 Showing and Hiding Dimensional Constraint

These commands are similar to what we learned in the Geometric con-
straint section. To issue this command locate the Dimensional panel, then
select one of the following three buttons:

|‘T'| ‘/{‘\/ (G & | [T Show/Hide

how All
Linear  Aligned ) [l | I Show
- [7% Hide All

Dimensional v

The three buttons are:

#  The Show/Hide button will show a hidden constraint, or hide a visible
constraint by selecting. You will see the following prompts:

Select objects:
Select objects:
Enter an option [Show/Hide]<Show>:

®  The Show All button will show all dimensional constraints
s The Hide All button will hide all dimensional constraints
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19.10 USING THE PARAMETERS MANAGER

The Parameters Manager is the place to create equations involving di-
mensional constraint, hence linking dimensional constraint together. When
using this method, any change in one of the dimensional constraints will
affect the others as well. In order for us to create the right equations, Auto-
CAD allows us to create user-defined parameters. To issue this command,
locate the Manage panel, then select the Parameters Manager button:

dx | Jo

Delete  [Parameters
Constraints| Manager

Parameters Manager

Opens or closes the Parameters Manager

[z PARAMETERS

Press F1 for more help

= You will see the following palette:

o< & P
| ? P Search for parameter Q@
B 5 =
“ Filters <[ Name Expression  Value
=-fe All & Dimensional Constraint Parameters
. All Used in Expressions || {41 6 6.0000
ald2 85 85000
_ A dial 375 3.7500
g Bradi 3 3.0000
2
&
=
2
2
[
E
8 | [Jinvert filter «
&
All: 4 of 4 parameters displayed
fx

The Parameters Manager palette will be displayed showing all the exist-
ing Dimensional Constraint Parameters. As you can see AutoCAD is using
the default names, but the user has the ability to rename these parameters.
Simply click the name once and you will be able to input your own names:

x
% o r—rer:
lo| ¥ I Search for parameter Q@
E (¥ Fitters </ [ Name ~ Expression  Value
=-fx Al £ Dimensional Constraint Parameters
T AllUsedin Bxpressions || E{length 6 60000
&l Width 85 85000
_ & dial 375 3.7500
& Bradl 3 3.0000
o
&
=
[
2
o
E
E [ Invert filter «
&
o | Al of 4 parametes isplayed
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And user can create an equation including one or more of the parame-
ters in the following example:

x
| ¥ i Search for parameter Q
B[S Fitters & Name * Expression Value
=-f« Al ) Dimensional Constraint Parameters
¥ All Used in Bxpressions || Elength  Width-25 6.0000
&l Width 85 85000

_ &) diat 375 3.7500
e radl 3 3.0000
i
s
=
7
2
o
El =
8 | |[invert fiter «
&
o | A4 ot 4 parameters displayed

The previous means that whenever you change Width, Length will
change as well. The user can create his/her own parameters by creating Us-
er-Defined parameters, using the following button:

;%f, Searct

A

N:
=

Creates a new user parameter
]

Input the name of the user-defined parameters, an expression (if valid);
otherwise, input the current value. Later on you can include an expression
involving dimensional constraint parameters. Look at the example below:

x
| ¥ T Search for parameter @
¥, Filters «|| Name ~ Expression Value
e-fx All = Dimensional Constraint Parameters
% All Used in Expressions || || ength P width_i 20000
o] Width width_i 4.0000
_ &vd2 width_i/2 20000
= Bradl rad2/2 1.0000
g Brad2 width_i/2 2.0000
= =) User Parameters
4 Gy width_i 4 4.0000
o
Q
=
© | |[Jinvert filter «
&
All: 6 of 6 parameters displayed
fx

The previous example shows that both Length and Width are now linked
with the user parameter called width_i.
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AutoCAD provides filters to categorize your parameters in categories of
your making. To create a new filter click the following button:

% %

ral il ]
}ﬁ Creates a new parameter group (Alt+G) L

Once you click this button, a new filter will be added; simply type the
name of the filter, then press [Enter]. To fill it with parameters, drag param-
eters from the right, and drop them at the name of the filter. You will receive
the following:

You will see the following:

T x

¥ % Q
| [T Fitters <«|| Name * Expression Value

- fe All = Dimensional Constraint Parameters
% All Used in Expressions IS 375 37500

- &
7%, Radial and Dia Oradt 3 20000

Invert filter «

Radial and Dia: 2 of 4 parameters displayed

% Parameters Manager

The user can easily differentiate between normal parameters and equa-
tions: equations starts with fx:. The user can overwrite the equation by dou-
ble-clicking it and inputting his/her own value.

19.11 WHAT IS ANNOTATIONAL CONSTRAINT MODE?

The blocks displayed after you add a dimensional constraint will not be
printed, and zoom in and zoom out commands will not affect its displayed
size. But this means you will do two tasks instead of doing only one; the user
will add normal dimensions and will add dimensional constraints!! AutoCAD
can help you to cut the workload so it needs to be done only once. How? The
user has the choice to convert all of the dimensional constraint to Annota-
tional constraints. Annotational constraints will be printed and will use the
current dimension style.
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There are two ways to do that:

= Before you start, the user can change the mode to be Annotational con-
straint. With this method, the user will combine the two actions into a
single action

= For the dimensional constraints already placed, the user can convert
them using the Properties palette

19.11.1 Annotational Constraint Mode

Before you start placing dimensional constraints, locate the Dimen-
sional panel and click the arrow at the bottom to show more buttons, to
make sure to Annotational Constraint Mode is selected:

W A (G 8 [ Show/Hide
£\ 31| % Show Al

[ Hide All

Linear  Aligned

57 Dynamic Constraint Mode
£ Annotational Constraint Mode

Annotational Constraint Form

Apply annotational constraint to object when a dimensional
constraint is created.

; CCONSTRAINTFORM

Press F1 for more help

Now adding a dimensional constraint using the normal ways we dis-
cussed previously, you will see the following:

d1=05129

-
ik E—

Using the Dimensional Constraint Settings dialog box, the user can
choose to show/hide the lock symbol along with the showing the name.
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19.11.2 Converting Dimensional Constraints to Annotational

If you already placed dimensional constraints, you can choose to con-
vert them to be Annotational constraints using the Properties palette. Simply
select the desired dimensional constraint to be converted, right-click, and

select Properties; you will see the following palette. Click the Constraint
Form and select Annotational instead of Dynamic:

Reference
' Name
» Expression '8.5
Value |8.5000
: Description |
[ Text -
| Text rotation |0

19.12 USING DIMENSIONAL GRIPS

The user can manipulate dimensional constraints using grips. The fol-

lowing image includes three types of dimensional constraints, namely: Lin-
ear, Aligned, and Angular:

As you can see there are grips at the middle of each dimensional con-
straint that will move the whole block back and forth. The other two arrows
will stretch the dimensional constraint, and hence stretch the object by it-
self. Dimensional parameters have their own grips depending on the type.
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In the example below, you will see a radius and diameter constraint.
The grip can relocate the dimensional constraint block. While the radius has
one arrow to change the value of the radius, the diameter has two arrows to
change the value in either direction. Arcs and circles will be affected by this
change:

PRACTICE 19-2 APPLYING DIMENSIONAL CONSTRAINT

1. Start AutoCAD 2019
2. Open Practice 19-2.dwg file

3. Using different types of dimensional constraints, add the following con-
straints using the same names:

rad2=2.0000 &
rad1=1.0a00

d3=4.00008

V%/:Z‘BZSAL
d1=8.0000 &

4. Using the Parameters Manager do the following:

a. Rename d1 to become Length
b. Rename d3 to become Width

c. Create a user-defined parameter width_i with a default value of 4
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d. Change Width = width_i

e. Change Length = 2 * width_i
f. rad2 = width_i/ 2

g.d2 = width_i/2

h. radl = rad2/2

. Using the Parameters Manager change the value of width_i to the follow-

ing values: 2, 3, 5, 6. How did the other objects react to the change?

. Change width_i to 4, and close the Parameters Manager

. Change one of the dimensional constraints to be Annotational, using

Zoom in and Zoom out; how did this block respond compared to the other

blocks?

. Using the Dimensional Constraint Settings, choose to show only the val-

ues without the lock symbol

9. The lock symbol is still there because all the constraints are equations

. Save and close the file
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NOTES
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CHAPTER REVIEW

1. One of the following is not related to dimensional constraints:
a. It will not be affected by zooming
b. Linear
c. Equal
d. Angular

2. Parallel, Fix, and Coincident are all constraints

3. Infer Constraints can be applied while:
a. Adding line command
b. Filleting two lines
c. Stretching objects
d. Chamfering two lines
4. You can add a single block to work as a normal dimension and as a constraint:
a. True
b. False

5. There is an option called Autoconstrain in Collinear command:

a. True

b. False
6. You have to select a spline as a first object for constraint
7.In you can create equations linking different

dimensional constraints together

CHAPTER REVIEW ANSWERS

1.c
3.c
5.b

7. Parameters Manager



CHAPTER

DYNAMIC BLOCKS

In This Chapter

® What are Dynamic Blocks?
e Parameters and Actions

e Dynamic Blocks and Constraints

20.1 INTRODUCTION TO DYNAMIC BLOCKS

All we know until now is that AutoCAD can provide the facility to create
and insert a block with one shape, and a dimension that can be scaled to be
bigger or smaller. But AutoCAD provides more than this concerning blocks;
it provides the possibility to create a block with multiple shapes, multiple
sizes, and multiple views. This type of block is called a Dynamic Block, and
can be created in the Block Editor.

Dynamic blocks will use Parameters and Actions. Actions are very
similar to AutoCAD modifying commands, like Stretch, Scale, and Array.
Each action needs a parameter to work on. Another method is to create
dynamic blocks using the Geometric and Dimensional constraints discussed
in Chapter 19.

In order to differentiate between the normal blocks and the dynam-
ic blocks, dynamic blocks will always have a lightning symbol to the right,
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whether you are at the Insert command dialog box or tool palettes. Here are
some examples:

H x
§ Door & Windows o
= &
(:| 7 Door-Imperal
B 7
)
é == Window - Imperial
°
£
Dynamic Block << D] Aluminum Window
Symbol (i <% (Elevation) - Imperial
o
=
= Flunrecrant (Rersces A
A Insert x
Neme: [Door - Imperial ~] | Browse.. |
Path:
Locate using Geographic Data
Insertion poirt Scale Rotation
[ Speciy On-sereen [ Speciy On-screen [ Specify On-screen
*:[0.0000 X |1CH}DD ‘ Angle: |D ‘
Z [0.0000 Z [1.0000 i
Factor:
[ Unifom Scale L0000 \
[ Explode oK Cancel Help

Dynamic blocks are very handy tools to help you to finish drawing produc-
tion faster and with less mistakes, reducing the number of blocks to work with.

20.2 METHODS TO CREATE A DYNAMIC BLOCK

Dynamic blocks are made in Block Editor, so how can we reach the
Block Editor? There are multiple ways to do this:

By using the Open in block editor checkbox in the Block Definition

dialog box

By double-clicking an existing block, then selecting the name of the block
By issuing the Block Editor command
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20.2.1 Using the Block Definition Dialog Box

In general when you create a normal block, you will use the Block Defi-

nition dialog box as in the following; simply click on the Open in block Editor
checkbox, and then click OK. AutoCAD will take you directly to the block
editor where you can add some dynamic features to your normal block:

Settings.

[ 0penin block editor

20.2.2 Double-Clicking an Existing Block

You can convert an existing normal block to be dynamic by double-click-
ing it and you will see the following dialog box:

A Edit Block Definition

Block to create or edit

Preview
Door - Imperial

<Cument Drawing>

Description

o[ o [

AutoCAD will show all the blocks in the current drawing; select the block

by double-clicking, and simply click OK to go directly to the block editor to
assess the desired features.
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20.2.3 Block Editor Command

To issue this command go to the Insert tab and Block Definition panel
then select the Block Editor button:

D 5

Create  Define  Manage |Block
Block = Attributes Attributes |Editor

Block Definition v

Block Editor
Opens the block definition in the Block Editor

[z BEDIT

Press F1 for more help

The following dialog box will come up:

A Edit Block Definition X |

<Cur rawing>
_ClosedBlank

o al

o ation

ot - Metric
findor

You can do two things in this dialog box:

= Type a name of a new block
= Select the name of one of the existing blocks to convert (or edit)

20.3 INSIDE THE BLOCK EDITOR

Using one of the methods mentioned previously, you will be inside the
block editor. Three things will take place, which are:
®  The background will change to a different color (most likely it will be

dark gray)
= A new contextual tab called Block Editor will appear, which includes

lots of panels
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= The Block Authoring Palette will appear, which contains four tabs: Param-
eters, Actions, Parameter Sets, and Constraints, as shown in the following:

x
e i Point
Ee3

o [ =
Linear

Parameters

|

/'\/D Polar
o XY
L ] |

DDI

5,

* Rotation

Actions

@ Alignment
|:(> Flip
M Visibility
V.

Lookup

|
—<[>— Basepoint

Parameter Sets

Constraints

EZ) BLOCK AUTHORING PALETTES - ALL PALETTES

We will use both the context tab “Block Editor” panels and the Block
Authoring palettes in our hunt to add dynamic features to our block.

20.4 WHAT ARE PARAMETERS AND ACTIONS?

There is a very simple rule in creating a dynamic block; first add a pa-
rameter to your block, and then assign an action to work on it. Parameters
are geometric features of the objects forming the block, like linear, polar,
visibility, lookup, etc. Actions are a simulation of AutoCAD modifying com-
mands like Move, Stretch, Scale, etc.

You will find that there are some parameters that don’t need any actions,
and some actions don’t need parameters to work on. But the rule of thumb is
we need them in this order: parameter first, then action second. AutoCAD,
in order to help us expedite our work, offers Parameter Sets, which include
a set of a parameters with action in one shot.

Both parameters and actions have properties, which will be very import-
ant to us in order to control the outcome of the dynamic block.

In Chapter 19, we discussed the geometric and dimensional constraints
and how they will affect the normal objects. AutoCAD gives us the ability
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to enhance these constraints inside a block, which will make it a very inter-
esting thing to watch; how can you utilize the constraints in order to create

a dynamic block?

The following is the list of the available parameters:

Point parameter will add a point definition so the likes of Stretch and
Move actions will use it

Linear parameter will measure a distance, which can have any angle. But
once applied, the user can’t change it. The following actions can act on
this parameter: Move, Stretch, Scale, and Array

Polar parameter, similar to Linear parameter, has the ability to change
the angle. The following actions can act on this parameter: Move, Stretch,
Polar Stretch, Scale, and Array

The XY parameter will help you define two associated dimensions in X
and Y directions. The following actions can act on this parameter: Move,
Stretch, Scale, and Array

Rotate parameter will help you add a rotation parameter to the block
definition. Rotate action can act on this parameter only

Alignment parameter will help you add the ability for the block to align
itself with an existing object. This parameter doesn’t need an action
Flip parameter will flip the existing block to its mirror image using the
mirror line. Flip action can act on this parameter only

Visibility parameter will help you create a visibility state for some of the
objects to be visible and others to be invisible. This parameter doesn’t
need an action

Lookup parameter will help you create table of possible values of exist-
ing parameters. Lookup action can act on this parameter only

Basepoint parameter will define a new base point for the block. This
parameter doesn’t need an action

The following is a list of the available actions:

Move action will move the selected objects from one position to another;
you will see the following prompts:

Select parameter:
Specify selection set for action
Select objects:

Scale action will scale the selected objects; you will see the following
prompts:
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Select parameter:
Specify selection set for action
Select objects:

= Stretch action will stretch selected objects using the Crossing concept
(just like in a normal Stretch command). You will see the following
prompts:

Select parameter:

Specify parameter point to associate with action or enter
[sTart point/Second point] <Second>:

Specify first corner of stretch frame or [CPolygon]:
Specify objects to stretch

Select objects:

= Polar Stretch action is equal to Stretch action, except it has an angle
option

= Rotate action will rotate objects using Rotate parameter, you will see the
following prompts:

Select parameter:
Specify selection set for action
Select objects:

= Flip action will work on the Flip parameter only, and will create a mirror
image using the mirror line created in the Flip parameter. You will see
the following prompts:

Select parameter:
Specify selection set for action
Select objects:

= Array action simulates the rectangular array command (the old array
prior to the 2012 version). You will see the following prompts:

Select parameter:

Specify selection set for action

Select objects:

Enter the distance between columns (|| ]):

= Lookup action will work only on a Lookup parameter in order to create
a table of existing parameters; accordingly, it will show them as a list for
you to pick one of the available choices. You will see a dialog box, which
will be discussed later on
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= Block Properties Table, which will be discussed later

Parameter Sets are a one-step job. AutoCAD wants to help us reduce
the steps to complete our work, and hence provided us with Parameters
Sets that include both parameters and actions working on them in one shot.
There are two exceptions for that:

= The concept of Pairs, which means there are two actions acting on a
single parameter. There are several pairs like Linear Stretch Pair, etc.

= The concept of the Box Set, which means there are four actions on a
single parameter. There are multiple box sets, they are XY Stretch Box
Set, XY Array box set, etc.

User will find the same set of parameters and actions using the context
tab Block Editor, locating Action Parameters panel, which looks like the
following:

AN,

Point Move Attribute
v v Definition

Action Parameters v

After you finish adding parameters and actions you will see the following:

Parameter
Flip statel

Distancel

% o
<§7I l\:> [*_l oo

VLookup
@ Action

Angle }

D

If you hover over one of the actions, all of the parameters acting on it will

be highlighted, along with the objects selected:
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Flip statel
J:—mm—-»

If you right-click any action, you will see the following menu:

. Delete

Action Selection Set  »

Rename Action

kupt i

Show All Actions
Hide All Actions

Using this menu, the user can delete the action, change the selection set,
rename the actions, and show/hide all actions in the current file. This menu
may show different options for different actions.

20.5 CONTROLLING PARAMETER PROPERTIES

The user can control the parameter properties to control the behavior of
the block once users start to use it. To see the properties palette, select the
parameter, right-click, then select the Properties option, and the following

should appear:

Distance name Door Size
Distance description |Sets the door size
Parameter type

Start X 0.0000

Start Y 0.0000

End X 30.0000

End Y 0.0000

Label offset -15.0000
Distance 30.0000

Angle 0

Dist type List

Dist value list 24.0000,28.0000,30.0000,...
Base location Startpoint

Show Properties Yes

Chain Actions INo
[_ Number of Grips 1 ]

18 Properties
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When you add a new parameter, AutoCAD will give it a temporary
name, but as a user, you can Change ittoa proper name

To do that locate Property Labels, and change the Distance name (in
this example for Linear parameter), just like the following:

L —

Window Width

Another thing users can control is size change using Value Set. There
are three different types:

= None type: This type means the user can input two values, the Dist mini-
mum and Dist maximum. These two values can be different and can be
equal:

e u

Dist type

None
Dist minimum

23.0000
36.0000

Dist maximum

Increment type: This type means the value will change using a Dist
Increment. The user should input this as well the Dist minimum and
Dist maximum:

e u

Dist type
Dist increment
Dist minimum

Increment
12.0000
24.0000
48.0000

Dist maximum

List type: This type means the value will change using a list of values
which will be input using the small button at the right with the three dots
inside it; when clicked, you will see the next dialog box

| Angle 0] |

12.0000,24.0000, 3
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Distances to add:

Add

Finally, the user can control the number of grips to appear in the param-
eter. The default number of parameters in linear is two, and in XY is four.
In order to prevent you from scaling or stretching your block from points
you don’t want, simply reduce or remove the grips. Check the following
illustration:

T e

Chain Actions |no

! Number of Grips 1 v

[i%] Prope

NGE

20.6 CONTROLLING THE VISIBILITY PARAMETER

One of the features a user can add to a dynamic block is visibility. The
technique is very simple: you have several objects (blocks) and you create a
state that will show some of these objects and hide others. The user will cre-
ate several states. To use this block, you will see a list of states to select from
beside the block. You have to follow this procedure:

= Add a visibility parameter (this parameter doesn’t need an action)
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= Once you add it, the Visibility panel in the Block Editor context tab will
come to life, just like the following:

EJ/VE%»&

- |Open 30° ~
Visibility
States

Visibility

= As you can see, AutoCAD created a new visibility state and gave it a
temporary name, VisibilityState0. Click the Visibility States button to
rename the current visibility state; you will see the following dialog box:

A Visibility States X
Visibility states:
¥ Open 302 Set cument
452
New.
Open 902 Rename
Closed
Delete
Move Up
Move Down
]

Click the Rename button, input a new name, then click OK.

Select object(s) you want to make visible, then click the Make Visible
button at the Visibility panel. Then select object(s) you want to make
invisible, then click the Make Invisible button at the Visibility panel.
Check the following two buttons:

Visibility
States

Make Make
Visible Invisible
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= The default is to hide the invisible objects 100%. But you can choose
to show them with transparency degrees by using the Visibility Mode
button:
=1 Y RIX
V:b.:/ (o] n?;[(:')c > -
roisnd
Visibility
Visibility
Mode
| |

Create another Visibility State by clicking on the Visibility State button,

then clicking on the New button, and you will see the following dialog
box:

A New Visibility State X

Visibility state name:
I Line

Visibility options for new states

(O Hide all existing objects in new state

(O Show all existing objects in new state

(® Leave visibility of existing objects unchanged in new state

oK [ cancel | [ heb

Type the name of the new state, and then select one of the choices avail-
able. You can select to Hide/Show all of the objects, or keep objects with

their current visibility settings. Click OK, then change the visibility of the
objects as you wish

Create another state, and soon ...
Test your settings by using the list in the panel, just like the following:

— p—
AT
7" [Open30® -]
Visibility
States ([Open30° [
Open 45°
Open 60°
Open 90°
Closed
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20.7 USING LOOKUP PARAMETER AND ACTION

Lookup parameter and action are used to display all different sizes of a
block in a simple list. With this approach, you will fully control the output
of the block, because you will limit the choices for the user to the list. You
should add the parameters and set the grip and value conditions; the last
thing would be adding Lookup parameter, and Lookup action, or you can
add both in one shot, using Parameter Sets. After adding the parameter and
action, do the following steps:

= You will see the following dialog box

A Property Lookup Table X

Action name:
[tookup1 | [addPropertes ... | Audit
Input Properties Lookup Properties

Lookupl
»
Custom

Read only

= To add the parameters you want to show in the list Add Properties but-
ton, to see the following dialog box:

A Add Parameter Properties X
Parameter properties:

Name Type

Wall Thickness wall

Hinge hinge

Swing swing

Opening Angle Visibility State

Property type

(® Add input properties
(O Add lookup properties

e s
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= Select the desired parameters (you can use [Ctrl] key to select multiple
parameters), then click OK to end the adding process
= The left part of the dialog box will change to the following:

Input Properties.
DoorSize | Wall Thickness | Hinge | Swing | Opening Angle
> |600.0000 100.0000 Left Inside  Open 60°

<Unmatched>

= Start selecting the different values for the Door. At the right table, input
the text that should appear to the user, something like “Door Size 17,
“Door Size 27, etc. This is what you will have at the end:

Input Properties Lookup Properties
Door Size Wall Thickness | Hinge | Swing | OpeningAngle | Lookupl
600.0000 100.0000 Left Inside  Open 60° Door Size 1
700.0000 100.0000 Right Outside Open 45° Door Size2
700.0000 150.0000 Left Inside Open 45° Door Size 3

= The final product will look like the following:
v Door Size 1
Door Size 2
Door Size 3
v Custom

20.8 FINAL STEPS

Once you are done with the adding your features, you have to go to the
outmost panel at the left, then the outmost panel at the right. The one at the
left is the Open / Save panel which looks like the following:

£ 83
0| v
Edit Save Test
Block Block = Block

Open/Save ~
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This panel will:

Save the block with the current addition

Test the block without going out of the Block Editor

Edit another block

If you expand the panel, you will see a button to Save As the block under
another name

The second panel is at the rightmost panel which looks like the following:

v

Close
Block Editor

Close

To finish the Block Editor command, the user should click the only but-

ton in the panel which is the Close Block Editor button. If user didn’t save
changes, AutoCAD will show a warning message to save or discard changes
you made.

PRACTICE 20-1 DYNAMIC BLOCKS — CREATING A CHEST

OF DRAWERS

. Start AutoCAD 2019
. Open Practice 20-1.dwg file
. Create a new block calling it Chest of Drawers, setting up the upper right

corner to be the base point, setting up the block units to be Centimeter,
and making sure that the Open in block editor checkbox is on

. Add a Linear parameter for the left vertical line (pick the lower point first

then the upper point second). Using the Properties palette change the
name to Height, and set the number of grips to one

. Using Properties change Dist Type to Increment, with Dist minimum =

35, Dist maximum = 130, and Dist Increment = 25

. Add a Stretch action using the following information:

a. Select Height parameter

b. Select the upper left corner as your parameter point
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c. Set the stretch frame (and objects to select) as the picture below, then press
[Enter]:

Height

7. Add an Array action selecting the Height parameter, setting the distance
to be 25

8. Without leaving the block editor, test the block. If everything is OK, save
it and test it normally

9. Save and close the file

PRACTICE 20-2 DYNAMIC BLOCKS - DOOR CONTROL

1. Start AutoCAD 2019
2. Open Practice 20-2.dwg file

3. There will be a block representing a door. Double-click the block, a dialog
box will appear, select Interior Door (it is already selected), and click OK.
You are in block editor

4. Add a Flip parameter selecting the midpoint of the two jambs as the
reflecting line, specifying the label location beneath the line

5. Add a Flip action selecting the parameter and all objects representing the
door

6. Test the block

7. Add a Flip parameter. To specify reflecting line use [Shift] + right-click,
and select Mid between Two Points option, select the lower left corner
of the left jamb, and the lower right corner of the right jamb. AutoCAD
will select the point between these two points, then using Polar Tracking,
select any point upwards or downwards. Select label location to be at the
middle of the door opening
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8.

11.

12

13.

14.

15.
16.

17.
18.
19.

Add a Flip action selecting the parameter and all objects representing the
door

. Test the block

. Draw a rectangle (using the Rectangle command or Line command) to

represent the door is closed, just like the following:

i i

Add a Visibility parameter, selecting the upper left part of the door to be
the location of the parameter. Note how the Visibility panel was turned on

. Using the Visibility panel create a new state and call it Open, by renaming

the existing state

Select the rectangle (or lines) you just added, then click the Make Invis-
ible button

Click the Visibility Mode button to see the Invisible objects (they will be
transparent)

Create a new state calling it Closed

Select the arc and the vertical lines and click the Make Invisible button.
Select the rectangle (or lines) you just added, and click the Make Visible
button

Test the block
Save the block. Test it outside block editor

Save and close the file
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PRACTICE 20-3 DYNAMIC BLOCKS - WIDE FLANGE BEAMS

1. Start AutoCAD 2019
2. Open Practice 20-3.dwg file

3. Create a block and name it Wide Flange Beam, select the lower left cor-
ner to be the base point, make sure block unit is Inch and that Open in
block editor is on

4. Add four Linear parameters and name them as following:

d gty

@

Y
ls |
A

5. Select all linear parameters and set Grips to 0

6. Add a Scale action and select the d parameter and all objects

7. Using the following table set the Value Set to List and input the following
values (the first value is already set, so no need to re-input it):

d (in) tw (in) bf (in) tf (in)
44.02 1.02 15.95 1.77
34.21 1.63 15.865 2.95
27.63 0.61 10.01 1.10

. Going to the Parameter Sets tab, select Lookup Set and add to the
drawing, select a proper location for it
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9. Right-click the Lookup action icon and select Display Lookup Table
option. A dialog box will open, click the Add Properties button, and you
will see a list of all parameters added previously. Select them all and click
OK

10. Using the table above select all the matched values together, and name
the first W 44x335, the second W 30x477, and the third W 27X129

11. Test the block
12. Save and test the block outside block editor
13. Save and close the file

20.9 USING CONSTRAINTS IN DYNAMIC BLOCKS

In block editor the user can replace parameters and actions with geo-
metric and dimensional constraints. This will make the user’s life easier as
it will simplify the steps and cut the time to produce dynamic blocks. Us-
ing geometric and dimensional constraints in creating dynamic blocks is the
same as using it in ordinary objects; yet, we think that geometric and dimen-
sional constraints are meant to be for blocks rather than for ordinary objects.
We are not saying here that the user should dump parameters and actions!
We think the user will see more power in using and controlling geometric
and dimensional constraints.

It is important to mention that there are some parameters like Visibility,
and some actions like Array, that can’t be replaced in geometric and dimen-
sional constraints.

Even the interface is similar to what we learned in Chapter 19, with only
three new buttons. They are:

= In the Dimensional panel in block editor there is a button called Block
Table
In the Manage panel in block editor there is a button called Construction
= In the Manage panel as well in block editor there is a button called Con-
straint Status

20.9.1 Block Table Button

This button is a replica of the Lookup parameter and action, and it works
with dimensional constraints. Why this feature was added? The answer is
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simple; the user can’t use the Lookup parameter and action on dimensional
constraints, so we need this feature to produce a pop-up list for the user to
select sizes, dimensions, etc. To use this feature, while you are in block edi-
tor, locate the Dimensional panel and click the Block Table button:

oIy Delete -
&l & S5E o [
a A2 Construction
Lmear Aligned “+ © Parameters |Aut

Table I Constraint Status Manager | Pa

Di i | Manan,
Block Table

Creates a Block Properties table and grip

o BTABLE

Press F1 for more help

The following prompts will come up:

Specify parameter location or [Palette]:Enter number of
grips [0/1] <1>:

The user will be asked to specify any proper location for the list to ap-
pear, then to specify the number of grips to be included.
The following dialog box will appear:

A Block Properties Table X
B

[[] Block properties must match a rowin the table

Default valuewhen properties do notmatch table:

To add dimensional constraints to the list, click the following button:

A Block Properties Table
%8B

’ Adds properties which appear as columns in the table
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The following dialog box will come up:

A Add Parameter Properties X

Parameter properties:

Name Type

Wall Thickness wall

Hinge hinge

Swing swing

Opening Angle Visibity State
[Coc ][ concd [[ Heb |

Select the desired dimensional constraints and then click OK. You will
see the following:

A Block Properties Table X
R
[ Door size Wal Thikness  Hinge. Swing
l l [
LS >
[ Block properties must match arowin the table
Default valuewhen properties do notmatchtable:
*Hast** {X"lastx" *HLast** l
oK Cancel Help

Pick the first field in the first row and select one of the available values:

A Block Properties Table X
i
Door Size Wall Thickness Hinge Swing
600.0000 [ 100.0000 [ett |outside
< >
[ Block properties must match a rowin the table
Default valuewhen properties do notmatch table:
Last™ ""‘Last"" "“‘Last""
| Eors.| l Cancel ‘ Help ‘
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Keep inputting values until you receive the following:

A Block Properties Table X

.

% IB
Door Size Wall Thickness Hinge Swing
600.0000 100.0000 Left Outside
700.0000 100.0000 Left Inside
750.0000 150.0000 Right Outside

< >

[ Block properties must match a rowin the table
Default valuewhen properties do notmatch table:

**Last™* **Last™* *ast™*

G| [ ree

In order for these values to appear here, the user should go to the Prop-
erties palette of each dimensional constraint and add a list or increment.

The other two buttons at the top left part of the dialog box are to create
a user parameter; you will see the following dialog box:

A New Parameter X

Name:

IIncrement |

Value:
s |

Type:
»Distanoe |
[] Display in Properties palette

The third is to audit the block table; if it does not contain any errors, you
will see the following message:

Block - No Errors Found X

No errors have been found in the Block
Properties Table.
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But if AutoCAD finds any mistake (like one of the fields is empty) you
will receive the following message:

Block Table Error X

An empty cell exists in the block table

All cells in the block table must be set to a value.

Close

20.9.2 Construction Button

A Construction object is an object that you will use to define your dy-
namic block and you don’t want others to see. Inside block editor, locate the
Manage panel, and click the Construction button:

y Delete ﬁr) EE '} i

2 Construction

= Const =
Construction Geometry

Parameters |Authoring| Point

!
535§ Converts objects to construction geometry

[z BCONSTRUCTION

Press F1 for more help

You will see the following prompt:
Select objects or [Show all/Hide all]:

Select the desired object(s).

20.9.3 Constraint Status Button

This button will allow AutoCAD to check your current geometric con-
straint status. There two options: either blue which means partially con-
straint, or magenta which means fully constraint. This is an on/off button. It
is preferable to keep it switched on to monitor your block. Most likely if you
add all of your constraints and you still have a blue color, you will need to add
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Fix constraint to one of the points, which is part of AutoCAD requirements.
To switch on/off this button, while you are inside the block editor, locate the
Manage panel, then select the Constraint Status button:

d Delete ﬁl‘) EE ‘2 i ‘i' %

% Construction _
Parameters |Authoring| Point  Move Attrib
|Ef.3: Constraint 5t51U5| Manager | Palettes = Defini
3

Constraint Display Status

Turns the constraint display status on and off and controls the
shading of objects based on their constraint level.

; BCONSTATUSMODE

Press F1 for more help

PRACTICE 20-4 DYNAMIC BLOCKS USING CONSTRAINTS -
WIDE FLANGE BEAMS

1. Start AutoCAD 2019
2. Open Practice 20-4.dwg file

3. Redo Practice 20-3 using geometric and dimensional constraint instead of
parameters and actions

4. Save and close the file

PRACTICE 20-5 DYNAMIC BLOCKS USING CONSTRAINTS -
CREATING WINDOWS

1. Start AutoCAD 2019
2. Open Practice 20-5.dwg file

3. Create a new block from the existing shape naming it Window Eleva-
tion, using the lower left corner as base point, and Units to be Inch, mak-
ing sure that Open in block editor is on

4. Locate the Geometric panel, select the Auto Constrain button, and select
all objects to define the geometric constraints, then hide all of them
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5. Using dimensional constraints set the following linear constraints, keep-
ing the naming used below:

d4=0"-1" &
d3=0'—11" @

B d5=0'—0 1/2"

d2=1'-0"|d

7

d—7-0" & d6=0'-0 w/2‘ﬂ‘x

<Hir

6. Using the Parameters Manager, make the following changes to the
names: d1=Width, d2=Height, and d3=Glazing

7. Set the following equations:
a. Width = Height * 2
b. Glazing = (Width/2)-d4
8. Select all dimensional constraints except Height, and set Grips = 0

9. Set the Value Set for Height to be Increment, set the min = 1°, max = 2,
and increment = 67

10. Set the line between the two glazing to be Construction object
11. Test the block

12. Save the block and test it outside the block editor

13. Save and close the file
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NOTES
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CHAPTER REVIEW

1. You can add an action to a dimensional constraint:
a. True
b. False

2. The name of palette in the block editor is

3. One of the following parameters doesn’t need an action:
a. Linear
b. Visibility
c. Lookup
d. Rotation

4. Rotate action works only with the Rotation parameter:
a. True
b. False

5. While you are at Properties palette of a linear parameter you can set the
value set to:

a. None, Increment

b. None, List

c. Increment, List

d. None, increment, and List
6. All actions need parameters:

a. True

b. False

7. You can test my block inside the block editor before you save the changes
you made:

a. True

b. False
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CHAPTER REVIEW ANSWERS

1. b
3.b
5.d
7. a






CHAPTER

BLOCKATTRIBUTES

In This Chapter

o What are Block Attributes?
e How to create a block attribute
e How to edit block attributes and value

® How to extract attribute values from drawings

21.1 WHAT ARE BLOCK ATTRIBUTES?

We discussed in the previous chapter how to add dynamic features to
the block to be more versatile. But still the block doesn’t include any data of
any sort. Block Attributes is the way of including information inside a block.
When we want to discuss this feature in AutoCAD, we have to ask ourselves,
who are we? Are we the creator of the block? Or the people who will use the
block? Depending on the answer, we will understand the role of each one:

= If you are the creator of the block, which contains attributes, then you
will define the attribute definitions, which are the questions. Examples
would be: Color, Cost, Height, and Width

= If you are the user, who will insert the block, you will be the one who
inputs values for these questions. Examples would be: Red, 12.99, 3'-67,
and 2°-6”
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The procedure is very simple:

Draw the graphical shape of the block
Using the attribute definition command define the attributes you want
to collect data for
= Using the Block command (the normal command to create blocks) define
the block which contains the attributes
Insert the block, and fill in the values
Set the visibility of the attributes
Edit the attributes either as values or definitions
Extract data to a table inside the drawing, or as Excel, or database file

21.2 HOW TO DEFINE ATTRIBUTES

This will be the first step, which is creating the attribute definitions. To
issue this command, go to the Insert tab, locate the Block Definition pan-
el, then select the Define Attributes button:

|| f %
Create | Define | Manage Block
Block ~|Attributes| Attributes Editor
Block lagfinition w
Define Attributes

Creates an attribute definition for storing data in a block

[ ATTDEF

Press F1 for more help

The following dialog box will come up:

A Attribute Definition X
Mode Attibute
M invisble Tag: Cost
[JConstant o ot
[ Verify
[ Preset Defaut: k=]
[ Lock posttion
[ Mutiple lines Text Settings
Justfication: Left v
Insertion Point
2 Specty Text style: Standard v
= [ Annotative
g Text height: 0.2000 +
e
’ i 00000 4+

Align below previous attribute definition
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There are four parts in this dialog box, they are:

.2.1 Attribute Part

This part contains three different things to control, which are:

Tag: which is the attribute name, you can select any desired name
Prompt: which represents the message that appears to you asking for a
piece of information

Default: If there is a value that will be repeated more than once, this is
the place to input it. If this value is connected to a field, then click the
button at the right, and input this field

.2.2 Mode Part

There are six modes for the attribute definitions, they are:

Invisible: will create an invisible attribute, existing but doesn’t appear in
the drawing
Constant: will create a constant value for all of the insertions

Preset: will create an attribute which will be equalized to the default
value

Verify: user will be asked to input the attribute twice to verify the value
(applies only for command window input)

Lock position: this mode will lock the position of the attribute definition
Multiple lines: To allow you to input a multiline text rather than a single
line text

.2.3 Text Settings Part

These settings will control the appearance of the attribute definition,

they are:

Justification: will allow you to specify text justification

Text style: specify the used text style (recommended to create text style
prior to this step)

Whether the text will be annotative or not

Text height: input the text height to be used if the text style height is 0
Rotation: input the rotation angle of the attribute definition

Boundary width: on only when Multiple lines option is selected. It will be
the line length for the multiple lines
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21.2.4 Insertion Point Part

This part is to specify the position of the attribute definition either by
typing the coordinates or by selecting the Specify on-screen option. If you
are inserting the second attribute, you will have the choice of aligning the
new attribute with the previously inserted attribute. Make sure the following
checkbox is on:

Align below previous attribute definition

&

After defining the attributes, start Block command, and create a block
from the graphics and the attributes. While selecting the attributes, select
them in the same order you would like them to appear.

21.3 INSERTING BLOCKS WITH ATTRIBUTES

You should control how the attribute questions will appear to you. Sys-
tem variable ATTDIA will do the job. There are two values to pick from,
they are:

= If ATTDIA = 0, questions will be shown at the command window
= If ATTDIA = 1, questions will appear in a dialog box, just like the
following:

A Edit Attributes X
Block name:  Chair
Cost 29.99

Material Leather
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21.4 HOW TO CONTROL ATTRIBUTE VISIBILITY

Attributes are either visible or invisible. This part will discuss how to
change this status temporarily. In order to control attribute visibility go to
the Insert tab and locate the Block panel. Extend the panel, and click the
list:

Insert Edit
v Attribute

S Retain Attribute Display ~

°,\ = - =

v'\\ Retain Attribute Display
ol

@ Display All Attributes

L J

O' . .
’_\§ Hide Al Attributes
[

As displayed above, user has three choices to pick from:

= Retain Attribute Display, which means AutoCAD will show the visible
and hide the invisible
Display All Attributes, which means AutoCAD will show all attributes
Hide All Attributes, which means AutoCAD will hide all attributes
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PRACTICE 21-1 DEFINING AND INSERTING BLOCKS WITH

ATTRIBUTES

1. Start AutoCAD 2019

2. Open Practice 21-1.dwg file

3. Zoom to the shape at the left

4. Define the following attributes, inserting them below the door shape:
Tag Material Cost Color
Prompt Material Cost Color
Default Wood 299.99 Dark
Invisible v v v
Preset x v x
Justification Left Align
Text Style Ariall0 Align

. Define a new block, naming it “Door,” selecting the lower left corner of

the door as the insertion point, selecting all objects except attributes, then
selecting attributes one by one from top to bottom; to finish click OK

. Make layer A-Door current
. Using ATTDIA command, make sure the value is 1

. Insert the new block into the three openings available in the architectural

plan, using the following information:
a. The one at the left, leave the default values
b. The one at the middle, change the material to be Aluminum

c. The one at the right, change the cost to 399.99, and the color to Light

. Change the visibility mode to show all attributes

. Save and close the file
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21.5 HOW TO EDIT INDIVIDUAL ATTRIBUTE VALUES

This part will discuss your ability to edit individual block attributes. The
user can edit not only the values, but lots of other things. There are two ways
to reach this command:

= Double-click an existing block with attributes
= Go to the Insert tab, locate the Block panel, then click Edit Attribute,
then select the Single button

Insert Edit
" | Attribute ™

)
Q\: Multi{ Single
Edits attributes in a block reference

[ EATTEDIT

Press F1 for more help

= AutoCAD will ask you to select a block, then you will see the following:

A Enhanced Attribute Editor X
Block: Chair Select block | 4~
Tag: COST

Attribute  Text Options ~ Properties

Tag Prompt Value

CosT Cost 2999

MATERIAL Material Leather
Value: | 29.99

o G e
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There are three tabs, Attribute, Text Options, and Properties. You will
see the Attribute tab when you start editing. In this tab, you can change the
value of the attribute for this specific block. Click the Text Options tab to
see the following:

Attribute  Text Options  Properties

Text Style: | Standard v
Justification: | Left v | [JBackwards [J Upside down
Height Width Factor:
Rotation E Oblique Angle: D
[J Annotative

As you can see, you can change everything related to text style for this
specific block and attribute. Select the Properties tab to see the following:

Attribute  Text Options  Propetties

Layer: |0 v

Linetype: | ByLayer v

Color: | Il BylLayer v Lineweight: Bylayer v
Plot style: ' Bylayer

The user can change anything related to properties like layer, linetype,
color, and lineweight.

21.6 HOW TO EDIT ATTRIBUTE VALUES GLOBALLY

What if we have so many incidences of a block and we want to change
one specific value for all incidences? The above method will be lengthy and
tedious. AutoCAD offers a simple command that everybody knows, the
Find/Replace command. To issue this command, go to the Annotate tab
and locate the Text panel; you will find a field with Find text inside it:

A A% Standard
A

B Find text
Multiline

Tet ~ [A] 0.2000
Text v

4

4|2

3
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Click inside the field, and type the value of attribute you want to change
globally, and then click the small button at the right. You will see the follow-
ing dialog box:

‘ A Find and Replace X
| Find what: Find where:

| Wood v | Current space/layout

Replace with:

I Alum v |

[Cist results

Replace Replace All Find Done Help
O

Extend the dialog box by clicking the small arrow at the lower left corner
of the dialog box to see it at full. You will see the following:

A Find and Replace X
Find what: Find where:
I Wood v ‘ Currentspaceflayout v | |4
Replace with:
I Alum v ‘
[Cist results
Q) Replace Replace Al Find Done Help
Search Options Text Types
[Match case [Block attribute value
[JFind whole words only [ Dimension or leader text
[Juse wildcards [Msingle-ine or multiline text
[Jsearch xrefs M Table text
[Msearch blocks [ Hyperiink description
[M1anore hidden items M Hyperiink
[MMatch diagritics
[IMatch half or full width forms

Make sure of the following:

= Under Text Types, make sure Block attribute value is on
Under Search Options, make sure that Search blocks is on
Under Search Options, make sure that Ignore hidden items is off

Finally click one of the three execution commands, Find, Replace, or
Replace All
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PRACTICE 21-2 EDITING ATTRIBUTE VALUES

INDIVIDUALLY AND GLOBALLY

. Start AutoCAD 2019
. Open Practice 21-2.dwg file

. There have been some mistakes in inputting the attribute values, and we

need to unify them. Change the following:
a. All doors are wood, none is aluminum
b. All doors are 299.99, none is 399.99

c. All doors are dark, none is light

. Double-click any two doors and make sure that changes took place
. Show all attributes
. Double-click the main door, then select Cost attribute

. Go to the Text tab, and set the Text style to be Standard, and set the

Height = 0.15

. Go to the Properties tab, and select Text layer

. Click OK, and compare this attribute to the others
10.
11.

Retain Attribute Display

Save and close the file
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21.7 HOW TO REDEFINE AND SYNC ATTRIBUTE

DEFINITIONS

What if you found that there is a missing attribute in your block? Or,
you want to remove an unneeded attribute? Or, you want to edit the modes
of an existing attribute? This means you need to redefine the attributes, us-
ing Block Attribute Manager. To issue this command, go to the Insert tab,
locate the Block Definition panel, then select the Manage Attributes

button:

g ® [5

Create

Block Definition

Define

Manage
Block ~ Attributes Attributes

1

)

[
Block
Editor

Attribute, Block Attribute Manager...

Manages the attributes for a selected block definition

= BATTMAN

Press F1 for more help

You will see the following dialog box:

A Block Attribute Manager

- | Select block Block: | Chair

Tag Prompt Default Modes = Annotati
COST Cost IL No
MATERIAL Material IL No

Found in drawing: 1

Settings...

Found in model space: 1
Apply

ok ][ Cance

There are two ways to start working:

Sync
Move Up
Move Down

Remove

Click the button at the top right to select a block
Click the list to the right of the button to select the desired block

Based on the selected block you will see a list of attributes for this block.
You can do four things with these attributes:

Changing the position of the attribute in relation to other attributes, by

moving the selected attribute one position up

Changing the position of the attribute in relation to other attributes, by

moving the selected attribute one position down
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Removing (deleting) the selected attribute
= Edit the definition of the selected attribute, you will see the following
dialog box:

A Edit Attribute X
Active Block: Chair
Attribute  Text Options = Properties

Mode Data
& Invisible Tag: [COST |

Constant
[ Verfy
[ Preset Defautt:
[ Muttiple lines

Prompt: [Cost ]

[ Auto preview changes Cancel Help

In this dialog box, you will be able to edit Tag, Prompt, Default value,
Mode, and all other text options and properties as well

What about adding a new attribute to an existing block? To answer this
question, follow these steps:

Insert the desired block in your drawing
Explode it

The existing attributes will appear
Define the new attribute

Redefine the block using the same name

Whether, we edit, delete, or add new attributes, this will affect the new
insertions of the block. But what about the already inserted incidences? The
user should synchronize in order to see the changes. In order to issue this
command go to the Insert tab, locate the Block Definition panel, then
select the Synchronize button:

=D F®

Create  Define  Manage Block
Block ~ Attributes Attributes Editor

[C] Set Base Point

& Synchronize
| Bllatt Definiti
Synchronize

Updates block references with new and changed attributes from a
specified block definition

[ ATTSYNC

Press F1 for more help
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You will see the following prompt:
Enter an option [?/Name/Select] <Select>:

Type the name of the block, or choose Select option to select it, and you
will see the following prompt:

ATTSYNC block Window? [Yes/No] <Yes>:

If you input Yes (default), AutoCAD will carry on the synchronization
process. The newly added attributes will be empty, so the user is invited to

fill them by double-clicking the desired incidence of the block.

PRACTICE 21-3 REDEFINING ATTRIBUTE DEFINITIONS

1. Start AutoCAD 2019
2. Open Practice 21-3.dwg file
3. Using the Block Attribute Manager, do the following:

a. Remove Color attribute

b. Make Cost attribute modes only Invisible

c. Change the cost to appear first in the list of questions
4. Insert block Door in an empty space in the drawing, then explode it
5. Make layer 0 current
6. Add a new attribute with the following data:

a. Tag: SUP

b. Prompt: Supplier

c. Default: MYNE Wood

d. Modes: Invisible

e. Insert it below the existing two attributes

7. Redefine the block under the same name, using the same base point (very
important)

8. Double-click any of the blocks, you will see that Supplier attribute is not
added, since the sync command was not issued
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9. Issue the Synchronize command, and select one of the doors

10. Now double-click one of the blocks again, do you see the Supplier
attribute?

11. Save and close the file

21.8 HOW TO EXTRACT ATTRIBUTES FROM FILES

The final step will be extracting the data from a drawing and putting it
in a table inside the same drawing or another drawing, or creating an Ex-
cel sheet or an Access database. Extracting data in AutoCAD will be done
through a wizard which will produce the desired table without hassle. To ac-
cess this command, go to the Insert tab, locate the Linking & Extraction
panel, then select the Extract Data button:

@”b‘ 2 Download from Source

=t Upload to Source
Data — P

Linking & @traction

Data Extraction...

Extracts drawing data and merges data from an external source to
a data extraction table or external file

[z DATAEXTRACTION

Press F1 for more help

The following dialog box will come up:

A Data Extraction - Begin (Page 1 of 8) o X

The wizard extracts object data from drawings that can be exported to a table or to an external file.

Select whether to create 2 new data extraction, use previously saved settings from a template, or edit an existing
extraction.

(@ Create a new data extraction

[ Use previous extractionas atemplate (.dxeor .blk)

(O Edit an existing data extraction

Next > Cancel
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User can pick one of the three available options:

Create a new data extraction
Use previous extraction as a template
Edit an existing data extraction

Let’s assume we want to create a new extraction. We will select the first
option, and click Next button. AutoCAD will ask you to save this extraction
(file format is *.dxe) for future use, so the following dialog box will come up:

A Save Data Extraction As X
Savein: |  Commercial_Buiding v EE @ X E Vews v Toos -
Cﬁj Name . Date modified Type
=) This folder is empty.
\
{

< >
File name: Door_Schedule v Save
Files of type: |+ 4ye v Cancel

After saving the dxe file, you will see the following dialog box:

A Data Extraction - Define Data Source (Page 2 of 8) o X

Data source
(® Drawings/Sheet set
[ Include current drawing
(O select objects in the current drawing 3

Drawing files and folders:
@ Folders
£ Drawings

Add Folder ...

Add Drawings ...

Settings...

< Back Next > Cancel
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AutoCAD needs to know where it will find the files to extract data from;
you have two choices to pick from:

m  Certain files (or sheet sets), and whether to include or to exclude the
current file

= Select objects in the current drawing

Selecting the first choice means you have to specify the folders and
drawing files using the two buttons at the right. Clicking the Add Folder
button, you will see the following dialog box:

A Add Folder Options X
Folder:
E:\AutoCAD 2019 Course El
Options
[Z Automatically include new drawings added in this folder to the data extracion

[ Include subfolders

Utilize wild-card characters to select drawings

lcommerualbulldlng“.dwg

OK Cancel Help

There are four things to control in this dialog box, they are:

= Click the small button with three dots to specify the folder that contains
the desired files

= Select whether or not you want to “Automatically include new drawings
added in this folder to the data extraction”

= Select whether or not you want to include all subfolders of the selected
folder

= Select whether or not you want to “Utilize wild-card characters to select
drawings.” This is similar to what we can do in Windows Search tool.
For instance CommercialBuidling®.dwg means you want to select all
drawing files starting with CommercialBuilding
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If you want to go with the second choice, simply click the small button
at the right to select the desired objects you want to extract data from. If you
make a wild card you may see the following:

A Data Extraction - Define Data Source (Page 2 of 8) o X

Data source

(@ Drawings/Sheet set
[ Include current drawing
(O select objects in the current drawing 3

Drawing files and folders:

E-§# Folders Add Folder...

@ C:\Users\WMunir Hamad
- E:\AutoCAD 2019 Course p Add Drawings ...
N commerdalBuilding-First Floor.dwg
£ CommerdialBuilding-Ground Floor.dwg
'S CommercialBuilding-Second Floor.dwg
:a Drawings

< Back Next > Cancel

When done click the Next button, and you will see the following dialog
box:

A Data Extraction - Select Objects (Page 3 of 8) o X

Select the objects to extract data from:

Objects Preview
Object . Display Name Type A

M |arc Arc Non-block

[ Attribute Definition | Attrbute Defiition | Non-block

™M |boor 01 [Door 01 [Block

™M |Door 02 ‘Door 02 [Block

%) |Door 03 ‘owos [Block

{150 A1 tite block |15 A1 tt block |Block

M e [tine [ Non-block

M [rext Text [ Non-block .

Display options

[ Display all object types [] Display blocks with attributes only

[ Display objects currently in-use only

oo | [ [ et

The list is showing objects and blocks. In order to refine this list, use the
checkboxes beneath. You have three choices:

= Select whether or not to Display all object types. If you turn this off, you
have to select whether to Display blocks only, or to Display non-blocks
only
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Select whether or not to Display blocks with attributes only
= Select whether or not to Display objects currently in-use only

The below example will show only blocks with attributes, then we dese-
lected one of the blocks that we don’t want to include in the extraction process:

A Data Extraction - Select Objects (Page 3 of 8) [m] X

Select the objects to extract data from:
Objects Preview

Object 4 Display Name Type

Door 01 Door 01 Block | |
Door 02 Door 02 Block

Door 03 Door 03 Block
ISO Altile block  ISO A1 title block

B [S)S]IS]

Display options

[ Display all object types [ Display blocks with attributes only
(@ Display blodks only [ Display objects currently in-use only
O Display non-blods only

[ <Back |[ nNext> || cancel

When done, click Next button, and you will see the following dialog box:

A Data Extraction - Select Properties (Page 4 of 8) =} X

found based on the objects you seledted.

Select the properties you want to extract.

Properties

Property 4 Display Name Category
cosT cosT Attribute
[ |HexGHT HEIGHT Attribute
%] Attribute
™ |sup sup Attribute
WIDTH WIDTH Attribute

<Back || Next> || cancel
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At the right and under Category filter, deselect all choices except At-
tribute. Also, you can further deselect the attributes that you don’t want to
include in the extraction process. When done click Next to continue to the
fifth step in the extraction wizard. You will see the following dialog box:

A Data Extraction - Refine Data (Page 5 of 8) o X

In this view you can reorder and sort columns, filter results, add formula columns, and create external
data links.

Count 4 Name COST HEIGHT MATERIAL SUP WIDTH

Door 02 25999 200 Wood | ACMEWood | 1.0
| Dooro3 2999 190 Auminum ™ Aum 1.00
199.99 21 Wood | MYNEWood | 100

B combieidniolme
[ Show name column

<Back || Next> || cancel |.:

There are some basic functions you can do with this page:

= Sort the table ascending or descending by clicking the desired column
header

= Change the location of any column, by clicking the header and dragging

and dropping

Change column width by dragging the line separating any two columns

You can select to Combine identical rows

Show count column or not

Show name column or not
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If you right-click any header you will see the following menu:

4t Sort Descending

%1 Sort Ascending
Sort Columns Options ...
Rename Column
Hide Column
Show Hidden Columns »
Set Column Data Format ...

fx  Insert Formula Column ...
Edit Formula Column...
Remove Formula Column
Combine Record Mode >

Show Count Column

I

Show Name Column

Insert Totals Footer >
Remove Totals Footer

¥ Filter Options ...

Reset Filter

Reset All Filters

Copy to Clipboard

Use this menu to do all or any of the following:

Rename a column
Hide and Show columns
Set Column Data Format, you will see the following dialog box:

A Set Cell Format X

Data type:

Angle
Currency

Date

General
Percentage
Point

Text

Whole Number

| Additional Format... |

Lo ][ comel [[ kep

= Insert a new formula column; you will see the following dialog box. In
this dialog box type the name of the new column, then drag-and-drop
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the names of the attributes that you want to use, using the arithmetic

function between them

A Insert Formula Column X
Column name:
[Total Cost
Formula: |1 Columns: (1
<COST> * <Qty> Column Name &
MATERIAL
Name
21 = [ [
SUP v
Validate

m  Edit and Remove Formula Column

m  Insert Totals Footer

m  Create a filter for the selected column

If you want to establish a link between this table and an Excel file, click
the Link External Data button at the right.
If you want to set advanced sorting criteria then click the Sort Columns

Options button at the right.

If you want to establish a data link between these extracted data and

Excel sheet

Whereas the last button (Full Preview) will show a preview of the table
When done, click Next to the next step, you will see the following dialog

box:

| B Data Extraction - ¢
| A Data Extraction - Choose Output (Page 6 of 8)

Output options
Select the outputtypes for this extraction:
[ Insert dataextraction tableinto drawing

[ Output data to external file (xls .csv .mdb .bdt)

‘C:\Users\Munir Hamad\Documents\Practice 214.:‘

<Back

Next >

Cancel
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The user in this page can decide to insert the data extraction as a table in
the current file, and produce an external file such as an Excel sheet file and
an Access database file.

When done click Next to go to the seventh step, the following dialog box
will appear:

A Data Extraction - Table Style (Page 7 of 8) [m} X
Table style
Selectthe table style touse fortheinserted table:
s Header Header
(® Manually setup table Dam Da‘a
Enter a titlefor yourtable: Data Datﬁ
|Door Schedule| D a h D a h.
Title cell style: Title v
Data Data
Header cell style: Header v
Data cell style: Data v Dam Dam‘
Data Data

[ Use property names as additional column headers

<Back Next > Cancel

Select the table style you want to use. When done click Next to go to the
last step, the following dialog box will appear:

A Data Extraction - Finish (Page 8 of 8) o X

Click Finish to complete the extraction.

Ifyou chosetoinsert atable, you will be prompted foraninsertion point afteryou dlick Finish.

Any external files to create will be created when clicking Finish.

o | [ | (o]

Click Finish to wrap up the extraction process
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1. Start AutoCAD 2019
2. Open Practice 21-4.dwg file

3. Extract data from the following three files which exist in your Chapter 3
folder of practices:

a. CommercialBuilding-Ground Floor.dwg

b. CommercialBuilding-First Floor.dwg

c. CommercialBuilding-Second Floor.dwg

4. This is the final product of the extraction, do whatever it needs to produce
an identical replica:

Door Schedule

Name | HEIGHT | WIDTH | MATERIAL Supplier Qty | COST | Total Cost
Door 01 2.1 1.00 Wood MYNE Wood | 15 | 199.99 | $2,999.85
Door 02 2.00 1.00 Wood ACME Wood 6 299.99 | $1,799.94
Door 03 1.90 1.00 Aluminum TM Alum 121 249.99 | $2,999.88

33 $7,799.67

5. Save and close the file
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NOTES
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CHAPTER REVIEW

1. While you are defining a new attribute you can make the default value

equal to a field:
a. True
b. False
2. One of the following statements is not true about the extracting process:
a. While you are extracting you can add a formula column
b. You can add more than one formula column
c. Formula columns will use attributes and fields
d. You can add a total footer
3. You can edit attribute values by double-clicking the desired block:
a. True
b. False

4. After inserting a block containing attributes in my drawing you can do all
but:

a. Edit the values one by one

b. Edit the attribute definitions

c. Allow AutoCAD to synchronize the values automatically
d. Add a new attribute to the block

5. mode will create an attribute which will be equalized to the
default value

6. Invisible and constant are

is a system variable which will control to show or not show
a dialog box while inputting values for attributes
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CHAPTER REVIEW ANSWERS

1.a

3.a

5. Preset
7. ATTDIA



CHAPTER

EXTERNAL REFERENCING
(XREF)

In This Chapter

What is External Reference (XREF)?
Inserting External Reference
External Reference Layers

Editing External Reference Editing
External Reference Functions
External Reference Clipping
External Reference Special Function

eTransmit and External Reference

22.1 INTRODUCTION TO EXTERNAL REFERENCES

We are working these days in a collaborative work environment. Each

user needs his/her coworkers’” drawings to work as an underlay. External
Reference (or xref as many people like to call it) will help the engineers/
draftsmen to collaborate and coordinate their drawings with each other by
allowing them to bring in the others” drawing to your drawing with minimal
add-on size, and segregating the content of each drawing. This is an old tech-
nique in AutoCAD, but in the last two or three versions of AutoCAD, it was
allowed to bring in other file formats like DWF, DGN, PDF, and any image
file format, which makes it a very interesting subject to discuss.
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External Referenced files will establish a link with the original file, so
any change will take place in the original file, and you will be notified of any
updates. When a user opens his/her file, which uses xrefed files, the latest
version of these files will be loaded into the drawing.

External Reference is a better method than using the Insert command
to bring in contents from DWG files, as this method will add the whole file
into your file, it cannot be updated, and will mix all coming layers and blocks
with your current layers and blocks.

22.2 INSERTING EXTERNAL REFERENCES INTO DIFFERENT
FILE FORMATS

There is a single command that can insert all the five types of files in the
current drawing file. To reach this command go to the Insert tab, locate the
References panel, then select the small arrow at the lower right:

D D &—\ 82 Underlay Layers
| R

F o
Attach Clip Adjust F‘ Ll g
1% Snap to Underlays ON ~

Reference ~ El |

External References

Opens or closes the External References palette

[ EXTERNALREFERENCES

Press F1 for more help

The External Reference palette will come up showing only the name
of the current file:

w2 B @

File References
Reference ... a | Status Size
N Practice 22-1 Opened 139 K{

< >

Details B -

[> EXTERNAL REFERENCES
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To attach any file format, simply go to the top left part of the palette,
where a small list of button exists; click it, and you will see the following:

g-2--0
Attach DWG...
Attach Image...
Attach DWF...
Attach DGN...
Attach PDF...
Attach Point Cloud...
Attach Coordination Model...

As shown above, you can select one of the following file formats to bring
into your current file:

Attach DWG file

Attach Image file

Attach DWF file

Attach DGN file (Microstation V8 file)
Attach PDF file

Attach Point Cloud

Attach Coordination Model

22.2.1 Attaching a DWG File

You will use this command to attach AutoCAD drawing in the current
drawing. The normal Open dialog box will appear, and once you click OK,
you will see the following dialog box:

A Attach External Reference X
Name: | Fumiture b Browse...
Preview Scale Path type
[ Specify On-screen
3 e
pay
g Red Rotation
| Z
=, o3 (% ] Osectyonsaen
Uniform Scal
| s
Insertion point
Specify On-screen
— Block Unit
otk U
@ Attachment O Overtay i
-
Locate using Geographic Data
Show Details Cancel Help
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As shown, four parts of this dialog box are identical to the Insert block

command:

m  Scale

= Insertion point
= Rotation

= Block unit

The two different things are: Path type and Reference type.
As for Path type, we already said that AutoCAD keeps a link to the orig-

inal file to keep track of the changes that will take place. In order to do that
AutoCAD saves the current path of the DWG file attached. It will ask you
the type of the path; there are three possible choices:

NOTE

Path type

Relative path v
No path

Relative pat!
RFullalh

Full path: AutoCAD will save the exact path of the attached DWG file,
remembering the drive and folder(s), which means if the file is moved to
a different place, AutoCAD will report an error

Relative path: The default option. AutoCAD will only save the name
of the folder containing the file, ignoring the other superior folders and
drives. If your folder is moved to another place, AutoCAD will be able
to locate it

No path: AutoCAD will not save the path for the DWG file; as an alter-
native, it will search the current folder, then Search paths mentioned
in the Options dialog box and Files tab, both paths mentioned under
Project and Support

If you want to control default path type, use system variable
REFPATHTYPE. Set the value to be 0 for No Path, 1 for Relative
Path, and 2 for Full Path:

As for Reference Type, this option is dealing with multiple people using

external reference to bring in DWG to their files. Let’s assume that B brings
in a DWG to their file from A. Then C brings in B’s file. The following is
what C will see in their file:
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Attachment: C will see both A’s drawing and B’s drawing
= Overlay: C will see only B’s drawing

As a final note, AutoCAD will not allow a user to reference the same
DWEG file twice in the same drawing.

22.2.2 Attaching an Image File

You will use this command to attach an image file in the current draw-
ing. You will see a normal Open dialog box to select your desired file, and
once you click OK, you will see the following dialog box:

A Attach Image X
Name: Inside_using_Sun_Light N Browse.
Preview Path type Scale
Fullpath 5 [ Specify on-screen
1.00
Insertion point
[ Specify on-screen Rotation
x [0 [ Specify on-screen
Z [o*
Show Details OK Cancel Help

We already discussed all the parts that appear in this dialog box. Auto-
CAD permits reference to the same file more than once in the same drawing.
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22.2.3 Attaching a DWF File

You will use this command to attach a DWF file in the current drawing.
You will see a normal Open dialog box to select your desired file, and once
you click OK, you will see the following dialog box:

A Attach DWF Underlay X
Name: | Columns <] | Browse...
Select one or more sheets from the DWF file:
Path Type Scale
Specify on-screen
o Ful path v 6
1
Insertion point
Specify on-screen Rotation
x [0 [ specify on-screen
\ 0
Angle: [o
zZ 0"
Showoeiat e = =

This dialog box is identical to the attaching DWG file dialog box except
for the part for selecting which sheet of the DWF file you want to attach,
that is, if you have a multiple sheet DWF file. AutoCAD permits to refer-
ence the same file more than once in the same drawing.

22.2.4 Attaching a DGN File

You will use this command to attach a DGN (Microstation) file in the
current drawing. You will see a normal Open dialog box to select your de-
sired file, and once you click OK, you will see the following dialog box:

A Attach DGN Underlay X
Name: [First_Floor o| | Browse...
Select a design model from the DGN file:
Path Type Scale
[A Spedify on-screen
Fullpelh 2 12.00
Insertion point
[ Specify on-screen Rotation
x: [o" [ Specify on-screen

Conversion Units 2
@ Masterunits O Sub units

Show Details |I| Cancel Help

This dialog box is identical to DWG file except for one thing: the part
about Conversion Units. If you know that MicroStation files deal with two
units, Master and Sub, you have to tell AutoCAD whether the current Au-



EXTERNAL REFERENCING (XREF) © 671

toCAD unit is Master or Sub. AutoCAD permits reference to the same file
more than once in the same drawing.

22.2.5 Attaching a PDF File

You will use this command to attach a PDF file in the current drawing.
You will see a normal Open dialog box to select your desired file, and once
you click OK, you will see the following dialog box:

A Attach PDF Underlay X

Name: | ACP_AutoCAD v Browse...

Select one or more pages from the PDF file:

~ v“_a: - Path Type Scale
[ Specify on-screen
- | R L
1 2
Insertion point
[ Specify on-screen Rotation
Show Detas o ] [cmal [ e

This dialog box is identical to the attaching DWG files dialog box except
the part about selecting which sheet of the PDF file you want to attach, that
is, if you have a multiple sheet PDF file. AutoCAD permits reference to the
same file twice in the same drawing.

Note the following:

= The current layer will be always the carrier of the reference file, based on
that, the user is advised to remember the name of the current layer when
he/she is attached the reference file, so as not to freeze it in the future

= The first time you insert a reference file of any type, you will notice at
the right part of the Status bar an icon called Manage Xrefs; clicking it
once will show the External Reference palette:

Manage Xrefs

iR 3=

L

NOTE  Attach Coordination Model is to attach a Navisworks NWD file.
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22.3 EXTERNAL REFERENCE PALETTE CONTENTS

Mastering the different parts of the palette is very helpful to get the de-
sired information. We will discuss each part of the palette and what it means
for you. The upper part has two views:

= List view: it shows all the files attached right now to your file. Each
attachment has a different icon to its left to distinguish it from the others.
Also, you can see to the right of the name lots of information about the
file, such as its status, size, path, etc.:

>
Reference Name Status Size Type

W Practice 22-1 Solved Opened 120KB  Current

Columns - Columns-Model Loaded 7.35KB DWF

@ Fumiture Loaded 138KB  Attach

:l Inside_using_Sun_Light Loaded 779KB JPG

< >

= Tree view: it will show the same files but in tree view. This is very handy
if your referenced DWG file has reference files by itself. This view has
no details

| File Ref
*N Practice 22-1 Solved
% Furniture
El Inside_using_Sun_Light
Columns - Columns-Model

As for the lower part, it has two views:
= Details, which will show the following. You can see that the Saved Path
is editable and can be changed from this part:

| Details =
Reference N... Furniture A
Status Loaded

Size 138KB

Type Attach

Date 9/18/2011 2:04:10 AM

Found At E:\AutoCAD 2014 Courseware\AutoCAD 2014 2D Bool ,
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= Or, you will see a preview of the attached file, as shown in the following:

22.4 USING THE ATTACH COMMAND

AutoCAD offers another way to attach all types of files without using a
palette, which is the Attach command. To access this command go to the
Insert tab, locate the Reference panel, then select the Attach button:

[@J ![j ﬁ—\ E} Underlay Layers
-

3 F <
Attach| Clip Adjust L2 *Frames vary

18y Snap to Underlays ON ~

Attach

Inserts references to external files such as other drawings, raster
images, and underlays.

[ ATTACH

Press F1 for more help

The following dialog box will appear to select first the type of the file
(use the list shown below), then to select the desired file:

A Select Reference File X

lookin: [ [Commercal Budng o] @@ B @ X E] Vew - Tos -
%ﬂ Name . Preview
[ First_Floor.dgn
Bl
X
=
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22.5 REFERENCE FILES AND LAYERS

External Reference — as we mentioned previously — segregates coming
layers from reference DWG files and the original layers. To check this out,
you should visit the Layer Properties Manager palette after the attachment,

and you will see the following:

Current layer: 0 Search for layer :
CR S GG Ry (VS © 3 P
Filters « | S. Name 0. F.. L.. P. Color Linetype  Lineweig...
. =4 Al |20 § Xl © Mwhite Continu.. — -0.03 [
(& All non-Xref Layel <7 A-Doors G %S © Mblue  Continu.. — -0.03 [
(& All Used Layers | < A-Layout § Xcf© Oeyan  Continu... — -0.03 [
2B Xref &7 A-Walls G ¥tcf © Mwhite  Continu.. — -0.03 [
(3, Fumniture 47 A-Windows @ % cf © Mwhite Continu.. — -0.03 [
47 Centerlines @ X¢cf © Cgreen  DASHDO.. — -0.03 [
47 Centerlinestags Q Xcf © Ogreen  Continu.. — -0.03 [
47 Defpoints Q Lt © Mwhite Continu... — -0.03 [
47 Dimensions QTS Mred Continu... — -0.03 [
£z Furniture|Kitchen Furniture Q Lcf © Mwhite Continu.. — -0.03 [ o«
£ Furniture|Room Furniture Q ¢S © Mwhite Continu... — -0.03 [ §
&7 Fumniture|Toilet Furniture Q 4T © Mwhite Continu... — -0.03 [ %
47 Partition § Xaf © Oyellow Continu... — -0.03 [ E
47 Staircase QS W27 Continu... — -0.03 [ E
&7 Text Q X4 © M mage.. Continu... — -0.03 [ w
= 5| < Title Block Q Xcf © Mwhite Continu.. — -0.03 [ |2
; = /= Viewnort Q%S Mblue  Continu.. — -002 [V |2
[:] Invert filter «| < > 2
All: 17 layers displayed of 17 total layers g

Seeing the above palette, the user can easily distinguish the original lay-
ers of the current file, and layers coming from a DWG reference file. At the
left pane, you can see an automatic filter called Xref.

Layers coming from a DWG reference file always start with the name of
the file, then a pipe (|), and then the name of the layer: filenamel|layername.

We have to mention two big facts about layers coming from a reference:

= AutoCAD disallows you to draw on reference layers, so you can’t make
any of them current

= AutoCAD allows you to change the properties of referenced layers (color,
linetype, lineweight, etc.) and to change the status of a layer (on/off,
freeze/Thaw, etc.) without affecting the original file. Once you save the
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file, the changes made will be saved. If you want to change this setting,
use the system variable VISRETAIN, and set its value to be 0 instead of 1:

Extemal References (Xrefs)
Demand load Xrefs:
Enabled with copy v

[:'q [C] Retain changes to Xref layers

8 [V] Allow other users to Refedit curent drawing

22.6 CONTROLLING THE FADING OF A REFERENCE FILE

When you attach a DWG file to your current file, you will notice it is
faded. This is true because the default setting for any DWG reference file is
70% as it shows in the Reference panel.

You can do two things regarding this issue:

= Control the fading percentage by increasing it or decreasing it using the
Reference panel:

[@J ![j @L__h_ 82 Underlay Layers

1 e
Attach Clip Adjust L) “Frames vary
18 Snap to Underlays ON ~

€ Edit Reference

ref fading k 50 ‘

i

=l

T

\

Xref Fading

Specifies the fading intensity value of externally referenced
drawings. This option only affects the display on the screen. It
does not affect plotting or plot preview.

[ XDWGFADECTL

Press F1 for more help

= Turning on/off the fading using the Reference panel:

Pty

Attach Clip Adjust

3 Underlay Layers
Q, *Frames vary* ~
,ﬁﬁ Snap to Underlays ON ~

[*Z Edit Reference
2 1 50

Xref Fading

Turns on or turns off the fading effect applied to externally
referenced drawings

= XDWGFADECTL

Press F1 for more help
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PRACTICE 22-1 ATTACHING AND CONTROLLING

REFERENCE FILES

N & «vit A WO DN

12

1S5.
16.

17.

18.

19.

. Start AutoCAD 2019

. Open Practice 22-1.dwg file

. Make sure that layer 0 is the current layer

. Using External Reference, attach Furniture.dwg file using 0,0

. Using External Reference, attach Columns.dwf using 0,0

. Go to D-Size Architectural Plan layout

. Using External Reference, attach Inside_using_Sun_Light.jpg and using

the user base point and scale, go to the frame and insert it in the upper
part of the legend using proper scale to fit within

. Close the External Reference palette
. Start Layer Properties Manager

10.
11.

How many layers are added with the Furniture.dwg?

What are their names?

>

. Change the color of Toilet Furniture to Red
13.
14.

Freeze layer Kitchen Furniture

Go to the Options dialog box and select Open and save tab, and turn off
the checkbox Retain changes to Xref layers

Save the file, and close it

Reopen the file, what happens to the reference file layers?

Why?

Turn off the fading of reference DWG file, then turn it on to see the dif-
ference

Click the Manage Xrefs button at the Status bar to show the External Ref-
erence palette, then examine the four parts of the palette

Save and close the file
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22.7 EDITING AN EXTERNAL REFERENCE DWG FILE

AutoCAD allows you to edit any external referenced DWG file using
two methods, they are:

= Using Edit Reference command
= Using Open command

Ethically the user should not edit another person’s file without his/her
permission. What we will discuss here is the possibility of doing so.
22.7.1 Using the Edit Reference Command

This command will edit the external referenced DWG file in its place.

To issue this command, go to the Insert tab, locate the References panel,
then select the Edit Reference button:

‘@J [@__h_ 82 Underlay Layers

1 .o
Attach Clip Adjust L2 Tames vary
& Snap to Underlays ON ~

& Edit Reference

ul
%

Edit Reference

Edits a block or an external reference directly within the current
drawing

[ REFEDIT

Press F1 for more help

You will see the following prompt:

Select reference:

Click on the desired DWG to edit, you will see the following dialog box:

A Reference Edit X
Identify Reference ' Settings

Reference name: Preview
El=] "
£3 Fumiture[Toilet - top
3 Fumiture|Sink - Oval top 2
L3 FumiturelFaucet - Bathroom top E' . ¢ _j
3 Fumiture|Entertainment Center
£ Fumiture|Exercise Bike

% FumiturelSofa - Roundback Loveseat 5ft. V
< >

Path:  E:\AutoCAD 2019 Courseware\AutoCAD 2...ces andProjects\Chapter 22\Fumiture.dwg

(® Automatically select all nested objects
(O Prompt to select nested objects

o] (oo | [
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As you can see, the filename of the selected file appears with all of the
blocks coming with it, which proves that this command can edit not only ex-
ternal referenced files, but blocks as well. If this is the file you want to edit,
click the OK button. Once you do, two things will take place:

= All the drawing will be dimmed except the selected file
= Anew context tab titled Edit Reference will appear showing four buttons

Meanwhile, the user can use all the Modifying commands in order to
alter the file in its place.
The context tab will contain four buttons, they are:

= Add to Working Set: to allow you to add more objects to the current set
of objects to edit

= Remove from Working Set: to allow you to remove objects from the cur-
rent set of objects to edit
Save Changes: this is the final step after you finish editing

= Discard Changes: this is the final step after you finish editing and decide
you no more need these changes to take place

22.7.2 Using the Open Command

This command will open the external referenced DWG file for editing,
then save the file with the new amendments. To do that, click any object in
the external referenced DWG file, then right-click; a long menu will appear,
select Open Xref option:

Edit Xref In-place
Open Xref

Clip Xref

External References,..

OB B0

Clipboard >

The file will open, ready for editing. Make the changes you need then
save the file and close it.
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There two things worth noting while discussing this issue:

= There is no way you can prevent anybody who referenced your file from
opening it and making changes. But you can prevent them from doing
editing in place. To do that go to the Options dialog box, then select the
Open and Save tab, and click off “Allow other users to Refedit current
drawing” option

Extemal References (Xrefs)
Demand load Xrefs:

Disabled v

| F& ] Allow other users to Refedit curent drawing

= Regardless of the method used, if any changes were saved to the external
referenced file, you will see a balloon stating that changes took place to
the file, and you need to reloaded it, just like the following:

@) External Reference File Has Changed X
A reference file has changed and may need reloading:

Reload Furniture

N

22.8 EXTERNAL REFERENCE FILE-RELATED FUNCTIONS

When you are dealing with the External Reference palette using the top
part, you can right-click the name of the file to get the following menu:

[ File References £k
Reference ... a | Status Si
N Practice 22-1* Opened 13

&)

Open

Attach...

Unload

Reload %
Detach

Bind...

Xref Type >

Change Path Type >
Select New Path...
Find and Replace...
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As shown, there are six commands:

Open (already discussed)

Attach (will show you the Attachment dialog box to edit the settings of
attachment)

Unload

Reload

Detach

Bind

Xref Type (Attach or Overlay)

Change Path Type (Make Absolute, Make Relative, Remove Path)
Select New Path

Find and Replace

We will discuss these eight new commands:

22.8.1 Unload Command

Unloading an attached file means the file will disappear from the dis-
play, but the link will stay. This is (in principle) similar to the freeze function
in layers.

The unloaded file will look like the following in the list:

Reference Name Status Size Type Date
N Practice 22-1 Solved* Opened 120KB  Current 9/16/2017
Columns - Columns-Model Loaded 7.35KB DWF 9/16/2017
B% Fumiture ¥ Unloa... Attach
[&] inside_using_Sun_Light Loaded 77.9KB  JPG 5/23/2011

22.8.2 Reload Command

Reload command can be used to reload an unloaded file. Or you can use
it to refresh all of your current links if needed.

22.8.3 Detach Command

This command will make the link disappear just like the Unload com-
mand, except the user will lose the link as well. Therefore, you will not see
the file in the list. If you need the file again, you have to attach it again.
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22.8.4 Bind Command

If for any reason the user opts to keep the latest copy of an external ref-
erenced DWG file in his/her current file and cut the link between the two
files, then the user should use the Bind command. Bind command will bind
the contents of the desired file inside your current drawing and will remove
the link. Bind command offers two methods for binding, as you will see in

the following dialog box:

A Bind Xrefs/DGN underlays X
G
(® Bind

Cancel
O Insert

As shown you have two choices:

Bind
Insert
The difference between the two methods is the naming of layers, styles,

and blocks after the binding process end. Assume we have a layer called:

Furniture|Frame

If you use bind the name will become: Furniture$0$Frame (the name of
the layer that the file comes from is still there, and “|” was converted to $0$).

On the other hand, if we use Insert, it will become Frame.

That applies to styles (text style, dimension style, etc.) and blocks.

22.8.5 Xref Type
This option will change the xref type from Attach to Overlay and vice
versa.

22.8.6 Change Path Type

Upon the attachment of xref, the user should specify whether he/she
wants to make the path Absolute, Relative, or No Path. With this option, the
user can change this setting to any of the other options.



682 ° AuToCAD® 2019 BEGINNING AND INTERMEDIATE

22.8.7 Select New Path

This option will open Select new path dialog box for you to select new

location for a lost reference file, and then gives you the ability to apply the
same new location for other missing references.

22.8.8 Find and Replace

Assume you want to change the path of a group of reference files, this is

the answer for you. This option will find all the references that use a speci-
fied path from all the references that you selected and replace them with a
new path.

PRACTICE 22-2 EXTERNAL REFERENCE EDITING

. Start AutoCAD 2019
. Open Practice 22-2.dwg file
. Click on any object in Furniture.dwg, then right-click and select the Open

Xref option

. Erase the table and chairs in the kitchen and save the file

5. A bubble will come to reload the file, reload the file to get the latest ver-

sion of it

. Using the External Reference palette, unload Furniture.dwg

7. Reload Furniture.dwg

10.

11.

. Open the Layer Properties Manager palette and take a look at the three

layers coming from Furniture.dwg

. Using the External Reference palette, bind Furniture.dwg using the Bind

option
List the things took place after binding:

a.

C.

Save and close the file
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22.9 CLIPPING AN EXTERNAL REFERENCE FILE

AutoCAD allows you to clip an external referenced file (of any type) to
show portions of the file. To reach this command go to the Insert tab, locate
the Reference panel, then select the Clip button:

IQJ g\]j @L—:]_ 82 Underlay Layers

1 o
Attach| Clip | Adjust L2 “Frames vary

18Y Snap to Underlays ON ~

Clip
Clip a block, externally referenced file, or viewport to a specified
boundary

o CLIP

Press F1 for more help

The following prompt will come up:
Select Object to clip:

You can select any type of external referenced file. For simplicity, we
will show the DWG file prompts. The prompts you will see are:

Enter clipping option [ON/OFF/Clipdepth/Delete/
generate Polyline/New boundary] <New>:

The default option is to create a new boundary to clip the existing refer-
enced file. So if you press [Enter] the second prompt will come up:

[Select polyline/Polygonal/Rectangular/Invert clip]
<Rectangular>:

Using this prompt you can:

Select a drawn polyline to act as a boundary
= Define a new boundary using polygon option which will draw any irregu-
lar shape
Define a new boundary using rectangular shape
Invert an existing boundary
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Based on the option you will select, define the desired boundary; hence

you will now see some of the referenced file rather than all of it.

The other options are:

Turn the clipping on/off while keeping it
Deleting the clipping boundary
Clip depth (that has to do with the 3D)

Note that by default the user can’t see the clipping boundary, due to the

hidden nature of it. To show it and accordingly manipulate it go to the In-
sert tab, locate the Reference panel, and check the second list at the right;
you will see:

; j ||| j 0 82 Underlay Layers
L}- [ *Frames vary* ~
Attach Clip Adjust [F= L/

Hide frames
Ref I

@ Display and plot frames
@ Display but don't plot frames

‘ *Frames vary*

There are four choices to pick from, they are:

Hide frames

Display and plot frames
Display but don’t plot frame
Frames vary

While the frame is shown, the user can click the frame itself to show the

following:




EXTERNAL REFERENCING (XREF) ¢ 685

With grips are displayed you can:

Resize the frame

Invert the frame

Delete the frame (deleting the frame using [Del] button will mean delet-
ing the external reference file—be careful)

22.10 CLICKING AND RIGHT-CLICKING A REFERENCE FILE

There are two actions that you can make while you are dealing with an
external referenced file:

= When you click it, a context tab will appear with related panels for edit-
ing, clipping, and other options

= When you click, then right-click, similar specific functions will appear
with the menu relating to the type of referenced file selected

22.10.1 Clicking and Right-Clicking a DWG File

Clicking (one click) a DWG referenced file will lead to the External
Reference context tab, which includes three panels, just like the following:

H B = E N

Edit Reference In-Place Open Reference | Create Clipping Remove | External
Boundary  Clipping | References

Edit Clipping | Options

The Edit panel contains the Edit Reference In-Place and Open Refer-
ence buttons (both discussed), the Clipping panel contains the Create Clip-
ping Boundary and Remove Clipping buttons (both discussed), and finally
the Options panel contains an External References button which will show
the External Reference palette.

Right-clicking a DWG referenced file will show the following menu:

neLc mpu

Edit Xref In-place
Open Xref
Clip Xref

External References...

AR ANy

linbhnacd

They are identical to the buttons in the context tab.
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22.10.2 Clicking and Right-Clicking an Image File

Clicking (one click) an image referenced file will lead to the Image con-
text tab, which includes three panels, just like the following:

cn L
I o m% =X 4 [§
] 50 (] EE
Create Clipping Remove ||Show | Background External
}ade 0 Boundary  Clipping ||Image| Transparency References

v,

v

Adjust | Clipping | Options

The Adjust panel contains Brightness, Contrast, and Fade slider, to con-
trol the image colors; the Clipping panel contains Create Clipping Bound-
ary, and Remove Clipping buttons; finally the Options panel contains Show
Image, Background Transparency (whether to show objects behind the im-
age), and External References buttons.

Right-clicking an image referenced file will show the following menu:

J—
Image > Adjust
Clip

Transparency

©3  Add Selected

T Select Simil
5 SEEERINT External References

*h  Deselect All
They are identical to the buttons in the context tab.

22.10.3 Clicking and Right-Clicking a DWF File

Clicking (one click) a DWF referenced file will lead to show the DWF
Underlay context tab, which includes three panels, just like the following:

] 75 E =% [0 - 0

Display in Monochrome | Create Clipping Remove || Show |Enable| External Edit
Boundary  Clipping ||Underlay| Snap | References Layers

Adjust | Clipping | Options | DWF Layers

The Adjust panel contains Contrast, Fade sliders, and Display in the
Monochrome button to control the image colors; the Clipping panel con-
tains Create Clipping Boundary and Remove Clipping buttons; the Options
panel contains Show Underlay, Enable Snap, and External References but-
tons; and finally the DWF layers panel includes Edit Layers, which will show
the following dialog box:
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A Underlay Layers X

Select an underlay to viewits layers.

Reference Name: l © First_Floor-Practice 22-1-Model v
Search for layer Q|

On Name

9 0

J A-Doors

d A-Walls

? A-Windows

¢ Centerlines

? Centerlinestags

¢ Partition

¥ Staircase

9 Text

Cancel Help

Right-clicking a DWF referenced file will show the following menu:

! DWF Clip...
ou

| £ DWEF Layers...

(] DWF Object Snap
‘f‘,’ External References...

SEmreeey .

They are identical to the buttons in the context tab.

DGN and PDF tabs are identical to DWF so there is no need to repeat
them.

To wrap up this subject, you will notice that there are two buttons in the
Reference panel that we didn’t go into; they are:

= Underlay Layers button: which will show a dialog box of Edit Layers
mentioned above for all DWF, DGN, and PDF attached to your current
drawing
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Snap to Underlays button: which will acquire a point on DWF, DGN,
and PDF files, you will see the following list:

F .
Attach Clip Adjust L2 “Frames vary
18 Snap to Underlays ON 'I

‘@J @J @L}_ 82 Underlay Layers i

Refd [0
= [&; Snap to Underlays OFF

[@j Snap to Underlays ON

*Underlay OSnap's vary*

PRACTICE 22-3 EXTERNAL REFERENCE FILE CLIPPING AND

CONTROLLING

W

© ©® N O »n A

10.

11

. Start AutoCAD 2019
. Open Practice 22-3.dwg file
. Using the Insert tab and Reference panel, click Clip, click one of the

furniture, select rectangular shape, and create a rectangle around the
kitchen and toilet

. What happened to the other furniture?

. Select to show the frame of the clip

. Click the frame, and shrink it to include only the kitchen
. Invert the clipping frame

. Using the clip command delete the clipping frame

. Go to D-Size Architectural Plan layout, and zoom to the image at the top

right of the title block
Click the frame of the image, what happened?

. Change the Fade % to 30%
12.

Using the context tab, clip the image to a smaller size
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13. Go back to Model space, select one of the columns, then right-click, and
set DWF snap to off

14. Hide frames of clipping
15. Save and close the file

22.11 USING THE ETRANSMIT COMMAND
WITH EXTERNAL REFERENCE FILES

If you attached to your current file several DWG files, along with image
and DWF files, then your boss told you that we need to send your file to
somebody via e-mail. If you simply write your e-mail and attach your cur-
rent file, you are making a big mistake, because your file is now dependent
on other files to look complete; hence AutoCAD will show the recipient an
error message of the sort “Can’t locate xxxx.dwg attached” or “Can’t locate
xxxx.jpg attached.”

So we definitely need other methods to dispatch a DWG file with the
attached files, even if you are not using reference files, because DWG files
use font, hatch, linetype, and shape, files which may not exist in the recip-
ient’s computer. This method is eTransmit command, which will (using a
simple click) collect all related files to your current file, and then zip them,
and prepare them to be sent either using e-mail or other means.

Using the Application Menu, select Publish/eTransmit. If you didn’t
save your file, you will see the following message:

eTransmit - Save Changes X

0 The current drawing is not saved.

Do you want to save the current drawing before continuing?

Yes No Cancel
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Save your file by clicking Yes and then the following dialog box will come

up:
A Create Transmittal X
A | -
g Current Drawing(s): & Current user: Munir Hamad
Files Tree Files Table Select a transmittal setup
&S Curent Drawing

=R @ My_Viladwg
&R
! First_Floor.dwf
EHz) AutoCAD Plotter Configuration File
[ DWF6 ePlot pc3
B[ Extemal References Setup description:
(Y ™ Fumiture dwg

I Tr Setups... I
Included 4 file(s). 381KB Preview
Enter notes to include with this transmittal package:
[0k [Momed ] [Foee 7]

At the top left you can see two tabs; the default is the Files Tree, and
another view is Files Table as shown in the following:

Files Tree| Files Table

Filename Path Type Version
2 E Columns.dwf  E:\AutoCAD 2014 C Autode:
VI [ DWF6 ePlot pc: C:\Users\Munir\app AutoCA Y
v [%, Fumiture.dwg  E:\AutoCAD 2014 C Fusion ' AutoCAD 2
v Inside_using_St E:\AutoCAD 2014 C JPEG F
W IR Practice 22-4 Sc E:\AutoCAD 2014 C Fusion | AutoCAD : |

< >
Included 5fie(s). 301KB [ Add Fle.. ||
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You can include/exclude any undesired file. Using the button labeled
Add File, you can add other files to the existing list.

Use the Transmittal Setups button to create your own parameters. Click
the Transmittal Setups button, then click New button, and you will see the
following dialog box:

A New Transmittal Setup X

‘g Cumrent user: Munir Hamad
New Transmittal setup name:
[Arch_Plan

Based on:
Standard v

(o] [ oo

Type the name of the new setup then click Continue button to see the

following dialog box:

A Modify Transmittal Setup X

() Cument user: Munir Hamad
Current transmittal setup: Arch_Plan

Transmittal type and location Actions

Transmital package type: [0 Send e-mail with transmittal

Zip (*zip) v | [JSet defaut plotterto none’
[ Bind extemal references

File format: Bod

AutoCAD 2018/LT 2018 Drawing Format v e

|4 Maintain visual fidelty for annotative objects (%) [ Purge drawings

Transmitalfle folder:
(C:\Users \Munir Hamad\Desktop\Commercial_Buiding\ v |

Transmital file name:
Prompt for a fiename ~

My_Vila - Arch_Plen.zip

Path options

(® Use organized folder structure

Include options
M include fonts

All the options in this dialog box are very simple so that any common

Source root folder: [ include textures from materials
[C:\Users\Munir Hamad\Desktop\Commercial_Buiding + | [ Include files from data links
O Place allfiles in one folder [4 Include photometric web files
O Keep files and folders asis [Jinclude unloaded fie references
Transmital setup description:
Cancel

computer user will change them effectively.

Make the necessary changes then click OK to end this dialog box.
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As a final step, click the button at the lower left labeled View Report

to decide if everything is OK before the final go ahead. You will see the
following:

A View Transmittal Report X

'Ea Curment Drawing(s): My_Villa.dwg
=1

Transmittal Report:
(Created by AutoCAD eTransmit Sunday. February 11, 2018, 2:39 PM.

Drawing:
This is a transmittal based on My_Vill.dwg
Files:

Root Drawing:
My_Vila.dwg
/AutoCAD Drawing (Extemal) References:
Chapter 22\Fumiture dwg

\AutoCAD Font Map References:
acad fmp

|AutoCAD Compiled Shape References:
Fonts\simplex shx
Fonts\typeshp shx
Fonts\isocp shx
Fonts\romans.shx

True Type font file References:
Fonts\arial ttf
Fonts\arialbd ttf

IDWF File References:
First_Floor.dwf

PRACTICE 22-4 USING THE eTRANSMIT COMMAND

1. Start AutoCAD 2019

2. Open Practice 22-4.dwg file

3.

4. See the Files Tree and Files Table. Is the AutoCAD Plotter Configuration

Start command eTransmit

File listed? If yes, what is it?

. Create a new Transmittal Setup and name it Architectural Drawing. Make

sure of the following:
a. Package type = Zip file
b. File format = AutoCAD 2013

c. Include fonts = yes

. As you noticed, font files are added
. View the report
. Save the file as Architectural Drawing.zip

. Save and close the file
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NOTES
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CHAPTER REVIEW

1.

You can attach DOC and XLS files to my AutoCAD drawing using the
External Reference palette:

a. True

b. False

. There is only one reference type: “Overlay”

a. True

b. False

. I you attached a DWF file, all is correct except one:

a. You can control DWF layers
b. You can Unload and Reload
c. You can Bind

d. You can Detach

. You can attach the same image file more than once in the current file:

a. True

b. False

. One of the following statements is not true:

a. Once you attach one file, the icon will appear at the right part of the
Status bar

b. The current layer will be always the carrier of the reference file
c. Layer 0 will be always the carrier of the reference file

d. Relative path is better than Full path

. If we have a layer in a reference DWG file named Furniture|Chair, it will

be after using Bind command and Bind option

will collect all related files to your current file and then
zip them, and prepare them to be sent either using e-mail or other
means



EXTERNAL REFERENCING (XREF) ¢ 695

CHAPTER REVIEW ANSWERS

1. b
3.c
S. ¢

7. eTransmit






CHAPTER

SHEET SETS

In This Chapter

What are sheet sets?

Types of sheet sets

Understanding the Sheet Set Manager
Example sheet set creation steps

Existing drawing sheet set creation steps
eTransmit, Archive, and Publish sheet sets
Label blocks & Callout blocks

23.1 INTRODUCTION TO SHEET SETS

The ultimate goal for any company, especially Architectural Engineering

Construction firms, is to print out the final design in a sheet set. Printing in-
dividual drawings then gathering them into a set, labeling them, and putting
them in a certain sequence proved to be burdensome. International bodies
like US National CAD Standard (NCS — http://www.nationalcadstandard.
org) produced a CAD standard, which addresses the sheet sets, specifying
discipline designator, sheet type designator, and sheet sequence number.
Accordingly, different companies who want to adopt US NCS wants Au-
toCAD to help them do their print job quickly and accurately. AutoCAD
responded, and since AutoCAD 2005 has provided Sheet Set creation and
manipulation.



698 ° AuToCAD® 2019 BEGINNING AND INTERMEDIATE

AutoCAD will create a sheet set then save it as a template to be used
several times as needed, which will help you to avoid repeating the work.
There are two methods to create a sheet set, they are:

= Example sheet set: Example Sheet set is a premade sheet set to provide
the organizational structure of the sheet set depending on the discipline.
There will be no sheets attached to the sheet set, hence you should cre-
ate sheets, add views, and scale them

= Existing drawings: this method will use the layouts in the drawings as
sheets, and folders as subsets

There are pros and cons for each method. The first method advocates
will tell you: “This is a lengthy method, yes! But it will give you full control
over all the elements.” The advocates for the second method will tell you:
“While we are masters at creating layouts, why do the work twice, once for
the layout, and the again for sheet sets?”

23.2 DEALING WITH THE SHEET SET MANAGER PALETTE

In this part, we will discuss:

= How to open and close an existing sheet set
= How to deal with the Sheet Set Manager palette

23.2.1 How to Open and Close an Existing Sheet Set

To show the Sheet Set Manager palette go to the View tab, locate the
Palettes panel, then select the Sheet Set Manager button:

SEsR

Tool Properties |Sheet Set =

N Palettes Manager| [ [7]
Palettes

Sheet Set Manager

Opens or closes the Sheet Set Manager

[ SHEETSET

Press F1 for more help
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Or, if there are no opened files, you can click the same icon in the Quick
Access menu. Either way, you will see the following palette coming up:

X
o | Open.. | & & -8

] sheetlist

Sheet Views

J

[{> Sheet Set Manager
Model Views

=

From the list at the top select Open:

Recent

Sheet List

New Sheet Set...

The normal Open dialog box will appear; select your desired *.DST
file to open it. There are several sample DST files in the following path:
\Autodesk\AutoCAD 2019\Sample\Sheet Sets\, and you will find three
folders: Architectural, Civil, and Manufacturing.

The following will appear:

(@ Civil Sample Sheet... v| & a - %8 -

Bl ¥ x

B
2
3
2
=
2
7
3
£
Sheet List

00 - Cover Sheet
- Master Plan

sting Conditions

02 - Bxisting Conditions Plan 1
03 - Existing Conditions Plan 2
04 - Bxisting Conditions Plan 3
05 - Existing Conditions Plan 4
&) Site Grading Plans

06 - Site Grading Plan 1

07- Site Grading Plan 2

08 - Site Grading Plan 3

09 - Site Grading Plan 4

=-E) Site Utility Plans

10 - Site Utility Plan 1

Sheet Views ]

]

11 - Site Utility Plan 2
12 - Site Utility Plan 3
13 - Site Utility Plan 4
=-8) Site Layout Plans

14 - Site Layout Plan 1

Model Views

15 - Site Layout Plan 2
16 - Site Layout Plan 3
K] 17 - Site Layout Plan 4
files

18 - Nesenkeag Drive
19 - Sewer Profiles

20 - Drainage Summary
21 - Erosion Control Plan

[{» Sheet Set Manager
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An existing sheet set can be closed by clicking the name of the sheet set
in the Sheet Set Manager, then right-clicking to bring up a menu; select the
first option, Close Sheet Set:

et List

Close Sheet Set

01 - Maste
-8 Existing Cd New Sheet...

02- Exi New Subset...

03 - Exi Import Layout as Sheet...
04 - Exi
05 - Exi Resave All Sheets

=-E) Site Gradin| Archive...

g:z: Publish ,
08 - Sit eTransmit...

09 - Sity Transmittal Setups...
-5 Site Utility
10 - Sity
11 - Sit Properties...

& 12- site

[ 12 - Qita I Wility Dlan 4

Insert Sheet List Table...

23.2.2 How to Deal with the Sheet Set Manager Palette
As shown above, the Sheet Set manager palette has three tabs:

Sheet List tab
Sheet Views tab
Model View tab

While you are in the Sheet List tab (default tab) you will see the
following:

& Civil Sample Sheet Set _E‘
[ 00 - Cover Sheet N
[E] 01 - Master Plan

=-8) Existing Condmo:s\'\ \ Sheet Set Name

[&) 02 - Existing Conditions Plan :

[&] 03 - Existing Conditions Plan 2 \

[&] 04 - Existing Conditions Plan 3
[&] 05 - Existing Conditions Plan 4

=-8) Site Grading Plans =
[&) 06 - Site Gradlng‘l’l}'\ 2
(&) 07 - Site Grading Plan 2
N rading 2
S

Individual Sheet

[&) 08 - Site Grading Plan 3
. 09 - Site Grading Plan 4
=) Site Utility Plans
10 - Site Utility Plan 1
11 - Site Utility Plan 2 ¢ Sheet under Subset

\ Subset Name
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In the Sheet List tab, you will see the following:

Sheet Set name

Individual sheets (not listed beneath Subsets)

Subsets (method to group sheets)

Sheets under Subsets

You will see the sheets sorted in a way from top to bottom

For each sheet, there is a number and a title (for instance 01 is the num-

ber for the Master Plan sheet)

We will cover the Model View tab first, then we will tackle the Sheet

Views tab. When you click you will see the following:

[ Locations =
=-2@ C:\Program Files\Autodesk\AutoCAD K

Sheet List

#-0 Civil Sample Sheet Set.dwt
+-f& Drainage Summary.dwg
+-f& Erosion Control Plan.dwg
=R Existing Conditions Plan.dwg o
(I3 Plan1

& Plan2
I3 Plan3

IS Plan4 ) \
& Master Site Plan.dwg

& PB-BASE.dwg
+-f& PB-EX41.dwg

Source File

SHeet Views’

[~ Views in Source File

The Model View tab contains the AutoCAD files named source files,
which contain the views which will be used in the first method of sheet sets
(user will be using the drag-and-drop method to insert these views as an

external reference to the current file).

Clicking on the Sheet Views, the following will be shown:

View by sheet ElK] «
£ North Island Highway
5 03 - Grading Plan T

Sheet List

Plan1 T

=[5 04 - Grading Plan 2~—_ —
Plan 2 T ~ Sheet Name

=[5 05 - Grading Plan 3 ~—— Model View inserted
Plan 3 in the Sheet

=1/l 06 - Gradina Plan 4

Using the Model Views tab, if you dragged and dropped a model view,
then the Sheet View tab will show the name of the sheet and the name of the

view inserted in it.
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While you are in any of the three tabs, you will always be able to see a
preview of the file, sheet, and view; check the following two examples:

In the Sheet List tab, if you point (without clicking) on any of the sheets,
you will see the following:

=) Bxsting Conditions
02 - Existing Conditions Plan 1
03 - Existing Condleons Plan 2
04 - Existing Cond|
05 - Existing Cond -

=) Site Grading Plans |
06 - Site Grading P |
07 - Site Grading P |
08 - Site Grading P I
09 - Site Grading !

02 - Existing Conditions Plan 1

Y

=-E) Site Utility Plans
10 - Site Utility Pla
11 - Site Utility Pla
12 - Site Utility Pla
13 - Site Utility Pla
=8 Site Layout Plans
14 - Site Layout P
15 - Site Layout Pl
16 - Site Layout Pl
17 - Site Layout Pl
55 Profiles
18 - Nesenkeag D

Status: Accessible
Sheet: 02 - Existing Conditions Plan 1
Description:

Views:
[none]

File Name: Existing Conditions Plan.dwg
Location: C:\Program Files\Autodesk\AutoCAD Keystone Beta
\Sample\Sheet Sets\Civil

File Size: 339KB (346,720 bytes)

Last Saved: Thursday, January 11, 2007 3:14:07 AM

Last Edited By: Autodesk

Sheet Size: 30.0x 42.0

19 - Sewer Profiles
20 - Drainage S

= While you are at Model View tab, if you point to one of the views, you

will see the following;

=] Existing Conditions Plan.dwg
E Plan

I Pla

= Plar

IS Plar

Master

& PB-BAY

@[ PB-EX4)

+-f& PB-EX6

PB-TIT

Road P it

Plan 1

& SewerH
@[ Site Gra
+-f& Site Lay

In File: Existing Conditions Plan.dwg
Location: C:\Program Files\Autodesk\AutoCAD Keystone Beta
\Sample\Sheet Sets\Civil

+-[@ Site Util
«.F@ Title Sheet.dwa

23.3 SHEET SET FILE SETUP

AutoCAD will create a DST file, which will hold the association and
information that defines the sheet set. The DST file does not contain the
files and views, but rather the subsets and links to views (or layouts) of the
source files. When you create the sheet set, AutoCAD will ask you about the
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location of the DST file along with the template files. When the sheet set
is created, AutoCAD will create for each sheet a DWG file, containing the
sheet and the model views inserted in it. If you go to the folder containing
your DST file, you will see the following:

[."“‘ 01 Project Cover Sheet.dwg [."“ 02 Project Master Plan.dwg [-a'“ 03 Grading Plan 1.dwg

DWG DWG s DWG

[. ™ 05 Grading Plan 3.dwg [. ™ 06 Grading Plan 4.dwg [.“* 07 Utility Plan 1.dwg
DWG owe | Of DWG

E. ™ 09 Utility Plan 3.dwg [. ™ 10 Utility Plan 4.dwg ‘ North Island Highway.dst

o
o

o 47 KB WoR 6K WS ke
N DWG files \

containing the DST file
sheets

PRACTICE 23-1 OPENING, MANIPULATING, AND
CLOSING SHEET SETS

1. Start AutoCAD 2019
2. Open Sheet Set Manager palette (whether a file is opened or not)

3. Use the Open command to open the following DST file: (depending on
the installation of AutoCAD in your machine) Program Files\Autodesk\
AutoCAD 2019\Sample\Sheet Sets\Civil\Civil Sample Sheet Set.dst

4. Double-click sheet 00-Cover Sheet to open the sheet
5. Close it without saving

6. Point to sheet 06, which will show more information about it: what is the
Sheet size?

7. Go to the Model Views tab

8. Click the plus sign to expand the list

9. Click Existing Conditions Plan.dwg; how many views are there?

10. Point to several files (or views) to view a preview of each one of them
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11. Double-click Erosion Control Plan.dwg; did you open Model Space or
layout?

12. Close the file without saving
13. Go to the Sheet List tab and close the Civil Sample Sheet Set

23.4 SHEET SET USING AN EXAMPLE

This is the first of two methods to create a new sheet set. The merit of
this method is the fact that you will have full control over it; hence it rep-
resents the professional choice. Yet this method is lengthy and may take a
long time to develop.

In order to create a new sheet set, make sure that it is at least one file
(even if it was empty) is opened.

Open the Sheet Set Manager palette, and from the menu at the top,
select the New Sheet Set option, and you will see the following dialog box:

Create Sheet Set - Begin X

) Begin
Sheet Set Example
Create a sheet set using
Sheet Set Details
Confim ® An example sheet set
O Existing drawings

This option uses an existing sheet set to provide the organizational
structure and defaut settings for the new sheet set. The option will
not copy any sheets from the existing sheet set. After you create a
sheet set with this option, you can import layouts or create sheets
individually

Back Cancel
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The default option will be An example sheet set; click Next to go to
the second step and you will see the following dialog box:

Create Sheet Set - Sheet Set Example X
Begin (® Select a sheet set to use as an example
) Sheet Set Example Architectural Imperial Sheet Set
Architectural Metric Sheet Set
Sheet Set Details Civil Imperial Sheet Set
Civil Metric Sheet Set
Confirm

Manufacturing Imperial Sheet Set
Manufacturing Metric Sheet Set

New Sheet Set

(O Browse to another sheet set to use as an example

Title: Manufacturing Metric Sheet Set

Description: Use the Manufacturing Metric Sheet Set to create a new sheet
set with a defautt sheet size of 297 x 420 mm.

<Back |[ Net> ][ Cancel

There are six examples: two for architectural (metric and imperial), two
for civil (metric and imperial), and manufacturing (metric and imperial).
These examples will contain only subsets using templates that come with
AutoCAD. Another option is to use a previously user-made sheet set (which
can be the company’s template). When done, click the Next button to go to
the third step, where you will see the following dialog box:

Begin

Sheet Set Example
) Sheet Set Details

Confirm

Create Sheet Set - Sheet Set Details X

Name of new sheet set:
North-South-Road

Description (optional):

Use the Civil Imperial Sheet Set to create a new sheet set with a default
sheet size of 24 x 36in.

Store sheet set data file (dst) here:
[C:\Users \Munir Hamad\Documents\AutoCAD Sheet Sets

Note: The sheet set data file should be stored in a location that can be
accessed by all contributors to the sheet set.

[JCreate a folder hierarchy based on subsets:

Sheet Set Properties

o [ [ o
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The user should do the following:

Input the sheet set title

dialog box:

Input the sheet set description

Specify the folder to store the DST file
Specify whether to Create a folder hierarchy based on subsets or not
Click the Sheet Set Properties button and you will see the following

A Sheet Set Properties - North-South-Road

| Sheet Set

Name

Sheet set data file
Description

Model view

Label block for views
Callout blocks

Page setup overrides file

North-South-Road
C:\Users\Munir Hamad\Documents\Auto..
Use the Civil Imperial Sheet Set to create...

Drawing Block Title(C:\Users\Munir Ham...
Callout(C:\Users\Munir Hamad\AppData\...
C:\Users\Munir Hamad\AppData\Local\A...

| Project Control

Project number
Project name
Project phase
Project milestone

Sheet Creation

Sheet storage location
Sheet creation template
Prompt for template

C:\Users\Munir Hamad\Dx Autt
D-Size(C:\Users\Munir Hamad\AppData\...
No

Sheet Set Custom Properties

Client

Project Address Line 1
Project Address Line 2
Project Address Line 3
Project Name

Project Number

Value
Value
Value
Value
Value
Value

oK Cancel | [ Hep

X

Almost all of the data is already filled using default values. Project Con-
trol information are fields related to the sheet set; Sheet Set Custom Proper-
ties include information created by AutoCAD. The user can add, delete, or
modify them; click the Edit Custom Properties button to see the following

dialog box:

A Custom Properties

Name Default Value

Client Value
Project Address Line 1 Value
Project AddressLine 2 Value
Project Address Line 3 Value
Project Name Value
Project Number Value

Owner

Sheet Set
Sheet Set
Sheet Set
Sheet Set
Sheet Set
Sheet Set

o ][ cane

Add...
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From all of the above there are two different pieces of information you
should consider controlling, they are:

= Sheet storage location: this piece of information allows you to specify the
location of the sheets generated by you. It is preferable to make it the
same folder for the DST file

= Sheet creation template: this piece of information allows you to specify
the location of the DWT file for sheets that will be created when using it

When done, click the OK button to end Sheet Set Properties, then click

Next to go to the fourth step.
You will see the following dialog box:

Create Sheet Set - Confirm

Begin Sheet Set Preview:

Sheet Set Example S Noth-South-Road S
D) Grading Plans

Dy ity Plans

» Confim D) Roadway Plans and Profies

) prainage

D Saritary and Sewer

Sheet Set Detais

Note: References to sheets in the source sheet set are not copied

Sheet Set Copied

Civil Imperial Sheet Set

Sheet set data file copied

C:\Users\Munir Hamad\AppData\Local\Autodesk \AutoCAD Pi Release
Candidate Beta\R23.0\enu\Template\Civi Imperial Sheet Set.dst

New Sheet Set

et set name:
Notth-South-Road
Sheet set descrption
Use the Civi Imperial Sheet Set to create a new sheet set with a default
sheet size of 24 x 36in
Sheet set storage location: "
A e M i L ar) M b A AR Gt Crbd

e e =

This is the confirmation page, on which you will review your settings;
then the user should click Finish to end the creation process. You will get
back to the Sheet Set Manager palette and see the following:

X
[ | |North South Road v Q @_’ - “lna o

Sheets . [Fa]
& North South Road

5] Grading Plans

E) utility Plans

[E) Roadway Plans and Profiles

@=]j Drainage

) Sanitary and Sewer

Sheet List

"~ |_Model Views | SheetViews |

[{> Sheet Set Manager
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23.4.1 Adding a Sheet into a Subset

To add sheets in subsets, simply right-click the name of the subset, and
you will see the following menu:

Expand

New Sheet...
New Subset...
Import Layout as Sheet...

Rename Subset...

Remove Subset

Publish >

eTransmit...
Insert Sheet List Table...

Properties...

In this menu, the user can:

= To create a new Sheet in the current subset; you will see the following
dialog box, fill in the sheet number and title, then click OK, and this will
create a new sheet using the template file designated in the creation

process:
A New Sheet X
Number: Sheet title:
[ 06 ] | Site Grading Plan

File name: I 06 Site Grading Plan

|
|
Folder path: | C:\Users\Munir Hamad\Documents\AutoCAD Sheet Sets |
|

Sheet template: I \R23.0\enu\Template\SheetSets\Civil Imperial.dwt)

[J open in drawing editor

[ [ | [ e
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= To create anew subset inside the current subset, you will see the following
dialog box, fill in the subset name, sheet location, and template:

A Subset Properties X
I Subset = ‘

Subset Name New Subset (1)
Create Folder Hierarchy No
Publish Sheets in Subset Publish by Sheet ‘Include for Publish’ Set...
New Sheet Location C:\Users\Munir Hamad\Documents\Auto...
Sheet Creation Template D-Size(C:\Users\Munir Hamad\AppData\...
Prompt for Template No

Import Layout as Sheet
Rename Subset
Remove Subset

Publish
Properties

23.4.2 Sheet Control

If you right-click a sheet you will see the following menu:

Open
Open read-only

New Sheet...
Import Layout as Sheet...

Rename & Renumber...

Remove Sheet

Publish >

eTransmit...
Insert Sheet List Table...

Properties...
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Using this menu the user can:

Open the sheet (double-clicking the sheet will lead to the same result)
Open the sheet as read-only

Create a new sheet in the same subset

Rename and Renumber a sheet

Remove Sheet

Publish the current sheet

eTransmit

Properties of the current sheet

PRACTICE 23-2 CREATING A SHEET SET USING A SHEET

SET EXAMPLE

. Start AutoCAD 2019
. Make sure a new file is opened

. Start Sheet Set Manager, and create a new sheet set using an example

sheet set

. Select Civil Imperial Sheet Set

. Name the new sheet set “North Island Highway”

. Save the DST file in: Practices\Chapter 5\Sheet Sets\Practice 23-1,23-2
. Click Sheet Set Properties, and input the following:

a. Project Number = HW-03

b. Project Name = Designing North Island Highway
c. Project Phase = 03

d. Client = North Island Governorate

. Finish the creation process

. Click the name of the sheet set then right-click and add the following two

sheets:
a. Sheet Number 01 — Title = Project Cover Sheet
b. Sheet Number 02 — Title = Project Master Plan



10.

11.
12.

13.

14.

1S5.
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Move the two new sheets to be at the top of the list (using drag and drop
technique)

Remove the following subsets: Drainage, and Sanitary and Sewer
Under Grading Plans subset, create the following sheets:
a. 03 — Grading Plan 1
b. 04 — Grading Plan 2
c. 05 — Grading Plan 3
d. 06 — Grading Plan 4
Under Utility Plans subset, create the following sheets:
a. 07 — Utility Plan 1
b. 08 — Utility Plan 2
c. 09 — Utility Plan 3
d. 10 — Utility Plan 4

Using My Computer, go to the folder where you saved the DST file, and
look at the files created by sheet set; how do their naming and numbering
compare to the sheets?

Leave the Sheet Set Manager open

23.5 ADDING AND SCALING MODEL VIEWS

The next step is to fill the sheets with model views from the source files.

Model views should be prepared prior to this step. Our mission will be in
four steps:

Specify folder(s) which contain the files holding the desired model views
Open the desired sheet

Drag-and-drop the views in the sheets

Scale views
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Model views will be considered as an external reference in the sheet,
hence any change in the original file will lead to the model views being up-

dated as well.
To accomplish the first step, select the Model Views tab, and you will

see the following:

jo | [North South Road v &% |
: 4
2g' Add New Location... =
-
i
5 :
Q
o
©
[~ !
z :
b =
I 3
-
wv
S J-

Double-click the Add New Location button to open a normal dialog box
to specify the desired folder. You can repeat this step as many times as you
like to add more folders. Once you are done, you will see the following:

x
[ | |North South Road v & ?ﬁ'

Sheet List

=-2g C:\Program Files\Autodesk\AutoCAD K
[ Civil Sample Sheet Set.dwt
Drainage Summary.dwg
#-f& Erosion Control Plan.dwg
Existing Conditions Plan.dwg
Master Site Plan.dwg
@-f& PB-BASE.dwg
PB-EX41.dwg
PB-EX61.dwg
@& PB-TITLE.dwg
Road Profile.dwg
Sewer Profiles.dwg
3] Site Grading Plan.dwg
Site Layout Plan.dwg
Site Utility Plan.dwg
@ Title Sheet.dwg
24 Add New Location...

|

Sheet Views

I

Model Views

[{> Sheet Set Manager

—
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At the left of some of the files there is a plus sign; click it to expand to see
the related model views, just like the following:

[ CIUSION Lo Flan.awy
/A Existing Conditions Plan.dwg
[= Plan 1
[E Plan2
[ Plan3
[E Plan4

o [ Mactor Qita Dlan duin

Open the desired sheet by double-clicking it, then drag the desired view
inside it; before you decide the exact insertion point, right-click and you will
see a list of scales to be used:

S —
; o
=)

Select the desired scale, and then specify the insertion point. You will
receive the following:

il

il
8
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The view you add in the sheet will be considered a sheet view; to prove
that, select the Sheet Views tab to see the following:

North South Road v |88

Bl 7 X

 View by sheet El&] ~
£ North South Road
=)-[&] 06 - Site Grading Plan
Plan 1

Sheet List

Sheet Views

1

PRACTICE 23-3 ADDING AND SCALING MODEL VIEWS

1. Start AutoCAD 2019

2. Make sure that the Sheet Set Manager is open and the North Island High-
way sheet set is open

3. Double-click sheet number 03, named Grading Plan 1, and notice how a
lock is displayed beside it to indicate that this sheet is in use

4. Go to the Model Views tab, double-click Add New Location, and go to \
Program Files\Autodesk\AutoCAD 2019\Samples\Sheet Sets\Civil

5. A set of files will be listed; click the plus sign beside the Site Grading Plan.
dwg file, and you will see four model views. Drag the Plan view into the
current sheet, and scale it 3/16°=1"

6. Close and save the file
7. Do the same thing for the following:
a. Plan 2 view inside sheet # 04 (same scale)
b. Plan 3 view inside sheet # 05 (same scale)
c. Plan 4 view inside sheet # 06 (same scale)
d.Plan 1 view in Site Utility Plan.dwg inside sheet # 07 (same scale)
e. Plan 2 view in Site Utility Plan.dwg inside sheet # 08 (same scale)
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f. Plan 3 view in Site Utility Plan.dwg inside sheet # 09 (same scale)
g. Plan 4 view in Site Utility Plan.dwg inside sheet # 10 (same scale)
8. Close the sheet set

23.6 SHEET SET USING EXISTING DRAWINGS

If you are very good at creating layouts and don’t want to repeat the
work, once for creating layouts, and the second to create sheets, you can let
AutoCAD take all of your layouts and create sheets from them. Also, you
can ask AutoCAD to take the folder structure you created to be your subset
structure. With this method, whatever is in the layout will be considered part
of the sheet, but the viewport will not be an external reference.

While the Sheet Set Manager palette is open, choose the New Sheet Set
option, and the following dialog box will appear:

Create Sheet Set - Begin X

) Begin
Sheet Set Details
Create a sheet set using
Choose Layouts
Confim O An example sheet set
(® Existing drawings

This option lets you specify one or more folders that contain drawing
files. The layouts from these drawings can be imported into the
sheet set automaticaly.

Back Cancel
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Select the Existing drawings option, click Next, and you will see the

following dialog box:

Create Sheet Set - Sheet Set Details X
okl Name of new sheet set.
D Sheet Set Details [y vita
Choose Layouts
Desciption (optional):
Confim

Store sheet set data file (dst) here:
[C:\Users\Munic Hamad\Documents\AutoCAD Sheet Sets

Note: The sheet set data file should be stored in a location that can be
accessed by all contributors to the sheet set.

Sheet Set Propetties

The user should do the following:

Input the sheet set title

Input the sheet set description

Specify the folder to store DST file

Click the Sheet Set Properties button and you will see the following
dialog box:

A Sheet Set Properties - My Villa X

| Sheet Set -]
Name My Villa
Sheet set data file C:\Users\Munir Hamad\Documents\Auto..
Description
Model view
Label block for views
Callout blocks
Page setup overrides file ~ C:\Users\Munir Hamad\AppData\Local\A...

| Project Control -
Project number
Project name
Project phase
Project milestone

Sheet Creation -

Sheet storage location C:\Users\Munir Hamad\D: Aut
Sheet creation template Arch D(C:\Users\Munir Hamad\AppData\...
Prompt for template No

[Edt Custom Propestes.. | [ ok Cancel | [ Hebp
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They are the same as the properties discussed in the first method. Click
OK, and then click Next, and you will see the following dialog box:

Create Sheet Set - Choose Layouts X

Begin Select folders containing drawings. Layouts in the
drawings can be added to the sheet set
Sheet Set Details
) Choose Layouts Browse... Import Options...
Confim

o [>T [ o

To control the importing of layouts, click the Import Options button to
see the following dialog box:

A Import Options

[(JPrefix sheet titles with file name

[ Create subsets based on folder structure

Ml 1gnore top level folder

[oc ][ conce

Control all or any of the following:

m  Create Prefix sheet titles with file name or not
Create subsets based on folder structure or not
Ignore top level folder or not
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When done click OK, then click the Browse button to select the folder
containing the desired files which contain the desired layout. The user then
will able to pick and choose which files/layouts will be included in the im-
porting process. You will see the following:

Create Sheet Set - Choose Layouts X

Begin Select folders containing drawings. Layouts in the
drawings can be added to the sheet set.
Sheet Set Details

) Choose Layouts
Cotem @

=8 | Res

- Bevations dwg
£4K] Noth
K] East
KT west
FAKT South

(A Sections dwg
MK Wal Section
FAK] Wal Detaiing

(A Stair Section.dwg
FKT AA Section
fIK BB Section

R e

When done, click Next to jump to the final step.
You will see the Confirm page; click the Finish button to finish the cre-
ation process:

Create Sheet Set - Confirm X

Begn Sheet Set Preview:
Sheet Set Detais Sy via z
) Res

Sl 1Notth

» Confimn 268t

3West

4South

5Wall Section

& Wal Detaiing

7 AA Section

888 Section

Note: Creation of the sheet set is complete only after each sheet in the
sheet set has been opened and saved.

New Sheet Set

Sheet set name:

My Villa

Sheet set description:

Sheet set storage location:

C:\Users\Munir Hamad\Documents\AutoCAD Sheet Sets\

Sheet set data file:

My Vila dst o
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The Sheet Set Manager will look something like the following:

£ South Island Highway
1- North

- East

- West

- South

- Wall Section

- Wall Detailing

- A-A Section

- B-B Section

EEEEREEE

3
4
5
6
7
8

As you can see we brought only sheets, so we need to create subsets
to arrange them using the drag-and-drop technique. Refer to the following
illustration:

South Island Highway  v| @ &, ~ %8 ~

Bl ¥ x

Sheet List

£ South Island Highway
2-8) Elevation
1- North
2 - East
3- West
4-South
=-8) Section
5 - Wall Section
6 - Wall Detailing
7 - A-A Section
8 - B-B Section

| ModelViews | SheetViews |

[¢> Sheet Set Manager

Another helpful tool, which can be used with both the first and the sec-
ond method, is importing layouts as sheets. Go to the desired subset, then
right-click and you will see the following menu; pick the Import Layout as
Sheet option:

Collapse

New Sheet...
New Subset...

Import Layout as Sheet...

Rename Subset...

Remove Subset

Publish >

eTransmit...

Insert Sheet List Table...

Properties...
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Click the Browse for Drawings button and select the desired file, and
you will see the following:

A Import Layouts as Sheets X
Select drawing files containing layouts:

Browse for Drawings...

A layout can belong to only one sheet set. If a layout already belongs to a sheet set, you
must create a copy of the layout to import it.

Drawing Name Layout Name Status

Sections.dwg Wall Section This layout is already part of a shee'
Sections.dwg Wall Detailing This layout is already part of a shee
< >

Prefix sheet titles with file name

Cancel Help

In the example above you selected two files, and each contains one lay-
out; you can import either layout or one of them. Click the Import Checked
button to end the importing process.

PRACTICE 23-4 CREATING A SHEET SET USING EXISTING
DRAWINGS

1. Start AutoCAD 2019
2. Make sure that at least one empty file is open

3. Create a new sheet set titled “Mira House” using the existing drawing.
Save it in Practice\Chapter 5\Sheet Sets\Practice 23-4

4. You will find the drawings which contain the desired layouts in Practice\
Chapter 5\Sheet Sets\Practice 23-4\Res

5. Uncheck the Stair Section.dwg file, taking with you only layouts from
Elevations.dwg and Sections.dwg

6. Create three subsets: Elevations, Sections, and Stair Sections
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7. Using the drag-and-drop technique, move North, East, West, and South
to the Elevations subset; move Wall Section and Wall Detailing to Sections

8. Right-click the Stair Sections subset and select Import Layout as a Sheet

9. Browse for the following folder: Practice\Chapter 5\Sheet Sets\Practice
23-4\Res, and select Stair Section.dwg

10. Import both layouts

11. Renumber and Rename the two imported sheets to be 7-A-A Section, and

8-B-B Section
12. Close the sheet set

23.7 PUBLISHING SHEET SETS

Using the Sheet Set Manager, if you right-click the name of the sheet set,
a menu will appear with the Publish option, and you will see the following

sub-menu:

Close Sheet Set

New Sheet...

New Subset...

Import Layout as Sheet...

Resave All Sheets

Archive...

Publish k

eTransmit...

Transmittal Setups...
nsert Sheet List Table

Properties...

Publish to DWF

Publish to DWFx

Publish to PDF

Publish to Plotter

Publish using Page Setup Override >

Edit Subset and Sheet Publish Settings...
Publish in Reverse Order

Include Plot Stamp

Plot Stamp Settings...

Manage Page Setups...
Sheet Set Publish Options ...
Publish Dialog Box ...

The first four options were discussed previously, and they are: Publish to
DWF, Publish to DWFx, Publish to PDF, and finally Publish to Plotter. The
fifth is new, which says Publish using Page Setup Override; this will help you
to override the default page setup. In order for this option to be available,
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the user should set the Page setup Override in the Properties dialog box, as
in the following illustration:

Name

Sheet set data file
Description

Model view

Label block for views
Callout blocks.

South Island Highway
C:\Users\Munir\Documents\AutoCAD She...

Page setup ides file C:\Users\M

inAppData\Local\Autodesk...

Drniart nuiimhar

If this option is properly set, you will see the following:

o w e |
| Publish using Page Setup Override |~ » D Size - Full Scale
hy -
Edit Subset and Sheet Publish Settings... D Size - Full Scale - Monochrome

Duihlich in Reverce Order |

The option below is Edit Subset and Sheet Publish Settings, which will
show the following dialog box:

A Publish Sheets

Check the sheets and subsets to indude for publish:
[ Yy vila

=) Elevation
VE

L 6 - Wall Detaiing

o ][ cancel |[ hep |

This will allow you to specify subsets/sheets to be included in the Publish
command.

The rest of the options are all obvious or have been discussed before.
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23.8 USING eTRANSMIT AND ARCHIVE COMMANDS

AutoCAD provides two methods to exchange and archive sheet sets, us-
ing the eTransmit and Archive commands. Both commands will group all
the related files and pack them into a single file. Actually, we don’t know why
there are two commands to do that, because they are identical.

23.8.1 Using the eTransmit Command

To create a package of all files of the sheet set, simply right-click the
name of the sheet set, and you will see the following menu:

Close Sheet Set

New Sheet...
New Subset...
Import Layout as Sheet...

Resave All Sheets

Archive...

Publish >

eTransmit...

Transmittal Setups...
Insert Sheet List Table..

Properties...

You will see the following dialog box:

| A Create Transmittal X

S8 Curent sheet set: My Vila

Sheets Files Tree Files Table Select a transmittal setup
B My Vila

=8) Bevation

W 1 Notth
2East
West
4 South
EHE) Sections Setup description:

[ 5 Wall Section [Eos Ry e e

6 Wall Detaiing

Transmittal Setups..

Preview

Enter notes to include with this transmittal package:

o e G| [
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This dialog box is identical to the one discussed in Chapter 22, but with
only one change, which is the Sheet tab at the upper left part of the dialog
box.

23.8.2 Using the Archive Command

To issue this command, right-click the name of the sheet set, and a menu
will appear; select the Archive command, and you will see the following di-

alog box:

A Archive a Sheet Set X

,‘\g Current sheet set: My Villa
Sheets Files Tree Files Table
= My Vila
=] @;‘I Elevation
I 1 Notth
2East
3 West
4 South
EHE) Sections
[ 5 Wall Section
6 Wall Detaiing

Enter notes to include with this archive:

View Report Modify Archive Setup... Help

You can see from the above dialog box that it is the same as the eTransmit
dialog box. Archive command will not save a setup like we do with eTransmit
command, but rather, you have to Modify Archive Setup each time you issue
it.

PRACTICE 23-5 PUBLISHING AND ETRANSMITTING A
SHEET SET

1. Start AutoCAD 2019
2. Open the Mira House sheet set that you created in the previous practice
3. Right-click the sheet set name, and select Publish, then Publish to DWF

4. Name the file Mira House.dwf, and save it in the same folder as the DST
file



S VW W N O wn

11

SHEEeT Sets © 725

. You can open it using Autodesk Design Review software to view it

. Right-click the sheet set name again, and select eTransmit

. Make sure that all sheets are included

. Go to the Files Table tab, check that the Mira House.dst file is included
. View the report

. Produce and eTransmit the package and save it in the same folder as the

DST file

. Close the sheet set
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NOTES
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CHAPTER REVIEW

1. How many methods can create a sheet set?
a. One method
b. Three methods
c. Two methods
d. Four methods

2. is a method that helps you to bring in layouts
from other drawings, and consider them as sheets

3. Using an Example Sheet Set, you will have viewports ready for you:
a. True
b. False
4. Using an Example Sheet Set:
a. AutoCAD will create sheets
b. AutoCAD will create subsets
c. AutoCAD will create both subsets and sheets
d. AutoCAD will create both subsets and sheets, and then add views

5. Using the Existing drawings method, AutoCAD will consider folders as
subsets, and layouts as sheets

a. True

b. False

6. In the Sheet List tab, if you point (without clicking) on any of the
sheets, you will see of the sheet

CHAPTER REVIEW ANSWERS

1.c

3.b
S.a






CHAPTER

CAD STANDARDS &
ADVANCED LAYERS

In This Chapter
o What is CAD Standard?

® How to create a DWS file, configure it, and check it

® What are Layer Filters?
e What is the Layer States Manager?

® What are the advanced functions to control layers?

24.1 WHY DO WE NEED CAD STANDARDS?

Since projects are getting larger and more complex, companies that use
AutoCAD (or any other software package) are asking for CAD Managers,
but who are these people? A CAD Manager has lots of responsibilities, but
among them is to produce standard dimensions, text, and layering systems.
AutoCAD is offering a tool to help CAD Managers producing CAD Stan-
dard files, linking them to DWG files, then making sure that you didn’t vio-
late any of the standards.

The process of creating a standard file is lengthy and encompasses the
following steps:

= Find an international standard or create your own

= Sit with all the parties whom will be affected by the new standard, and
try get their input (stakeholders)

= Put the standard on paper first, getting the approval of all stakeholders
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Before this tool was introduced in AutoCAD, CAD managers used to
check the adherence to the standard file manually using a random check
method, but now, CAD Manager has the ability to check several files at the

same time.

Another tool is Layer Translator, which will map layers in your current
file to compare it to another file, and find the match and mismatch, allowing

you to correct any layer names.

24.2 HOW TO CREATE A CAD STANDARD FILE

Create a standard file using AutoCAD

Put it into a test and take feedback from users
Make any corrective steps needed

Put the standard in use, and monitor the outcome

To create a CAD Standard file (*.DWS) make the following steps:

= Open a DWG file containing all the desired layers, dimension styles, text
styles, and linetypes. Or, you can create a new file using a template file

containing the above

= Go to the Application menu and select the Save As then AutoCAD Draw-

ing Standards option:

&

Search Commands

L ad

- Import »
= Export »
> d
@ Publish ¥
@ Print »
Drawing N
/’ Utilities
[(Nowe

Save a copy of the drawing

Drawing
Save the current drawing to the
default drawing (DWG) file format.

Drawing to AutoCAD Web & Mobile
Save the current drawing to AutoCAD
Web & Mobile.

Drawing Template
Create a drawing template (DWT) file
in which can be used to create a new
drawing.

4
b
s

[ S

Drawing Standards

Create a drawing standards (DWS) file
which can be used to check the
standards of a drawing. h

v
)

E

ﬁ)

Other Formats
Save the current drawing to a DWG,
DWT, DWS, or DXF file format.

Save Layout as a Drawing
Save all visible objects from the
current layout to the model space of a
new drawing.

DWG Convert
Convert drawing format version for
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You will see the following dialog box:

A Save Drawing As X
Savein: | Chapter 24 v @B @ X B Vews v Toos ~
Noimé “ Preview
= This folder is empty.
Options
[ Undate sheet and view
‘1//‘_“ o thumbnails now
35
Flename:  [ABC Standard dws ha Save
Fies oftype:  [[AioCAD Draving Siandards  dws) 4| (S Gancel

As you can see, AutoCAD will give the file the extension of DWS auto-
matically; input the name of the new standard file then click the Save button.
This process will take place only once.

24.3 HOW TO LINK DWS TO DWG AND THEN
MAKE THE CHECK

After you create the DWS file, you will perform two more steps:

= Configure (link) it to DWG file
= Perform the checking process to find any violation to the standard file

24.3.1 Configuring (Linking) DWS to DWG
To make the link do the following steps:

Open the desired DWG file to be checked
Go to Manage Using the Manage tab, locate the CAD Standards panel,
then select the Configure button

Manages the association of standards files with drawings

jii’ £% Layer Translator
B v check
0| CAD|sSndaa

Configure

‘= STANDARDS

Press F1 for more help
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You will see the following dialog box:

A Configure Standards X

Standards  Plugins

Standards files associated with the cument drawing: Description:
G
X
o
5

Check Standards.. [ setngs.. | [ Cancel | [ Hep

Click the plus sign button to link the current DWG with the desired
DWS:

drawing: Description:

You will see a normal file dialog box; select DWS file, then click OK.
To control what to check for, click the Plug-ins tab, and the following

will appear:
A Configure Standards X
Standards  Plugins
Plugins used when checking standards: Description:
%[ Dimension Styles Pupose
M Layers Checks that names and properties of dimension
tyles in a drawing match those in an associated
7% Linetypes ktandards file.
[ A Text Styles
\Version
20
Publisher
IAutodesk. Inc.
hitp://www.autodesk com
Check Standards... [ Settings... OK | [ Cancel | [ Hep
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As said before, AutoCAD can check for four things only: Dimension,
Text styles, Layers, and Linetypes. To have full control over the process
of checking, click the Settings button, and the following dialog box will

appear:

A CAD Standards Settings X
Notification settings
O Disable standards notifications
(@ Display alert upon standards violation
O Display standards status baricon

Check Standards settings
[ Automatically fix non-standard properties
[ Show ignored problems
Preferred standards file to use for replacements:
None v

o] (o ] [

Control the Notification settings by selecting one of the following:

Disable standards notifications
Display alert upon standards violation (this is when you are still working
with the DWG file)

= Display standards status bar icon (default):

|

| Associated standards file(s)

B Q A=
=]

Control Check Standards settings by changing one of the following:

Automatically non-standard properties, or not?
Show ignored problems, or not?
Choose your preferred DWS file
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24.3.2 Checking a DWG File

The first step should be to open the desired DWG file you want to check
for Standard compliance. Then go to Manage, locate the CAD Standards
panel, then select the Check button:

:0’5 Layer Translator

«/ Check
B4 Cor
CAD

Check

Checks the current drawing for standards violations

: CHECKSTANDARDS

Press F1 for more help

You will see the following dialog box:

A Check Standards X
Problem:
Layer ‘Dimension”
IName is non-standard
Replace with:
Layer Standards File A
0 ABC Standard
ABC Standard
A-Door ABC Standard
A-Fumiture ABC Standard &
Preview of changes:
Property Curment Value Standard Value
Color Magenta Red
[[J Mark this problem as ignored Fx Next
Settings... Close Help

You can see that the dialog box is cut into three parts, which are:

= Problem section, where AutoCAD will show the problem that violates
the standard; in the below example, a name of a layer in your DWG file
is not in the standard file:

Problem:

Layer ‘Dimension’
Name is non-standard
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Replace with section, where AutoCAD will propose to replace the mis-
take with something already in the standard file, like in the below exam-
ple; Dimension layer is to be replaced with A-Dimension layer. In this
case, AutoCAD will remove the old layer, and transfer all the objects in
it to the new layer:

Replace with:
Layer Standards File A
0 ABC Standard
ABC Standard
A-Door ABC Standard
A-Fumiture ABC Standard v
< >

Preview of changes section, where AutoCAD will show the changes
between the old and the new suggestions. In the below example, beside
the name, the color also will change

Preview of changes:

Property Current Value Standard Value
Color Magenta Red

AutoCAD will offer three ways to deal with any problem:

Fix: To fix the problem using Replace with option
Next: Skip the problem, and go to the next problem
Ignore: Ignore this problem, and go to the next problem

When this command finishes, it will show the following message:

Check Standards - Check Complete X

The standards check is complete.

Problems found: 10

Fixed automatically: 0
Fixed manually: 10
Ignored in current check: 0

1 Close



736 * AuToCAD® 2019 BEGINNING AND INTERMEDIATE

The user can choose to go with another approach, which is to link the
DWS file with under-development DWGDo the following steps:

Go to Configure command, and click on Settings button

Select the option “Display alert upon standard violation, then click OK
Whenever the user will make any violation, he/she will see the following
message:

Standards - Violation Found X

| The previous operation created an object
that does not comply with standards.
What do you want to do?

—> Choose a standard object to replace
this one
The Check Standards dialog box will open

—> Keep the nonstandard object
The object will remain unchanged.

Select whether to replace the violation with an existing setting (in the
above case, it was adding a new layer), or keep the nonstandard object.

PRACTICE 24-1  USING CAD STANDARDS COMMANDS

1. Start AutoCAD 2019

2. Open ABC Standard.dwg, and create from it ABC Standard.dws, then
close the file

3. Open Practice 24-1.dwg file
4. Using the Configure link Practice 24-1.dwg to ABC Standard.dws

5. Go to the Plug-ins tab, and make sure that all the four available options
are turned on, then click OK to end the command

6. Before you start checking the compliance, check the color of the layer
Dimension, what is the color?
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7. Start the Check command, and make the following changes

Problem

Action

Dim Style: Outside Walls

Replace it with Outside

Dim Style: Inside

Replace it with Inside

Layer: Dimension

Replace it with A-Dimension

Layer: Furniture

Replace it with A-Furniture

Layer: Text

Replace it with A-Text

Layer: Title Block

Replace it with Title Block

Layer: TobeHidden

Replace it with 0

Text Style: Room Titles

Replace it with Room Titles

Text Style: TitleBlock_Bold_Mine

Replace it with TitleBlock_Bold

Text Style: TitleBlock_Regular

Replace it with TitleBlock_Regular

Text Style: Arial_09

Replace it with Standard from DWS file

8. How many problems did AutoCAD find?

9. Go to the Layer Properties Manager palette and create a new layer called

“Test”; what is the reaction of AutoCAD?

10. Run Check Standard, and replace Test with 0

11. Save and close the file

24.4 USING THE LAYER TRANSLATOR

Layer Translator is a tool which will help you translate a file’s layering
system to your layering system using the following steps:

Open the desired DWG file

Link it with a file (DWG, DWS, or DWT) holding your layering system
Use Layer Translator to translate layers (naming, colors, linetype, etc.)
Save the translation in a file, so you can use it for other files

To issue this command, go to the Manage tab, locate the CAD Stan-
dards panel, then select the Layer Translator button:
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Check

£ Layer Trapslator
4

E] Configur
CAD Stand

Layer Translator

Translates the layers in the current drawing to specified layer
standards

[ LAYTRANS
Press F1 for more help

You will see the following dialog box:

A Layer Translator
Translate From Translate To
Map
Map same Load... New...
Layer Translation Mappings
Old Layer Name New Layer Name Color Linetype  Linewei... Transparency Plot style
Edt... Remove Save...

Translate Cancel || Hep |

At the top left part, you can see the Translate From list, which contains
the list of layers that need to be translated to your layering system. The
Translate To list is empty due to the lack of your file. To load your file click
the Load button; you can have DWG, DWT, and DWS files loaded.

This is what you will see after you load your file:

A Layer Translator X
Translate From Translate To

£0 ~ 0 ~
£ ADoor £ ADimension

AW £F ADoor

£5 AWindow v £Z AFumiture

< > £FAText v
S on Fiter Map < >
E— T Now.
Layer Translation Mappings

Old Layer Name New Layer Name Color Linetype  Linewei... Transparency Plot style

Edt... Remove Save

Settings... Translate | | Cancel | | Hep
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To find the common layers between the two files click the Map same
button in the middle and you will receive the following:

A Layer Translator X
Translate From Translate To
£ Dimension ££0 A
g Fumiture £% A-Dimension
g Text g A-Door
g TobeHidden £Z AFumiture
£FAText v
Selection Fiter L] < 2
I:] Select Map same Load... New...
Layer Translation Mappings
Old Layer Name New Layer Name Color Linetype  Linewei.. Transparency Plot style
0 0 7 Continu...  Default 0 Nomal
Defpoints Defpoints 7 Continu. Default 0 Normal ©
N “n - ~ . ~r IS TS
Edt. Remove Save...
Settings... Translate Cancel Help

Whatever is left in the Translate From part are the layers that don’t
match with your file. Select one layer from Translate From, and select one
layer from Translate To, then click the Map button. Keep doing that until
you finish all the layers. You can also leave some layers without matching,
which means these layers will be left in the file without changing.

Use the Save button to save the translation for future use.

To manipulate the process click the Settings button, and you will see the

following dialog box:

A Settings X

[ Force object colorto ByLayer

[ Force object linetype to ByLayer

[V Force object transparency to ByLayer
[ Translate objects in blocks

[ Write transaction log

[[] Show layer contents when selected

ok ][ conce Help

All the settings are self-explanatory. To finalize the command click the
Translate button to perform the translation process.
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PRACTICE 24-2 USING THE LAYER TRANSLATOR

S VW W N O

1. Start AutoCAD 2019

2. Open Practice 24-2-A.dwg file
3.
4

Start the Layer Translator command and load ABC Standard.dws

. Using Map Same see if there are any common layers between the

two files

. Using the Map button, map the following layers:

a. Dimension to A-Dimension
b. Furniture to A-Furniture

c. Text to A-Text

d. TobeHidden to 0

. Save the translation to the same name of the file with extension DWS
. Close Practice 24-2-A.dwg, and open Practice-2-B.dwg

. Load the DWS file you saved in step(6)

. See how all the layers are already translated

. Save and close the file

24.5 DEALING WITH THE LAYER PROPERTIES MANAGER

AutoCAD handed you all the necessary tools to control the Layer Prop-

erties Manager palette. To issue the command, go to the Home tab, locate
the Layers panel, then select the Layer Properties button:

&
B Lz CHo
i =5 n
1 =\ % & 7, ;£ Make Current
ayer
Properties =0 :0/, £, <, Z, Match Layer
) Lavers ~

Layer Properties

Manages layers and layer properties

[ LAYER

Press F1 for more help
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You will see the following palette:

B =% G¥ | = Zr =gm
£& Filters &Il s. Na
=< Al ¥ 0
£% All Used Layers & A-L
& A-L
& A-L
- & At
& A-F
Current Filters & A-F
& A-(
& A-F
& Armr
& A-$
@ & A
g Invert Filter & A\
5 A-\

Total Number of g =
Layers “» & A\
£ = Ct
e & C-C
g & CF
- & C-F

\§\ [Jinvert filter «|l <

by >
g All: 54 layers displayed of 54 total layers

Note the three arrows which identify the three parts of the palette:

Total number of layers: it will show the used and unused layers in the
current drawing

Current filters: By default you will see a single filter which is “All Used
Layers” which will show only used layers

Invert filter: will show the inverse of your current filter
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While the palette is open, you can do all or any of the following:

= Hide unneeded columns. Simply right-click one of the columns and a
menu will appear; all displayed columns have (v') at its left, so to hide
any of the columns, click the name:

Status
v

Name
On

Freeze

Linetype
Lineweight

L[&|&]|&]|&]|&]|%
!
2

Transparency Displayed Column
Plot Style
|
New VP Freeze
Description |
Customize... | Hidden Column

Maximize all columns
Maximize column
Optimize all columns
Optimize column

Unfreeze column

Restore all columns to defaults

= To sort the layer list based on column either ascending or descending,
simply click the title of the column, and arrow will appear; if it was point-
ing upward, this means ascending, and if it was pointing downward, this
means descending

Sorting according to Name in Ascending Order

Searchforlayer Q@
XY 2L
«|[s. Neme # ] 0. Fre.. Lock Plot Color A
v 0 g ¥ & © M whie
& A-Area Q B & @ [Oyellow
& A-Dim 9 & & & B magenta
& A-Door Q & f © Hon
& A-Elev 9 o & S M whie
— A [a) ¥ -~ A mm ol

= Relocate the column position comparing to other columns, using the

drag-and-drop technique:

A| O.. Ereeze | Lock§ Plot Color Linetype Li
» . =[] white Continu...
9 H Freeze: Bl
9 %X | Freezes or Thaws layer for entire drawing [ —
9 b o A=dllL_Io4 -
1) ™ A O mm PR
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= Change column width, or freeze and unfreeze a column

= Byright-clicking the heading of a column the following menu will appear.
At the bottom there are six commands: Maximize all columns (show the
heading, or the contents whichever larger), Maximize column (the one
you right-click), Optimize all columns (show the contents, ignoring the
heading), Optimize column, Freeze/Unfreeze column, which means if
you horizontally scroll this column will always be shown. Finally you can
restore all columns to defaults:

Maximize all columns
Maximize column
Optimize all columns
Optimize column

Unfreeze column

Restore all columns to defaults

24.6 CREATING A PROPERTY FILTER

With the complexity of today’s drawings, the user will expect an enor-
mous number of layers in a single drawing. AutoCAD offers you the ability
to create a filter to show some of the layers based on a single property or
more. Start the Layer Properties Manager, then click the New Property Fil-
ter button:

X
b Current layer: 0
W | 58

—| New Property Filter (Alt+P)

Displays the Layer Filter Properties dialog box, where you can
create a layer filter based on one or more properties of the layers,

= AWl

You will see the following dialog box. Do the following steps:

Type the name of the filter

Under Filter definition, use the fields below to input one criteria or
more. In the below example we used two criteria, the name (A-*) and
color (color = Cyan)
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A LayerFilter Properties X
Filter name:
[Cyan Layers
Filter definition:
Sta... | Neme On | Fr.. |Lo..| Pot | Color | Unetype | Lineweight | Trans... | Pl st...| Ne.
AY Oeyan

< o
Filter preview:

Status Name alon [Fe. |Llo.|Pot | Color | Linetype | Lineweight | Trans... | Plot St... | Ne.
= A-Door [ T & © Ocyen Continuous — Default 0 Color_4 &
V=4 A-Furniture 9 ¥ &ff © Ocyean Continuous —— Default 0 Color 4 B

OK | [ Cancel || Hep |

= Automatically AutoCAD will show layers which satisfy the criteria (in
our example there are only four layers)

= When you click OK and go back to the Layer Properties Manager, you
will see at the left side that the new property filter is added, just like the
following:

Filters «

=2-£Z All
&2 All Used Layers
%, Cyan Layers

= At the lower left corner, you will see the following:

|l [ Invert filter <« l||

0 Layer

Cyan Layers: 4 layers displayed of 54 total layers

= At the same time, the layer list in Layers panel will show only the layers
of the filter:

Q ¥ of WO M
[© % of WMo

® @ of O A-Door

@ @ of [ A-Fumiture

@ @ of O s-oists

® 9 of Os-Slab
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24.7 CREATING A GROUP FILTER

A group filter is a filter to group layers which have nothing in common
but, for one reason or another, you want to put them together.

While the Layer Properties Manager is open, click the New Group Fil-
ter button:

A new filter will be added; type your desired name. Initially this filter
is empty. Click All filter, then using the drag-and-drop technique, add the
desired layer:

£& Filters
=£7 All
£% All Used Layers

£5 Cyan Layers

[invert filter

24.8 THINGS YOU CAN DO WITH FILTERS

One advantage of filters is to show some of the layers and to hide some,
but there are benefits to it beyond this single advantage. AutoCAD will allow
you to do collective actions on all the layers in the filter in one shot.

When you right-click the filter, a special menu will appear for each type.

24.8.1 Property Filter Menu

Right-click the property filter and you will see the following menu:

Visibility
Lock

Isolate Group

New Properties Filter...

Convert to Group Filter

Rename

Delete

Properties...
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You can do all or any of the following:

= Change the visibility of the layers. You can turn them on or off, freeze
them, or thaw them
Lock or unlock the layers
If you are in a layout, you can choose to freeze or thaw layers in the cur-
rent viewport
= Ifyou are in a layout, you can choose to isolate layers in all viewports or
the active viewport only
Create a new property or group filter
Convert the property filter to group filter
Rename and delete property filter
Change the criteria the filter uses by selecting Properties. This option
will show you the same dialog box in which you create the property filter

24.8.2 Group Filter Menu
Right-click the group filter and you will see the following menu:

Visibility
Lock

iewport
Isolate Group

v v v v

New Properties Filter...
New Group Filter

nvert to Group Filter

Rename

Delete

Select Layers »

Almost all of the options were discussed in the property filter menu,
except instead of having a Properties option we have a Select Layers option,
as you will see in the following sub-menu:

— |

Select Layers 4 Add
N
12 Replace

This option will add/replace more layers to the group filter using the
normal selecting method. You will see the following prompt:

Add layers of selected objects to filter...:

Click the desired object so the layer containing this object will be added
to group filter.
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PRACTICE 24-3 LAYER ADVANCED FEATURES AND FILTERS

. Start AutoCAD 2019
. Open Practice 24-3.dwg file
. Open the Layer Properties Manager

A O N =

. Layers are sorted by name (ascending), sort them by color descending.
What is the name of the first layer in the list?

. Maximize all column widths
. Show the Description column, and hide the Plot Style column
. Put the Freeze column to the left of the On column

. Unfreeze the Name column

O 00 N & »n

. Create a new property filter and name it “Architectural Layers with Cyan
color” and set the proper criteria for such a filter

10. Create a new group filter, and call it My Layers. Add Text, Title Block,
Frame, and Viewport

11. Right-click the group filter and choose Select Layers/Add option, and
select the arrow on the stairs. Check the filter: is there a new layer? Men-
tion the name

12. Right-click the property filter and freeze the layers in it
13. Save and close the file

24.9 CREATING LAYER STATES

Layer State is used to save and retrieve a set of layers with their current
state of color, linetype, lineweight, on/off, freeze/thaw, etc. If the user saved
a certain state, retrieving it will lead to retrieving all the states of the layer
in one shot, hence saving lots of time. There are multiple ways to use this
feature:
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= Make sure the Layer States Manager is displayed then click the Layer
States Manager button:

Current layer: 0

Layer States Manager (Alt+S)

&3 | Displays the Layer States Manager, in which you can save the
15 | current property settings for layers in a named layer state and then |
M | restore those settings later.

= AFlaws OO

= Or, using the Layers panel, use the first list, and click the New Layer

State button:
ro72ml ¥ | 0 -
=AET]
i = G G 4, 9, £ Make Current
ayer
Properties £ &, £ “% & Match Layer
[Unsaved Layer State -]
D%
New Layer State...

Manage Layer States... |
R

Manage Layer States...
Press F1 for more help

Either way, the following dialog box will appear:

A Layer States Manager X
Layer states
Neme Space  Sa.. Description [ New.. ]
S
Rename
Delete

[[] Don't list layer states in Xrefs
Restore options
+/| Tum off layers not found in layer state

/| Apply properties as viewport overrides

Curment layer state: “UNSAVED*

Retoe | [ cow |[ v |O®
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To create a new layer state, click the New button you will see in the

following dialog box:

A New Layer State to Save

New layer state name:

[ Objects

Description

This state contains all objects with their original Properties

Cancel

The user should input the name of the new layer state and a good de-
scription for its contents. When you click the OK button, the current state of
layers will be saved. To see what properties are saved, click the arrow at the
lower right corner of the dialog box, and you will see the following:

A Layer States Manager

Layer states
Name Space  Sa.. Description
All Objects Model  Yes This state contains all ...

[[J Don't list layer states in Xrefs
Restore options
[ Tum off layers not found in layer state

Apply propetties as viewport overides

Cument layer state: “UNSAVED*

X

Layer properties to restore
[A0n / off
M Frozen / Thawed

Visibilty in Current VP
[ Locked / Unlocked
[ Plot / No Plot
[AColor
Linetype
[ Lineweight
[A Transparency
[Plot Style
[ANew VP Frozen / Thawed

Select Al | Clear Al
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You can see that AutoCAD will save all of the layer properties. If you
click the Edit button, you will have the choice to alter the state of the layers
saved in layer state, and you will see the following:

A Edit Layer State: All Objects X
Name 0. F.. L. Color Linetype Linewei... Transp... PlotStyle P.. N. A
v o Q %t cf M w.. Contnuous —D... ocoor7 S B
<7 A-Area Q % & O ve... continuous —D... ocor2 OB
<7 ADim § % & B m.. Continuous —D... Ocors B
<7 ADoor @ % of O cvan Continuous ——b. ocrs @&
<7 Aglev Q %t of M w.. Contiuous —i Ocor7 B
<7 AcFior Q@ %t of B m.. Contiuous —f Ocdors S &
<7 Aumiture @ % of O cvan continuous ——1 Ocdors S &
<7 AGlaze Q % of M red Continuous —b. ocr 1 @&
<7 ARoof Q % of O or... pasHDOT2 —. 0 Color_3 )
< A @ %t of B blue DASHDOT2 —b, 0 Color_5 &
Q € of O o.. Continious —b. 0 Color_3 2
Q % of B m.. Contruous —. 0 Color 6 B
Q@ % of M bue Cont 0 Color_5 B
Q & Ove. 0 Color_2 ;3
Q L of Mo 0 Color_7 &
9 % of Do 0 Color_3 B
=l
Z Conce e

The rest of the keys are self-explanatory.
To retrieve layer states:

You can use the Restore button at the Layer States Manager:
You can use the first list in the Layers panel:

£7 @94 Mo
=
L EI 0{;, £, “Z. “ £ Make Current
ayer
Properties €2 &, £, “% i Match Layer
|Unsaved Layer State v
All ObjeCtS )%
New Layer State...

Manage Layer States...
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PRACTICE 24-4 USING LAYER STATES

1. Start AutoCAD 2019
2. Open Practice 24-4.dwg file

3. Start the Layer States Manager and create a new state from the current
state and call it “All Objects,” typing at the description the following: “This
state contains all layers with their original properties”

4. Freeze layer A-Tree, A-Furniture, and change the A-Window layer’s color
to blue

5. Save this state under the name “No Trees and Furniture,” typing at the
description the following: “All Objects except Trees and Furniture”

6. Restore the All Objects state

7. Using the Edit button, edit No Tree and Furniture by: freezing layer
Arrow, and changing the color of A-Walls-Partition to Cyan

8. Switch between the two states
9. If you have time, create your own state

10. Save and close the file

24.10 SETTINGS DIALOG BOX

The Settings dialog box will control three things related to layers: what to
do when a new layer will be added, what the settings are for isolated layers,
and some dialog settings. To display this dialog box, make sure that the Layer
Properties Manager is displayed, then click the Settings button:

o [
o, T

TP e dd
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You will see the following dialog box:

A Layer Settings
[A New Layer Notification
iQ [ Evaluate newlayers added to drawing
(@ Evaluate new xref layers only
O Evaluate all newlayers
R[4 Notify when new layers are present
[J open M save
[ Attach/Reload xrefs [ Insert
[[] Restore layer state

[ isplay alert forplot when new:layers are present

Isolate Layer Settings
Setting forlayers notisolated
@ Lockand fade
£7 Locked Layer Fading 50%

O off

Inpaperspace viewportuse

Xref Layer Settings
8 @ Retain overrides to xref layer properties

[ xref layer properties to reload (except ovenides)

[] onjoff [ color
[ Freeze/Thaw [ Linetype
[ Lock/Unlod [ Lineweight

[ Plot/No Plot [ Transparency
[ New VP Freeze P
[ Description
(O Don'tretain overrides to xref layer properties

& [ Treatxref object properties as ByLayer

Override Display Settings

[CJenable layer property overrides background color

Viewport override background color:

106,182,226

Xref override background color:

B 106,182,226
Dialog Settings
[ Apply layerfilter to layer toolbar
[indicate layers in use

OK Cancel Help

As you can see there are five parts in this dialog box:

New Layer Notification
Isolate Layer Settings
Xref Layer Settings
Override Display Settings
Dialog Settings

24.10.1 New Layer Notification

In this part, AutoCAD wants to know whether to inform you when a new
layer was added. Check the following:

[ New Layer Notification
3 [ Evaluate new layers added to drawing
(®) Evaluate new xref layers only
O Evaluate all new layers
E E Notify when new layers are present
[J open ] save
[] Attach/Reload xrefs [] Insert
[[] Restore layer state

[] Display alert forplot when new layers are present
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Control all or any of the following settings:

If you want to be notified for new layers
Should AutoCAD evaluate all layers or only xref layers
When the notification should take place: at opening the file, saving the
file, attaching/reloading the file, inserting the file in other files, or when
you restore the layer state

= Should AutoCAD display an alert for plot when new layers are present

24.10.2 Isolate Layer Settings

When you issue the Isolate command for layers, how should AutoCAD
treat layers that are not isolated? There are two choices: either Lock and
Fade (the user should control the fading percentage), or the not isolated
layers should be turned off, and if so, the user should turn them off in the
layout’s viewport or use Viewport freeze. Refer to the following:

Isolate Layer Settings
Setting forlayers notisolated
O Lockand fade
:5’8 Locked Layer Fading 50%

@ off

In paperspace viewportuse

@ off

O VP Freeze

24.10.3 Xref Layer Settings

AutoCAD allows you to change the properties of referenced layers
(color, linetype, lineweight, etc.) and to change the status of a layer (on/off,
freeze/Thaw, etc.) without affecting the original file. Once you save the file,
the changes made will be saved. If you want to change this setting, use this

part of the dialog box:

Xref Layer Settings
2] @ Retain overrides to xref layer properties

Xref layer properties to reload (except ovenmides)

[] onjoff Color
Freeze/Thaw [ Linetype

[ Lock/Unlock [] Lineweight
[] Plot/No Plot [] Transparency
[[] New VP Freeze [ Plot Style

[] Description

(O Don't retain overrides to xref layer properties

] D Treat xref object properties as ByLayer
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Do the following:

Select whether to Retain overrides to xref layer properties, or not

If you select to Retain overrides, select which layer properties to reload
Select whether to Treat Xref object properties as ByLayer, this setting
will help you the access to the XREFOVERRIDE system variable; which
enables you to force object properties of Xref objects to use ByLayer
properties

24.10.4 Override Display Settings

If you made layer override, whether in viewport, or xref, would like to
see the background of these layers in Layer Properties Manager change to a
color of your choice. Use this part of the dialog box:

Override Display Settings
Enable layer property overrides background color

Viewport override background color:

= 106,182,226 v]
Xref override background color:

|3 106,182,226 ]

Turn on/off the checkbox Enable layer propery overrides background
color, then select the desired color.

24.10.5 Dialog Settings

In this part, the user should tell AutoCAD how to deal with several is-
sues related to layers. They are:
Dialog Settings

Apply layerfilter to layer toolbar

[Oindicate layers in use
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Control the following:

= Apply layer filter to layer toolbar or not?
= Indicate layers in use

& My Layers & Amow S;
& A-Tree G
A-Wall
A-Wall-Partition
A-Window
Defpoints
S-Grid
S-Grid-lden
Staircase

Text

Yy

Layer containing
objects

Empty layer

DO DD DD DD

LRER

Now what will happen if a new layer was introduced in a drawing? Au-
toCAD will show you a bubble just like the following, telling you that a new
layer was found, and you need to reconcile it:

~

© Unreconciled New Layers x
New layers were found that may need to be reconciled.

View unreconciled new layers in Layer Properties Manager

~N

In the Layer Properties Manager, in the Filters part, you will see the
following:

£% Filters «
347 Al

£% All Used Layers

% Architectural Layers with Cyan color

= My Layers

*2 Unreconciled New Layers

With a new filter named Unreconciled New Layers, which contains all the
new layers that appear, you can right-click it and choose the Reconcile Layer
option to accept these new layers, or Delete Layer, to reject these layers:

Show Hilters in Layer List

Set current

New Layer

Rename Layer F2
Delete Layer

Change Description

Ramnua Eram Graun Filtar
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PRACTICE 24-5 USING SETTINGS DIALOG BOX

1.
2.
3.
4.
S.

10.

11.

Start AutoCAD 2019

Open Practice 24-5.dwg

Start Layer Properties Manager
Start Settings dialog box

Turn on the New Layer Notification checkbox, and make the following
settings:

a. Evaluate new layers added to drawing = on
b. Evaluate all new layers = on

c. Notify when new layers are present = on
d.Open & Save = on

e. Display alert for plot when new layers are present = on

. Click OK to end the Settings command, and close Layer Settings Man-

ager

. Settings for Layer not isolated = Lock and fade, and fading percentage =

70%

. From Home tab, locate Layer panel, start the Isolate command, and select

one line from the outer wall, then press [Enter]; what happened to other
layers? . Get closer to one piece of the furniture,
and you will notice all objects are locked

. Add a new layer and call it “Test”; save the file. AutoCAD should inform

you that new layer was added and you need to reconcile it

Go to the Layer Properties Manager and you will find a new filter called
Unreconciled New Layers; right-click it, and choose to reconcile it

Save and close the file
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NOTES
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CHAPTER REVIEW

1.

4.

One of the following statements is wrong:
a. You can use Layer Translator instead of CAD Standards
b. CAD Standard will check for Dimension Style
c. CAD Standard will check for Text Style
d. File extension for Standard file is DWS

. If you right-click filter, you will have an option to add layers
by selecting
. Property filter will group layers which have the same property(ies):
a. True
b. False
In Layer Translator, using button will find common layers

between two files:
a. Map
b. Map similar
c. Map same

d. Map all

. The settings dialog box contains a method to notify you if there is a new

layer is already added:
a. True

b. False

is to save and retrieve a set of layers with their cur-
rent state of color, linetype, lineweight, on/off, freeze/thaw, etc.

CHAPTER REVIEW ANSWERS




CHAPTER 2 S

IMPORTING PDF FILES, AND
DESIGN VIEWS

In This Chapter

® Importing PDF files to your drawing
e Using Design Views

25.1 INTRODUCTION

AutoCAD comes with two powerful features:

= Importing PDF files to your DWG files as vector files, which will elimi-
nate re-working time and effort. You can also make a partial import of an
existing PDF underlay

= Design Views, which will help you share your design with all stakehold-
ers, while keeping your DWG file secure

25.2 IMPORTING A PDF FILE

PDF files come from all sorts of software as output. But, if the origin
of your file is AutoCAD, you might welcome the chance to convert them to
vectors (so you can make the desired changes), and save it as a DWG file.
This also applies if you are dealing with PDF underlay (discussed in Chap-
ter 22); then AutoCAD allows you to import the PDF file fully, or partially,
to the DWG host file. This doesn’t mean if the PDF file origin was not an
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AutoCAD file, we can’t import it to a DWG file. We can but it will be more

like an image.
To import a PDF file into your DWG file, use the following steps:

= While you are in the AutoCAD file, go to the Insert tab, locate Import
panel, click the drop down arrow, and select the PDF Import button:

A Recognize SHX Text En

—
i
% Recognition Settings 3
PDF Combine

Text
Sh
= ™ pDF Import [[MPOT

I~y N
-Eﬂﬂ DGN| PDF Import
Imports data from a page of a PDF file into the current drawing as
) impq AutoCAD objects.
‘= PDFIMPORT
Press F1 for more help

25.2.1 Importing a PDF File

To import a PDF file into your current drawing, use the following steps:

= Select the option File from the prompt as mentioned above
= AutoCAD will display the following dialog box:

A Select PDF File X
Lookin: | Chapter25 O @B @ X E] Vews v Toos ~
Name . Date modified Type
@ . Practice 25-1.pdf 1/21/2016 11:44 AM  Adobe Acrobat D...
~
=
\
{
< v
Fiename:  |Practice 25-1pdf V]l open |||
Fies of type: | PDF ("pdf) || Cancel
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Select it, and click the Open button
You will see the following dialog box:

A Import PDF X
File name: | Practice 25-1.pdf
Page to import Location
Page: [1_| Totak 1 [C] Specify insertion point on-screen
Scale: |1 Rotation: |0
PDF data to import Layers
Vector geometry @) Use PDF layers
Solid fills () Create object layers
TrueType text O Current layer

[] Raster images

Import options
[ Import as block
Join line and arc segments
[] Convert solid fills to hatches
Apply lineweight properties
Infer linetypes from collinear dashes

Page size: ARCH D (36 x 24 inches) PDF scale: 1:1

o] o] [

If your file contains more than one page, specify the pages you are inter-
ested in

Under the Location section, select either Specify insertion point on-
screen, and specify the Scale and Rotation angle of the import

Under the PDF data to import section, specify what to import: vector

geometry (including Solid fills), True Type text (AutoCAD will not recognize
SHX fonts), and if there are any raster images.

Under the Layers section specify Use PDF layers if you want to bring
in the layers inside the PDF file (but it will be with prefix PDF example:
A-Door, will be PDF_A-Door), or, use Current object layers (there
will be layers like PDF_Geometry, PDF_Solid Fills, PDF_Text, depend-
ing on whether or not these objects are in the PDF), or Current layer,
which means all objects imported will reside in the current layer

Under Import options, select whether to Import as block, which means
all of the import will be considered one block. Whether or not you want
to Join line and arc segments as polyline. Whether or not to Convert
solid fills to hatches, and Apply lineweight properties (if checked
off, all lines will hold the default lineweight), and finally, to Infer line-
types from collinear dashes. If this is on, AutoCAD will convert the
dashes and dots if they are collinear to a single polyline holding new
linetype called, PDF_import
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When finished, click OK to complete the import process. Check and
identify each object and how AutoCAD converted them.
25.2.2 Importing from PDF Underlay

The second option is to import objects from an existing PDF underlay.
Use the following steps:

= Make sure you are inside an AutoCAD file containing a PDF underlay.
Start the PDF Import command and select the PDF underlay
= You will see the following prompt:

Specify first corner of area to import or [Polygonal /All/
Settings] <All>:

= Ifyou click Settings, you will see the following dialog box:

A PDF Import Settings X
PDF data to import Layers
Vector geometry @®) Use PDF layers
Solid fills O Create object layers
TrueType text O Current layer
Raster images

Import options
Import as block
[] Join line and arc segments
[] Convert solid fills to hatches
Apply lineweight properties
Infer linetypes from collinear dashes

= The above dialog box is identical to what we discussed while importing a
PDF file command. Change the settings as you wish, and click OK
Specify two opposite corners to set the area you want from the underlay

= You will see the following dialog box:

Keep, Detach or Unload PDF underlay?
Unload] <Unload>:

[Keep/Detach/

= AutoCAD is reminding you that it will obtain the selected objects, but,
decide what to do with the PDF underlay; do you wish to Keep it as is,
Detach it, or Unload it?

= Input your action and press [Enter] to end the command
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25.2.3 Dealing with SHX Files

As discussed previously, AutoCAD has two types of fonts, the old one
called shape file fonts (*.SHX) and the True Type fonts (*.TTF). By default,
when importing PDF to AutoCAD file, AutoCAD will recognize the true
type fonts right away, but will consider shape files as geometry. To solve this
problem, go to Insert tab, locate Import panel, click Recognition Set-
tings button:

@ U5 Recognize SHX Text =11
" Recognition Settings
or | NG ...

Irnr.u:lr‘tv

Recogpnition Settings
Import . . .
Specifies the SHX fonts to compare against when converting

imported PDF text geometry to text

[y PDFSHXTEXT

Press F1 for more help

You will see the following dialog box:

A PDF Text Recognition Settings X
SHX fonts to compare Create text on

simplex $| @ current layer

[ romans O Same layer as geometry

txt Conversion settings

] romand Recognition threshold:

[ romanc % D

[ complex [C] Use best matching font

[J romant

isocp

(1) Select only those fonts in the list that closely
| aca | | Eemove | ! match the geometry to be converted.

Font preview

lype text here

‘Type text here ‘ |

ok | [ cancel |[ Hep
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Using the above dialog box, you will help AutoCAD recognize the setup

the text in the required way. Do the following:

Under SHX fonts to compare, select the shape files you think may exist
in your PDF file. This list is not final as you can add or remove from it
using Add and Remove buttons located under the list

Select in which layer the generated font will reside in: Current layer, or
same layer

If the existing SHX font is not listed in the list, what is the Recognition
threshold should AutoCAD use (default is high; 95% similar to one of
the listed fonts, you can relax it by setting less percentage). Also, you can
select the option of Use best matching font

Click OK to end the command

AutoCAD will ask you to select objects (the SHX fonts), if the selected

objects contains all or any of the fonts mentioned, you will see the following
message:

Recognize SHX Text X

1 of 1 groups of selected geometry was converted to Text.
1 text objects created

1fonts used - romanc
0.00 % of selected geometry not converted to text

[0 Do not show this message again

An MTEXT will be created accordingly. AutoCAD will create a new text

style holding the name of the font and assign the text to it.

If no matching was found, you will see the following message:

Recognize SHX Text - No Matches Found X
The selected geometry was not converted to Text. No font
was found that met the recognition threshold.

Closest matching font - simplex 25%

Try adding a font that more closely matches the geometry or try lowering the
recognition threshold from the Recognition Settings dialog.

If you think the font should have matched, try selecting fewer lines of text to
convert.

[ Do not show this message again
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If you want to convert more geometry to fonts in the PDF import, go to
Insert tab, locate Import panel, click Recognize SHX Text button:

@ "“h Recognize SHX Text |:§|Al E
PDF “ Recogn Recognize SHX Text

Import ™

Converts imported SHX geometry from PDF files into text objects

Pl o PDFSHXTEXT

Press F1 for more help

PRACTICE 25-1 IMPORTING PDF FILE

1. Start AutoCAD 2019
2. Open Practice 25-1-A.dwg file
3. Start the PDF Import command
4. Select Building-A.pdf, and click Open button
5. Select the following settings:
a. Vector geometry including Solid fills, and True Type text
b. Use PDF layers
c. Import as block = off
d. Join lines and arc segments = off
e. Convert solid fills to hatches = on
f. Apply lineweight properties = off
g. Infer linetypes from collinear dashes = on
6. Click OK, the file will be inserted @ 0,0

7. View layers; type the name of one layer

8. View text styles; what is the name of the text style other than Standard,
and Annotative?

9. See how AutoCAD converted all lines to polylines and didn’t join them
with arcs

10. Start Recognition Settings command
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11.

12

13.
14.
1S5.
16.

17.
18.

19.

20

22.
23.

24.

Make sure that romanc.shx is selected, and select Same layer as geometry

. Click OK, zoom to the word Hallway, using window selection select the

whole word. AutoCAD convert it to MTEXT
Save the file and close it

Open Practice 25-1-B.dwg

You will find a PDF underlay in it

Using the keyboard type PDFIMPORT command, and select the PDF
underlay from its borders. At the command window Select Settings and
make the following changes:

A PDF Import Settings X
PDF data to import Layers
Vector geometry O Use PDF layers
Solid fills (®) Create object layers
TrueType text () Current layer
[] Raster images

Import options
Import as block
Join line and arc segments
[[] Convert solid fills to hatches
Apply lineweight properties

[ Infer linetypes from collinear dashes

When finished, click OK

Draw a box containing only the plan with the gridline (title block should
not be selected). Then choose to Unload the PDF underlay

Checkiftheimportisone block? Whatis the name of block?

. Explode it
21.

Zoom to one of the grid lines, and see how AutoCAD converted each seg-
ment to be separate objects

Check one of the arcs, and see if it is joined to the adjacent polyline

Look at layers; how many layers are there and what are their names?

Save and close the file
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25.3 CREATING DESIGN VIEWS

Sharing your design by exchanging DWG files with other persons or
firms, is very risky. Yet, in today’s business environment, you are obliged to
send some data to many stakeholders in order for them to view, approve, and
tell you the next step. AutoCAD offers us the best solution for this dilemmal!
You can send stakeholders views of your DWG without sending them the ac-
tual one. Using Share Views in AutoCAD will enable you to do the following:

Not risking your design by sending the original DWG file

No need for the recipients to have AutoCAD installed in their machines
No need to start new accounts, no usernames, no passwords

You need only a browser to view the Design Views

On the other hand, you — the creator of the file, should have an account
in A360 in order to upload your file, and to generate the necessary views
Do the following (you must create a free-of-charge account before this

step):
= Log on to your account in A360. From the top bar, locate the Sign In

‘b |Ty;e a keyword or phrase |% g Sign In 'l P4 A - ® =

| Sign In to A360 " |

About A360

Explore Purchase Options...

Manage License...

You will see the following:

A Signin X

Signin t\
Email

XOOOCHK

NEXT

NEW TO AUTODESK?
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Type in the username and password. Click Sign In; it will take few sec-
onds, and then you will be logged in
Go to Application menu, locate Publish then select Share View option,

like the following:

Search Commands

E Share the drawing

D New 4 3 Send to 3D Print Service
L)

Send solid objects and watertight
meshes to a 3D print service,
Archiv

e
aag Package the current sheet set files for
H S -

archive.

eTransmit

B Save As > Eék Create a package of drawing files and
0 their dependencies.

P Import »
o
=
@Publlsh
S
Drawing
/| utiities
[

Email
Send the current drawing file as an
email attachment.

Share View
Upload a Shared View to view and
share online.

W

You will see the following message:

A Share View X

You are about to publish a view of your opened file to share online.

Name: lMy_Proled

Views to share
O Share current view only

(® Share model view and all layout views

M Create 2D views only
[[] Share object properties

Cancel Help

Type the name of the view you want to share (default value is the name
of the current file)

Select whether you want to share the current view, or you want to share
model view, and other layout

Select if you want to limit view creation to 2D objects only

Select whether you want to include object properties or not
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®m  (Click Share
= You will see the following message:
Share View - Processing Ready to Sta;t X
Background processing of the shared view is ready to start.
A notification will display when processing is complete and ready for online
viewing and sharing.
[J Do not show me this message again
Click Proceed
You will see the following message appear as a bubble at the lower right
corner of the screen “Share View Upload Complete. You can now share
and view the link. View in Browser”
= Clicking on the “View in Browser opens your browser and displays the
shared view in the Autodesk Viewer
You will see the following:
!\ AUTODESK VIEWER > Practice 25-2dwg @ Help Apps =
= € Lyers [ Properties €3 settings B Comments @ Print (@ Screensh & sn
7/ 7/ £ £
Views E oI X N 9
@ initial
[ Kitchen
~
[3) Master Bedroom
[ Master Bedroom bathroom
@ wic N
&) vetails 1
@ ovetails2
N b p AN
&8 CE e

Using this screen you can do all the following:

At the left, choose to view Model, or existing layouts

You can zoom in, zoom out, pan, and zoom all using the mouse wheel.
You can use Fit, and Home to get the full view

You can Measure distances, angles, and areas

Use Markup (Pencil, Arrow, Cloud, and Text)

At the top left, Control the layers, Properties, and Settings

At the top right, Add comments, Print, take a screen shot, and Share the
view for 30 days
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You can show Shared Views Palette:
= Go to Collaborate tab, locate Share panel, click Shared Views button,
like the following:

| Shared Views

Opens or closes the Shared Views Palette.

[z SHAREDVIEWS

Press F1 for more help

= You will see Shared View Palette:

N @

y: Date created -]
Practice 25-2.dwg

Created on February 15, 2018

Practice 25-2.dwg

Created on February 15, 2018

Practice 16-3dwg

Created on February 15, 2018

f) SHARED VIEWS

= At the right of each view, there are three dots, clicking it, will show the
following:

Practice 25-2.dwg

Created on Fel
View in browser
Copy link
Extend
Practice 25-2.dwg Delete
freated an Fahriary 18 JN1A

= These options are: to view this shared view in browser, to copy link, so
you can send it to stakeholders, Extend to extend the number of days
others can view by an extra day, and finally Delete to delete the shared
view from cloud
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PRACTICE 25-2 Creating Design Views

N

N & v b W

. Start AutoCAD 2019
. Open Practice 25-2.dwg file (in order to solve this practice you need to

have a username and password for A360)

. Log in your A360 account from AutoCAD upper right corner
. Start Share View command

. Call the Shared View My_Project

. Select to Share model view, and all layout views

. Turn off Create 2D views only, and turn on Share object properties. Click

Share, then Proceed

. When you see Autodesk Viewer, try all available tools
. Close the browser

10.
11.

Start Share View Palette and check the four different functions

Save and close
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NOTES
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CHAPTER REVIEW

1. You can import a PDF into my DWG file as an image:
a. True
b.False

2. Import PDF command is in tab

3. One of the following can’t be done in A360:
a.Calculate an area
b.Create a measurement
c.Zoom in, and Zoom out
d.Change layer of an object

4. One of the following statements is wrong:
a.You can’t import PDF files to DWG

b.While importing PDF you can select whether my lines to be polylines
or simple lines

c.While importing PDF you can convert solid fills to hatches
d.A and B

5. In Share View Palette you can extend the period of viewing more than 30
days:

a. True

b.False

CHAPTER REVIEW ANSWERS

1.b
2. Insert
3.c
4.d
S.a






CHAPTER

DRAWING COMPARE

In This Chapter

e Drawing Compare function

26.1 INTRODUCTION

Normally drawings will change through the phases of the design cycle,
sometime the change is big and clear, and sometimes very small that you
can’t catch it by the eye. AutoCAD provides you with a very handy tool to
compare two versions of your drawing (design), and make any necessary
changes accordingly.
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26.2 WHERE TO START

You can start Drawing Compare command using different methods:

= If there are no open files, go to Application menu, and select DWG
Compare command:

.
GI[ES| &) Recent Documents

|By Ordered List v (] v
[ TR SN

Practice 24-1.dwg

B Open > Practice 25-2.dwg

o) [N practice 16-3.dwg
DWG C

B 3 Practice 25.2.0w0
g

S

FS Practice 25-1-8.dwg
EEE

Search Commands

N DWG
O | Compare

FS Practice 25-1-A.dwg

DWG Compare
-

[ North-South-Road. dst

illa.dst

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

Civil Sample Sheet Set.dst

= [f there is an open file, go Application menu, select Drawing Utilities,
then choose DWG Compare option:

earch Commands
ook to ki the deowing
D New » T Drawing Properti

ies
Setand display the file properties of
the current drawing.

DWG Compare
Allows you to highlight the
E Save E 3 differences between two revisions of

the same drawing or different
=
ors Units

drawings.

Control coordinate and angle display
formats and precision.

T mport P

Audit
Evaluate the integrity of a drawing
= Boot M| (Y] g comeds some errors.
™ 2 Status
s Display drawing statistics, modes, and
extents.
»
g T purge

Hj Remove unused named items, such as
Pl bloce defnionsand oers, rom he
/| utilties wing:

D Recover i
£ Close » | @B | Repaira damaged drawing file.
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If there is an open file, go to Collaborate tab, locate Compare panel,
then click DWG Compare button:

Allows you to highlight the differences between two revisions of
the same drawing or different drawings

[ COMPARE
Press F1 for more help

If you choose the first method, the following dialog box will appear:

A DWG Compare X
Select Files
WG 1
[ ] [
DWG2
[ | =

No files is selected, click the small button with the three dots to select the
first file (which will be green), and then select the second file (which will
be red), then click Compare button

If you select the second, or third method, the following dialog box will
appear:

A DWG Compare X
Select Files
DWG1
H[c 1 21| ]
DWG2
Compare

The open file will be considered the first file. Yet, you can select other
two files if you want
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26.3 COMPARING PROCESS

Once you specified the two files, the following will take place:

= AutoCAD will open a new file with the following name: Compare_first
file name vs second file name

= A new tab called Compare will appear, with three panels: Comparison,
Compare Filter, Change Set

= You will see three colors, Green (first file), Red (second file), and Gray
(common to both)

= You will see Revision Cloud marking the differences between the two
files
The two drawings will look like the following:

(
[
i

26.3.1 Comparison Panel
The Comparison panel looks like the following:

DWG 1: My_Villa_Rev_01 7 o
s @

@ [l owG 2: My_Villa Rev_02
Draw g
order @ ]l Common To Both Information

Comparison

There are three functions; they are:

= Draw Order: the default is to show Drawing 1 above Drawing 2. If you
click this button you will reverse the order to show Drawing 2 above
Drawing 1
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Choose to turn off any two of the three shown objects, either Drawing 1,

Drawing 2, or the common objects. This tool will help you focus on the
changes

If you click Drawing Information, you will see the following dialog box:

A Information about Compared Files

% pwG 1
My_Villa_Rev_01.dwg
Folder Path:  C:\Users\Munir H

d\Desktop\Commerci

ompare_Files

Date Saved: 2/17/2018 12:38:17 PM

SavedBy:  Munir Hamad

% pwe 2
My_Villa_Rev_02.dwg

d\Desktop\Commerci

Folder Path: C:\U: Munir H
Date Saved: 2/17/2018 12:38:03 PM

SavedBy:  Munir Hamad

p ompare_Files

Insert in the Drawing | [ Copy to Clipboard | [ Close

If you click on Insert in the Drawing button, you will insert a table of the

information inside your current drawing, similar to the following:

Information about Compared Files

DWG 1

DWG 2

Name

My_Villa_Rev_01.dwg

My_Villa_Rev_02.dwg

Folder Path

C:\Users\Munir

Hamad\Desktop\Commercial_Building\Compare_Files

C:\Users\Munir
Hamad\Desktop\Commercial_Building\Compare_Files

Date Saved

2/17/2018 12:38:17 PM

2/17/2018 12:38:03 PM

|§aved By

Munir Hamad

Munir Hamad

Or, you can choose to copy the information to Clipboard so, you can use

it in other software like MS Excel or MS Word

26.3.2 Compare Filter Panel

The Compare Filter panel look like the following:

A

Text

%

/i

Hatch

Compare Filter

Choose to include or exclude the text and the hatch from the compar-
ison results. The default is to include text, and exclude hatch. If you opt to
include text this will include block attributes and dimension text.



780 ° AuToCAD® 2019 BEGINNING AND INTERMEDIATE

26.3.3 Change Set Panel
The Change Set panel looks like the following:

Change Set

You can do the following things:

Whether to show or hide the Revision Cloud
= Specify the shape of the Revision Cloud, you have two choices: Rectan-
gular or Polygonal. Below will show the two types:

= Set the Revision Cloud Margin
= Use the arrows to zoom in to the different comparison sets

PRACTICE 26-1 DRAWING COMPARE

1. Start AutoCAD 2019

2. Open My_Villa_Rev_01.dwg file

3. Start DWG Compare command

4. Select the second file to be My_Villa_Rev_02.dwg
S

6

7

. Typeinthe name of the comparison file
. Change the Draw Order to make Rev_02 over Rev_01
. Turn off Rev_01 and take a good look on the Rev_02 alone



11

12.

13

17.
18.
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. Turn on Rev_01
. Turn off Rev_02 and a look on Rev_01 alone
10.

Turn on Rev_02

. Can you tell what are the differences between the two drawings? Type at

least three of these:

a.

C.

Exclude text from comparison

. Change the Revision Cloud Shape to be Polygonal
14.
15.
16.

Use the slider increase the margins to the middle
Zoom to the three sets you got

Using the Drawing Information, insert a table of the information on the
drawing

Save the comparison the same name suggested by AutoCAD

Close the file
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NOTES
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CHAPTER REVIEW

1. You can compare three files in AutoCAD:
a. True

b. False

2. You will see three colors: Green for the first file, Red for the second file,
and for the common objects

3. The shapes of the Revision Cloud are:
a. Rectangular
b. Circular
c. Polygonal
d.Aand C
4. You can include or exclude Text, Hatch, and Blocks:
a. True

b. False

CHAPTER REVIEW ANSWERS

1. b
2. Gray
3.d
4. b






2D projects, 325-370
Drawing Using the Donut Command, 332
Drawing Using the Polygon Command,
329-331
Using an Imaginary Circle, 329-330
Using the Length and Angle of One of the
Edges, 330
Drawing Using the Rectangle Command,
326-328
Area Option, 328
Chamfer Option, 326
Dimensions Option, 328
Elevation Option, 327
Fillet Option, 327
Rotation Option, 328
Thickness Option, 319
Width Option, 327
Drawing Using the Revision Cloud
Command, 332
Introduction, 325
Using Construction Lines and Rays, 346-348
Using Rays, 347
Using Construction Lines, 346-347
Using Divide and Measure Commands,
351-354
Using the Divide Command, 351-352
Using Divide and Measure Commands
with Block Option, 344-345
Using the Measure Command, 344
Using Point Style and Point Command,
352-353
Using Point Command, 351
Using Point Style Command, 350
Using the Boundary Command, 363-364
Using the Edit Polyline Command, 338-345
Edit Vertex Option, 339
Fit, Spline, and Decurve Options, 340

INDEX

Join Option, 339
Ltype Gen Option, 341
Multiple Option, 342-343
Open and Close Options, 338
Reverse Option, 341-342
Width Option, 339
Using the Ellipse Command, 359-362
Drawing an Ellipse Using Axis Points,
360-361
Drawing an Ellipse Using the Center
Option, 360
Drawing an Elliptical Arc, 361-362
Using the Region Command, 365-366
Performing Boolean Operations on
Regions, 366
Using the Spline Command, 354-358
Using the Control Vertices Method, 356
Using the Fit Points Method, 355
Editing a Spline, 357-358s

Advanced layer commands, 412-416

Change to Current Layer, 414

Copy Objects to New Layer, 414

Delete, 416

Freeze and Off, 413

Isolate and Unisolate, 412

Isolate to Current Viewport, 415

Layer Walk, 414

Lock and Unlock, 413

Merge, 415

Turn All Layers On and Thaw All Layers, 413

Annotative features, 541-546
AutoCAD 2019, 1-23

Closing drawing files, 18
Create a new drawing, 14-15
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Defaults, 11-13
Settings, 11-13
Hyperlinking objects, 387-388
Interface, 3-12
Application menu, 4-5
Command Windows, 10
Graphical area, 10
InfoCenter, 9-10
Quick Access toolbar, 5
Ribbons, 6-9
Start bar, 11
Status bar, 10-11
Listed choices in AutoCAD, 533-534
Object Visibﬂity in, 410-411
Open an existing drawing, 15-17
File tab, 16-17
Sharing Excel and Word content in
AutoCAD, 379-386
Pasting a Linked Table from Excel, 382
Sharing Data Coming from MS Word,
380-381
Sharing Data Coming from MS Excel, 382
Starting, 1-3
Undo and redo command, 19
Using fields in, 418-423
What is my drawing unit?, 13-14
Autodesk Content Explorer, 405-407

B

Batch plot command, 549-550
Block attribute (s), 639-663
Controlling attribute visibility, 643-644
Editing individual attribute values, 644-646
Globally, 646-648
Extracting attributes from files, 652-660
How to define, 640-642
Attribute part, 641
Insertion point part, 642
Mode part, 641
Tex settings part, 641
How to redefine and sync attribute
definitions, 649-652
Inserting of, 642
What are, 639-640
Blocks in AutoCAD, 169-179, 425-446
Automatic scaling feature, 431-432

Customizing tool pallets, 442-449
Add text and add separators, 445-446
Allow docking, 442
Customize palettes, 447448
New / Delete / Rename Palette, 446
Transparency, 443—444
View options, 444—445
Design center, 433-434
Methods to copy blocks, 434
Editing, 450-451
Exploding blocks and converting them to
files, 177-179
Hatch and tool palette, 440441
How to use, 172-175
Block Insertion Point OSNAP, 174-175
How to create, 170-172
Tool palettes, 436-440
How to Create a Palette from Design
Center Blocks, 438
How to Create a Tool Palette from
Scratch, 437
How to Customize Tools
Properties, 439440
How to Fill the New Palette with
Content, 437
Why do we need, 169

C

CAD Standard(s), 729-758
Creating a group filter, 745
Creating a property filter, 743-744
Creating layer states, 747-751
How to create a file, 730-731
Linking DWS to DWG, 731-733
Checking a DWG File, 734-735
Using commands, 736-737
Setting dialog box, 751-755
Dialog Settings, 754-755
Isolate Layer Settings, 753
New Layer Notification, 752
Things to do with filters, 745-746
Group filter menu, 746
Property filter menu, 745-746
Why do we need, 730-731
Customization users interface (CUI), 557
Create a Quick Access tool bar, 563-564



Create a new panel, 558
Addition of automatic things to a

panel, 560

Create a new tab, 563

Create a new workspace, 564-565

Create your own command, 567-569

Customize an interface, 565

Introduction, 557

D

Data link, 382
Dimension(s), 229-264, 481-529
Creating a multileader style, 517-523

Leader format tab, 519-520

Leader structure tab, 513-514

Content tab, 521-523

Creating a new style, 482-483

Creating a sub style, 502-504

Dimension functions, 505-512

Dimension special layer, 253

Dimension styles, 484-501

Dimensioning in AutoCAD), 229-230,
481-482

Editing a dimension block using grips,
253-257

Editing a dimension block using quick
properties and properties, 258—
259

Editing a dimension block using the
rightclick menu, 257-258

How to insert an ordinate, 243-245

Inserting a diameter, 240-241

Inserting a jogged arc, 242-243

Inserting a linear, 233-234

Inserting a multileader, 523-526

Inserting a radius, 237

Inserting a series of dimensions using the
baseline command, 247-248

Inserting a series of dimensions using the
continue command, 245-246

Inserting an aligned, 234-235

Inserting an angular, 235-236

Inserting an arc-length, 237-238

Types of, 230-232

Using the dimension command, 252
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Using the quick dimension command,
249-251

Dimension functions, 505-512

Dimension Adjust Space, 506-508

Dimension Break, 505-506
Dimension Jog Line, 508-509
Dimension Justify, 511
Dimension Oblique, 509-510
Dimension Override, 511-512
Dimension Text Angle, 510-511

Dimension styles, 484-501

Alternate units tab, 498-499

Fit tab, 495-496

Lines tab, 484-486

Primary units tab, 496-498

Symbols and arrows tab, 487-488

Texts tab, 489-494

Tolerances tab, 499-501

Symmetrical, Deviation, Limits, and

Basic, 500-501

Drafting in AutoCAD, 25-55

Converting polylines to Lines and Arcs and
vice versa, 49-51
Drafting priorities, 25-26
4 most commands, 25
Drawing circles using circle command, 38-39
Drawing circular arcs using arc command,
40-41
Drawling lines and arcs using polyline
commands, 47-49
Drawing lines using lie command, 26-27
Dynamic input, 27-30
Lengths and angles, 29-30
Multiple functions, 27
Prompts, 28-29
Exact angles, 30-34
Increment and additional angles, 32
Polar angle management, 33
Object Snaps related to circles and arcs,
41-42
Object Snap Tracking, 4247
Precise drafting using object SNAP, 34-38
Activating running OSNAPs, 36-37
OSNAP override, 37
Using polar snap, 53
Snap and Grid, 51-53
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Drawing review, 759-774
Autodesk Design Review, 767-770
Dynamic block(s), 609-634

Controlling parameter properties, 617-618

Non type, increment type, and list type,
617-618

Controlling the visibility parameter, 619-621

Final sets, 623-28

Inside the block editor, 612

Introduction to, 609—610

Methods to create a, 610-612

Block Editor Command, 613
Double—Clicking an Existing Block, 611
the Block Definition Dialog Box, 610

Parameters and actions, 613-616
List of available actions, 614-615
List of available parameters, 613-614
Steps to look up, 621-623

Using constraints in, 628—-634
Block table button, 628631
Constraint status button, 632
Construction button, 632

E

Exporting to a PDF, 547-549
Exporting to DWF and DWFX, 547
External Reference (XREF), 665-693
Attach command, 673
Clicking and right clicking a reference file,
685-689
Clicking and Right—Clicking a DWG File,
686
Clicking and Right—Clicking an Image
File, 686-687
Clicking and Right—Clicking a DWF
File, 687
Clipping in, 683-685
Controlling the fading of a reference file,
675677
Editing an DWG file, 677-679
Using the Edit Reference Command,
678-679
Using the Open Command, 679
eTransmit command and, 689-693
File related functions, 679-682

Unload, reload, detach, bind, Xref, and
Path command, 681-682
Introduction to, 665-666
Inserting XREF into different file formats,
666-671
Attach DGN file (Microstation V8 file),
670
Attach DWF file, 670
Attach DWG file, 667-669
Attach Image file, 669
Attach PDF file, 671
Palette contents, 672673
Reference files and layers, 674-675

H

Hatching in AutoCAD, 179-198
Commands, 180-181
Controlling hatch properties, 181-183
Hatch Color, Background Color,
Transparency, Angle, 182
Scale, Hatch Layer Override, Double, 183
Controlling hatch options, 186-193
Creating Separate Hatches in the Same
Command, 190-191
Hatching an open area, 189-190
How to Create Associative Hatching, 187
How to Make Your Hatch Annotative, 187
Island detection, 191
Set Hatch Draw Order, 192
Using Match Properties to Create
Identical Hatches, 188
Editing hatch, 196-197
Hatch boundary, 194-195
Specifying hatch origin, 185-186

|

Inquiry commands, 158

Introduction, 158

Measuring distance, 159

Measuring angle, 161

Measuring area, 162-163
How to Calculate Complex Area, 163-164
How to Calculate Simple Area, 162-163

Inquiring radius, 160



L

Layers commands, 139-168
Changing an object’s layer, quick properties,
and properties, 154-158
Reading Instantaneous Information about
an Object, 154-155
How to Move an Object from a Layer to
Another Layer, 155
What is Quick Properties?, 155-157
What Is Properties?, 157
Creating and setting layer properties,
141-145
How to create a new layer, 141-142
How to set a color for a layer, 142-143
How to set a lineweight for a layer,
144-145
How to set the current layer, 145
How to set the linetype for a layer,
143-144
Layer concept in, 139-141
Layer controls, 146-151
Controlling Layer Visibility, Locking, and
Plotting, 147-149
Deleting and Renaming Layers, 149-150
How to Make an Object’s Layer the
Current Layer, 150
How to Undo only Layer Actions, 150-151
Moving Objects from One Layer to
Another, 151
Layer property manager, 152—153
Layer translator, 737-739, 746-750
Creating layer states, 747-750
Dealing with property manager, 740-743
Layer’s transparency, 416-418

M

Match properties, 376-378
Copy/paste objects with across files, 376-378
Copying objects, 377
Pasting objects, 377
the Drag—and—Drop Method, 378
Across files, 378
Modifying commands, 59-94, 99-138
Arraying objects — path array, 122-128
Three things to consider, 123
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Arraying objects — polar array, 129-132
Arraying objects — rectangular array, 114-121
Editing Using Grips, Context Tab Grips,
Quick Properties, 116-119
the Array Creation Context Tab, 116
the First Step, 115-116
Break command, 132-135
Chamfering objects, 106-109
the Distance Option, 107
Distance and Angle, 107-108
Copy command, 70-71
Erase command, 66
Extending objects, 110-112
Filleting objects, 112-114
Grips and dynamic input, 90-91
Grips and perpendicular and tangent
OSNAPs, 92-94
Introduction, 99-100
Joining objects, 84-85
Lengthening objects, 83-84
Delta, Percentage, Total, Dynamic, 84
Mirror command, 77-79
Move command, 68-70
Nudge Functionality, 69
Offsetting objects, 100-104
the Multiple Option, 101
the Offset Distance Option, 100-101
the Through Option, 101
Rotate command, 72-74
Reference option, 77-74
Scale command, 75-76
Reference option, 76
Selection cycling, 65-66
Select objects in AutoCAD, 59-64
Crossing Mode (C), 61
Crossing Polygon Mode (CP), 62
Fence Mode (W), 63
Lasso Selection (W), 62
Last (L), Previous (P), and All Modes, 63
Other methods to, 63-64
Window Mode (W), 61
Window Polygon Mode (WP), 61
Stretch command, 79-82
Trimming objects, 110-111
Using GRIPS to edit objects, 86-89
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(0]

Offset command (advanced option), 371-372
Erase Source Option, 372
Layer Option, 372
System Variable: Offsetgaptype, 372
OLE (Object Linking & Embedding), 379
Ortho tracking, 31

P

Parametric constraints, 573—606
Annotational constraint mode, 602—-604
Auto constrain, 586-588
Constraint bar, 588-589
Controlling dimensional constraint, 597-600

Using the Constraint Settings dialog box,

597-598
Deleting Dimensional constraint, 599
Showing and hiding Dimensional
constraint, 599

Dimensional constraints, 592-597

Aligned, 593-594

Angular, 595-596

Convert Command, 596-597

Linear, Horizontal, and Vertical, 592-593

Radial and Diameter, 594-95
Dimensional grips, 604-606
Geometric constraints, 574-583

Coincident, 574-576

Collinear, 576-577

Concentric, 577

Equal, 583

Fix, 577-578

Horizontal, 579-580

Parallel, 578

Perpendicular, 579

Settings, 584

Smooth, 581-582

Symmetric, 582-583

Tangent, 581

Vertical, 580
Infer constraints, 584-585

Introduction, 573-574

Parameters manager, 600-602
Relaxing constraints, 589-590
Over constraining an object, 590

Showing and hiding, 589
What are, 573-574
Partially opened files, 424428
Opening a file partially, 424-427
Partial load, 426
Plotting, 265-290
Creating layouts using copying, 266-270
Creating viewports, 275
Introduction to layouts, 266
Model space vs. paper space, 265
Plot command, 287-288
Steps to create a new layout from scratch,
266-270
Steps to create a new layout using a template,
270-271
Plot style table, 531-540
Color-dependent, 531- 536
Named, 536-541
Steps to link a, 537-539
Polar tracking, 31
Project(s), 293-322
Architectural Project (Imperial), 206-304
Architectural Project (Metric), 304-312
Mechanical Project — I (Metric), 312-316
Mechanical Project — IT (Metric), 321
Mechanical Project — II (Imperial), 322
Preparing drawing for a new, 293-296
Mechanical Project — I (Imperial), 317-320
Purging items, 388-390

Q

Quick select, 405407
Ways to issue the command, 405

S

Select similar and add selected command,
408-410
Sheet set (s), 697-725
Adding and scaling model views with four
steps, 711-715
An example for, 704-711
Adding a Sheet into a Subset, 708-709
Sheet control, 709-710
Dealing with the sheet set manager
palette, 698-702



How to Deal with, 700-702
How to Open and Close an Existing,
698-700
File set up of, 701-704
Introduction to, 697-698
Example method, 698
Existing drawings, 698
Publishing of, 721-722
Using eTransmit and archive commands,
723-725
Using existing drawings, 715-721

T

Template file (s), 553-557
Editing a, 556-557
Items to create a good, 553-554
Steps to create a, 554-555
Text and table styles, 455480
Create a text style, 456460
Creating table style, 460465
Borders Tab, 465
General Tab, 464
Text Tab, 464
Inserting a table in the drawing, 465-468
Specify Insertion Point Option, 466467
Specify Window Option, 467
Steps to create, 455456
Using formulas in table cells, 469-470
Using table cell functions, 470-478
the Cell Format Panel, 474-475
the Cell Styles Panel, 472-474
the Columns Panel, 471
the Data Panel, 476477
the Insert Panel, 476
the Merge Panel, 471-472
the Rows Panel, 470
Trim and Extend (edge option), 373-374

\Y%

Viewports, 275
Creating, 275
Adding multiple rectangular viewports,
276277
Adding single polygonal viewport, 278
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Adding single rectangular viewport,
275-276
Clipping an existing viewport, 279
Converting object to be a viewport, 280
Dealing with Viewports after
Creation, 281
Freezing layers in, 284-285
Layer override in, 285-287
Scaling and maximizing, 282-284
Using views and, 390401
Creating views, 390-393
In viewport, 393
Creating a Named Viewport Arrangement -
Method (1), 395-397
Creating a Named Viewport Arrangement -
Method (IT), 397-399

w

Writing text, 203-227
Multiline text, 206-219
Close panel, 216
Formatting panel, 208-209
Insert panel, 211-213
Options panel, 215
Paragraph panel, 205-207
Spell check panel, 214
Style panel, 208
Text editor, 216
Tools panel, 215
Single line text, 203-204
Spelling check and find and replace, 223-225
Text editing, 220-222
Double—click text, 220
Editing using grips, 221-222
Quick properties and properties, 220-221






