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PREFACE

Since its inception, AutoCAD has enjoyed a 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 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 practices to strengthen the knowledge learned and solidify
the techniques discussed.

At the end of each chapter, the reader will find “Chapter Review
Questions” 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,
presented 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.



ABOUT THE COMPANION FILES

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

e A link to retrieve the AutoCAD 2024 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)

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

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

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


mailto:info@merclearning.com
http://www.autodesk.com/

ABOUT THE BOOK

This is the most comprehensive book about AutoCAD 2024 — 2D
drafting on the market. It is divided into three major parts:

e FEssentials: from Chapter 1 to Chapter 10. It assumes that the reader
has no previous experience in AutoCAD; hence it starts from scratch.
Chapter 10 contains three projects — one architectural and two
mechanical using both imperial and metric units.

o [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.

e Advanced: from Chapter 19 to Chapter 26. It discusses the most
advanced features of AutoCAD 2024.

If you do not 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 AutoCAD, you should go through all the 26 chapters,
solving all projects and practices.

This book is also a good resource to prepare for the AutoCAD Certified
Professional exam.

The chapters are divided as follows:

e Chapter (1) covers AutoCAD basics along with the interface
e Chapter (2) covers AutoCAD techniques to draw with accuracy
e 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) has three projects, one architectural and two mechanical,
covering both metric and imperial units

Chapter (11) covers the creation of more 2D objects
Chapters (12 & 13) cover advanced practices and techniques
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
Annotative, and DWF creation

Chapter (18) covers how to create a template file and customize
AutoCAD 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, Design Views, AutoCAD
Web, and Mobile Apps



e Chapter (26) covers the Drawing compare function



CHAPTER ]

AUuTOoCAD 2024 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 2024, double-click the shortcut on your desktop that

was created in the installation process. AutoCAD will show the Welcome
window, as shown in the following:
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While in the welcome window, you will be able to:

e Open an existing file, Open a Sheet Set, Explore the sample files that
come with the software

e Start a new drawing, or Download more templates accessible online

e See the recent files you opened (either as a list, or as icons)

e Check if AutoCAD has an Announcement for you regarding your
software/hardware

e Send your feedback to Autodesk



Starting a new file or opening an existing file will show you the interface
of AutoCAD 2024, as shown in the following::

L R4 H- [ Viewports ~ § N CN =
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. Application Menu
. Start tab

. File tab

. Ribbon

. Current File Name
. Info Center

. Sign In

. ViewCube

9. Navigation Bar

o 9 O L A WL DN~



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 2024 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 larger.

1.2.1 Application Menu

The Application menu contains file-related commands:
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Options Exit Autodesk AutoCAD 2024

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, import from different file formats, exporting the current
file to a different file format, printing 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:

= -

+/ Small lcons
Large Icons
Small Images

Large Images

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

By Ordered List ¥ ‘=
/ By Ordered List
By Access Date
By Size

By Type

1.2.2 Quick Access Toolbar



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

D@EBE—E@' v ¥ A Share

The user can customize this toolbar by clicking the arrow at the end,
which will produce the following:

DEHBL IS S - [
Customize Quick Access Toolbar I
v New

+ Open
v Save 1
+ Save As...
+ 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 does not include all
AutoCAD commands.

Share Drawing

This command will share a link of the current version of the drawing
including its external references in AutoCAD Web, you will see the
following message:

Share a link to this drawing

Share a copy of the current version of this drawing, including xrefs. Link expires in seven days.

¢/ Editand save a copy




You can create a link which people can view it only, or, with the ability
to edit and save copy of it.

1.2.3 Ribbons
Ribbons consist of two parts: tabs and panels, as shown below:
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Some panels have more buttons than shown: the following is the Modify
panel:
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Click the small triangle near the title and you will receive the following:
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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 are as follows:
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For some commands, there are many options. To make the user’s life
easier, AutoCAD put all the options in the same button. Refer to the
following illustration:

-GN ﬁ

Line Polyline Circle  Arc =
N T @ Center
Draw
Fag .
L Axis, End
C\' Elliptical Arc

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

4 Move () Rotate 3 Tim » 7
% Copy A\ Mirror {7 Fillet ~ () .
[I\ stretch 5] Scale| BS Amay - &
Mlate.
M

Scale

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

[ SCALE
Press F1 for more help

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



4 Move ) Rotate " Trim + 7

&% Copy A\ Miror { Fillet ~ &) >

[1\ stretch 5] Scaje| 88 Amay - &
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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.

[ 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:
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Draw
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Draw

It will either extend to the right:
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Or down:



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 produce the
following:

H Minimize to Tabs
Minimize to Panel Titles
Minimize to Panel Buttons

v Cycle through All

1.2.4 InfoCenter

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

» | Type a keyword or phrase O\ ‘ A= A v @ S

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 websites along with
some popular blogs.

Use Sign In to access Autodesk Account.

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.). Refer to the following illustration:

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

{"~ 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 some
important functions; some of them are for precise drafting in 2D and some
of them are for 3D.

Tools

\ N\
\ N\

-22,75,0° MODEL Ht 1% + l:\_:\\ 2T (KA e+ R D=

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):



+ Coordinates

+ Model Space

+ Grid
v Snap Mode

+ Infer Constraints

+ Dynamic Input
+ Ortho Mode

+ Polar Tracking

v |sometric Drafting

+ Object Snap Tracking
+ 2D Object Snap

 LineWeight

+ Transparency

+ Selection Cycling

+ 3D Object Snap
Dynamic UCS

Salection Filterinn

1.2.8 Start Tab

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

At the left of the Start tab, you will see three horizontal lines if you click
it, you will see the following menu:

Start

* Mechanical-1

4 New Drawing
[™ New..
[~ open..

E savenn

Ty Close Al

This menu will allow you to do the same file functions of the main menu



1.3 AUTOCAD DEFAULTS

Before using the AutoCAD environment, you should be aware of the
following AutoCAD settings:

e 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

9

8

coordinates=7,5

7
6
5
4

3 4
2 4

1 4

00¢—T—T—T—T—T— ——— Xaxis

e To specify angles in AutoCAD, assume east (to your right) is your 0°
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)

/ \ -
N \

7

270 (South)

0 (East)

e 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)



e Pressing [Enter] or [Spacebar] is equal in AutoCAD

e When pressing [Enter] without typing any command, AutoCAD will
repeat the last command. If it is the first thing you do in the current
session, it will start Help

e Pressing [Esc] will cancel the current command

e Pressing [F2] will show the Text Window—check the following:

E AutoCAD Text Window - Mechanical-1.dwg = a X
Edit

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
assumption and set your drawing scale accordingly. In Chapter 9, we will
discuss printing. At the bottom left of the screen you can see the model tab
and the layouts, as shown in the following:




Model Tab Layout Tabs

X [All/Cepfer/Dynamic/ExteAts/Previous/Scale
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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:

M%EEBQEE@~

Home | ° 1ic
New
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7 — Creates a blank drawing file -
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Press F1 for more help
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Or you can click the (+) sign in the File tab:

viaw ¥

/ Start  Mechanical-1 X
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[-1[Top][2D Wireframe]

You will see the following dialog box:

| @ select template

Lookin Template

Named Plot Styles
Named Plot Styles3D

3 rch
A Tutorial-mMfg

Filename:  [ocad

Fies oftype: [ Drawing Template (*dw)

Do the following steps:



e Select the desired template file (AutoCAD template files have the
extension *.dwt). AutoCAD 2024 comes with lots of premade
templates that you can use (it is preferable for the companies to create
their own template files).

e Once you are done, click the Open button
e AutoCAD drawing files have a file extension of *.dwg

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

NOTE

In the Start tab under New drop-down, you can do the same, as shown
below:

Open...

New @

Browse templates...

Get more templates online...

Create sheet set...

1.6 OPEN AN EXISTING AUTOCAD DRAWING

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

xmOCcHEL 2=
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Press F1 for more help



You will see the following dialog box:

lect File
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Complete the following steps:

e Specify your desired drive and folder

e You can open a single file by selecting its name from the list and
clicking 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

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:

Start Mechanical-1* X  Mechanical-2 Ground Floor* -+

[=1[Topl[2D Wireframe]

The color used is gray. The current file (tab) will appear 1n 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:

e The path of this file will appear
e The model space and the layouts of this file will appear beneath

See the following:
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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.

NOTE

e A star beside the name of the file in the file tab means this file was
modified and you need to save changes

e Click (x) beside the name to close the file, hence closing the tab

e The user can customize the File tabs and the Layout tabs by switching
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:

e = Tile Horizontally
L.'—| I" W -

. Tile Verticall
Switch File |Layout DD y

Windows | Tabs | Tabs l_-E“=_1Cascade

Interface N

e You can now drag a file tab off of the AutoCAD application window,
making it a separate window. This is good for multi-display setup. At
any moment, you can right-click the title bar of a floating drawing
window you will see the following options:



Move to File Tab
Pin
Save

Save As...
Close

Copy Full File Path
Open File Location

e These options will help the user to Move the file back to File Tab, pin
the floating window, Save and Save As the floating window, close it,
and Copy File Path, and File Location

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:
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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:

Save changes to D:\AutoCAD 2024 Courseware\Practices
andProjects\Chapter 01\Mechanical-1.dwg?

Yes No Cancel

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:
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Undo
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fan ratio
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Also, you can type u at the command window (do not 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
command 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

[am REDO

Press F1 for more help

Also, you can type redo at the command window or press Ctrl + Y.

PRACTICE 1-1 AUTOCAD BASICS

1. Start AutoCAD 2024
2. Open the following files:

a. Ground Floor
b. Mechanical-1
¢. 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

NOTES




CHAPTER REVIEW

. The File tab will show the Model space and layouts of the opened files

a. True
b. False

. The AutoCAD template file extension is

a. *.dwt
b. *.dwg
c. *.tmp

d. *.temp

. AutoCAD units can be a meter or foot, per user desire

a. True
b. False

. Moving the wheel forward will mean

. 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 [Ctrl] + Z

d. All of the above

6. Ribbons consist of and

. The Menu bar by default is not shown, but you can show it if you want

to:
a. True
b. False

. The AutoCAD drawing file extension is

. Positive angles in AutoCAD are created by moving in this direction:



CHAPTER REVIEW ANSWERS

l.a
3.a
S5.d
7.a
9. CCW (counterclockwise)



CHAPTER )

PRECISE DRAFTING IN
AuToCAD 2024

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:

e Line command, to draw line segments

e Arc command, to draw circular arcs

¢ Circle command, to draw circles

e 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:

Line
Creates straight line segments

= LINE

Press F1 for more help

You will see the following AutoCAD prompts:

Specify first point:

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

e [f you want to stop without closing the shape, use either X to exit the
command, or press [Enter] ([Esc] will do the job as well, but do not



make it a habit, as [Esc] generally means abort)

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

e If you made any mistakes, you can undo the last point by typing U on
the keyboard or right-clicking and selecting the Undo option

This is what the right-click menu looks like:

Enter
Cancel
Recent Input >

Close
Undo

Osnap Overrides >
3% pan
iq Zoom
Q SteeringWheels

® QuickCalc

2.3  WHAT IS DYNAMIC INPUT IN AUTOCAD?

Dynamic Input has multiple functions:

e [t will show prompts at the command window in the graphical area
e [t 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
LDYNMODE

i 'l:l_'* vv A‘ A
Wy

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:

Emoue)

B} MA (MATCHPROP)
# MTEDIT

iL MI (MIRROR)
7 Ms (MsPACE)

we MEA (MEASUREGEOM)

& M0 (PROPERTIES)

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

&

T ——
[EX MA (MATCHPROP)

A+ MTEDIT

A\ MI (MIRROR)

L& MS (MSPACE)

k=4 MEA (MEASUREGEOM)

MO (PROPERTIES) v

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

[ |



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

 m—

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:

EE | p—

NOTE

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

PRACTICE 2-1 DRAWING LINES USING DYNAMIC
INPUT




1. Start AutoCAD 2024
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°:

0,0

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 cannot 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 - On
ORTHOMODE (F8)

TR - % -2 KX A
RS




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
another 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 -0 XA W

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...

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

dialog box:



@ Drafting Set

Opiions. oK Cancel Help

24.1 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.

243 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. Refer to the following illustration:

R

45 a3

Measured using 0.0 angle Measured using the last segment

NOTE



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

PRACTICE 2-2 EXACT ANGLES

1. Start AutoCAD 2024
2. Open Practice 2-2.dwg

3. Draw the following shape using Line command, starting from 0,0 as
your starting point (or any point you like), bearing in mind you have to
use Polar Tracking. All angles are 30 and its multiplications and all
lines are 2 units in length, using the Direct Distance Entry method to
input the exact distances:

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:

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

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



e Intersection: To catch the Intersection of two objects (any two
objects)

e Perpendicular: To catch the Perpendicular point on an object
e Nearest: To catch a point on an object Nearest to your click point

We will discuss more object snaps when we discuss more drawing
objects.

Here are graphical presentations of each one of these OSNAPs:

b wm

e

=

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)

[l b (@]~ % - [£E- (K& A 11~ & -+ %
Wy’




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

v ./ Endpoint
v Midpoint
v (©) Center
2 Node
% Quadrant
v )( Intersection
v —-- Extension
3 Insertion
_l_ Perpendicular
{D Tangent
/%6 Nearest
Y 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:

@ Drafting Settings X

Snap and Grid Polar Tracking ObjectSnap 3D Obj

Object Snap On (F3) Object Snap Tracking On (F11)
Object Snap modes
O [Eendpoint = [JExtension SelectAll
A [Midpoint 0 [Jinsertion " ClearAl

There are two buttons at the right: Select All, Clear All. We recommend
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
called OSNAP Override.

There are two ways to activate an override:

e Using the keyboard, type the first three letters of the desired OSNAP

e 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

Y  Apparent Intersect
—-  Extension

(® Center

€ Quadrant

D Tangent

_L Perpendicular
/ Parallel

L Node

£ Insert

/6 Nearest

i None

M. Osnap Settings...

PRACTICE 2-3 OBJECT SNAP (OSNAP)

1.
2.
3.

Start AutoCAD 2024
Open Practice 2-3.dwg

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

Using Object Snap and Line command, draw lines in the drawing to
create 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
possible 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 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:



. . — O
S DT
Line Polyline| Circle | Arc
- - -

@ Center, Radius
@ Center, Diameter
() 2-Point

C.;\, 3-Point

@ Tan, Tan, Radius
O Tan, Tan, Tan

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

arc:

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

Refer to the following illustration:



Center

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
information needed can be found in the Home tab, using the Draw panel,
while clicking the arrow near the Arc button to see all the available
methods:

/ I @ .{'/' S )

Line Polyline Circle | Arc '

- Z -

Draw ~

l/.
/ 3-Point

/ Start, Center, End
/-(- Start, Center, Angle

f Start, Center, Length

_/(. Start, End, Angle

I/ Start, End, Direction

//-_ Center, Start, Angle

/ Center, Start, Length

6 Continue




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 [Ctrl] 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:

e Center: To catch the Center of an arc or circle
¢ Quadrant: To catch the Quadrant of an arc or circle

e Tangent: To catch the Tangent of an arc or circle

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. However, since the introduction
of Object Snap Tracking, or OTRACK, in AutoCAD 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 - On
Object Snap Tracking - AUTOSNAP (F11) |

@v‘&v@v){*m-a--}w

The procedure is very simple:

e Using OSNAP go to the desired point and stand still for a couple of
seconds (do not 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).

e 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].



e If you need two points, go the next point, and stay for a couple of
seconds, 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.

Two points Otrack

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:

e Track orthogonally only (default option)

e Track using all polar tracking settings

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



NOTE

To deactivate an OTRACK point, stay at the same point again for a couple
of seconds, and it will be deactivated.

PRACTICE 2-4A DRAWING USING OSNAP AND OTRACK

1. Start AutoCAD 2024
2. Open Practice 2-4a.dwg
3. Using the proper OSNAP and OTRACK settings, create the four arcs

as shown below:
a ™

N 4

4. Create the two circles as shown below (Radius = 1)




5. Using OSNAP and OTRACK (using two points), draw the circle at the
center of the shape (Radius = 3.0)<Figure>

O e)

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 %)

N 4

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)

O O

N 7

9. Save and close the file

PRACTICE 2-4B DRAWING USING OSNAP AND OTRACK

1. Start AutoCAD 2024
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

@)

.

i

%_| |

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:

e Draw both line segments and arc segments

e Draw a single object in the same command rather than drawing
segments of lines and arcs, like in Line and Arc commands

e Draw lines and arcs with starting and ending widths

To use the command, go to the Home tab, locate the Draw panel, then
select the Polyline button:

Polyline
Creates a 2D polyline

'om 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
Half-width is the same, but instead of specifying the full width, you specify
half-width.

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]:

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:

e 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.

NOTE

Normally the user should think counterclockwise when specifying 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:

R
% Copy A\M 1 !
D Stretch )] Scale 8§
Modify ~
und object into its component objects

o EXPLODE
Press F1 for more help




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:

< Move (, Rotate § Trim - 7
8 % Copy A\ Miror { Fillet ~ (&)
[I\ stretch 5] Scale B8 Amy - &

Lo Il Co | PRV =
o s S

Edit Polyline
Edits polylines and 3D polygon meshes

0= O3

[z 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.
AutoCAD 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.



PRACTICE 2-5 DRAWING POLYLINES AND
CONVERTING

1. Start AutoCAD 2024
2. Open Practice 2-5.dwg

3. Draw the following polyline using a start point of 18,5, and width =
0.1

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
accurately in the XY plane.

By default, the mouse is not accurate, so we cannot depend on it to
specify 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)

N

-Hﬁ'ﬁ-l::_@'*'g
Iy

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

Display drawing grid - Off

GRIDMODE (F7)
1 ﬁ};aa v [f=] b [@] ¥ X\ 2

Most likely, switching both on will not help; you will need to modify 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::

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.

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:

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

2.13 USING POLAR SNAP

While using the Snap command, the mouse will use the increment
distance to specify the exact distance only in horizontal and vertical
directions. While going diagonally, Snap will not help you. To solve this
problem AutoCAD provided the concept of Polar Snap, which will specify
exact increments 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 the
triangle at the right of the button, and select the Snap Settings option,
which will bring up the following dialog box:

Select the Polar Snap button, then specify the Polar distance as shown in
the above illustration.



PRACTICE 2-6 SNAP AND GRID

Start AutoCAD 2024

Open Practice 2-6.dwg

Change Polar Tracking to use angle = 45

Change the Snap to Polar Snap and set the distance to 0.5

A

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:

225

6. Save and close the file

PRACTICE 2-7 SMALL PROJECT

1. Start AutoCAD 2024
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:



4. Save and close the file

NOTES




CHAPTER REVIEW

. 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

¢. You can specify a starting and ending width
d. All of the above

. Perpendicular, Tangent, and Endpoint are some

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

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

AutoCAD needs to draw an arc:
a. End point of the arc

b. Midpoint of the arc

¢. 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 Xand Y

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

orthogonal angles:
a. True

b. False

1s always required to draw an arc




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



CHAPTER 3



MoDIFYING COMMANDS PART [

In This Chapter

¢ Different methods to select objects and selection cycling
e How to erase objects

e How to move and copy objects

e How to rotate and scale objects

e How to mirror and stretch

e How to lengthen and join objects

e 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
chapter, 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.

Without typing any letter, you can do the following:

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



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

e 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

See the following two examples:

Window Example:

1

_—

j!

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:

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.

See the following example:

\ O /
Only four circles will be selected, which are fully contained inside the
WP.




3.14 Crossing Polygon Mode (CP)

Since there 1s 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. Refer to 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
similar the example below:



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. Refer to
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:

e Last (L): To select the last object drawn



e Previous (P): To select the last selected objects

e All: To select all objects in the drawing

NOTE 1

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

NOTE 2

Start a selection window in one part of your drawing, and then pan and
zoom to another part while keeping selection of the off-screen objects.

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

e Click an empty space and go to the right to get to Window mode

e Click an empty space and go to the left to get to Crossing mode

e Click an empty space, then type W to get to Window polygon mode

e Click an empty space, then type C to get to Crossing polygon mode

e Click an empty space, then type F to get Fence mode

When you select objects, you can go to the Home tab, locate the Modify
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:



ISOI1ate 7

Erase
Move
Copy Selection

Scale

Q O]l ¢

Rotate
Draw Qrder >

By default, Noun/Verb is working, but if you want to know how to
control it, do the following steps:

¢ Go to the Application Menu and select the Options button
e 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 v

Object limit for Properties palette

Selection effect color:
M Default v

Use this part as well to do the following:

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

e 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
objects 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 1s 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

0 R B XA - -
|

After activating, and when you click on one object, you may see the

following:

‘ M Cicle
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
window, if you move the mouse to Hatch, you will receive the following
image:



A Selection ’
W Cicle [
W Hach ]

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:

[T\ Stretch 5] Scale 55 Aray + @ Ernee

Modify ~ Removes objects from a drawing

<4 Move GRotate ‘g Trim ~ |, E
% Copy A\ Mirror {7 Fillet ~ (&

[ ERASE
Press F1 for more help

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:

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:



e Click on the desired object(s), and then press [Del] key at the keyboard

e Click on the desired object(s), right-click, and select Erase from the
shortcut menu:

Isolate 2

o Erase
Move

%13 Copy Selection

El'j Scale

C, Rotate
Draw Order >

(Arnnn b

PRACTICE 3-1 SELECTING OBJECTS AND ERASE
COMMAND

1. Start AutoCAD 2024
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 can 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
drawing. To issue this command, go to the Home tab, locate the Modify
panel, and then select the Move button:

4 Move| () Rotate | Trim - 7
001) c . f amll ~ =7

[0\ su 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.

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

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

3.4.1 Nudge Functionality

This function 1s 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.

PRACTICE 3-2 MOVING OBJECTS

1. Start AutoCAD 2024
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:

<> Move () Rotate 3 Trim ~ i

9% Copy| A\ Mirror [ Fillet ~ |
T\ st leu. 00 A

Copy

| &0

Copies objects a specified distance in a specified direction

[ COPY

Press F1 for more help

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

displacement>:

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
process, then repeats the prompt to create another one, and so on. There are
three options to use:

e Undo, to undo the last copy
¢ Exit, to end the command

e Array, to create an array of the same object using distance and angle.
Select the array option you will see the following prompts:</bl>

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

Input 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:

34

| Polar: 119 < 180°



PRACTICE 3-3 COPYING OBJECTS

1. Start AutoCAD 2024
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
rotation angle or reference. To issue the command go to the Home tab,
locate the Modify panel, and select the Rotate button:

+» Move |, Rotate| f Trim ~ 7 E

DCopy A e

[1\ stretch ]S
M

Rotate

Rotates objects around a base point

iz ROTATE

Press F1 for more help

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:

o
S e D
o B
o g X
L | L

3.6.1 Reference Option

This option is very helpful if you do not 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>:

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. Refer to the following illustration:



Current Angle

," Point3
/

Ve
/

//\\
// New Angle

#

PRACTICE 3-4 ROTATING OBJECTS

Start AutoCAD 2024
Open Practice 3-4.dwg

Rotate the lower window using Angle

Rotate the upper window using Reference

ANl

Rotate the chair with Copy mode to receive the following result:
/ 00
LD

o
~U

6. Save and close the file

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 - &

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:

3.7.1 Reference Option

This option is very handy if you do not know the scaling factor as a
number. 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. Refer to the following illustration:

Point 2

Current Length

Point 3

Point 1

New Length

PRACTICE 3-5 SCALING OBJECTS
Start AutoCAD 2024
Open Practice 3-5.dwg

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

Scale the door using the Reference option to fit in the door opening

AL S O e e

You will receive the following image:




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:

< Move O Rotate \g Trim ~ 7
9} Copy | AN Myrror| 7 Fillet - |5
Dt Stretch 'Dj S == ==
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>:

After selecting objects, specify the mirror line by specifying two points
(you do not 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
AutoCAD 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

AL

Mirrtext = 0

PRACTICE 3-6 MIRRORING OBJECTS

1. Start AutoCAD 2024
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

5. You should receive the following result:

<8 g

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:




'f' Move 6 Rotate *_ Trim » 7

¥ Copy A\ Miror [ Fillet ~ 5)

[IAY Stretchl 0] Scale 88 Amay - &
Madifs

Stretch

Stretches objects crossed by a selection window or polygon

[ STRETCH

Press F1 for more help

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 1s 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)
230

|::OOOO

Select objects by Specify Base point Specify distance and angle
using C, or CP



PRACTICE 3-7 STRETCHING OBJECTS

6.

Start AutoCAD 2024
Open Practice 3-7.dwg

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

The door of the room at the right is positioned incorrectly; stretch it to
the right for 2' -5"

You should have the following image:

Save and close the file

PRACTICE 3-8 STRETCHING OBJECTS

1.
2.
3.

Start AutoCAD 2024
Open Practice 3-8.dwg

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

You should have the following image:
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5. Save and close the file

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:

«}» Move C Rotate \g Trim ~ 7
% Copy A\ Mirror  { Fillet - ()
D._ Stretch m Scale 85 Amay -+ &

P
&

0= U2

'-E-]‘ 7z
[
Lengthen

Changes the length of objects and the included angle of arcs

[am 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 1s 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,
input 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.

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:

NOTE

You can lengthen/shorten a single object using a single method per
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 G Rotate \g Trim - 7
9% Copy A\ Mirror { Fillet ~ (&)
[I\ stretch 5] Scale 83 Armay + &

BE S o O8 S
A ofE=2 L -
| adific
Join
Joins similar objects to form a single, unbroken object
[z 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

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

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

e [fthe lines, arcs, and polylines are not connected, each connected
group will be considered as a single polyline

e [f you want to join lines to form a line, they should be always collinear

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

e 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 2024

2. Open Practice 3-9.dwg

3. Using the Join command, join the two arcs at the top and the two
collinear lines at its right

4. Using the Join command, convert the two arcs at the top and at the
bottom to be a full circle

5. Using the Join command, join all objects except the four circles to
form a single polyline

6. You should receive the following shape:

O O

7. Pan to the right, until you see horizontal red lines (if you need zoom
out a little bit)

8. Start Lengthen command, click the bottom horizontal line, what is the
length of that line? (7.5")

9. Using Delta option, input 2.5" and click the bottom line from the right
end

10. Start Lengthen command again, select Percent, and input 200%, and
click the second line from the bottom, from its right end

11. Start Lengthen command again, select Total, and input 10", and click

the third line from the bottom, from its right end



12. Start Lengthen command again, select Dynamic, and drag the fourth
line from the bottom, from its right end to reach the vertical line

13. Start Lengthen command again, select Delta, and input (-2.5"), and
click the second line from the top, from its right end

14. Start Lengthen command again, select Total, and input 10", and click
the top line, from its right end

15. 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 modifying
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

1llustration:

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
Alt., Mirror
Base Point
% Copy
Reference
<R Undo Ctrl+Z
Bxt

As you can see, there are six commands:

e Stretch

e Lengthen

e Move

e Rotate

e Scale

e 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 1t will work with all other
commands.

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



Holding [Ctrl] while specifying a second point (Move and Stretch),
rotation 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.

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:

10.8733]

Enter

Recent Input

Stretch Vertex
Add Vertex

Remove Vertex

<R Undo Ctrl+Z

Now you can rotate the two shapes around the grip (this will be
considered 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):



Right-click again and select the Copy option, to copy while rotating.
Using Polar tracking specify an angle of 90, then press [Esc]. You will
receive 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
rectangles 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 (do not
click), and you will see the following:

N\ / Stretch
Add Vertex

Convert to Arc

N



it + 44891 + lertex
emove Vertex
end Vertex

For the middle grip, you can Stretch, Adda Vertex, or Convert to Arc (if
it was Line) and Convert to Line (if it was an Arc)

For the grip at the end, you can Stretch Vertex, Add Vertex, Remove
Vertex, or Extend Vertex (keep the last segment and add a new segment)

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

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. (make sure that Dynamic Input in the Status bar is turned on)
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
¢ 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:

31125

17 Stretch
Radius

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

3125
25*

4
Stretch
Lengthen

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

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
2.0000 °

Add Vertex

Remove Vertex

3.14 GRIPS AND PERPENDICULAR AND TANGENT
OSNAPS

Using grips the user can specify perpendicular and tangent OSNAPs,
bearing in mind that those two settings are turned on in running OSNAP.
Refer to the following two examples:

Tangent example:

Perpendicular example:



-
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PRACTICE 3-10 USING GRIPS TO EDIT OBJECTS

[

1. Start AutoCAD 2024

2. Open Practice 3-10.dwg (you should solve this practice using grips
techniques only)

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

4. Select the circle at the right of the drawing and move it from its center
to the center of the existing two circles

5. Mirror the three lines at the right to other side of the part (you should
use another base point along with Copy mode)

6. You should by now have the following shape:

7. Select the polyline below the two big circles. Convert the top
horizontal line to an arc by moving up distance = 0.25

8. Using the rectangle grip at the middle of the lower horizontal line of
the polyline, stretch it downward by distance = 0.1



9. Using the grips and the dynamic input, what is the horizontal distance
and the vertical distance of the polyline? ,
(0.5,0.6)

10. 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.

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

12. 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

13. Do the same steps to the left side of the drawing

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

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



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

17. You should have the following image:

18. Save and close the file

NOTES




CHAPTER REVIEW

. 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
specifying four points

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

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

a. True

b. False

. If you want to select the last selected set, type the letter

at the command window

. In Mirror command, you should draw a line to act as a mirror line

a. True
b. False

. While using grips, holding while selecting the

grip will enable you to select more than one base point

will help you control the outcome of text in

Mirror command

. One of the following commands is not among the commands for grips:

a. Stretch
b. Lengthen
¢. Join

d. Rotate

. While being at the Lengthen command, the option to double the

current length without knowing it is:

a. Delta



b. Total
c. Percent

d. Dynamic



CHAPTER REVIEW ANSWERS

1.b
3.P
5. [Shift]
7.c



CHAPTER 4



MoDIFYING COMMANDS PART [1

In This Chapter

e 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:

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

e Fillet command: to create a neat intersection between two objects
either by extending/trimming lines or using arcs

e 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

e 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

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

e 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
original. 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, locating the Modify panel, and selecting the Offset button:

< Move ) Rotate 3 Trim ~
%% Copy A\ Mirror  { Fillet - &
[1\ Stretch ] Scale 85 Amay - |

Modify ~

#
B

|3 |

Offset

Creates concentric circles, parallel lines, and parallel curves

[y 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>:

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 do not 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>:

While offsetting, note the following:

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

If you 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

Start AutoCAD 2024

1
2. Open Practice 4-1.dwg
3.
4

. Using the endpoints of the lines inside the two circles, offset the two

Offset the outer polyline to the outside by distance = 0.3

circles to the inside using the Through option

You should have the following image:



6.

)

(0)
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Save and close the file

PRACTICE 4-2 OFFSETTING OBJECTS

1.
2.
3.

Start AutoCAD 2024
Open Practice 4-2.dwg

Offset the polyline which represents the outside edge of the outer wall
by distance = 1' -0"

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

Explode the inner polyline

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)

Offset the newly created line to the right by distance = 6"

You will receive the following image:



I

9. Save and close the file

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 0 (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 O (zero), then Fillet can use lines and circles to fillet these
objects with an arc.

Before After

(P dr

Before After

While working with a Radius greater than zero, the user can select
between 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:



L

Before Upper part with Trim
Lower part with No Trim

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

[I\ Stretch 5] Scale [/
Modiy

‘ C| Fillet

Rounds and fillets the edges of objects

" | (g 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:



e Fillet will fillet two parallel lines regardless of the current Radius
value

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

NOTE

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

PRACTICE 4-3 FILLETING OBJECTS

1. Start AutoCAD 2024
2. Open Practice 4-3.dwg

3. Using the Fillet command, try to get the following final result:

O D Of
@)
.
O
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4. Save and close the file

44 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 0 (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 0 (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!

To create a sloped edge, use one of two available methods:

» Distance (two distances)

e 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.



See the following illustration:

Distance X
- 1

~

Distance and angle

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

«» Move C Rotate \£ Trim ~ 7
%} Copy A\ Mirror |{ Fillet ml
[I\ Stretch 5] Scale |/
Modify ||

Fillet

|/ 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



method to be used in the chamfering process.

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.

NOTE

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

PRACTICE 4-4 CHAMFERING OBJECTS

1. Start AutoCAD 2024
2. Open Practice 4-4.dwg

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

D1=10
\(DZﬂJS

D1=0.5 —
Angle = 45 @

@010205

4. Save and close the file

4.5 TRIMMING OBJECTS

This command will remove part of an object based on cutting edges. The
default is the Quick mode which considers all objects in the drawing are
cutting edges, so, all you have to do is to click on the part of the object
which you want to remove.

The following example will illustrate the process of trimming:
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Select Cutting Edges Select objects to trim

7

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

<4 Move () Rotate |8 Trim [+ 7

%% Copy A\ Mirror V%Trim il

D.._ Stretch a Scale \% =
Modify _—>|E

Trim

Trims objects to meet the edges of other objects

[z TRIM

Press F1 for more help

You will see the following prompt:

Current settings: Projection=UCS, Edge=None,
Mode=Quick

Select object to trim or shift-select to extend or
[cuTting edges/Crossing/mOde/Project/eRase] :

The first line is a message from AutoCAD telling you the current
settings. (Check that the current Mode = Quick). The second line is asking
you to click on the part of the object which you want to remove or trim,
using clicking, Fence, or you can choose Crossing option

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).

The Mode options available are:



e If you want to go back to the Standard method, type O (for mode) and
you will see the following prompt:

Enter a trim mode option [Quick/Standard] <Quick>:
S

e The next time you will use Trim command, you will see the following
prompt:

Current settings: Projection=UCS, Edge=None,
Mode=Standard

Select cutting edges

Select objects or [mOde] <select all>:

» This means you have to specify the Cutting Edges first, or press
[Enter] to select all objects to be cutting edges

e The Standard mode will be the default until you change it to Quick
again

o [fyoutype T (for Cutting Edges) in both modes you will be allowed to
specify you cutting edges as you wish

PRACTICE 4-5 TRIMMING OBJECTS
1. Start AutoCAD 2024
2. Open Practice 4-5.dwg

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

O
O



3. Save and close the file

4.6 EXTENDING OBJECTS

This command will extend an object to a boundary edge. The default is
the Quick mode which considers all objects in the drawing are boundary
edges, so, all you have to do is to click on the part of the object which you

want to extend.

See the following illustration:

Boundary Edge

AN

1)

N

S

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 | % Trim |~
9% Copy A\ Mirror 7$—Trim
D-; Stretch D'j Scale

Modify ||_—»| Extend

o

Extend
Extends objects to meet the edges of other objects

= EXTEND

Press F1 for more help

All options and prompts are already discussed in the Trim command

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:



0 © G

Select the circle as cutting edge Trim lines as shown Hold [Shift) to convert Trim
command to Extend command
and select the other lines

PRACTICE 4-6 EXTENDING OBJECTS

1. Start AutoCAD 2024
2. Open Practice 4-6.dwg

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

| I

4. Save and close

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.

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 (C, Rotate 3 Trim + 7

9} Copy A\ Mirror [ Fillet ~ ()

E_.__ Stretch E:] Scale =
Modify |CJC]

S gular Array
s

o
00~ Path A Rectangular Array

[<Ts]
B0 Array

o Distributes object copies into any combination of rows, columns,
8 g Polar 4 and levels.
o

[ 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 as in the following:

750 D 0D (=0
40 000000
U=0 =0 00 00

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

oo 01 columns: |4 = Rows: 3 Z, Levels: |1 O | OO

e = Z1 ] | i

oo i1y Between: |36.0000 ST Between:  |27.0000 27 Between: 1.0000 ol !
Rectangl o N = Base Point | Close
0l Total: | 108.0000 =1 Totak: 54,0000 Z]Totak | 1.0000 Array
Type | Columns | Rows ~ | Levels Properties | Close

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:

e Use the Array Creation context tab to do the above mentioned things

e Use grips to set the number of rows, columns, distances between
columns, 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:

e Use the Column panel to input two of three pieces of information:
Columns (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

e 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
negative 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

e (Click the Close Array button to end the command



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:
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Level Count

This grip 1s 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:



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.
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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.

4.7.4 Editing a Rectangular Array Using the Context Tab

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

oo DI% columns: |4 = Rows: 3 Z, Levels: 1 oo E ’. EE E!
= +0 t -
M T 21 ¥ |
Between: | 36.0000 =" Between: 27.0000 =" Between: | 1.0000
RecEr[lj lar The een ; een : een Base Point | Edit Replace Reset  Close
v 01 Totat: 108.0000 =1 Total: 54.0000 Z1 Total: 1.0000 Source Item Array ‘ Array
Type ‘ Columns | Rows v ‘ Levels ‘ Properties ‘ Options | Close



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

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

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

e 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:

X

4| Array (Rectangular) v

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.

PRACTICE 4-7 ARRAYING OBJECTS USING
RECTANGULAR ARRAY

1. Start AutoCAD 2024

2. Open Practice 4-7.dwg

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

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

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

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

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

Select the Replace Item button

Select the new chair at the left, then press [Enter]

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

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

The final look should be as in the following:
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15. Save and close the file

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:

¢ Move () Rotate " Trim - 7
oo-') Copy /N Mirror i/_ Fillet ~ &)

-

D.:: Stretch E Scale |85 Array
Meodify

<=

%8 Rectangular Array

QO/O Path Array

(o]
808 Polar Ar| Path Array

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

‘= 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
1s 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 as
the following:

When you think about arraying an object using a path, three things
should come to your mind:

e Base point
e Aligning objects with the path

e 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:
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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):




Of course, the Align button is on by default; if you turn it off, this is
what you will receive:
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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:

After you specify the three factors, you will be able to select Items
(number of items), Between (the distance, which will be off in case of
Divide), and Total (the total distance). Also, you can add rows to receive 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
Measure, 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:
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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 appears as the

following:
5 ltems: 6 = Rows:
oo~ 5% Between: |36.0000 =T Between: | 41,0365

o Totah  |180.0000 =l Totak: 41,0365
Type | Items | Rows ~

Z, Levels: o ope® B [ 222 | ce® @7 _ ce®
i +0 oo~ ael | 22° | 0%, o 227
Z7 Between: | 1.0000 = 1z # oo Ty
: = Base Point Measure |[Align ltems|Z Direction| Edit Replace Reset | Close
=1 Total: K ource  Item rra rra;
1 Total 1.0000 & S It Array | Array

TRk ‘ 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)

ML

Layer
Method
ltems

ltem spacing
Start offset
Align items

0
Measure
6
36.0000
0.0000
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.

PRACTICE 4-8 ARRAYING OBJECTS USING PATH

1. Start AutoCAD 2024
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 obtain the following result:
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6. Using grips you can make the number of rows = 3, and 4, and back to
2

7. Save and close the file

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:
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Polar Array

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

'z 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
1s 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 3600 will be created. Meanwhile, you will see a new
context tab titled Array Creation, which appears as the following:

Array Creation

0% P tems: |6 = Rows: 1 Z, Levels: |1 (.).!:}' Eog EI.I oOom V
° = = -,
0,0 *J Between: |60 ST Between: | 41.0365 Z7 Between: |1.0000 I o u N =
P;)Ia ‘jn - o Associative| Base Point |Rotate Items|Direction| Close
4 Fill: 360 =1 Totak: 41,0365 | 21 Totet: | 1.0000 Array

Type | Items | Rows « | 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
panel, 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).

AutoCAD allows you to select the polar arraying for further editing.
Once you select it, you will an image similar to the following:
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Stretch Radius

Row Count

Level Count

Item Count
136.6935 Fill Angle

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.




Meanwhile, a new context tab called Array will appear:

o] . = = £ < (e} [ ] |} ®, ®,
% oy Items: 6 =% Rows: 1 = Levelss |1 gog EI.- CI-- 2':’ 828" 9.53 V
5,0 .3 . =1 . zZ1 . [+ " L]
g0 . Between: |60 B fetwetis; (41035 = Buwatiuil 000 Base Point |Rotate ltems|Direction| Edit Replace Reset | Close
A Filk: 360 | =1 Total: 41.0365 Z1Totak | 1.0000 Source ltem Aray | Aray
Type | ltems ‘ 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
ltems 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.

PRACTICE 4-9 ARRAYING OBJECTS USING POLAR
ARRAY

1. Start AutoCAD 2024

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
removing 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 (C, Rotate % Trim -~
9% Copy A\ Mirror { Fillet ~
D_._ Stretch D’—J Scale  S3 Array ~

m &

En /o988

E@E}w—zxmi W, -
_ Modify

Break
Breaks the selected object between two points

‘=m BREAK

Press F1 for more help

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 did not 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 another 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:

= 4-1* Move (:: Rotate -* Extend ~ *
R copy A\ Mirror [ Fillet ~ [
[\ stretch [ ]Scale ER Aray ~
ELl RN -]

A fHE » = 5 | r% -
Break at Point
Breaks the selected object at a single point

{=a BREAKATPOINT

Press F1 for more help

You will see the following prompts:
Select object: Specify break point:

All you have to do is to select an object, then specify a point to break at.

NOTE

If the object to break is a circle, be careful to specify the two points
counterclockwise. Check this example:

Paint 2 Point 1

Before After



PRACTICE 4-10 BREAKING OBJECTS

1. Start AutoCAD 2024
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:

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

ﬁ_._. —

6. Using the Move command move the meeting table at the center of the
room, using OSNAP and OTRACK

7. You will receive the following image:



8. Save and close the file

NOTES
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T
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CHAPTER REVIEW

. You can fillet using more than one fillet radius using the same

command:
a. True
b. False

. There are three types of arrays:

a. True

b. False

. If you hold while filleting you will get radius =

0.0 regardless of the current radius

. One of the following is not related to the Chamfer command:

. You can offset using offset distance and

a. Distance 1 and Distance 2
b. Distance and Angle
¢. Distance and Radius

d. Trim and No trim

. In the Trim command the default mode is

. While you are at the Extend command, if you hold
you will convert the command to Trim:

a. [Ctrl]

b. [Ctrl] + [Shift]
c. [Shift]

d. [Alt] + [Ctrl]



CHAPTER REVIEW ANSWERS

l.a

3. [Shift]
5. Through
7.C



CHAPTER 5

LAYERS AND INQUIRY COMMANDS

In This Chapter

e 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 are they used?

5.1 LAYERS CONCEPT IN AUTOCAD

Layers are the most important way to organize and control your
AutoCAD 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 control 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:

e Name length should not exceed 255 characters



e Use all letters (small or capital)
e Use all numbers

e Use (-) hyphen, () underscore, and ($) dollar sign

A unique layer will exist in all AutoCAD drawings called 0 (zero). This
specific layer cannot 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:

hd

ake Current

M
£ Z, % Match Layer

Properties| =2 =5 =3

Layer Properties

Manages layers and layer properties

= LAYER
Press F1 for more help

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

S, — - - — —
b Current layer: 0 Search for Ia>e Q
MICE K G o &I oo o
Filters « | S. Name 4~ 0. F. L. P. Color Linetype  Lineweig... Trans.. PlotSt.. N.
=2 an <0 Q %4cf S Mwhite  Continu.. — Defa... 0 Normal B
‘ (& All Used Layers | <7 Centerline QoS © Cgreen  CENTERX2 — Defa... 0 Normal &%
&7 Defpoints @ Xt © H white Continu... — Defa... 0 Normal &
& Dimension  Q %45 © M red Continu... — Defa... 0 Normal B
£ Hatch poBedrd=A [ Continu... — Defa... 0 Normal B}
47 Hidden @ %af © Oeyan HIDDEN... — Defa... 0 Normal B
47 Part @ %4 cf © Mwhite  Continu.. — Defa... 0 Normal &%
= £ Text Q@ %t cf © M magenta Continu... — Defa... 0 Normal B
| & TitleBlock Q%5 © Mwhite  Continu.. — Defa... 0 Normal B
é [ & Viewports ) i © @O Continu... — Defa... 0 Normal B
=
0
b
E
&
S
&
af 00O
& || Invert filter «
5
9‘ All: 10 layers displayed of 10 total layers

Palettes are much better than the normal dialog box:



5.2

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
continuous effort of opening and closing

T

) Current laye

B W | 56
Auto-hide |
| =- aAn

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

_

¥

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

CREATING AND SETTING LAYER PROPERTIES

We will learn how to accomplish the following:<bl>

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:

New Layer (Alt+N)
H Creates a new layer. The list displays a layer named LAYER1. The
| mame is selected so that you can enter a new layer name
4‘ immediately. The new layer inherits the properties of the currently
“ lected layer in the layer list (color, on or off state, and so on).

£

T T 3

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.

NOTE

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

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).
These are:

e Red (1)

e Yellow (2)

e Green (3)

e Cyan (4)

e Blue (5)

e Magenta (6)

e Black/White (7)



Other colors should be set using only their numbers. To set the color for
a layer, the following steps should be done:
e Using the Layer Properties Manager, select the desired layers

e Using the Color field, click the icon of the color, and the following
dialog box should appear:

A Select Color X

Index Color True Color Color Books
AutoCAD Color Index (ACI):
[ [ ]| T D 6
|| [ ] [ 11

]
[ [ HED
1 I
Index color: 214 Red, Green, Blue: 1270127
B[] EEEES e
EEER

Color:

== l

e 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, as shown below:

4

£z |96 d Mo
=E =
(@ # of Mo
Layer
Properties | T @ ) D Centerline
2 @ o' H Defpoints
; c ’:!? . Dimension

I . ' [BHatch |
ol
v % o I colorofa layer
T 9 of W Part

ol [ Text
- o' Il Title Block
2 @ o [ viewports

5.2.3 How to Set the Linetype for Layers



Two linetype files come with AutoCAD 2024: acad.lin and acadiso.lin.
These two linetype files are not adequate for all types of engineering
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.
Accordingly, the user should load the desired linetypes when needed. To set
the linetype for a layer, do the following steps:

e Using the Layer Properties Manager, sclect the desired layers

e Using the Linetype field, click the name of the linetype, and you will
receive the following dialog box:

ﬂ Select Linetype X

Loaded linetypes

Solid line

Cancel Load... Help |

 [fthe desired linetype is listed, then select it. If not, you need to load it.
Click the Load button, and the following dialog box will appear:

@ Load or Reload Linetypes %

[ Linetype

IACAD_I5002W100
|AcAD_is003w100
(Acm_usomwwo
ACAD_IS005W100
|acAD_tso0sw100
|acAD_1s007w100
|acaD_1s008W100 150 long-dash short-dash __

JACAD_ISO(}QWH)O ISO long-dash double-short-dash __
]ACADJSO10W1DO ISOdashdot _. _._._._._._.

‘ACADJSOHWWO ISO double-dashdot _ _.__ _._ _.__
]‘ACADJSO12W1DO ISO dash double-dot _..__..

o | [ |

e Browse for your desired linetype, select it to be loaded, then click OK.
Now the linetype is loaded; 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. The
following steps should be done:

e Using the Layer Properties Manager, select the desired layers

e Under the field Lineweight, click the lineweight icon and the
following dialog box will appear:

ﬁ Lineweight Fé X

Lineweights:

—— 020 mm A
—().30 MM
0.35mm
0.40 mm
— (.50 mm
— ()53 mm

I (.60 mm v

Original: Default
New: 0.25 mm

e Select the desired Lineweight and click OK

e To see the lineweight on the screen, use the status bar and click the
Show/Hide Lineweight button on.

Show/Hide Lineweight - Off
LWDISPLAY

— 9

S A XA
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
shown in the following:

Céj g [5 ) . 0 =
= g@ | 0 . 0 |
Layer =
Properties | § - off ] Centerline
I ﬂ . Defpoints
I - ' [ Dimension |

Dimension
' [ Hidden

70 o M Part
o [ Text

2 9 gf' Il Title Block
o B 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:

S.. Name
Set Current (Alt+0)
& 0

& A-Door | Sets the selected layer as the current layer. Objects that you create
& A-Wall are drawn on the current layer. ( CLAYER system variable)

PRACTICE 5-1 CREATING AND SETTING LAYER
PROPERTIES

1. Start AutoCAD 2024
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
vertical, 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 receive 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.

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. Refer to the two examples
below:

The first example is layer “Part”:

& 11gwen i ] wy u v [ R LATTILI I e —
47 Hidden Q9 pes o @ [Ocyan HIDDEN... -
’0 Part g T &£ e |. white  Continu... -
& Text 9 R & © [magenta Continu... -
£ Title Block Q e & © W white Continu... -
£ Viewports Q@ Xk & © @9 Continu... -

This layer is On, Thaw, Unlock, and Print

The second example is layer “Hatch™:



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 display the

following message:

CONUnNu...
Continu...
HIDDEN...
Continu...
Continu...
Continu...
Continu...

Layer - Cannot Freeze

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

can make a different layer the current layer.

You can turn off the current layer instead of freezing it, or you

But if you try to turn off the current layer, you will receive the following

message:

Layer - Current Layer Off
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
layer back on.

—> Keep the current layer on

turn the

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. Refer to the following illustrat

on:

- uvu
—— Def
— Def
— Def
— Def
—— Def
— | Def

L7 neEnsion Y = B eu
|47 Hatch 2 53 |. 8
47 Hidden Q @ [Oeyan
£ Part 9 © [l white
&7 Text Q © [ magenta
£ Title Block Q & [l white
47 \liewports Q @ [M—o9
This layer is Off, Frozen, Locked, and No Print
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If you turned a layer to be No Plot, then objects in this layer will be

displayed but not plotted.
On/Oft, 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.

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, these steps should be followed:

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

Delete Layer (Alt+D)
Deletes selected layers. You can delete only unreferenced layers.
Referenced layers include layers 0 and DEFPOINTS, layers
& A-La

AW containing objects (including objects in block definitions), the
LAy current layer, and xref-dependent layers.

s oo o

ar 0 &M ~ Wl araan NASHN — Nafa

In the Layer Properties Manager, the user can rename layers as well.
In order to do that, follow these simple steps:

e In the Layer Properties Manager palette, select the desired layer

e C(lick 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 receive the
following 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, you need to do the following steps:

e Select the desired layer

e Click the name with a single click and you will see the following:

7 A=VWHIUUWS \j
&7 Centerlines ¢
enterlines-TAGS n
" Defpoints @
o DNimencinne Q

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

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. Follow these
steps:

¢ Go to the Home tab, locate the Layers panel, then click the Make
Current button:



T 8- of =
bk
Layer :

Properties ::D

ake Curren
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N

“% “a M
Z M

atch La

I

[ >

L Make Current
ayers v

Sets the current layer to that of a selected object

o LAYMCUR

Press F1 for more help

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

e 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. Follow these steps:

e Change the layer states as needed

e Go to the Home tab, locate the Layers panel, then click the Previous
button

-

Layer
Properties =%

Unsaved Layer State v

25 7 9%

- v,
g2

3
¢

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

[ LAYERP

Press F1 for more help

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. The following needs to be
done:

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

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,
either 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"

5.4 WHILE YOU ARE AT THE LAYER PROPERTIES
MANAGER

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




h/ Show Filter 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:

e Set the current layer

e Create a new layer

e Delete a layer

e Select All layers

e (lear the selection

e Select All but Current

e Invert Selection (make the selected unselected and vice versa)
One of these things 1s to show or hide the Filter Tree:

e Show Filter Tree (by default it is turned on)
e Show Filters in the Layer List (by default it is turned off)



If you turned off Show Filter Tree, you will be allowed to see more
information about your layers, as shown in the following:

X
b Current layer: 0

» | S.. Name 4 On Fred
0

£7 Centerline
£7 Defpoints

£ Dimension
W\ £ Hatch

Hidden

DD D DD WO DD D

» 27 Viewports

W LAYER PROPERTIES MANAGER

@ ~ 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:

Current layer: 0
R IE GG &I
Filters

=2, Al

X
L]
3%

\GER

PRACTICE 5-2 LAYER CONTROLS
Start AutoCAD 2024

1
2. Open Practice 5-2.dwg

3. Make Layer 0 the current layer
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:

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

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

10. Rename layer Partition to become Inside Wall

11. Using the Match command, select the two doors at the bottom (their
color is black or white) to match one of the blue doors

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

13. Click Layer Previous; what happened?

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

15. 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 demonstrated in the following
illustration:

Line

Color MEBylayer —

— —— Layer A-Walls -—

Linetype Bylayer

\

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 these steps:
e 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

e Press [Esc] once to deselect all the selected objects

5.5.3 What is Quick Properties?

This 1s 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:

- = =

i

Quick Properties - Off

1 QPMODE

v+ B PR =
Wy

When you select an object, you will see the following (using circle as an

example):

Circle

Color

Layer
Linetype
Center X
Center Y
Radius
Diameter
Circumference
Area

@ Bylayer
0

BylLayer
4.8307

3.2326

12.0000

24.0000

75.3982

4523893

You will see information such as:

e Color
e Layer
e Linetype

e Coordinates of Center point (X & Y)

¢ Radius and Diameter

e Circumference and Area



If you select more than one object from the same type, you will see the
following:

Line (3) -8
Color O BylLayer

Layer Centerline

Linetype —— - — - Bylayer

Length *VARIES*

But if you select more than one object from different types, you will
receive the following:

ﬁmm; '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
selected objects by clicking the pop-up list, as shown below:

Line (1)

Rotated Dimension (1)
Circle (1)
Arc (1)

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 select
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
detailed. All the rules we discussed for Quick Properties are applicable here
as well.

To issue the Properties command, do the following:



e Select the desired object(s)
e 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 receive the following:

X
b| |line@3) - @+ 45
] General _ =
Color O BylLayer
Layer Centerline
Linetype — - — Bylayer
Linetype scale  1.0000
Plot style BylLayer
Lineweight Bylayer
Transparency  Bylayer
Hyperlink
Thickness 0.0000
(30 Vislization -
Material ByLayer
: 'Geomet_ty N - _‘
Start X *VARIES*
Start Y *VARIES"
Start Z 0.0000
End X *VARIES*
EndY 26.5626
EndZ 0.0000
o Delta X 0.0000
é Delta Y *VARIES*
c Delta Z 0.0000
§ Length *VARIES*
Angle 270

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. Start AutoCAD 2024
2. Open Practice 5-3.dwg

3. Hover over one of the circles of the centerlines and type down the
name of the layer:

4. Select all circles and text inside them and move them to layer
Centerlines

5. Change the properties of the circles to be Continuous
6. Delete layer Centerlines-TAGS

7. 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

8. Save and close the file

5.6 INQUIRY COMMANDS - INTRODUCTION

The main purpose of this set of commands is to measure lengths between
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:

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:

iy

Measure b

i

ot oma
Q. Radiu Distance

Measures the distance between two points or along a polyline
3 Angl

[ MEASUREGEOM

b Area | Press F1 for more help

D Volume

You will see the following prompt:

Specify first point:
Specify second point or [Multiple points]:

Either select the desired two points, or input m for Multiple which will
allow you to select as many points as you wish, hence measuring multiple
lines. AutoCAD will display the following on the screen:

=

[22000]

And you will see the following result on the command prompt:

Distance = 2.4, Angle in XY Plane =
Angle from XY Plane = 0 Delta X = 2.
Delta Y = 0.0000, Delta Z = 0.0000

0,
4,

If you select Multiple, you will see the following result (as an example):



Specify next point or [Arc/Length/Undo/Total]
<Total>: Distance = 18.0000

Specify next point or
[Arc/Close/Length/Undo/Total] <Total>:
Distance = 24.0000

Specify next point or
[Arc/Close/Length/Undo/Total] <Total>:
Distance = 32.0000

Specify next point or
[Arc/Close/Length/Undo/Total] <Total>:
Distance = 32.0000

5.8 INQUIRING RADIUS

This command will check the radius (and diameter as well) of an
existing circle or arc. To issue this command, go to the Home tab, locate the
Utilities panel, and select the Radius button:

......... -
Measure = 4

.........

® Radius
.
D Ang| Radius

Measures the radius of a circle or arc

&
_—— = MEASUREGEOM
UE Vol Press F1 for more help

AutoCAD will display the following prompt:
Select arc or circle:

Select the desired arc or circle and you will receive the following on the
screen:



Distance
® Radius

.
Angle
ARea
Volume
eX

You will see the following on the command window:

Radius = 2.000
Diameter = 4.000

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
command go to the Home tab, locate the Utilities panel, then select the

Angle button:

Measures the angle

@l
3 [m 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
circle) and AutoCAD will display the following on the screen:



ﬁ'

Also, you will see the following in the command window:

Angle = 135°

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:

[m 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 [Arc/Length/Undo]:
Specify next point or [Arc/Length/Undo]:
Specify next point or [Arc/Length/Undo/Total]
<Total>: Specify next point or
[Arc/Length/Undo/Total] <Total>:

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
measured area in the command window, and you will receive the following
on the screen:

Y

4:1_‘ l

Also, you will see the following displayed in the command window:

Area = 18.83066, 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]:

Specify the area using the same methods discussed above (points or
object), 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 receive the following image:



5.11 QUICK MEASURE

Measuring has become much faster with Quick option. With this option,
you can quickly review the dimensions, distances, angles, and areas within
a 2D drawing.

Start this option, you will see two yellow cross hairs, once you move
them you will see all nearby measurements, both inside and outside the
nearest parts of a drawing.

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

) Displays measurements of the geometry near the cursor in a 2D

~ [am MEASUREGEOM
An
T Press F1 for more help

The user will see the following prompt:

Move cursor or [Distance/Radius/Angle/ARea/Volume/
Quick/Mode/eXit] <eXit>:

Start moving your cursor over the 2D geometry, you will receive the
following:



135°

Keep moving and you will see more dimensions. The two rectangles at
bottom right and left means 90° angles.

If you click inside a closed area with islands, AutoCAD will calculate
the area and the perimeter of this area, and display the results both on the
screen, and command window:

O O
O
I - M
O
O) @

PRACTICE 5-4 INQUIRY COMMANDS

1. Start AutoCAD 2024
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
information given by AutoCAD:

a. Length = (1.6971)
b. Angle in XY plane = (45, or 135)




¢. Delta X = (1.2000)
d. DeltaY = (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. Start Quick option, and move it over the different lines, and arcs, and
see how measurements are displayed automatically

8. 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)

9. Save and close the file

PRACTICE 5-5 INQUIRY COMMANDS

1. Start AutoCAD 2024
2. Open Practice 5-5.dwg

3. Calculate the net area of the shape using the standard method, or the
quick method without all the inside objects and type it down: Area =
(33.3426)

4. Save and close the file

NOTES







CHAPTER REVIEW

. 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

. You cannot the current layer

. You can the current layer

. You can undo layer actions only

a. True
b. False

. Area command can calculate only areas without any islands inside it

a. True

b. False

. The following are facts about layer 0 (zero) except one:

a. User cannot rename it

b. User cannot set a new color for it
¢. User cannot delete it

d. It is in all AutoCAD files

. Delta X is one example of information available in

command

. Most objects will respond to to display

Properties palette



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

e How to explode and convert blocks

e How to hatch in AutoCAD

e How to control hatch in AutoCAD

e 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.

Many benefits will be gained if blocks are used:

e The file size will be less, due to the fact that each block will be
counted as a single object

e Standardization for the same company

e Speed of completing a drawing



e Using of Design Center and Tool Palettes

6.2 HOW TO CREATE A BLOCK

In order to create a block, the following steps must be completed:

e 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.

e 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

e Draft the shape that you want to create a block from in its real-life
dimensions

Let’s assume the following shape is drawn:

Now you are ready to issue the command: go to the Insert tab, locate the
Block Definition panel, and select the Create Block button:

O %

.| Define  Manage Block
Attributes Attributes Editor

ition ¥

Create Block

Creates a block definition from selected objects

[ BLOCK

Press F1 for more help

You will receive the following dialog box:
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Now do the following:

e Type the block’s name (it should not exceed 255 characters, use only
numbers, letters, -, , $, and space)

e Specify Base point, either by typing X Y Z coordinates, or select the
Pick point button to input the base point graphically

e (lick the Select objects button to select the desired objects

e 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

& Selectobjects K=

(O Retain
(@ Convertto block

(ODelete
1 No objects selected

e Select whether the block will be Annotative (a feature that will be
discussed 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



Later on, you will use (insert) the block; you will insert only a copy of

Behavior
[] Annotative

viatch block orientation

dyOUL

[] Scale uniformly

[¢/] Allow exploding

Select the Block unit. This will tell AutoCAD 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

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).

Now you are ready to issue the command: go to the Insert tab, locate the

Block panel, then click the Insert button:



Insert Edit
- L\@ Attribute

T =

Double Door Single Door Window

—

Window?2

Recent Blocks...
Favorite Blocks...

Blocks from Libraries...

You will see a list of the current blocks available in your drawing. Using
this method, you cannot 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, you can select either Recent Blocks
option, Favorite Blocks, or Blocks from Libraries option, you will see the
following palette:

2 Filter. vy B E~ |u
E Current Drawing Blocks
(&)
=
2
5 8 o ] gl
Bed - Queen Block Library Chair - Desk Double Door
=
]| °r° ™ @ T
(4
Faucet -... Single Door ~ Sink - Ov...  Sofa - Rou...
) | O g
S
é Sofa - Rou... Table - Re... Table - S... Toilet - top
&
Options 'ﬁ 2
53, Insertion Point
w51 | Scale - X1 Y: 1 Z 1
]
g DQ Rotation 0 Angle
=

[[]'® Auto-Placement
[]5 Repeat Placement
D Explode

& BLOCKS

In the Current Drawing tab, you will see the blocks available in this
drawing.

The user should specify the Insertion point, the Scale, the Rotation
angle, whether you want Auto-Placement or not, whether you want Repeat



Placement or not, and finally whether you want to insert the block
exploded or as one unit, either by using the Specify On-Screen checkbox or
by typing the needed value.

If you right-click any block, you will see the following menu:

Filter... -

Current Drawing Blocks

B D ™1 F

Bed - Quetﬂ Insert QJ ngle
Insert and Explode

@ Copy to Favorites |:

In this menu, you can select to Insert the block, Insert it and explode fit,

or Copy it to Favorites.

If you click the Recent tab, it will display all the most recently inserted
blocks (just like the below figure) regardless of the current drawing. These
preserve between drawings and sessions. You can remove a block from this
tab by right clicking it and choosing Remove from Recent List:

rrent Drawing

Cu

Favol

Libraries

Filter... = T
Recent Blocks

Single Door Double Door Chair - Desk  Bed - Queen

Options 'ﬂ' -

I3, Insertion Point

Dl Scale | X Y1 Zi1

DO Rotation 0 Angle

[]'® Auto-Placement
[[J5 Repeat Placement
[ i="

&b BLOCKS



Go to Favorites tab, you will see the blocks you chose to be favorites for
your future use, you will see the following:

Filter. vy E~ 7]
Favorite Blocks -3

Current Drawing

a8

Sofa - Rou... Sofa-Rou.. Bed-Queen

Recent

Favorites

Options ﬁ =
L3 Insertion Point

gl Scale MRl Yo zn
[1C Rotation 0 Angle

[]'® Auto-Placement

Libraries

] Repeat Placement
D Explode

&s BLocks

Click on Libraries tab, you will see the following:

x
' 4
= - A~ i
g @ |
5 =
‘;‘5' Library Blocks
g Specify a different file or a new folder location.
o
=
@
]
o
g
:
&2
Options &~
[V Insertion Point
& DE Scale | X1 ¥ |1 Z 1
o
g DO Rotation 0 Angle
= [J'® Auto-Placement
v
[[J55" Repeat Placement §
=
] Explode @

Click the shape of the books at the top right part, and specify either a file
contains your desired blocks, or, select a folder which contains multiple



files containing your desired blocks. You will see the following:

x
= 3
g‘ Fitter.. v SR~ K
§ [ Block_Library.dwg - (@ *
o
= | Path: Block_Library.dwg
5]
‘5 A
S
O 4 e
*Block_Libr... Bed - Queen Chair - Desk Faucet -...
=
s
3
o P
B
Sink - Ov...  Sofa-Rou.. Sofa-Rou.. Table- Re..
¢ [0 ®
Table - S... Toilet - top v
Options ﬁ .
[V]53 Insertion Point
- (&l |scate v X1 ¥: [1 Z1
b
§ [JC, Rotation 0 Angle
= [J'® Auto-Placement
)
[]55" Repeat Placement g
[T Explode @

Scale

While using the Scale you can insert mirror images of the block by using
negative values. Refer to the following illustration:

o) @
o Q
X=1Y=1 X=-1,Y=1
0 @
[ @
X=1Y=-1 X=-1,Y=-1

While you are using the Rotation angle, remember the CCW is always
positive.

Auto-Placement

Auto-Placement option will allow AutoCAD to offer placement
suggestions based on where you have placed that block before in the
drawing.



AutoCAD learns how the existing block instances are placed in your
drawing to suggest the next placement of the same block.
Repeat Placement

If Repeat Placement checkbox is on, right-click the desired block and
select Insert option, then this block will be inserted as many times as you
wish in your drawing in the same command. This will save you lots of
minutes in the insertion process.

6.3.1 Block Insertion Point OSNAP

After inserting a block incidence, click it to see the following:

________

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
(or insert depending on where you are looking). Refer to the following
illustration:

)




6.3.2 Block Count

This command will quickly and precisely count the instances of blocks
in the current drawing.

It will allow you to zoom and navigate the instances, of any given block.

Go to the View tab, locate the Palettes panel, then click the Count
button:

i AR N
= |am ey B b= o) =
Tool Properties Blocks Count Sheet Set =El
Palettes I:‘Us Manager |

Palettes + COUNT

1
=g

Opens or closes the Count palette

[=a COUNTLIST

Press F1 for more help

You will see the following palette:

L]

Name & Count
& Bed - Queen
& Chair - Desk
& Double Door
I3 Single Door
& Sink - Oval top
& Sofa - Roundback 7 ft
& Sofa - Roundba.. Loveseat 5 ft.
& Table - Rectan...in 60 x 30 in.
I Table - Square...in 42 x 42 in.
I3 Toilet - top
I3 Window

DN AN s NN s NN

Create Table

[ COUNT

You can use Count command in the whole drawing, or you can specify a
window (click the green upper right button) in the drawing you want to
count the blocks inside it.

Once you click one of the blocks, a blue frame around the screen will
appear, the block will be highlighted in green, and the Count toolbar will
appear:



Cont: 5 @ <= = [ M E

Use this toolbar for the following:

Use the left and right arrow to zoom in for the block instances

You can specify a window within the drawing to limit your zooming

You can select the instances

You can insert a count field

At the bottom of the Count tool palette, click Create Table button, you
will see the following:

B nNemea Count
3 Bed - Queen
3 Chair - Desk
2 Double Door

3 Single Door
$ Sink - Oval top
3 Sofa - Roundback 7 ft.
& Sofa - Round...veseat 5 ft
L& Table - Rect... 60 x 30 in
[ Table - Squa... 42 x 42 in
£ Toilet - top

£ Window

AN = N s NN N s NN

Cancel

[ COUNT

Select the desired blocks you want to create a table to (it can be one or
more), then click Insert button to insert the table, you will receive the
following:

Item Count
Single Door 7

Window 5




6.3.3 Block Replace

This command will replace specified block references with a different
block.

You can replace one or more blocks with another block you specify from
a drawing, or from a list of recent or suggested blocks.

Go to the Imsert tab, locate the Block panel, then click the Replace

button:

—[ﬁ & Edit Attribute ~
‘Ins.\eJrL 5 Retain Attribute Display ~
T & Replace
ck
Replace
Replaces an existing block with a specified block.

=% BREPLACE

Press F1 for more help

You will see the following prompt:

Select one or more blocks to replace:

Select the desired block to replace

Select the desired block (or blocks, you cannot select different blocks,
they should have the same name) to replace, you will see the following

palette:



Replace: Chair2 X
Select a Block ¥ Pick

Suggested Blocks 0

A T T

1_SB3 DBl DB2

Recent Blocks

O O o

Chair2 Chair3 Chairl

You can choose one of three options:

e Select an existing block in the current drawing
e Select one of the suggested blocks

¢ Select one of the recent blocks

PRACTICE 6-1A CREATING AND INSERTING BLOCKS

1. Start AutoCAD 2024
2. Open Practice 6-1a.dwg

3. There are three shapes at the left drawn in layer 0. Create from these
shapes three blocks, naming them Window, Single Door (use Repeat
Placement), 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. Also, use the Other
Drawing tab, to load the file in your exercise folder called
Block Library.dwg to bring in the furniture blocks and input them in
Furniture layer:



A L
P N

® ©)
| ) .

F
(1D

=

Y] 2

5. Start Count Command, how many Single Door blocks are inserted?
(7).

6. How many Window blocks are inserted? (5).
Use Zoom in to identify the 5 instances of the Window (you can
specify a window look at the upper two windows only

7. Make Layer 0 current

8. Create a table of the Single Door and Window blocks and insert it
beside the drawing

9. Save and close the file

PRACTICE 6-1B AUTO-PLACEMENT AND REPLACE

1. Start AutoCAD 2024
2. Open Practice 6-1b.dwg

3. Go to Insert tab, locate Block panel, click the drop-down list of
Insert, and select Recent Blocks option. Blocks palette will be
displayed, select Current Drawing tab, make sure Auto-Placement is
turn on, select Desk block, go to the top right corner of the plan, the
block will align itself to the corner.

4. Repeat the process for the lower left corner of the room, and lower
right corner of the room (you may need some movement after the
insertion process)



5. Repeat the process for the upper right corner of the room (zooming out
sometimes will help)

6. Using Auto-Placement add Chair2, and Chair3, for the new added
desks

7. Using Replace command, select Chair2, and replace them with Chairl
(if a message comes out, do not redefine the block)

8. Using Replace command, select Chair3, and replace them with Chairl

9. Save and close the file

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:

%E 4 Move C Rotate 3 Trim - 7 |3
i =
%% Copy A Mirr Fillet

[1\ stretch 5] Scale B8 Armra
s | Explode

odify v
= Breaks a compound object into its component objects

= 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.

To issue the command, go to the Insert tab and locate Block Definition,
then click the Write Block button:

Create e anage Block
Block | Attributes Attributes Editor

o5 Eai

ition ~

l__® Create Block -

Q?Write BIQ

Write Block

Saves selected objects or converts a block to a specified drawing
file

= WBLOCK

Press F1 for more help

You will receive the following dialog box:

d Write Block X

Source
@ Block: Double Door N

(O Entire drawing
(O Objects
Base point Objects
S d 25 i K=}
0.0000 Retain

00000 Convertto block

Delete from drawing
0.0000

Destination

File name and path

|E\AuloCADZ[123 Courseware\AC22Begin\Solved Practices\Chapter 06\ ~ | | .

Insert units: Meters i

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.

PRACTICE 6-2 EXPLODING, CONVERTING

1. Start AutoCAD 2024
2. Open Practice 6-2.dwg




3. Start the Write Block command and select the Single Door block to
convert 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).

The following stated 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)
e Pattern (several predefined patterns)

e User defined (simplest pattern: parallel lines)

6.6 HATCH COMMAND: FIRST STEP

This command will put hatches in the drawing and control all of its
properties. The preview is instantaneous. To issue the Hatch command, go
to the Home tab, locate the Draw panel, then click the Hatch button:

ad Hatch

Fills an enclosed area or selected objects with a hatch pattern or
ouf 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:

Addn Tools  Featured Apps | Hatch Creation | ()
Pattern - | - ]—!atch Transparency 0 %é
7
7| Solid Angle 0
El _ P 9 Set
[?: IGradlent [:7/.?" 1.0000 s Origir
Pattern - igi
] prties ~ | Origin
— User defined 3

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:

m e E
WML
:!I:!I:!I:l v

GOST_WO... | GR_LINEAR [ GR_CYLIN  GR_INVCYL

Pattern

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:

e [fyou like the result, click to pick the area, then go to the Close panel
and click Close Hatch Creation

e [f 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 do not like the result, you need to
alter the properties of the hatch. All of these functions exist in the
Properties panel. They are:




e Hatch Color: Specify the color of the hatch or leave it to “Use
Current”

L Baaaahaaaad |
Pattern - = - }-Iatch Transparency 0 V_{g 7
7 ///%

Za| [ ] 24821549 'I}:""g'e 0 —|  Set ||Assoc

W 152152204

Hatch Color

Overrides the current color with a color specified for solid fills and
hatch patterns

Press F1 for more help
T

e Background Color: Specify the color of the background or leave it to

“None”
Pattern v =~ }-Iatch Transparency 0
Z [ ] 24821549 ~ angle 0
[ W 152152204 ~| 7 1.0000 B
lag = :
(
Background Color B

Specifies a background color for hatch patterns

Press F1 for more help

e 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 ~ |E - | Hatcibonsparency 32 %‘/é
7 15,4¢ I
IZ‘: D iz b ]Q"g € Hatch Transparency
7
E“-’ . 152152204 b [{7‘51 1.0000 Displays the current value for hatch transparency, or accepts a [©
Properties « value for the hatch transparency override

Press F1 for more help

e Angle: Specify the angle of the hatch pattern (this has no effect with
Solid hatching)

Pattern ~| |+ Hatch fansparency 32 7/; B
[:/;‘- [] 24821549 | [Angie o}]io 179 ék % A E
= - Set  ||Associative| Annotative  Matc
= W 152152204 ~Boo0 [ ke u
Efoperties Specifies an angle for the hatch pattern relative to the X axis of the &

current UCS

Press F1 for more help




e Scale: (If you chose a User-defined type, this will be called Spacing):
Input the scale or spacing for the selected hatch pattern

Pattern - @& - | Hat ]—ansparancy 32 %/-; % > A
7 ]
7 [ 24821549 - ] 179 A |
= Set | |Associative| Annota
152152204 ~ [Z4]1.000 3| Origin
Eroperties = Hatch Pattern Scale i

Expands or contracts a predefined or custom hatch pattern

Press F1 for more help

e 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 ~| & - Jensparency 32 %/?
///[}3
7 248,215,49 - ] 179
a8 Set ||£
|l 152152204 ~ [ 1.0000 v| Origin
_ Origin « |
& EUSE Current v |
by
Hatch Layer Override

Overrides the current layer with a layer specified for hatches

Pen Width: 1.00 mm
Press F1 for more help

NOTE

You can use the system variable HPLAYER, to create a new layer, and set it
as the default layer for hatch.

e Double: This option is only valid if the hatch type is User-defined. It
controls whether the lines are in one direction or crosshatched



- User defined - & - }ansparency 32 [
A
A

.| B 248,215,49 - ] 179
o|| O WM 152,152,204 ~ 74| 1.0000 o ¢
= kel
=3 .Use Current =
OOV P
_[’-:] — Crosshatch

For user-defined hatch patterns, draws a second set of lines at 90 B
degrees to the original lines

Press F1 for more help

PRACTICE 6-3 INPUTTING HATCH AND
CONTROLLING HATCH PROPERTIES

Start AutoCAD 2024
Open Practice 6-3.dwg

Make layer Hatch the current layer
Start the Hatch command

A

Make sure of the following:
At Properties panel, Hatch Type is Pattern
At Pattern panel, ANSI31

6. 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.

7. Select Hatch background = Yellow

8. Then select the following areas to hatch:



10.

11.

12.
13.

14.
15.

16.

17.

Click the Close Hatch Creation button at the right

Start the Hatch command again, and you will notice that all options
used by the previous hatch are still valid. Change the angle to 900 and
apply it to the lower portion of the shape as shown below; click the
Close Hatch Creation button at the right

You will have the following result:

A ( N N

/ \ / ]
/'/ \\ T - / \\\
/ \\
\

Pan to the right until you see a circle, and rectangle

Start Gradient command, from Pattern panel, select GR_ SPHER
pattern, click inside the circle

Change the two gradient colors as you wish, then finish the command

Start Gradient command again, from Pattern panel, select GR_ CYLIN
pattern, click inside the rectangle

Change the Angle to be 90, see how the gradient hatch reacted to your
change. Finish the command

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
H| Origin

d N Optiol
22 ze e@E|

g Store as Default Origin
2 Origin

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.

See the following example:

e e e e

| [ O [ [ [ [ |
I
1 1

I 1
[ 1

=i
| ==

[ 1

I
1
[T 1 [ T T 1
[T 1 I I |

—

| ] ] | == =1 =
| ) 1 [ = = ]

Default Origin Origin is the lower left corner

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
create separate hatches, to mention only a few:

% =
Associative| Annotative  Match
Properties | F
l :Fap Tolerance 0.0000 I

Create Separate Hatches
fié] Outer Island Detection ~

Send Behind Boundary ~
[a Options

6.9.1

Hatch in AutoCAD is associative, which means hatch understands the
boundary it fills! When this boundary changes, hatch will respond correctly.

How to Create Associative Hatching

See the illustration below:
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6.9.2
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How to Make Your Hatch Annotative

Windows move, Hatch didn't respond




Annotative is an advanced feature related to printing will be discussed
later in this book.

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, etc.).

This option has two-button associated with it: Use current origin or Use
source hatch origin; both options are self-descriptive.

¢ v

ive Match Close
Properties || Hatch Creation

I > s
@' Use current origin .

+
@ Use source hatch origin
P31

K

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.

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
maximum allowable opening; any area with an opening bigger than this
value will not be hatched.



]Tolerance 825.2500
Create Separate Hatches
Outer Island Detection ~

Send Behind Boundary ~
@ 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
want to 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

O Always perform my current choice

Either continue hatching the open area or skip this operation.

6.9.5 Creating Separate Hatches in the Same Command

Using the same command, if you hatched several separated areas,
AutoCAD 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.



Single Object

Seperate Hatches

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
AutoCAD will treat these islands.

There are four different ways to do this:

Associative| Annotative  Match
Properties | b

’]Tolerance 800.0000
Create Separate Hatches

ézé No Island Detection




e Normal Island Detection: AutoCAD will hatch the first area (the
outer one), then leave the second one, hatching the third, and so on

e QOuter Island Detection: AutoCAD will hatch the outer area only

e Ignore Island Detection: AutoCAD will ignore all of the inner
1slands, and hatch the outer area, as if there were no areas inside

e No Islands Detection: this option will turn off the island detection
feature, which is the same result as the Ignore Island Detection option

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| Annotative ~ Match
Properties ™ | F
B
T ]Tolerance 800.0000
@ Create Separate Hatches

Outer Island Detection ~
[ Send Behind Boundary

I’:Wé Do Not Assign

[ [Asendtosack
L[ | Bring to Front

ﬂ Send Behind Boundary

L' | Bring in Front of Boundary

The five cases are:

e Do Not Assign, use the default
Send to Back

Bring to Front
Send Behind Boundary
Bring in Front of Boundary

See the following example:
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Send Behind Boundary Bring in Front of Boundary

PRACTICE 6-4 HATCH ORIGIN AND OPTIONS

Start AutoCAD 2024

1
2. Open Practice 6-4.dwg

3.

4. Using the Options panel, click the Match Properties button and select

Start Hatch command

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
Tolerance = 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.



9. Zoom to any window of the Kitchen and move it a small distance;
what happened to the hatch? Why?

10. Save and close the file

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.

70 B select

%5
Pick Points
| _
Don’t Retain Boundaries v
l:.[§ 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
included in the hatch boundaries.

If you are editing a hatch (by clicking it), you will see the Recreate
button 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. See the following
illustration:

Display Boundary ohjects = Off Display Boundary ohjects = On

When you create a hatch, AutoCAD normally creates a polyline (or
region) 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.

%|| Don’t Retain Boundaries |
c'n| Don’t Retain Boundaries
I@L Retain Boundaries - Polyline

Retain Boundaries - Region

o

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 v
i | Use Current Viewport v

Roundariac

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.

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 happen:

e You will see a grip (small dot) at the center of the area

e The context tab Hatch Editor will appear, which includes the same
panels Hatch Creation includes.

e The Quick Properties palette will appear

If you move your mouse to the grip (without clicking) you will see the
following menu:
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You can do any or all of the following:

e Stretch (which should be stretching the hatch, but will move the hatch
instead). In order to stretch the hatch, it is preferable to display
boundary objects as discussed above

e Modify the Origin Point on the spot
e Modify the Hatch Angle on the spot
e Modify the Hatch Scale on the spot

Also, the context tab Hatch Editor will make all the necessary
modifications because it contains the same panels as the Hatch Creation tab.

The Quick Properties palette will appear as well, and hence the user can
make the edits needed:

Hatch |+ 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 Hatch

# I General
Color
Layer
Linetype
Linetype scale
Plot style
Lineweight
Transparency
Hyperlink

| Pattern )

Type
Pattern name

Annotative
Angle

Scale

Origin X
Origin Y
Spacing

ISO pen width
Double
Associative

I Geometry
Elevation

Island detectio...
Background col... [ None

@ Bylayer

0

1.0000

ByColo

BLER"

BylLayer

Predefined

ANSI31

Outer

0.0000

Area
Cumulative Area

ol.

By

16

7167

(@ PROPERTES

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 do not, which is the Area of the
hatch. If you select a single hatch (whether single area, or multiple areas
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 Varies as a value.

If you select the hatch and right-click, you will see some Hatch-related

editing commands such as:



LA LT SA L

7% Hatch Edit...

@ Set Origin

ity Set Boundary

[%,; Generate Boundary

Annntative Qhiect Scale
Which will do all or any of the following:

e Hatch Edit, which will show the old Hatch dialog box
e Set Origin, which will help you set a new origin
e Set Boundary, which will help you set a new boundary

e Generate Boundary, which will regenerate a new boundary for this
hatch

PRACTICE 6-5 HATCH BOUNDARY AND HATCH
EDITING

Start AutoCAD 2024
Open Practice 6-5.dwg
Select the existing hatch at the top left of the drawing

W b=

From the Boundaries panel, click Recreate, then select Polyline and
Yes. You can see that AutoCAD recreated a new boundary for this
orphan hatch

5. Using the existing hatch at the middle left, select the hatch so you can
see the special grip, then change the angle to 90°

6. 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

7. 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?




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

Save and close the file

NOTES




CHAPTER REVIEW

. The command to convert a block to a file is:

a. Makeblock

b. Createblock

c. Wblock

d. None of the above

. There are hatch types in AutoCAD

. When you create a block in a drawing, you cannot use it in other

drawings:
a. True
b. False

. Hatch grips are like the normal objects:

a. True
b. False

. In the Insert command, you can see the blocks available in the current

drawing:
a. True

b. False



CHAPTER REVIEW ANSWERS

1.c

5.a



CHAPTER 7/

WRITING TEXT

In This Chapter

e How to write using single line text and multiline text

e How to edit text

WRITING TEXT USING SINGLE LINE TEXT

This command will create lines of text; each line is an independent
object. To issue the command, go to the Annotate tab, locate the Text

panel, then click the Single Line button:

7.1

A %% Standard
A
Find text
Multiline _|B seatm &
Text | [A] 0.2000 -
Text ~
A Multiline Text
A Single Line
Single Line
Displays text on screen as it is entered
o TEXT
Press F1 for more help

You will see the following prompt:

"Standard" Text height: 0.2000

Current text style:
Annotative: No Justify:



Left Specify start point of text or
[Justify/Style]: Specify rotation angle of text
<0>:

The first prompt is to give you some information about the current
settings. The report shows the current style (in our example Standard), the
current 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 specify
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 A% Standar

-

i i l@ Find text @\‘
Single Line

s =

\

|

[A] |0.2000
Text ~

PRACTICE 7-1 CREATING TEXT STYLE AND SINGLE
LINE TEXT

Start AutoCAD 2024
Open Practice 7-1.dwg

Make Room Names text style current
Make layer Text current

Type the room names as shown below

AL ol O

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 1s 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 receive the following results:

11. Save and close the file

7.2  WRITING TEXT USING MULTILINE TEXT

This command will enable you to type text in a MS Word-similar
environment. To issue this command, go to the Annotate tab, locate the
Text panel, then click the Multiline Text button:

A A% Standard -
@

— |‘§‘ Find text
Multiline
vl

~
[A] |0.2000 -

Text
Text «
A Multiline Text

A Singl| Multiline Text

Creates a multiline text object

‘o MTEXT
Press F1 for more help




You will see the following in the command window:

Current text style: "TNR 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
settings. 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
annotative 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:

Specify the first corner and you will see the following:

abc

Y

£

At the 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:
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AutoCAD will show a context tab called Text Editor, which appears as
the following:

< A Annotative A B 7 # Al - TAd i= ulletsand Numbering * 3 @ ElA [ABC s [ More -
|AaBb123‘ AaBv123|” > " Ry oy T Al —— 2 | .. ®\ v
Aot ] Match - Justification - C TS Columns  Symbol Field |Spell|  Edt Find & L Close
< B Mask X % Ase IZ Clear~ O EEEEEE . ) (Check| Dictionaries | Replace | A Tea Editor
Style Formatis 2 Insert | Check x| Tools = | ions | Close
| o o

Using these panels will allow you to do many things. Here is a list of the
panels available:

7.2.1 Style Panel
Below is a picture of the Style panel:

a A Annotative

AaBb123 || AaBb123

A Annotative Standard

0.2000 w
= Al Mask

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:

@ Background Mask X
[“] use background mask
Border offset factor: r
e
Fill Color
[Juse drawing background color [ Red S

7.2.2 Formatting Panel



Below is a picture of the Formatting Panel:
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Formatting

Use the Formatting panel to do all or any of the following:

e Match the selected text properties and apply them to other text

o Make the selected text Bold, Italic, Underlined, Overlined, or
Strikethrough

e Change the Font and the Color of the selected text

e Change the selected text to be Superscript or Subscript
e Change capital letters to small letters, and vice versa

e (lear the text formatting

e Change the Oblique Angle of the selected text

e Change the Tracking (to increase or decrease the spaces between
letters). If the value is greater than 1, there will be more spaces
between letters, and vice versa)

e Change the Width Factor

7.2.3 Paragraph Panel

Below is a picture of the Paragraph panel:
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Use the Paragraph panel to do all or any of the following:

e Change the Justification of the text related to the text area selected by
choosing one of the following options:

]A| i= Bullets and Numbering ~
— {= Line Spacing ~

Justification

| v ToplLeftTL

Top Center TC
Top Right TR
Middle Left ML
Middle Center MC
Middle Right MR
Bottom Left BL
Bottom Center BC
Bottom Right BR

Below is an illustration of the nine points available related to the area:

TL TC R

[
4

B / 8¢ ER
TextArea

e Change the text selected to use Bullets and Numbering; there are
three choices listed below (Numbered, Lettered, and Bulleted):

Al i= Bullets and Numbering | == (@
— M
Justification v Off ml
o4 i= Numbered i
Lettered » it
T s |
Start
Continue
v Allow Auto Bullets and Numbering
v Allow Bullets and Lists




e Change the Line Spacing of the paragraph; the choices are listed

below:
|_A_| = Bullets and Numbering ~
Justification IE IpeSesans 'I
v v 1.0x
, 1.5x “
e L
2.5x
More...
Clear Line Space

e Change the horizontal justification of the text, by using one of the six
buttons as shown below:
|_A._| = Bullets and Numbering ~
7 {= Line Spacing ~

Justification *—

- puy = =

Co

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:

e Convert text to two Columns or more. If you click the Columns
button, the following menu will appear:



a ‘:B/c E' ®\ =

Columns | Symbol Field || Spell Edit Find &
b " Check| Dictionaries | Replace | JA

== Rul

No Columns

Dynarrﬁc Columns

|

k | Tools »| Optio

» Auto height ﬂ

%)
g

< Col

Column ngs...

Press F1 for more help I

‘v Manual height

e 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
S @ RBE B @
= S \ I
Columns | Symbol Field | Spell Edit Find &
- - Check| Dictionaries | Replace
L = No Columns ck v Tools » |
|
| v =2 oynamic Columns g |
l == Static Columns » 2
Insert Col N 3
Static Columns 4
Column S
Press F1 for more help 5
6

e 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

e 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

More...

as set the Column width and the Gutter distance:

@ Column Settings X
Column Type Height
(@ Dynamic Columns 77.5854
(O Auto Height
(@ Manual Height Width
(O static Columns Column:
(O No Columns
Column Number
2 Total: 272.5000
| oK | | Cancel | Help ‘




e This is an example of columns:

I|...|-.-|..-|-..|...|...|...||o I""""""'"""""""'i‘"’l
General Notes: For Structural detailing use ACI code
These notes apply for villas type 01, 02, and As for drawing numbering use the following
03: numbering guidiines:
All architectural drawings will be:
If you have any architectural question, please XYZ-001-NNNN
ask Eng. John All electro-mechanical drawings will be:
If you have any structural question, please ask XYZ-002-NNNN
Eng. Rajeev All structural drawings will be: XYZ-003-NNNN
If you have any electro-mechanical question,
please ask Eng. Mo XYZ Management]
AlA layering system is our standard for naming
layers
For mechanical drawings use always ANSI
standards

@

e Select Symbols to add scientific characters to your text that are not
available at the keyboard. You will see the twenty available symbols:

= A (ABC
== @ = |V E' ®\ [
Colu'mns Syn:bol Field || Spell Edit Find &

Check| Dictionaries | Replace

Degrees %%d I

-I 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
Manumant Lina \I1<F1N2

7.2.5 Spell Check Panel
Below is a picture of the Spell Check Panel:

ABC S
v -
Spell | Edit

Check| Dictionaries

Spell Check

e Aslong 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 shown in the following example:

|||.|Ivv»\w|||-:r\wvvlvv»\lol
Check the administravive




e 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

Salart All Ctrle A

e Select the Edit Dictionaries button, which will enable you to select
another dictionary other than the default.

7.2.6 Tools Panel

Below is a picture of the Tools Panel:

® =
A\

Find & =
. | Replace ,A

In the Tools panel, you can do all or any of the following:

e 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:

27 Find and Replace ? X
Findwhat: | Mine | [FindNext |
Replace with: I My l Replace

| Replace Al

[IMatch case .
[JFind whole words only
[Juse wildcards
[ Match diacritics
[(IMatch half/full width forms (East Asian languages)




e Use the Import Text button to import text from text files

e 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

Using the Options panel, you can do all or any of the following:

e Change the Character set, Remove formatting of the selected text

change, change the Editor Settings, or get more help about Multiline
text:

Character Set »

Editor Settings

| HelpFl

e 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:



4

Close
Text Editor

Close

7.2.9 Text Editor

While you are in the text editor you can do the following things:

e The user can use the ruler to set the First Line indent and Paragraph
indent:

This is First line indent

N\

mllli|ll!rlll|illllll|lIlllll|ll||lll|Ill|$lIllllllll[lnlllllllll|lI!|10|

This is Paragraph indent

e [fyou 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 Ctrl+A
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Paste Special >

Insert Field... Ctrl+F
Symbol >
Import Text...

Paragraph Alignment >
Paragraph...
Bullets and Lists >

Columns >

Find and Replace... Ctrl+R
Change Case >
All CAPS

¥ Autocorrect cAPS Lock

Character Set >

Combine Paragraphs

Remove Formatting >
Background Mask...

Editor Settings >
Help F1

Cancel

e You can change the width and height of the area using the following
controls:

|E| -'.1---|-.1|---|.|-|:.1|--.gu-|n-¢|

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

AlA layering system s our standard for naming layers
For mechanical drawings use always ANSI standards
For Structural detailing use ACI code

|As for drawing numbering use the following numbering

All architectural drawings will be: XYZ-001-NNNN
|All electro-mechanical drawings will be: X YZ-002-NNNN

All structural drawings will be: XYZ-003-NNNN

XYZ Management

(Column height 35 529



] Column width: 37.3937|
||:|||||||1|||&>

)2, and 03:

PRACTICE 7-2  WRITING USING MULTILINE TEXT

AU o

=

Start AutoCAD 2024

Open Practice 7-2.dwg

You are now in a layout called “Cover”
Make sure that the current layer is Text
Make text style Title the current text style

Start Multiline text and specify the two corners of the rectangle as your
text area

Before you write anything, change the Justification to MC

8. Type the following as shown:

10.
11.
12.

****************************

Villa Type 03
Ground Floor Plan
Architectural Plan

Architectural Details

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Erase the rectangle
Go to layout called ISO A1 — Overall
Make Notes text style the current text style

Using the rectangle at the right, specify the two corners of your text
area



13.

14.
15.
16.

17.

18.
19.
20.
21.
22.

23.

24.

25.

26.
27.

Using the Tools panel, select the Import Text command and select the
Notes.text file

Select General Notes, and make 1t 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

Go to ISO A1 — Architectural Details

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 receive:

General Notes:
o Asfor drawing numbering use the following

These notes apply for villas type 01, 02, and 03: numbering guidiines:

1. If you have any architectural question, please ask o All architectural drawings will be: XYZ-001-NNNN
Eng. John .

2. If you have any structural question, please ask Eng. *  Allelecho-mechanical drawhgs will be:
Rajeev XYZ-002-NNNN

3. If you have any electro-mechanical question, please ) _ .
ask Eng. Mo o All shuctural drawings will be: XYZ-003-NNNN

4.  AlA layering system is our standard for naming layers

5. For mechanical drawings use always ANSI standards XYZ Management
6. For Stuctural detailing use ACI code



28. Save and close the file

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 e ‘
Layer 0

Contents This is my first

Style Standard

Annotative No

Justify Left

Height 0.2000

Rotation 0

MText E ‘
Layer 0

Contents \pxqc;This is my first

Style Standard

Annotative Ne

Justify Top left

Text height 0.2000

Rotation 0




You can change the following things: Layer, Contents, the Style,
Annotative (Yes or No), Justification, Height, and Rotation angle.

If you select Single Line Text or Multiline Text, right-click, and then
select the Properties option, you will see the following (Text in the below
pictures means Single Line Text and MText is Multiline Text):

x
| |Text - @4+ 4
| General =
Color @ Bylayer
Layer 0
Linetype ByLayer
Linetype scale 1.0000
Plot style ByColor
Li igh ByLayer
Transparency ByLayer
Hyperlink
Thickness 0.0000
[ 3D Visualization =
Material .ByLayer
| Text =
Contents This is my first
Style Standard
Annotative No
Justify Left
Height 0.2000
Rotation 0
Width factor 1.0000
Obliquing 0
Text alignment X 0000
Text alignment Y 0.0000
Text alignment Z 0.0000
: Geometry =
Position X 10.7091
Position Y 7.5610
< Position Z 0.0000
g >
& | Misc B -
g Upside down No
® Backward No



x
bo| |MText - &+ %
# [ General - \
Color @ Bylayer
Layer 0
Linetype ByLayer
Linetype scale 1.0000
Plot style ByColor
Li igh ByLayer
Transparency ByLayer
Hyperlink
| 3D Visualization -]
Material ByLayer
‘ Text = ‘
Contents \pxqc;This is my first
Style Standard
Annotative No
Justify Top left
Direction By style
Text height 0.2000
Rotation 0
Line space factor 1.0000
Line space distance 0.3333
Line space style At least
Background mask  No
Defined width 6.8171
Defined height 0.0000
Columns namic
Text frame No
b4 { Geometry ) -
B|  postonx  7oe7
2 Position Y 9.0910
- Position Z 0.0000

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 appear similar to the following:

For any structural
guestion, 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

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 columns; 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.

"rhese notes apply for villas type
01, 02, and 03:

4

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. See the following illustration:

Bonera Notes:
These noles apply for villas type 01, 02, and 03:
¥ you have any architectursl question, please ask

Eng. John

wave any struchun gl question, please ask Eng. Al electro- ical drawings wil be

v e any electio-mechanics question, please
g. Mo

AlA layering systermn is our standard for narming XYZ Management

?yc-!s; 4

ravings will be: XYZ-003-NNNN

7.4 SPELLING CHECK AND FIND AND REPLACE

While you are at the Text Editor, you can Spell Check and Find and
Replace, 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 > E
Ic bt I
SingleLine | ¢y.ece Spelling
L Checks for spelling errors in all or part of a drawing

[ SPELL

Press F1 for more help

You will see the following dialog box:

@ Check Spelling e

Where to check:

Entire drawing v E‘Q Start

Not in dictionary:

l XX l Add to Dictionary

Suggestions:

l X l Ignore All

_ A

R Change

AX

EX

x v Change All

Main dictionary:

American English v Dictionaries...
Settings... Undo Close Help

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 2% Standard -

= |8 |xvd @),

SingleLine
. [A] | 0.2000 v
Text = 3 ‘

You will see the following dialog box:



@ Find and Replace X

Find what:
[xz |

Replace with:

l Acme v I

D List results

l’\\_/) Replace Replace All Done Help

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.

PRACTICE 7-3 EDITING TEXT

1.
2.
3.

Start AutoCAD 2024
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

Go to layout ISO A1 — Overall

Zoom to the text at the right, select it, right-click and choose the
Properties 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



10.

11.
12.
13.

14.

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

NOTES




CHAPTER REVIEW

. There are two types of text in AutoCAD; single line and multiline:

a. True
b. False

. One of the following is not a panel in the Text Editor context tab:

a. Insert
b. Options
c. Text

d. Paragraph

. When you start the Single line text command, AutoCAD will inform

. While you are in multiline command, select

you the current text style:
a. True
b. False

option to make the rest of the column go to the next column

. In the multiline text command, you can set the background for a text:

a. True

b. False

. Degrees, Centerline, and Not Equal are you can

insert in the multiline text command



CHAPTER REVIEW ANSWERS

1.a

5.a



CHAPTER §

DIMENSIONS

In This Chapter

e What is dimensioning and what are dimension types?
e 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
dimension style as the first step, and then use it to insert dimensions.
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
third point will be the location of the dimension block. See the illustration
below:



Dimension Block
Location
3.00

-

First point
Second Point

The generated block consists of three portions, which are:

e Dimension line
e Extension lines

e Dimension Text

See the following illustration:

Dimension line ‘\ /> Dimension text
‘/ 3.00 |

‘\ Extension lines

8.2 DIMENSION TYPES

The following are the dimension types in AutoCAD:

Lkl

Linear



2,

2.00 2.00
Aligned
RO.75 @1.00
™2.36
Arc length Radius Diameter
60.< >6|.
Angular
3.00 3.00 . 3.00
First point Second point Second point Second point

Continuous Dimension



9.00

6.00

3.00

First point Second point Second point Second point

Baseline Dimensian

346
< > —1.73
0.00

Ordinate

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, t
hen select the Linear button:

l'—" Standard v LA
Dinerision & .Use Current ~ 413 1=
{1 Linear |+|[+] Quick {1 Continue ~

3 pns ¥ o
Linear

A "\ Align{ Linear

Creates a linear dimension

u
'mm DIMLINEAR
Press F1 for more help

Jogged

X
EE 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 shows the

result:
’(‘1.500 —

LLSDU—)‘

O

Prompts contain other options, which are:

o Mtext
o Text
e 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
changes the angle of the text (default is 0 (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
specified. To start this command, go to the Annotate tab, locate the
Dimensions panel, and then select the Aligned button:

Standard > T A
5 = -
Dimension % [ Vse Current ~ 13 =
[ Linear |*|[>] Quick ] Continue ~
o

pns ¥~

Linear

e

Aligned
2

A\

Creates an aligned linear dimension

Arc
'z DIMALIGNED

Radi Press F1 for more help

Diameter

Jogged

Y Ordinate

TAOAN

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 specifying
the location of the dimension line, as seen 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 v I A
& -Use Current ~ 112 =
[ Linear | =|[7] Quick 1] Continue -

bns ¥
— Linear
Aligned
/\/ ’

/ Angular
A_ gula \
fArc Leng{ Angular

Creates an angular dimension

/< Radius | = DIMANGULAR

® . Press F1 for more help
Diameter

/(\ Jogged
X
EE Ordinate

Dimension

AutoCAD may use one of the following methods based on the selected
objects:

e [fyou select a circular arc, AutoCAD will measure the included angle

e [fyou 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



e [fyou select a line, it will ask you to select a second line

e [fyou select a point, it will be considered as a center point, and
AutoCAD will ask the user to specify two more points

T@L |
~

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

Start AutoCAD 2024
Open Practice 8-1.dwg

Make layer Dimension the current layer

Make sure that Dimension Style = Part

A

Insert the dimension as shown below:



i
C

&
v
| @ |
| |

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 Arc Length button:

Part - -;_-H T A

4 Dimension %Z [ Use Current ~ 13 =
[ Linear |=|[+] Quick F{ Continue -
o

pns ¥

Linear

/& Aligned
% 9
/} Angular
fArcLengih

Radius | Arc Length

L

A\

Creates an arc length dimension

Diamet| _
‘s DIMARC

Press F1 for more help

Jogged

=0

Y Ordinate

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 receive the following:



Eh

As for the options: Mtext, Text, and Angle were already tackled
previously. 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 obtain the following:

e

142

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:

ﬁ Part v 'L"‘ I+
Dimension g .Use Current ~[[51 1= [
H Lineali- [7] Quick 1 Continue ~

¥
e Linear
/{\yAligned

/ \ Angular
ﬁ Arc Length

® Diamet{ Radius

Creates a radius dimension for a circle or an arc

/< Jogged| 2 DIMRADIUS
X Press F1 for more help
Hi Ordinat

pns v




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
receive the following:

RO.75

R1.00

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 v T A
Difniriion & .UseC rrrrr t v m [’,—] ['_1
[ Linear |+| [ 7] Quick ft{ Continue ~

ns v ~

Linear

/'\/ Aligned

ﬁ Angular

Arc Length

Radius

Diameted

Diameter

Jogged
Creates a diameter dimension for a circle or an arc

B Z RN

Y Ordinat{ 7= pIMDIAMETER
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 receive the following:

PRACTICE 8-2 INSERTING ARC LENGTH, RADIUS,
AND DIAMETER DIMENSION

Start AutoCAD 2024
Open Practice 8-2.dwg

Make layer Dimension the current layer

Make sure that the current Dimension Style is Part

A

Insert the dimension as shown below:



R0.S

%;;_ﬁ

20.4

= .

R0.S

6. Save and close the file

8.9 HOW TO INSERT A JOGGED DIMENSION

This command will insert a jogged arc dimension for a big arc,
simulating a new center point. To start this command, go to the Annotate
tab, locate the Dimensions panel, and select the Jogged button:

Part ' ‘_L"‘ I 4
Dimension & .UseC rrrrr t - I':'] m f_]
[ Linear |+|[7] Quick 1 Continue ~
ns v 3
Linear

X
&Y Ordinatq Jogged

Creates jogged dimensions for circles and arcs

‘= DIMJOGGED
Press F1 for more help

The following prompts will appear:



Select arc or circle:

Specify center location override:
Dimension text =
location or
location:

1.5 Specify dimension line
[Mtext/Text/ Angle]: Specify Jjog

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 receive 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. See the following illustration:

3.00

225

—O

0.00 | |
0 ']
= N
- ™

500 —'——————

0.00
0.75

NOTE



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.

To start this command, go to the Annotate tab, locate the Dimensions
panel, then select the Ordinate button:

Part R "
. = -
Dimension £Z [ Use Current ~ 13 =

[ Linear |=|[+] Quick [{ Continue -

pns ¥

‘

Linear
A
Aligned
% 9
/\' Angular
Arc Length
\ Radius

Diameter

A AN

N Jogged

X
i\: Ordinate
).

Ordinate

Creates ordinate dimensions

'z 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. The rest of options have already been
discussed.

PRACTICE 8-3 INSERTING DIMENSIONS




Start AutoCAD 2024
Open Practice 8-3.dwg
Make layer Dimension current

Make sure that Dimension Style is Part

ANl

Insert the dimensions as shown below:

4%
YA /TO
3

— O O 14
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° o

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
Continue 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:




=] B T
Dimension % [ Use Current >[4 15 [=]
[ Linear ~ [ Quick [FH Continuel'
Dimensions ) y
| Contlﬁ

Basel{ Continue

Creates a dimension that starts from an extension line of a
previously created dimension

'z DIMCONTINUE
Press F1 for more help

There are two scenarios in which to use Continue:

e [f there was not 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:

e 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 poin

2nd point

2nd paint
13t point

2nd point 2nd point

450\%{'—/4?

2nd point



8.12 INSERTING A SERIES OF DIMENSIONS USING THE
BASELINE COMMAND

This command is identical to the Continue command, except all
dimensions 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
Dimensions panel, then select the Baseline button:

|‘—" Part I A
& Use Curren t > =)
Dimension — - m m H
{{ Linear ~ [] Quick |[4{ 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 do not need to discuss the prompts of this command, because it
resembles the Continue command prompts. You will receive the following
image:

I

O () ©

2.00

4.00
5.00

7.00

PRACTICE 8-4 CONTINUE COMMAND

1. Start AutoCAD 2024
2. Open Practice 8-4.dwg




3. Create an angular dimension, then using the Continue command,
complete the shape as follows:

4. Save and close the file

PRACTICE 8-5 BASELINE COMMAND

1. Start AutoCAD 2024
2. Open Practice 8-5.dwg

3. Create an angular dimension, then using the Continue command,
complete the shape as follows:



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 - A
Dimension £ | Use Current ~ [ 1= =

| Linear - HQuick 1 Continue ~

DimensA
Quick

Quickly creates a series of dimensions from selected objects

= 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/

Staggered/Baseline/Ordinate/Radius/ Diameter/
datumPoint/Edit/seTtings]

<Continuous>:

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

B Qs

QuickCalc

Using this shortcut menu, select the desired dimension type and then
specify the dimension line location; consequently, a set of dimensions will
be inserted.

Refer to the following examples:

[

O () o©
I
ingy

Staggered

F—9.00

Radius



O () o

0.00
2.00

o o
=] S
- w

7.00
9.00

Ordinate

If you select the Settings option, you will see the following menu:

® Endpoint

Intersection

This option will enable you to set the default object snap for specifying
extension line origins.

8.14 USING THE DIMENSION COMMAND

This command is the summation of the eight basic dimensioning
commands. 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 v T A
Ve - >
Gl %7 [ Use Current <1151 1=
b—— [ Linear ~ I'—I Quick [11 Continue ~

Dimension

Creates multiple types of dimensions within a single command
session.

[zm 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

If you 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
dimension, you should start with these two options as a first step.

DIMENSION SPECIAL LAYER

You can specify the name of the layer that dimension objects produced

from the Dimension command should reside in. This can be accomplished
through doing one of two things:

e Type at the command prompt the system variable: DIMLAYER, then

type the name of the desired layer



e Using the Annotate tab, locate the Dimension panel and you will see
the following:

"—1 Part v TN
Dimension g .UseCurrent '_”j] Ij |—1
H.Use Current e -

W P
. Defpoints
I:Dimension =

. Object be

e 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
dimension block you will see grips in certain places. Below are some
examples:

e 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:

e 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:



i Stretch
Continue Dimension

Baseline Dimension

T Flip Arrow

e 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.

e 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

e 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

e 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:

?fe%)aaa- -------------------- (=)

Stretch
Move with Dim Line
Move Text Only
Move with Leader F
2 J 00 Above Dim Line :)
Center Vertically |
Reset Text Position —_—

e This is the same set of commands as mentioned above. Hovering over
the end of the line grip will show the following:



?.{3@};,@% .................... (.)

Stretch

Continue Dimension

2.0000 £

Ordinate will never work with Baseline and does not 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:

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:

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:



%: ) |
R :
| ,"h : /’.— _
3 Stretch
:( Move with Dim Line
- E ______ Move Text Only
Move with Leader

Above Dim Line

Center Vertically

Reset Text Position

e This is the same list of commands mentioned above. If you hover over
the endpoint grip, you will see the following:

Stretch

Flip Arrow

e 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 »
Dimension Style »
Precision >
Remove Style Overrides

Annotative Object Scale >
Clinhnard »

You can change the dimension style used to insert the selected dimension
block. Or better, the changes you made can be saved as a new dimension
style, as shown below:

=
I Dimension Style > Save as New Style...
Precisi L >
feceon Standard
Remove Style Overrides ATnate
Annotative Object Scale > Other...
Clinhnard » |

You can change the Precision of the dimension text:

U

Dimension Style »

Precision 2 0
Remove Style Overrides 0.0
Annotative Object Scale » 0.00
Clipboard » L

0.0000
Isolate » 0.00000

O N

Erase 0.000000

AMava

8.18 EDITING A DIMENSION BLOCK USING QUICK
PROPERTIES AND PROPERTIES

If you select a dimension block, the Quick Properties will appear
automatically. You will see the following:

‘ Rotated Dimension ‘ -
Associative Yes

Dim style Part

Annotative No

Measurement 7.2500

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:

b ‘Rotated Dimension - F ¢+ 4
%| |[General + l
e 3
\ ] Lines & Arrows + l
[Tet =]
Fill color None
‘ Fractional type Diagonal
Text color @ ByBlock
‘ Text height 0.1800
\
Text offset 0.2000
Text outside align ~ Off
‘ Text pos hor Centered
Text pos vert Above
| Text style Standard
Text inside align On

Text position X 2.2709

Text position Y 0.8211

Text rotation 0

Text view direction  Left-to-Right
Measurement 7.2500

Text override

| Fit

]kPrimary Units

| Alternate Units

] Tolerances

[ PROPERTIES

Using the Properties palette, you can change everything related to the
dimension block or the dimension style of this block (in the previous
example we showed the variables you can control under the Fit category).

PRACTICE 8-6 QUICK DIMENSION AND EDITING

1. Start AutoCAD 2024
2. Open Practice 8-6.dwg




. Go to the Home tab, locate the Layer panel, and check the name of

the current layer

. 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

. Make Part the current Dimension Style

. Using the Dimension command ONLY, try to create the following

dimensions:

53" |

@0.3" @0.3" o
. ¥
-

R0.2" R0.2"

|

2.5"
3.5" !
5.3"

. Pan to left to find another shape

. Make the current layer Dimension

. Using Quick Dimension create continuous for the top part of the shape

. Using Quick Dimension create baseline for the bottom part of the
shape

. Using Quick Dimension create Radius for all circles inside, making the
radius dimension pointing up and right

. 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
Dimension 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?

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 should have an image to the following:

1.8" 2.3" 11" 1.1"

R0.2" R0.2"

1.0
P
o
N

R0.2

-
"

1.50

2:5°
3.500"

6.5"

19. Save and close the file

NOTES







CHAPTER REVIEW

. Arc length command should be used only with arcs and polylines, not
with circles:

a. True
b. False

. Continue and Baseline cannot work with:

a. Linear
b. Radius
¢. Ordinate
d. Angular

will insert dimensions relative to a datum,

eitherin XorinY

. Inputs to use this dimensioning command may be three points or two

lines:

a. Linear
b. Radius
¢. Ordinate

d. Angular

. One of the following is not among the commands of Quick Dimension:

a. Continuous
b. Radius

c. Staggered
d. Angular



CHAPTER REVIEW ANSWERS

1.a
3. Ordinate
5.d



CHAPTER Q

PLOTTING

In This Chapter

e What is the difference between Model Space and Paper Space?
e How to create a new layout using different methods

e 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 1s 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 1s similar to other computer
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.

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
Viewports, which will be covered separately in the coming discussion.
View the roadmap illustrated below:

Create Create page Insert title Insert
Layout setup block Viewports

l I

Specify Specify Spedify Specify Scale Lock

Plotter Paper Size raper 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:
Layoutl 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

e Create the page setup and link the layout to it, or you can simply link
an existing page setup

¢ Insert the title block

e 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:

e 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 IS0 A1 Layout Architectural Plan (A3 Size) Mechanical =+



e 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:

[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

e Click Layout Tab Menu at the left of the Model tab, to show the
following menu, and select New Layout option:

-+ New Layout

D From Template...

fé Page Setup Manager...

B Select All Layouts

% Dock above Status Bar

« &9 Dock Inline with Status Bar

* Model
I1SO A1 Layout
Architectural Plan (A3 Size)

Mechanical

=  Model

After the creation of the new layout, do the following steps:

e 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

e 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

e The following dialog box will be shown:



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:

@ Page Setup Manager

E‘! Current layout: 15O Al Layout

Page setups

Current page <None>

=Architectural Plan (A3 Size)™
=150 Al Layout™
*Mechanical”

Selected page setup details
Device name:  DWF6 ePlot.pc3
Plotter: DWF6 ePlot
Plot size:
Where: File

Description:

[ isplay when creating a new layout

594.00 X 841.00 mm (Landscape)

Set Current

Modify...

Import...

Help

ﬁ Page Setup - ISO A1 Layout

‘ Page setup

Name: <None>

Printer/plotter

Name: % Dwré elot.pc3 b

Plotter: DWF6 ePlot - DWF ePlot - by Autodesk

Where: File

Description:

Paper size

IS0 A3 (420.00 x 297.00 MM)

~

Plot area
What to plot:

Layout v

Plot offset (origin set to printable

x: |0.00 mm
| Preview... ‘

Flot scale

Properties

k—420 MM—y

Fit to paper

Scale:|1:1

area)

Center the plot

[ scale lineweights

L
©
Xz
=

7

Plot style table (pen assignments)
one - [

[ pisplay plot styles

Shaded viewport options
Shade plot As displayed

Quality _Normal v

100

Plot options
Plot object lineweights
[]Plot transparency
Plot with plot styles
Plot paperspace last
[]Hide paperspace objects

Drawing orientation
O Fortrait

(@) Landscape
D Plot upside-down

Cancel ‘ Help




A Page Setup - Details X
Page setup Plot style table (pen assignments)
‘X = 2
. v
Name: <None> one =
[oisplay plot styles
Printer fplotter
Name: 2 DWF6 ePlot.pc3 Pr ies
ame B DWiG el OEBCT ]~ opert o e oo
Plotter:  DWF6 ePlot - DWF ePlot - by Autodesk As displayed
s - k—s20 MM—|
Where: ,”,_ o
o v / ! Quality Normal v
Description:
% £ Pl 100
T
Paper size Plot options
150 A3 (420.00 x 297.00 MM) v [Piot object Ineweights
[JPlot transparency
Plot area Plot scale [APlot with plot styles
What to plot: Fit to paper [APlot paperspace last
Layout ~ Scale: [0 = [[JHide paperspace objects
Plot offset (origin set to printable area) mm v |=  Drawingorientaton
X: mm Center the plot Oportrait
it (@ Landscape @
Y: mm
Dot || ==
e ] (aw] [

Select the desired plotter (this plotter should be connected and
configured)

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
viewports (this is our next topic), and each viewport will hold its own
scale. 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



e 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

e 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, you must undergo the following steps:

e 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

e The normal Open file dialog box will pop up to select the desired
template file. Select the desired template and click Open, and you will
see the following dialog box:



ﬁ nsart Layout(s =
Layaud nams|s): QK

S0 AT Lavyoat Canced

e 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 Microsoft Excel. Do the following
steps:

e Select the desired layout

e Hold the [Ctrl] key at the keyboard, then hold and drag the mouse to
the new position of the newly copied layout

ISO A1 Layout | Architectural Plan (A3 Size) [ Mechanical q’l
e Rename the new layout

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...

Import Layout as Sheet...

Export Layout to Model...

Dock above Status Bar

You will see the following dialog box:

ﬁ Move or Copy X

Move or copy selected layouts

Before layout: Cancel

ISO A1 Layout
Architectural Plan (A3 Size)

(move to end)

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
position 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.

NOTE

To rearrange the position of the layouts, simply hold the name in the tab
and click and drag.

By now, you have accomplished the following steps:



e Creating a new layout
e Creating a Page Setup
e Linking a Page Setup to the layout

Accordingly, when you select the newly created layout, you will see the
following:

I e T g |

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:

Setup

New Layout
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.



PRACTICE 9-1 CREATING NEW LAYOUTS

Start AutoCAD 2024
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)
Start Page Setup Manager for this layout

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

Drawing orientation = Landscape

8. Click OK to end the creation process

10.
11.

12.
13.
14.
15.
16.
17.

9.6

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
Delete Layout 2

Right-click any existing layout, and select the From template option
Import ISO A1 Layout from Tutorial-march.dwt

Move ISO A1l Layout to be the first layout after the Model tab

Save and close the file

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 L, Rectangular :
O [
Insert View Rectangular | g
2 LE_/J ase
— oS-
Layoy == | Poly; Viewports, Rectangular
= : ;‘ Creates a rectangular paper space viewport

Objel —
LEO_, ' = -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.

This is what you will receive:

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:

[E:I_ . [ Rectangular ~

S cip
Insert View il
L5 Lock -

Layout Viewports ML

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:



@ viewports X

New Viewports Named Viewports
Currentname: Three: Right

Standard viewports: Preview

“Active Model Configuration*
Single

Two: Vertical .
Two: Horizontal View: *Current*
Three: Right 2D Wireframe
Three: Left
Three: Above
Three: Below View: *Current*
Three: Vertical Visual style: 2D Wireframe
Three: Horizontal
Four. Equal

View: *Current*
Visual style: 2D Wireframe

Viewport Spacing: Setup: Change view to: Visual Style:

0.00 % 2D ~ *Cumrent® | |2D Wireframe ~

OK | | Cancel Help

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 [Fit] <Fit>:
Specify opposite corner:

Check the following illustration:
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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 |~
Y [l

)

T—3
Insert View | Rectangular | g
=
Layod|==] | Polygonal Create View Mod
e L Y
! s i+

I oLl
L[EI 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.

See the below image:

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:

[aj (i Rectangularl:

L s
Insert Vi Rectangular
nsel Iew l_l__’J

=

I 91

Layod == | Polygonal
L]
—
[__6 Object
[

Viewports, Object

Specifies a closed polyline, ellipse, spline, region, or circle to
convert into a viewport

[z -VPORTS
Press F1 for more help

You will see the following prompt:
Select object to clip viewport:

See the illustration below:




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:

[.Z{J [, Rectangular ~
LE |
o | A, Clip
Insert View — Base
v Lal

Clip
Layout Vi - - .
% Clips layout viewport objects and reshapes the viewport border

Grou|
o 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). See the illustration below:

Pollineto clip —/ Original Viewport —/



9.6.6 Dealing with Viewports After Creation

There are two modes to work with viewports:

e 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.

P T e s e |
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¢ 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

e Click the frame of the viewport
e Triangle will appear at the center of the viewport

e Click the triangle. A list of scales will appear. Select the desired scale

e Viewport size will increase or decrease depending on the scale

Method two

e Double-click inside the desired viewport (or you can select only the
viewport’s frame)

e 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

o 150 I % - + [E
3\

Click the list which contains all scales, similar to the following:

Scale to fit
11

1:2

1:4

1:5

1:8

1:10

114

Select the desired scale for your viewport. If you did not find your
desired scale, select the Custom option, and the following dialog box will
be displayed:

@ Edit Drawing Scales X
Scale List
~ Add. |
1:2
14 z
15 Edit..
1:8
110 Move Up
116
1:20 ]
120 [Ce |
1:40
1:50 Delete
1:100
21
41 v Reset
1 paper unit= 1 drawing unit
| oK | { Cancel ‘ ‘ Help }

To add a new scale, select the Add button, and the following dialog box
will be displayed:



@ Add Scale X

Scale name

Name appearing in scale list

115 v

Scale properties

Paper units: Drawing units:

Input the desired scale, and then click OK twice.

If you are inside the viewport, and after setting the scale, it is permissible
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
viewport has to be selected); the golden lock will change to a blue lock, and

the viewports will be locked accordingly.

Selected viewports are locked [

K § o 0.049659 ~ [TT] % ~
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:

itﬂaxi mize Viewport Tl

mig R K@ o oo
Py

Maximize Viewport

" A K80 10 BE- + (




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:

o)

T, Rectangular ~
L L],

: :JZT: Clip
Insert View —
v L Lock ~

—l
& L:L" Lock _!1

M Un[OCk
L_-- .

9.8 FREEZING LAYERS IN VIEWPORTS

The Freezing function will freeze layers in Model space and all
viewports in all layouts. If you want to freeze a layer in a certain viewport,
you have to do the following steps:

e Double-click inside the desired viewport

e 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. See the illustration below:

L7 T o' W Viewport v
= P [l Viewp
= e Mo

Layer -
Properties | 2 of' W A-Doors

| ® Od O A-Layout
[© 5 R ef W a-walls If
I[Freeze or thaw in current vie‘wport I
Lod D Centerlines
T2 of' 1 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:



NEIHIVYE VISWRVIL WYENIUES 1VE

New Layer VP Frozen in All Viewports

VP Freeze Layer > In All Viewports Except Current

VP Thaw Layer in All Viewports In All Viewports

lenlats colactad laverc

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:

e Double-click inside the desired viewport

e [ssue the Layer Properties Manager command
e Under VP Color, VP Linetype, VP Lineweight, or VP Plot Style, make

the desired changes

e These changes will take place only in the current viewport

See the following illustration:

x|
b Current layer: Viewport : Use for layout viewports--turn layer off to hide viewport borders
NI GG G

Filters « | S. Name -
white [l white

F

a4 Al &0 o aie
i S W blue M blue
L

0 . Golor VP Color
1%
1% All Used Layers | < A-Doors (e
%\ 4
(9]
L'§

@, Viewport Overrid{ <7 A-Layout ' Zaf© Ocyan  Oeyan
£ A-Walls ¥ B S M white [l white

B, Centerines § B f© [Jgreen [@ magenta

47 Centerline... § L& g © [Jgreen  [Jgreen

£ Defpoints LB g < Mwhite [l white

LRSS M red M red
B © M white W white
@@ Oyellow [ yellow

47 Dimensions
£7 Furniture

1%
g
)
£ Partition Q
g
"
g
1%

47 Staircase LEBLS 27 m27

&7 Text ) % B o © M mage... [l magenta
£ Title Block LB © M white [l white

« Viewport Bl © Wolue M blue

< >
I [ Invert filter «| <

m LAYER PROPERTIES MANAGER

| All: 15 layers displayed of 15 total layers

Linetype

Continu...
Continu...
Continu...

Continu...
DASHDO...
Continu...
Continu...
Continu...
Continu...
Continu...
Continu...
Continu...
Continu...
Continu...

VP Linet... Lineweig...
Continu... —— Defa
Continu... — Defa
Continu... —— Defa...
.. Continu.. —— Defa
Continu... —— Defa
DASHDO... — Defa...
Continu... —— Defa...
Continu... —— Defa
Continu... — Defa
Continu... —— Defa...
Continu... — Defa
Continu... —— Defa
Continu... — Defa.
Continu... —— Defa...
Continu... —— Defa

Search for layer Q

~
¥

VP Linew...
. — Defa...
... — Defa...
—— Defa...
. — Defa...
e —— Defa..
—— Defa...
— Defa...
. — Defa...
«. — Defa...
—— Defa...
e ——Defa.
w. — Defa...
.. — Defa...
—— Defa...
. — Defa...

2 £t

Trans...

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

e In the above example layer, Centerlines 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 2024

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 42" = 1", and lock the viewport

7. Switch to D-Size Arch Details layout

8. Insert viewports using Three: Right, with Viewport Spacing = (.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 %" = 1'

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

frozen 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:

g ’__j I:E Page Setup Manager
@ B :: Q; F?'Q View Details

atc .
B8] plot Preview &ry Plotter Manager

Plot (Ctrl+P)

Prints a drawing to a plotter, printer, or file

[z PLOT

Press F1 for more help

If you have multiple layouts in your drawing, and you chose Plot
command, and not Batch Plot command, AutoCAD will show you the
following message:

Batch Plot X

We noticed that you have multiple drawings/layouts open.
Batch Plot (Publish) is available for plotting multiple sheets at
once. What do you want to do?

—> Learn more about Batch Plot (Publish)

—> Try Batch Plot (Publish)

To plot multiple sheets from one or multiple drawings

—> Continue to plot a single sheet

[J Do not show me this again

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 - Mechanical
Page setup

Name: <None>

Printer/plotter

Name: ¥ owre eplot.pc3

| || Propertis...

Plotter:  DWF6 ePlot - DWF ePlot - by Autodesk
Where:  File
Description:

Plot to file

Paper size

1SO A3 (420.00 x 297.00 MM)

Plot area
What to plot:

Layout v

Plot offset (origin set to printable area)

k=420 M-

T

Number of copies

v 1

Plot scale
Fit to paper

Scale: |1:1 v

1 mm v|=

X
Plot style table (pen assignments)
None ~ ﬂ;v
Shaded viewport options
As displayed
Quality Normal v
100
Plot options

[CJPiot in background

Plot object lineweights
[CJPiot transparency

Plot with plot styles

Plot paperspace last
[[JHide paperspace objects
[JPiot stamp on

[[Jsave changes to layout

Drawing orientation

x: |0.00 mm Center the plot l:l""" O portrait
@ Landscape
Y: - mm Scale lineweights
m O i [JPiot upside-down
Preview... Apply to Layout Cancel Help ’l(;)

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:

[-El Page Setup Manager
=

Bactt ﬁ View Details
atc .
Plat Plot SiEpes kg3 Plotter Manager

Preview

Displays the drawing as it will be plotted

= PREVIEW

Press F1 for more help

NOTES







CHAPTER REVIEW

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

¢. You can click the (+) sign beside the last layout name at the right
d. All of the above

Objects to be converted to a viewport should be objects
like Circles and Polylines

Using the Pan command after setting the scale of a viewport will ruin
the scaling process

a. True
b. Flase

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

involves specifying plotter, page size, and

orientation



CHAPTER REVIEW ANSWERS

1.d
3.b
5. Page Setup



CHAPTER ] ()

PROJECTS

In This Chapter

e How to draw 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:
e Start a new drawing based on acad.dwt or acadiso.dwt

e Set up the Drawing Units. From the Application Menu select Drawing
Utilities/Units



Q
GD —j'] Tools to maintain the drawing
D New 4 Drawing Properties
fﬂ Set and display the file properties of the
— current drawing.
P / Open »
DWG Compare
E Save Compares two drawings using color and
E 3 revision clouds to show the differences.
Use arrows to review each set of
B Save As » changes.
'
-> Units
Import » Control coordinate and angle display
formats and precision. l}
Export »
-» % Audit
Evaluate the integrity of a drawing and
=
Publish » corrects some errors.
Status
@ Print » (| Display drawing statistics, modes, and
extents.
Drawing )
Utilities Purge
Hj Remove unused named items, such as
L’\ L block definitions and layers, from the
x| Close » drawing.
. . .
You will see the following dialog box:
.
@ Drawing Units X
Length Angle
Type: Type:
Decimal v Decimal Degrees v
Precision: Precision:
|0 v 0 v
|:| Clockwise

Insertion scale
Units to scale inserted content:
Millimeters M

Sample Output

220
3<45.0

Lighting

Units for specifying the intensity of lighting:
International ~

Cancel Direction... Help

e Pick the desired Length Type by selecting one of the following:
Architectural (example: 2' -4 8/16"), Decimal (example: 25.5697),
Engineering (example: 3' -5.6688"), Fractional (example: 16 3/16), or
Scientific (example: 8.9643E+03)



Pick the desired Angle Type by selecting one of the following:
Decimal 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:

ﬂ Direction Control X
Base Angle
@ East 0.00
(O North 90.00
QO West 180.00
O South 270.00
O Other Pick/ Type
.:L:: 0

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
questions: 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)?



e [fyou are showing the menu bar, then choose Format/Drawing
Limits, 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>:

e 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

e Create layers

o 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"
¢. 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:



Laver Name Laver Color
A-Door Blue
A-Wall White
A-Window White
Dimension Red
Furniture White
Staircase Magenta
Text Creen
Title Block White
Viewport 9

Hatch 8

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
following 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"

10. This is the architectural plan:



k—g 9 20
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Master
Bedroom
190" x 158"
Bathroom
"o 8'8"x 8-8"
9.8 Walk in Closet
0" w58
"
4-6 % Bathroom
88" 90" x 9.0 Bedroom 41"
- 728 x 120"
Kitchen
158" 98" x11'8
Dining
S.ghy 118"
,L |

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

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):



Exterior Door

14. Create the following door block using the name beneath (the base
point is the lower left point of the jamb):

P —— 1
=
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Sliding Door

15. Create the following window blocks using the name beneath (the base
point is the lower left point of the jamb):

-y i |
L - i =t
B2 . |
I |
Window 1
| ' |
1 B 1
Window 2

16. Insert the doors and windows in their respective layers to obtain the
following result:
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17. Make layer Furniture current

18. Using the Insert command insert the following blocks:

My
— L1
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N
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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:



24. Make layer Text current and freeze layer Hatch

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:

Master Bedroom
190 158" o=
2%
O
2]
REEE

Bedroom
7'-8"x12-0" I

Kitchen

Fam W 9-8"x11-8" |7

Bathroom
m 9-0"x9-0"

L8

==
Q? AR (1
L]

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



28.
29.
30.

31.
32.

33.
34.
3S.

choose the text, press [Enter], and then press [Esc]. Do the same for
the other bathroom and the kitchen

Make Outside Walls the current dimension style
Make layer Dimension current

Insert the dimensions as shown below (use the Continue command
whenever possible):

¢ — O

Master Bedroom
19%0"x15-8"

41"

57@ 12 o

15'-8"

L
/I

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 = ANSI B (17x11 inch)

c¢. Drawing orientation = Landscape
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.



36.
37.
38.
39.
40.

41.
42.
43.
44.

45.

46.
47.

48.

Create a copy of the layout and name it Details
Erase Layout 2

Go to layoutl named Full Plan

Make layer Viewport current

Insert a single viewport to fill the space, and set the viewport scale to
be 3/16" = 1', then lock the viewport

Go to layout named Details
Create a single viewport to occupy half of the space of the paper
Set the scale to be '2" = 1" and lock the viewport

Pan to the entrance, making sure to show the dimension, the two
windows, and the door

You are still in the Details layout. Create another viewport to occupy
half of the remaining area of the paper

Set the scale to /4" = 1', then lock the viewport

Double-click inside the viewport, and pan to the two windows of the
master bedroom

Save and close the file

10.3 ARCHITECTURAL PROJECT (METRIC)

Do the following steps:

From the designated folder, open file Ground Floor Starter.dwg
Switch off the grid

Set the units to the following:

a. Decimal

b. Precision = 0

c. Units to scale inserted contents = Millimeters

Set up drawing limits to be:



a. Lower left corner = 0,0
b. Upper right corner = 15000,15000

. Double-click the mouse wheel in order to see the new limits

Create the following layers:

Laver 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

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
following 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

10. This is the architectural plan:
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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:

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):
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14. Create the following door block using the name beneath (the base
point is the lower left point of the jamb):
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15. Create the following window blocks using the name beneath (the base
point is the lower left point of the jamb):
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16. Insert the doors and windows in their respective layers to receive the
following result:



17.

Make layer Furniture current

18. Use the Insert command to insert the following blocks

19.
20.
21.

22.

23.
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Make layer Hatch current
Using Solid hatching, hatch both the outside and the inside wall

Using ANSI37 and scale = 2000, hatch the kitchen (hint: draw a line to
separate the kitchen from the adjacent room)

Using a user-defined hatch (switch Double checkbox on) and scale =
500, hatch both bathrooms

You should have the following:



24. Make layer Text current and freeze layer Hatch
25. Make Room Titles the current text style

26. Write text using Multiline text to add the room titles similar to the
following, making sure the Justify is Middle Center:
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Master Bedroom
5700x4700
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Bedroom H

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



29.
30.
31.

32.
33.

34.
3S.
36.

choose the text, press [Enter], and press [Esc]. Do the same for the
other bathroom and the kitchen

Make Outside Walls the current dimension style
Make layer Dimension current

Insert the dimensions as shown below (use the Continue command
whenever possible):
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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 (420PPPPPP297 MM)
¢. 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.



37.
38.
39.
40.
41.

42,
43.
44.
45.

46.
47.

48.
49.

50.

Create a copy of the layout and name it Details
Erase Layout 2

Go to the layout named Full Plan

Make layer Viewport current

Insert a single viewport to fill the space and set the viewport scale to
be 1:100, then lock the viewport

Go to the layout named Details
Create a single viewport to occupy half of the space of the paper
Set the scale to be 1:20 and lock the viewport

Pan to the entrance, making sure to show the dimension, the two
windows, and the door.

Make layer Viewport current

You are still in the Details layout. Create another viewport to occupy
half of the remaining area of the paper

Set the scale to 1:40, then lock the viewport

Double-click inside the viewport and pan to the two windows of the
master bedroom

Save and close the file

10.4 MECHANICAL PROJECT -1 (METRIC)

Do the following steps:

1.
2.
3.

From the designated folder, open file Mechanical-1 Starter.dwg
Switch off the grid

Set the units to the following:

a. Decimal

b. Precision 0

¢. Units to scale inserted contents = Millimeters



Set up drawing limits to be:

a. Lower left corner = 0,0

b. Upper right corner = 350,250

Double-click the mouse wheel in order to see the new limits

Create the following layers:

Layer Name Laver Color Layer Linetype
Centerline Green Center = 2
Dimension Red Continuous
Hatch 5 Continuous
Hidden Cyan Hidden x 2

Part White Continuous

Text Magenta Continuous
Title Block White Continuous
Viewport g Continuous

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.

10. Draw the shape without dimensioning for now:



———————

11. Make layer Hatch current
12. Using ANSI31 with scale = 20, hatch the shape as shown below:

?

13. Make Part Dim the current dimension style

7%%

2

14. Make layer Dimension current then insert the dimensions as shown
below:



15.
16.

17.
18.
19.

20.
21.
22.
23.

———————
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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 (420PPPPPP297 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

Make layer Viewport current

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 receive the result
shown below:

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)
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. Fractional



b. Precision 0 — 1/16

¢. Units to scale inserted contents = Inches

Set up drawing limits to be:

a. Lower left corner = 0,0

b. Upper right corner = 18",9"

Double-click the mouse wheel in order to see the new limits

Create the following layers:

Layver Name Layer Color Laver Linetvpe
Centerline Green Center2
Dimension Red Continuous
Hatch 5 Continuous
Hidden Cvyan Hidden2

Part White Continuous

Text Magenta Continuous

Title Block White Continnous
Viewport 9 Continuous

7. Save your file in Chapter 10\Imperial folder and name it: Mechanical—
l.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 to be 0.5 for
any line you like

10. Draw the shape without dimensions for now:
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11. Make layer Hatch current
12. Using ANSI31 with scale = 1, hatch the shape as shown below:
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13. Make Part Dim the current dimension style
14. Make layer Dimension current

15. Insert the dimensions as shown below:



16.
17.

18.
19.
20.

21.
22.
23.
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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 (17PPPPPP11 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

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 receive the result shown below:
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24. Save and close the file

10.6 MECHANICAL PROJECT - 1II (METRIC)

Using the same methodology we used in Mechanical Project — 1
(Metric), draw the following project using Mechanical-1_Starter.dwg:
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10.7 MECHANICAL PROJECT - II (IMPERIAL)

Using the same methodology we used in Mechanical Project — 1
(Imperial), draw the following project using Mechanical-1_Starter.dwg:
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MORE ON 2D OBJECTS

In This Chapter

e 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
discussed 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
commands. 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
Boundary and Region commands.

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:

i/. 50 EB

Line Polyline Circle rc .Redangle

4
Draw ~ \ . ;P Rectangle

Creates a rectangular polyline

[am 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. See the following example:



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
input 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. See 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. See the following example:



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.

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:
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Polygon

Creates an equilateral closed polyline

‘am 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
following 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
inscribed 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 you 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. However, if you know the distance between the midpoint of one of
the edges and the center, then the Circumscribed option is the solution. See
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 do not know the center of the polygon, then you cannot 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:



DRAWING RECTANGLES AND
PRACTICE 11-1 po1vGONS

1. Start AutoCAD 2024
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

11.4 DRAWING USING THE DONUT COMMAND

This command will draw either a circle with width or a filled circle. The
Donut uses the polyline as an object. To issue this command, go to the
Home tab, locate the Draw panel, then select the Donut button:
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Creates a filled circle or a wide ring
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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 will ask you to input the inside and outside diameter, then to
specify 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:
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There are three types of Revision Clouds:

e Rectangular
e Polygonal

e 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 opposite
corners (just like the Rectangular command). You will see the following
prompts:

Specify first corner point or [Arc length/ Object
/Rectangular /Polygonal/ Freehand/Style/Modify]
<Object>:

Specify opposite corner:

You will receive the following:



Polygonal

You can draw a polygonal revision cloud by specifying multiple corners.
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
/Rectangular /Polygonal/ Freehand/Style/Modify]
<Object>:

Guide crosshairs along cloud path...



You will a shape similar to the following:

Stylelf

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, refer to 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]:



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:

PRACTICE 11-2 DRAWING A DONUT AND A REVISION
CLOUD

1. Start AutoCAD 2024
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 as seen in
the following:

7. Using the Modify Option, add and remove segments of the revision
and convert the circle to a revision cloud to look similar to the
following:

8. Save and close

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 cannot. 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:
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Another way is to double-click the polyline. The user will see the
following 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
remembers the last segment drawn and will erase it to create an opened
polyline.

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
option 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
/Tangent/Width/eXit] <N>

NOTE

The user can use the Grips and Properties palette to edit vertices.

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:
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Original polyline ®

4

Using Fir option Using Spline option

As you can see from the above illustration, each command is handling
the process in a different way:

e The Fit option will use the same vertices and connect them using a
curve, so it is considered to be an approximate method

e 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.

11.6.6  Ltype Gen Option

This option will allow polylines converted from straight lines to curve to
retain the original linetype. See the following illustration:
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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
evident when using special linetype such as the following:

MH
HW

MH
HWW

There i1s 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. See the following illustration:

PLINEREVRESEWIDTHS =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 1dentical 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>:
There are three types of joining:
e Extend: which means AutoCAD will extend the two ends to each
other to join the multiple polyline
e Add: which means AutoCAD will add a line between the two ends
e Both: which means AutoCAD will use both methods
AutoCAD also will need to know the Fuzz distance, which is the
maximum acceptable distance between the ends of the two polylines to join.

With anything greater than this value, AutoCAD will decline to join the
polylines. See the following illustration:



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¥Y>

PEDITACCEPT has two values:

e 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

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.




PRACTICE 11-3 POLYLINE EDIT COMMAND
1. Start AutoCAD 2024
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, convert 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 receive the following picture:
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8. Save and close

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:

Z 29 e

Line Polyline Circle  Arc
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NN ELS
‘ 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:<

e 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:

e The Hor and Ver options are for drawing horizontal or vertical
construction lines. To complete the command, specify the through
point. You will see the following prompt:

Specify through point:

e 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:

e 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:

e 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:
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| Ray

| Creates a line that starts at a point and continues to infinity

[am RAY

Press F1 for more help

You will see the following prompts:

Specify start point:
Specify through point:



AutoCAD 1s asking you to specify two points: the first point is the

starting 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

d B -

Start AutoCAD 2024
Open Practice 11-4.dwg file
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
circle and the second point to be with angle = 60 using Polar Tracking

Repeat the same command, using angles 120, 240, and 300

8. Draw a new circle with its center coinciding with the existing circle,

using R=2

You should receive the following image:

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
construction lines

13. Freeze the Construction layer

14. You should receive the following image:

15. Save and close the file

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 1ssue this command go to the
Home tab, locate the Utilities panel, then select the Point Style button:
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-

[@ 1D Point
.+ Point Style... ‘
Utilities 1
| Point Style...
Specifies the display style and size of point objects

[ PTYPE

Press F1 for more help

You will see the following dialog box:
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Point Size: |5-0'000

(@ 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.

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:
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Multiple Points

Creates multiple point objects

'z 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
specified by you. To issue this command, go to the Home tab, locate the
Draw panel, then select the Divide button:
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Divide
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Creates evenly spaced point objects or blocks along the length or
perimeter of an object

‘am DIVIDE

Press F1 for more help

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 desired
number of segments.

11.9.2  Using the Measure Command

This command will cut an object into segments with user-specified
distance, using points. To issue this command go to the Home tab, locate
the Draw panel, then select the Measure button:

[ 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
following 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:

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, refer to the following image:
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Align = Yes Align = No

PRACTICE 11-5 USING POINT STYLE, POINT, DIVIDE,

AND MEASURE

1. Start AutoCAD 2024

2. Open Practice 11-5.dwg file

3 Change the Point Style to ﬁ

4. Zoom to the upper horizontal lines. The length of the inner horizontal
line 1s 5700. Using the Measure command, add points at 1425 starting
from the left end

5. Erase the rightmost point

6. Make sure that Node is on

7. Using the Insert command, insert block = Window 1, using the three
points

8. Erase the three points

9. Make layer Furniture current

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
circle, using eight chairs

12. Erase the outside circle. You should receive the following:
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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:

/ | i
DO
Llne Polyllne Clrcle Arc Sz
- -
NN S g
Oz = 2 A
Spline Fit

| Draws a spline with fit points

‘= SPLINE

Press F1 for more help
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Spline CV

Draws a spline with control vertices

‘mm SPLINE

Press F1 for more help

11.10.1 Using the Fit Points Method

This method will draw a spline with fit points coinciding with it. The
following prompts will appear:

Specify first point or [Method/Knots/Object]:
Enter next point or [start Tangency/toLerance]:
Enter next point or [end Tangency/tolLerance/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. See the following illustration:

The user has the ability to specify tolerance for points other than the start
and end points. See the following illustration:
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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. See the
following illustration:

TN

Polyline Converted to Spline using Edit Cc)gnverted 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 appear:

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 specify
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
degree 3 (cubic), and so on up to degree 10. You will receive the following:

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:
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v v Show Fit Points
Show Control Vertices

If you stay at one of the fit points, you will see the following menu:

e Stretch Fit Point
Add Fit Point
Remove Fit Point :.:

<

This menu will Stretch the current fit point, add a new fit point, or
remove 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:
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Show Fit Points
v Show Control Vertices |

If you stay at one of the CV, you will the following menu:
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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

A

Start AutoCAD 2024

Open Practice 11-6.dwg file

Make sure Layer Contour is current
In OSNAP, make sure that Node is on

Using the points at the left, draw an open spline using the Fit Points
option

Using the points at the middle, draw a closed spline using the Control
Vertices option

Thaw layer Hidden Points

8. Using grips and the Add Fit Points option, add the two new points at

10.

the middle
Stretch the first Fit Point (the one at the left) to the new point to its left

Now the spline does not pass through the old first point; using grips,
add it up



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:
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Draw ~
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L Axis, End
C\- Elliptical Arc

There are three options to pick from:

e Center
e Axis, End
e Elliptical Arc

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 specify three points, which are:

e Center point of the ellipse
e Endpoint of one of the two axes

e Endpoint of the other axis

The following image will illustrate the concept:

Center

¥ 1staxis endpoint

2nd axis endpoint
You will see the following prompts:

Specify axis endpoint of ellipse or
C Specify center of ellipse:
Specify endpoint of axis:

Specify distance to other axis or

[Arc/Center]:

[Rotation]:

11.11.2 Drawing an Ellipse Using Axis Points

The user should specify three points, which are:

e Point on one end of one of the axis
e Point on the other end of the same axis

e Point on the other axis

The following image will illustrate the concept:

The desired axis

1st Point 2nd 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 1s rotation? After you define two points, you will draw a circle.
Imagine this circle is in a plane and the plane is rotating; you will get an
ellipse. See the following illustration:

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.
Another way is after you specify the first angle, you can input the included
angle instead of the ending angle.

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
Start AutoCAD 2024

1

2. Open Practice 11-7.dwg file
3. Make layer Table current
4

. Make sure Node is on



5. Using Axis, End method draw an elliptical table using the points
displayed

6. Freeze Points layer
7. Make layer Window current

8. 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

9. You should receive the following:

a
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10. Save and close the file

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:
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Boundary

Creates a region or a polyline from an enclosed area

‘= BOUNDARY
Press F1 for more help

You will see the following dialog box:

ﬁ Boundary Creation X

2, Pick Points

Island detection
Boundary retention

Retain boundaries

Object type: Polyline v
Boundary set
Current viewport v| || 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 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:

e Island detection: this option will control whether AutoCAD should
identify an object within the area
e Polyline or Region: the user can pick the desired object type

e Boundary set: whether all objects will be involved in the creation
(Current viewport option) or only selected objects (click the New



button)

PRACTICE 11-8 USING BOUNDARY COMMAND

i

1. Start AutoCAD 2024

2. Open Practice 11-8.dwg file
3.
4

. Using the Boundary command, and without changing anything, click

Zoom to Shape 01

inside the area. To view the resultant shape, freeze layer ShapO1
Zoom to Shape 02

Using Boundary command, click off the Island detection checkbox,

then click inside the area. To view the resultant shape, freeze layer
Shap02

Zoom to Shape 03

8. Using Boundary command, click the New button and select all of

9.

Shape 03 except the four circles at the edges, then click inside the area.
To view the resultant shape, freeze layer Shap03

=TI =Sl

Shape 01 Shape 02 Shape 03

Save and close the file

11.13 USING THE REGION COMMAND

Assume you have some wires and you are asked 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 you have a piece of paper and a pair of scissors and
you are asked 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:
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Region

Converts an object that encloses an area into a region object

‘= 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.

11.13.1 Performing Boolean Operations on Regions

Since regions are real 2D objects, AutoCAD can perform on them
Boolean 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:
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Presspull| Union Subtract Intersect|

Edit -

In the Union and Intersect commands, you can select objects in any

order, yet in the Subtract command, first select the region(s) you want to
subtract from, press [Enter], and then select the region(s) to be
subtracted.

PRACTICE 11-9 USING REGION COMMAND

Start AutoCAD 2024

1
2. Open Practice 11-10.dwg file

3.

4. Click any object to show the Quick Properties and make sure that it

Using the Region command, convert all objects to regions

has become a region

Using a Boolean operation, create the following shape:

Using the Properties palette, what is the total area?
(19.2552)

Save and close the file

NOTES







CHAPTER REVIEW

. In reality donuts, polygons, revision clouds, and rectangles are all:

a. Splines
b. Regions
c. Polylines

d. None of the above

. In Polyline Edit you have to select the option first to join

polylines to polylines

. Construction line and Ray will produce objects as helping tools to

draw accurate drawings
a. True
b. False

. You can use Boolean operations with polyline objects

a. True
b. False

. 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

¢. Measure command will cut any object into chunks with user-
specified distance, using points

d. Divide command will cut any object to equally spaced intervals
using points

. There are two methods to draw a spline in AutoCAD, Fit Points, or

Control Vertices:
a. True

b. False



7. Boundary command can create either

or




CHAPTER REVIEW ANSWERS

l.c
3.a
5.b
7. Polyline, Region
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ADVANCED PRACACTICES — PART I

In This Chapter

¢ 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

Purge unused objects

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
OFFSETGAPTYPE=0 Specify offset distance or
[Through/Erase/Layer] <Through>:

The first line is a message listing the current values for the different
settings of AutoCAD. The message says: Erase source = No, Layer =
Source, OFFSETGAPTYPE = 0, so what are these settings and how can we
change them?



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 i1s 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).

12.2 TRIM AND EXTEND - EDGE OPTION

You cannot extend an object unless there is a real intersecting point
between the boundary edge and objects to be extended. In addition, you




cannot trim an object unless there is a real intersecting point between the
cutting edge and objects to be trimmed. See the following illustration:

You can'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 (The default mode is Quick. You
need to go to Standard mode first, then you can use Edge option):

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.

PRACTICE 12-1 USING ADVANCED OPTIONS IN
OFFSET, TRIM, AND EXTEND

1. Start AutoCAD 2024
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
horizontal 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 receive the following shape:

2

8. Save and close

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 -

BylLayer v

Bylayer

Properties| ==
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 1s asking you to select the object that holds the correct
properties; once done, you will see the following prompts:

Select destination object(s) or [Settings]:

With this prompt you will see the cursor change to:
a
O

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:

ﬁ Property Settings X
Basic Pro perties
OOOOO —
ey ey Cancel
[“Linetyp Bylayer Help
Linetyp 1.0000
Lir gh ByLay:
[] Transparency Bylayer
Thickness 00000
lotStyle

Special Proj perties

Dimension Text Hatch

Polyline Viewport 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
question 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:

e To copy objects from one file to another

e 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:

“ £ Tile Horizontall
p [i] Q = Tile Horizontally

i [0 Tile Vertically
Switch File |Layout

Windows | Tabs | Tabs | T Cascade

Interface

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
command in the Modify panel, as this command will copy objects from one
file to another). Try the following steps:

e Without issuing any command, select the desired object(s)

e Right-click and select the Clipboard option, then select one of the two
copying commands available

e (o 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:

IUpLUL o oYY YL YYD

Clipboard > Bk cut Ctrl+X
Isolate E& > % Cut with Base Point Crl+Shift+X
. FErase l[rj Copy ] ) C‘trI+C
& Move |_... Copy with Base Point Ctrl+Shift+C
C[)f, Copy Selection Iy Paste Ctrl+V
’E_Ll Scale Paste as Block Ctrl+Shift+V

'_, Paste as Hyperlink

O Rotate
Paste to Original Coordinates

Draw Order i
Group 5 M- Paste Special...

B <olort Similar

12.4.1 Copying Objects

AutoCAD allows you to copy objects from one file to another using two
techniques, which are:

e Copy option which will copy objects without specifying a base point



e 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  Cutting Objects

AutoCAD allows you to cut objects from one file to another using two
techniques, which are:

e Cut option which will cut objects without specifying a base point

e Cut with Base Point option which will cut objects with specifying a

base point, which will bring up the following prompt:

Specify base point:

12.4.3  Pasting Objects

There are three methods to paste objects across files, which are:

e Paste option, which will paste the contents of the clipboard

o 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

e Paste to Original Coordinates option, which will paste the objects to
the same coordinates used in the original file

12.4.4  Using the Drag-and-Drop Method

If you do not 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.

12.4.5 Match Properties Across Files

We will use the same command to match properties across files selecting
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

Start AutoCAD 2024
Open Practice 12-2.dwg, and Ground Floor.dwg

Tile them vertically

Check layers in Practice 12-2.dwg, take a note of the existing layers

A

Check the dimension styles in Practice 12-2.dwg, take a note of the
existing styles

6. From Ground Floor.dwg using Copy/Paste, copy the bathroom 9°x9’
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. Using Cut with Base Point, cut the couch in the Ground Floor.dwg and
paste it in the entrance of Practice 12-2.dwg using the Quadrant of the
outer arc. Rotate the couch to fit in the entrance

9. Close Ground Floor.dwg and maximize Practice 12-2.dwg

10. In Practice 12-2.dwg, match the properties of the copied text with all
the other texts

11. Start the Match Properties command and select the hatch of the kitchen
as the source object, then select the hatch of the two toilets

12. Check the layers again and see how many layers were added

13. Check the dimension styles again and see how many new styles were
added

14. If you have time, put all objects in the right layer
15. 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.
AutoCAD 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.

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):



T

Paste fD

rIj Paste

e

rll) Paste as Block

%~ Paste as Hyperlink
W ¥P

e
XH Paste to Original Coordinates

s

' « Paste Special
»

We will use either Paste or Paste Special options. See 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

Source: E:\AutoCAD 2019
As:
@® Paste Microsoft Word Document A
Picture (Metafile)
Picture (Enhanced Metafile)
O Paste Link AutoCAD Entities Display As lcon
Image Entity
Unicode Text ¥

Result
Inserts the contents of the clipboard into your

document as AutoCAD entities.

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:



& OLE Text Size X

OLE Font: OLE Point Size: Text Height:
[ Arial ] [3 v] = [o0417

i Select a font and point size in the OLE object and enter the
text 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 produce the following:

OLE > Open

®2  Add Selected N Reset
B Select Similar U
S5 Deselect All Convert...

Cuhnhiart Calartinn Filtar

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

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:

of

This means the table inside AutoCAD 1s locked and linked

The easy thing i1s 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 in
the following:



If you right-click this icon, you will see a menu as in the following:

- Data Links...

lo - Update All Data Links...
I~

J

by

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:

e Go to the Insert tab, locate the Linking & Extraction panel, then
select the Data Link button:

B ._—‘3‘ Download from Source

& Upload to Source
Link | G2 Extract Data

| Data Link
Displays the Data Link Manager

‘=m DATALINK

Press F1 for more help

e The following dialog box will appear:



ﬁ Data Link Manager X

Links:
ER:s)
; Excel Data Link 1
: @i Create a new Excel Data Link

Details

No details available.

[]Preview

No preview available.

cea ] [

e Under Links you will see there is a link called Excel Data Linkl1,
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:

Links:
= &%‘ Excel Links

#l Create i Edit...
Rename
Open Exce%ilem

Delete

e 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

e Double-clicking the link or selecting the Edit option from the right-
click menu will lead to the following dialog box:



ﬁ Modify Excel Link: Excel Data Link 1 X

File
Choose an Excel file:

ID:\AUtoCAD 2023 Courseware\AC228eg

Path type:
Full path v
Link options

Select Excel sheet to link to:
Sheetl >

O Link entire sheet

Link to a named range:

(@) Link to range:

‘ B2:E6 Preview

Preview

(:MW:;%: %ﬁi, :‘
BT B

s | [ p | O

e C(licking the arrow at the lower right part of the dialog box will expand
it to show more options:

Cell contents
Keep data formats and formulas
_)Keep data formats, solve formulas in Excel

®) Convert data formats to text, solve formulas in Excel

[] Allow writing to source file

Cell formatting

[] Use Excel formatting
() Keep table updated to Excel formatting
(®) Start with Excel formatting, do not update

e 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

e Click OK several times to close all dialog boxes

e We are ready to make the edits in the table pasted in AutoCAD

Using crossing, select the desired cells in the table



e Right-click, the menu will appear, select the Locking option, then the
Unlocked option:

Locking > Unlocked

Data Format... D\‘ 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
symbol is still there. Change the desired value in the unlocked cells

e 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:

ink [ Extract Dat

Linking & Extra Upload to Source

A - B
g (01 &5 Download from Source F}
EE {4 Upload to Source ‘
Data

L

Updates linked data from a table in the current drawing to an
external data file

: DATALINKUPDATE W
Press F1 for more help

e [t will ask you to select objects; click the desired table from one of its
outside borders

e The following prompt will appear:

1 object(s) found.
1 data link(s) written out successfully.

e You will see the following bubble appears at the lower right corner of
the AutoCAD window:

Update tables using the data link: Excel Data Link 1

Jd) DataLink Has Changed x|
A data link has changed. Any tables using this data link may need to be updated.

\.

PRACTICE 12-3 SHARING EXCEL AND WORD
CONTENT IN AUTOCAD

1. Start AutoCAD 2024



2. Open Practice 12-3.dwg file

3. Using Microsoft 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

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 website, an
AutoCAD drawing, to an Excel sheet, to a Power Point presentation, etc. To
issue this command go to go to the Insert tab, locate the Data panel, then
select Hyperlink button:

i [EA
- |
—
Field

A2 Update Fields [

B9 OLE Object

&%, Hyperlink
Data

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:

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 web site 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

Start AutoCAD 2024
Open Practice 12-4.dwg file

Hyperlink the 3D shape to a file called Part Detail Dimension.dwg
Test the hyper link by holding the [Ctrl] key and clicking the 3D shape

A

Save and close the files

12.7 PURGING UNUSED ITEMS

We normally create a lot of content inside the AutoCAD drawing, like
layers, 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, in addition it will eliminate
zero length geometry and empty text objects. To reach this command go to
the Manage tab, locate Cleanup panel, then select the Purge command:

l (1Y) Purge
A% ) o
L, Purge
Non-Purgeable Items [2) Au 9
Removes unused named items, such as block definitions and
Cleanup layers, from the drawing

= PURGE
Press F1 for more help

You will see the following dialog box:

@ purge X

Purgeable ltems Find Non-Purgeable tems

Named Items Not Used

=& Allitems
-0 Blocks

WP®2) Toilet - front
L Toilet- side
[, Detail view style
(- [] -4 Dimension styles
:\ Groups
5-0%£ Layers
£ Staircase
7 Test1
::E Test2
[J£7 TobeHidden
== Linetypes
O ':.E.} Materials
3 Miine styles
€3] "./j Multileader Styles
O ':G}, Plotstyles
L Section view style

170 Shapes

{1 Preview >

~
4 Sink - Pedestal elevation g

Options v

Confirm each item to be purged

D Purge nested items
Purge Unnamed Objects

[Jzero-length geometry
[CJEmpty text objects
[ Orphaned data

v

Purge Checked ltems Purge All Close Help

At the top left of the dialog box, if Purgeable Items button is selected
AutoCAD will list all the unused items. In the above dialog box, you can
see there are unused Blocks, Dimension styles, Layers, Multileader style,
and Text styles. If you click the plus sign beside each item, it will list the
names of these item, similar to the following:



«

Named Items Not Used

@-{_Jic3) Blocks A
-[_|35] Detail view style
=)-[],#, Dimension styles
P Annotative
] Inside
[ _]&3 Groups
=[] Layers
[]=& Staircase
[ Test 1
i ] Test 2
i.-[ ]%% TobeHidden
[ )55 Linetypes
]G Materials
D,@’( Miine styles
- D@ Multileader Styles
~[_1Ig Plot styles
[ J&A Section view style
[]%o Shapes
[ Table styles
@[ |As Text styles
[I@ Visual styles

You can select to purge all or some items in the same category

Under Options, you can do all or any of the following:

e 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 X
| Do youwantto purge dimension style
* Annotative?
—> Purge this item
—> Purge all checked items

—> Skip this item

Cancel

e 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



e 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

If you click Find Non-Purgeable Item, you will see the following:

@ rurge X
Purgeable ltems Find Non-Purgeable ltems
Named Items in Use 1 Preview %
=-I§ Allitems ~
£+ Blocks
4 _Oblique
4 _Open90
L) Bath Tub-26x60in.
I P ——
> Bed - Queen Possible Reasons @ -

L4 Dining Set- 36x 72in
Id) Exercise Bike
Id) Exterior Door

This block definition cannotbe purged because:
~Itis inserted in the drawing (see Block Insertions below).

Idy Huteh - 19x 72iin.

&N Interior Door|

4 1S0 A3 Landscape Title Bloc
4 Piano - Baby Grand

Details

= Named Item: Interior Door

4 Range-Oven - 30 intop = (2552K8
3 Refi y ) Usage Count 4
s R-e igerator-2 door - 36 in top = Block Insertions (4)
2 Sinle- Ovaltop 4 on layer A-Door I [Model On
L) Sink-double - 36in top :
) sliding Door
L4 Sofa - Roundback 7t &
< >
Purge Checked ltems Purge All Close Help

If you select one of the blocks (as the above example suggests) you will
see a preview of the block, a possible reason why this block can’t be
purged, and finally the size of the block, along with Usage Count, and in
which layer this block was inserted.

You can reach the same command, if you go to Manage tab, locate
Cleanup panel, and select Find Non-Purgeable Items button:

1 [ Purge
_Q | Overkill
Find

Non-Purgegble Items Audit

Find Non-Purgeable Items

Previews objects that you can't purge and finds those objects in
the current drawing

Press F1 for more help

Finally, select either Purge Checked Items, Purge All, or Close button
to end the command

Another command which will help you to cleanup your drawings from
any redundancy is Overkill command, which will cleanup overlapping



geometry by removing duplicated and unneeded objects. Go to Manage
tab, locate Cleanup panel, click Overkill command:

lo | Purge

1 Overkill
Find

Non-Purgeable ltems A

a Delete Duplicate Objects
eanup
Cleans up overlapping geometry by removing duplicated and/or
unneeded objects

[am OVERKILL

Press F1 for more help

It will ask you to select the objects you think there are redundancy in
them. Once you press [Enter], you will see the following dialog box:

@ Delete Duplicate Objects X

Object Comparison Settings

Tolerance 0.000001

Ignore object property:

[[Jcolor [CJzhickness
[Oiayer [JTransparency
[tinetype [CIPlot style
D Linetype scale I:l Material
[ Lineweight

Options

Optimize segments within polylines

\:‘ Ignore polyline segment widths

D Do not break polylines
Combine co-linear objects that partially overlap
Combine co-linear objects when aligned end to end
Maintain associative objects

Using Object Comparison Settings, set the Tolerance between the
original objects, and the objects overlapping them, and whether to ignore
any property of these objects. In Options, select the different options of how
to optimize your drawing..

PRACTICE 12-5§ PURGING ITEMS

1. Start AutoCAD 2024
2. Open Practice 12-5.dwg file

3. Start Purge command



. How many blocks to be purged? (3)

4

5. See the preview of the blocks to be purged.

6. Select only Toilet — front, and Toilet — side only

7. Select all dimension styles

8. Keep only the Staircase layer, and select other three
9. Keep the existing Multileader styles

10. For Text styles select Mine 2

11. Clear the checkbox Confirm each item to be purged, and turn on
Nested items checkbox. Make sure that Zero-length geometry, and
Empty text both are turned on. Click Purge Checked Items button

12. Click Find Non-Purgeable Items button, click Blocks, then select
Interior Door block, see the preview of the block, why it will not be
purged, and what is the Usage Count, and in which layer

13. Click Close to end the command

14. If you zoom to the south of the Master Bedroom, the lines representing
the wall to the west of the door are overlapping each other. Use
Overkill command, to eliminate the overlapping items

15. 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
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:



| I Unsaved View -
N [Ta New View
@EJ 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:

ﬁ New View / Shot Properties X

View name: ‘ Kitchen ‘

View category: ‘ <None> v‘

View type: still -

Boundary

© Current display
O Define window

49 Cancel Help

&

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:



& New View / Shot Properties X

View name: [ Kitchen
View category: [ <None> v
View type: Still ~
Boundary
@ Current display %
(O Define window
®

View Properties Shot Properties
Settings
[] save layer snapshot with view
ucs:
“5_ World N
Live section:
<None> N
Visual style:

Current ™

Background
Default S

[CJsave sun properties with view
Current override: None

oK Cancel Help

There are multiple ways to retrieve the saved views, which are:

e 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 > Kitchen
B 1o, s ‘ W..C

Bottom
Left

Right
Front
Back

SW Isometric
SE Isometric
NE Isometric

NW Isometric
View Manager...

v Parallel

Perspective

e Using the View tab, locate the Named Views panel and click the name
of the desired view, as shown in the following:



] [Eunavea view ]
B8 Kitchen ‘ '
Bw.ic |
() Top .

() Bottom

) Left

(EfRight

ij Front

(W Back

&3 SW Isometric
& SE Isometric

& NE Isometric
&3 NW Isometric

View Manager...

12.8.2  Using Views in Viewports

The user can show the saved views in viewports using the Viewport
dialog box. Do the following steps:

e Be sure you are in layout not at the Model tab

e (lick the Layout tab at the rightmost, then locate Layout Viewports
panel, click New Viewports:

[ T Rectanguler
W .
* T clip
Insert View ©
N L& Lock -

Layout Viewports

Viewports, New Viewports...

Displays the Viewports dialog box for creating new or restoring
saved viewport configurations

= +VPORTS

Press F1 for more help

e 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.



ﬁ Viewports X
New Viewports Named Viewports
Currentname: Two: Vertical

Standard viewports Preview

*Active Model Configuration®
Single

Two: Vertical

Two: Horizontal

Three: Right

Three: Left

Three: Above

Three: Below View: Kitchen View: WIC
Three: Vertical Visual style: 2D Wireframe 2D Wireframe
Three: Horizontal

Four: Equal /

Viewport Spacing: Setup: Change W Visual Style:
0.00 =

= 2D ™ wiC v | |2DWireframe !

12.8.3 Creating a Named Viewport Arrangement —
Method (I)

If you do not like the viewport arrangement AutoCAD provides and you
want to create your own arrangement, take the following steps:
e Make sure you are at Model Space

¢ (o to the View tab and locate the Model Viewports panel, then select
the Viewport Configuration button to see the following:

‘_EI" & Named
]

- :Wj Join
Viewport |
Configuration | (< Restore

—
D Single
L—=1
7

D] Two: Vertical
-

—

E Two: Horizontal
=

=

H:I Three: Right
]

e

[B Three: Left
==

—

E Three: Above
]

7

E Three: Below
—

(Smal

[D Three: Vertical
===

—

@ Three: Horizontal
—

=

EB Four: Equal
]

—

‘:E Four: Right
—




e Or you can reach the same command using In-canvas viewport control

[ 1Topl[2D Wireframe]
Restore Viewport |

Viewport Configuration List % » Custom Viewport Configuration
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

e Pick one of the existing arrangements to start with

e To break a viewport to even smaller viewports, select one of the Model
viewports, Start Viewport command again, and pick an arrangement

e Make sure that at the lower left corner of the dialog box, under Apply
to, you select Current Viewport, then click OK

e This should cut your small viewport to even smaller areas
e Do that to different viewports

e (o to the View tab, locate the Model Viewports panel, and select the
Join button. This will enable you to join adjacent viewports (the
condition here to form a rectangular shape)



D‘ 5 Named

= & Join

Viewport T
Configuration~ L& R

Join Viewports
Model Viewports e )
Combines two adjacent model viewports into one larger viewport

'am -VPORTS

Press F1 for more help

e Once you are done joining viewports, you will obtain a new
arrangement, 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: }

Chmmdand cimsmada Preview

e To retrieve it in a layout, go to the desired layout

e (o to the View tab, locate the Model Viewports panel, and click the
Named button:

T:T & Named
= & Joi
Viewport Named

Configuration ~ T Re:

Model Viewports

Displays a list of saved viewport configurations in the drawing

‘= +VPORTS

Press F1 for more help

e 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 (II)

Another way to do the above is:

e Make sure you are at Model Space

e (o to the View tab and locate the Model Viewports panel, then select
the Viewport Configuration button to see the following:



& Named
:mj Join

—
[ Restore

Viewport J
Configuration

e Or you can reach the same command using In-canvas viewport control

[ 1[Top][2D Wireframe]

Restore Viewport |

-Viewport Configuration List % v

ViewCube

SteeringWheels

Custom Viewport Configuration

Single

Two: Vertical

Two: Heorizontal
Three: Right
Three: Left
Three: Above

Navigation Bar

Three: Below
Three: Vertical
Three: Horizontal
Four: Equal
Four: Right
Four: Left

Configure...

e Once you do this, click inside one of the viewports and you will see a
thick blue line as a boundary

* (o to one of the sides; the shape of the mouse will change to double
arrows to resize the viewport horizontally or vertically

e 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



e 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

e To join viewports together, go to the View tab, locate the Model
Viewports panel, and select the Join button. This will enable you to
join adjacent viewports (the condition here to form a rectangular
shape)

= -VPORTS
Press F1 for more help

e Once you are done joining viewports, you will end up with a new
arrangement, 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:

New Viewports | Named Viewports

New name ‘

................... Preview

e To retrieve it in layout, go to the desired layout

e (o to the View tab, locate the Viewports panel, and click the Named
button:

= +VPORTS

Press F1 for more help

e 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

e (lick the Layout tab at the rightmost, locate Layout Viewports panel

¢ Click Insert View button, and select the desired saved view, as shown
in the following:

- - e —————— e mm——— e

[.S?I [, Rectangular ~
Lom e
s . Clip
Insert View . Base
- L4 Lock ~ i
el =
g0 j : 4
Kitchen W.I.C

New View

e Drag it to the sheet
e Right-click and select the desired scale

e [nsert it in the desired location

PRACTICE 12-6 USING VIEWS AND VIEWPORTS

1. Start AutoCAD 2024
2. Open Practice 12-6.dwg file

3. 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

4. Thaw layer Dimension



10.

11.

12.

If you retrieve one of the four views, what happens to the layer
Dimension? Why?

Insert Four: Equal viewports in the Detail 1 layout showing a view in
each viewport

Using Method (I) or Method (IT) 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

Go to Detail 3 layout, and insert the four views as viewports using
1:40 as scale

Save and close the files

NOTES




CHAPTER REVIEW

. 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
editing 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

. Use in the Offset command to create filleted or

chamfered edges while offsetting

. 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

¢. You can insert a new viewport arrangement in Paper space

d. You can show in each viewport a saved view

. You can match properties across files:

a. True
b. False

. While copying objects between files, you can use only drag-and-drop
using the left button:

a. True

b. False

option will trim objects based on extended cutting

edges

. Using the Right-click menu and the Clipboard option, you can use the
Paste Special option:

a. True



b. False



CHAPTER REVIEW ANSWERS

l.c
3.b
5.b
7.b
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ADVANCED PRACACTICES — PART I1

In This Chapter

e How to deal with Fields

¢ Quick Select, Select Similar, and Add Selected
e Partial Open and Partial Load

e 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
drawings 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:

an

i@
it
i

Mea'sure § Quick Select
Creates a selection set based on filtering criteria

Utilities
[ QSELECT

Press F1 for more help

e Without issuing any command, right-click, then select the Quick Select
option from the menu:



Auuurnewdiluer

Subobject Selection Filter

Find...

K ©E g

Options..

Quick Select...
QuickCalc

You will see the following dialog box:

@ Quick Select

Apply to:
Object type:

Properties:

Operator:

Value:

How to apply:

Entire drawing i

Multiple v
Layer

Linetype

Linetype scale

Plot style

Lineweight

Transparency

Hyperlink

=Equals v

. BylLayer 87

@ Include in new selection set

(O Exclude from new selection set

[CJAppend to current selection set

Cancel Help

-
R

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 image:




FPRIY W, | e sy

Object type: |M.|Inle vI
Properties: Lne.

Arc

Circle

Rotated Dimension

Radial Dimension
"OnEweTgrT

Transparency
Hyperdink

Object type: |Line v
P . |Multiple
roperties:

Circle

Polyline

Select the desired object; accordingly, select the Properties of the
selected 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

Hyperdink

Thickness

Material

Center X

Center Y

Center Z

Radius

Diameter

Circumference

Area 4

The next step is to select the desired Operator. You will see the
following:

Operator:

Value: |<> Not Equal
! > Greaterthan
' 3pply: < Less than

clude in new Select All

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
Properties palette, similar to the following:

Razrina

PRACTICE 13-1 USING QUICK SELECT
1. Start AutoCAD 2024
2. Open Practice 13-1.dwg file

3. Since the drawing says that we have 12 >>>>>> 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
Dimensions (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
similar 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
e Right-click, then choose the Select Similar option:

@ AOQ>Electea

G Select Similar
%5 Deselect All b

Qihnhiart Selartinn Filter b3
e Based on the current settings, AutoCAD will select the similar objects
The second method involves the following steps:

e Type at the command window SELECTSIMILAR, and the following
prompt will appear:

Select objects or [SEttings]:

e Right-click and select the Settings option, and you will see the
following dialog box:



@ select Similar Settings X

Similar Based On

[Jcolor

It Cancel
[JLinetype Help
[JLinetype scale

[JLineweight

[JPlot style

[[] object style

Name

As shown above, AutoCAD will select based on layer and name
(anything 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
you accomplish your mission easily. Select the desired object, then right-
click and choose the Add Selected option:

wuroup ’
s

®3  Add Selected

@5 Select Similar

35  Deselect All

Sithnhiect Selectinn 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:

Isolate h > #7 lIsolate Objects

Erase ©¢ Hide Objects
‘
5 m

4 Move EL
O3 ranw Cala

Qalartinn

End Object Isolation

As you can see there are three commands: Isolate Objects, Hide Objects,
and End Object Isolation. Here is a discussion of each one of these
commands:

e Isolate Objects will show the selected objects and will hide all other
objects

e Hide Objects will hide the selected objects and show all other objects

e End Object Isolation will cancel the first command, meaning it will
show all objects

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.

!
~— Isolate Additional Objects

g Hide Objects

l" o, End Object Isolation

PRACTICE 13-2 USING SELECT SIMILAR AND ADD
SELECTED




1. Start AutoCAD 2024
2. Open Practice 13-2.dwg file

Type SELECTSIMILAR command, select Settings option, and clear
all checkboxes, then select one of the red circles and press [Enter]

el

You will notice that AutoCAD selected all circles in the drawing
Right-click and select Isolate/Isolate Objects

Make the layer Centerlines current

A

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

8. End Object Isolation
9. Make layer O current

10. 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

11. 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)

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 Precision, 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
layers. 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:

£% |@ % P o -
=B zz o,
= <% £ 4 < |Z2 Make Current
Layer ol
.2 g o 7|z
Properties| =% =, =5 <4 |=% Match Layer

Unsaved Layer State -

n
y
W
Q

- |v, o
AP
BB

B, |

13.4.1  Using Isolate and Unisolate Commands

Use the following two buttons:

G

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.

13.4.2  Using Freeze and Off Commands

Use the following two buttons:

7 |2 %d MO -
P
[g < “ &MakeCurrent
Layer -

Properties =7 5/, £ Match Layer

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 -
=
Thoms e £ “4 “p =% Make Current
Propetties &0 &, £ “% &4 Match Layer
Laﬁq v \

N\

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.

13.4.5 Using the Change to Current Layer Command
Use this button:

@f

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’y‘g’

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:

1N

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 their previous status. If you this layer is turned off, this
command will keep its effects:

ﬁ LayerWalk - Layers: 12 X
‘Q l VI Filter

0

A-Door

A-Window

Defpoints
Dimension
Furniture
Hatch

Title Block
Toilet Fumiture
Viewport

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:

Y

This command will merge a layer or more into a target layer. First
AutoCAD 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.

13.4.10 Using the Delete Command
Use this button:

This 1s 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 selecting 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 do not
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 VP Linew..| Transp cy VP Transp y PlotSt.. VPPlo.. N. Desc
<o — Defa.| 0 0 Normal Normal &
47 A-Door —— Defa.| 0 0 Normal Normal B
& A-Wall — Defa.| 0 0 Normal Normal B
47 A-Window —— Defa..| 0 0 Normal Normal B
£ Defpoints — Defa.| 0 0 Normal Normal &,
47 Dimension — Defa.| 0 0 Normal Normal &
£ Fumniture — Defa.| 0 0 Normal Normal B
47 Hatch — Defa..] 0 0 Normal Normal B
£ Text —— Defa..| 0 0 Normal Normal B
& Title Block — Defa.{ 0 0 Normal Normal B
47 Toilet Furniture —— Defa.| 0 0 Normal Normal &
£ Viewport — Defa.| 0 0 Normal Normal B

You can control the visibility of new objects; to do that go to the Home
tab and locate the Properties panel:

1-|‘ g W ByLlayer -
= Byl -
Match = Lo
Properties == Bylayer 4
= Bylayer v
Z - ]Transparency 0
’5 /% Bylayer Transparency

N

% ByBlock Transparency
I Transparency Value

Select either to set the Transparency to 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:

Piot style vyLayer
Lineweight — Bylayer

Transparency ByLayer

Hyperlink

| 3D Visualization
Material

[ 'i'ext
Contents Bathroom\P2600x2600

Chela Rnnm Titlec



PRACTICE 13-3 USING ADVANCED LAYER COMMANDS

1. Start AutoCAD 2024
2. Open Practice 13-3.dwg file

3. Using the Freeze command select one of the dimension blocks; what
happened to the Dimension layer?

4. Start the Isolate command and select a line of the walls; what
happened to other objects in other layers?

5. Unisolate

6. Start the Layer Walk command, and you will notice that all layers are
selected

7. 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

8. Start the Layer Properties Manager palette. What is the state of the
layers you didn’t select in the previous step?

9. Start the Layer Walk again, and while holding the [Ctrl] key, select
Furniture and Toilet Furniture layers. Close Layer Walk command

10. Merge layer Toilet Furniture to layer Furniture
11. What happened to layer Toilet Furniture after the merging process?
12. 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:




e Using Field command. To issue this command, go to the Insert tab,
locate the Data panel, then select the Field button:

EIA £ Update Fields
| £ OLE Object

@, Hyperlink

Fiel

Field
Inserts a string of text that can be updated automatically as the
field value changes

[z FIELD

Press F1 for more help

e 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 Ctri+Y
Cut Ctrl+ X
Copy Ctrl+C
Paste Ctrl+V
Editor Settings >
Insert Field... Ctrl+F
Find and Replace... Ctri+R
Select All Ctri+A
Change Case >
Help F1
Cancel

e 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:

. @ EE 8 «

Columns  Symbol | Field | | Spell Edit Fir
i v Check| Dictionaries | Re

| Insert - To
Field =

| Press F1 for more help

e Also, you can insert fields in Table and Attribute commands



Regardless of the method used to reach the Field command, the
following dialog box will appear

@ Field X
Field category: Date format: Hints
Al 5 %ox M - month

! d - day
Field names: \/ sAyear
CurrentSheetSetCustom ~ February 1, 2022 "~ h - hour
CurrentSheetSetDescription 2/1/22 m - minute
CurrentSheetSetProjectMileston 2022-02-01 t - amorpm
CurrentSheetSetProjectName 1-Feb-22 g
CurrentSheetSetProjectNumber 2.1.2022 =
CurrentSheetSetProjectPhase Feb. 1, 22 : zg:,r.::g:
CurrentSheetSubSet 1 February 2022 I - separator
CurrentSheetTitle 01.02.2022
01/02/2022 :
DeviceName 2022/02/01 Mo SCme
DieselExpression 2022-2-1 M -8
Filename February 22 MM - 08
Filesize Feb-22 MMM - Aug
Formula 2/1/2022 11:12 AM

. MMMM - August

Hyperlink 2/1/2022 11:12:43 AM 2
HyperlinkBase 11:12 AM
Keywords 11:12:43 AM
LastSavedBy 11:12
LispVariable 11:12:43

Login Tuesday, February 1, 2022 (Reg
NamedObject Tuesday, February 1, 2022 11:1
Object v 01-Feb-22 (Regional short date) V]
Field expression:

%<\AcVar Date \f "%x">%

| concel | Help

The first thing to control is the Field category, which will help you find
the desired data quickly. Clicking at the pop-up list will show the following
list:

Field category:
Other v

All

Date & Time
Document
Linked

Ob!ects
Plot
SheetSet




Field category:

All v
Date & Time
Document
Linked
Objects
Other

Plot
SheetSet

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

NamedObject
E_I
l |

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: Format: (O Path only
‘ Author O )rath and filename
| Comments Uppercase

Lowercase

Filesize First capital Display file extension
HyperlinkBase Title case

Kevwnrrs

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



extension. While if you use Filed category Objects and Field name Object,
you will need to select an object from the drawing;:

Field category: Object type:

Objects v &
Field names: Property:

BlockPlaceholder

Formula

Namedobl'ect

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:

Field category: Object type: Preview:
Objects ~ | Polyline | 4| |265.75Q. FT. |
Field names: Property: Format:
Blodlaceholder I (0
Formula Closed Cadinal
E_Name‘job‘m Color Architectural
Elevation ———
Global width i b
Layer e
Length Sdentific
Linetype
Linetype generation —
Linetype scale Predsion:
| inpwsinht Currant nracician i3

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, similar to 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, similar to the
following:



Fields
[/] Display background of fields

Field Update Settings...

Click off the Display background of fields checkbox if you do not want

to display the background. Click Field Update Settings to see the

following dialog box:
@ Field Update Settings X
Automatically update fields:
Open eTransmit
Save Regen

Plot

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:

“f
"
eli Update Fields

Manually updates the fields in selected objects to the current
value

'z UPDATEFIELD

Press F1 for more help

You need to select the desired fields to be updated.

PRACTICE 13-4 USING FIELDS IN AUTOCAD

1
2
3.
4

. Using the Boundary command, click inside the master bedroom to add

Start AutoCAD 2024
Open Practice 13-4.dwg file

Make sure that the current layer is Polyline

a polyline

Make layer Text current



10.

11.
12.

13.

14.

15.
16.

Go to the Annotate tab and make sure that Room Titles is the current
text style

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
Zoom to the lower right portion of the title block

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 capital

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
layers. 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.

13.7.1  How to Open a File Partially



Select the normal Open command, select the desired file, then DO NOT
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:

] ]

Open

Open Read-Only
Partial Open

Partial Open Read-Only

(v

You will see the following dialog box:

d Partial Open X

View geometry to load Layer geometry to load

!Mas|er Bedroom l Layer Name Load Geometry A

Il

xtents®

“Last"

u
n
u
L
n
n
u

aster Bedroom

aster Bedroom bathroom
itchen

IC

3=

=

Index status
Use spatial index
Spatial index: No
Layerindex No

D Unload all Xrefs on open Cancel Help

Load All Clear All

The user can do all or any of the following:

e Select the desired layers to open
e Select the desired views to open, or you can use Extents or Last views

e Then click Open to open the file with the settings you selected

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
PARTIALOAD on the command window to see the following dialog box:



@ Partial Load X
View geometry to load Layer geometry to load
lMasler Bedroom J Layer Name Load Geometry A
*Extents* 0 .
*Current A-Door |
Master Bedroom bathroom AWall -
Kitchen A-Window | |
wic
Defpoints ]
Dimension
Hatch .
- Text | | .
L)
< >
Index status
Spatial index Load All Clear All
Layerindex: 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
following 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
The dra
the laye

PRACTICE 13-5 USING PARTIALLY OPENED FILES
1. Start AutoCAD 2024

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



. Open it again using the normal Open command, there will be a

message asking you either to open it fully or partially, select partially

. Zoom out to see that all of the furniture is shown

. Use Partial Load again, select Hatch layer, click Pick a window button,

and select the area of the kitchen, then click OK

Save and close the file

NOTES




CHAPTER REVIEW

. 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

command will work only on partially opened

files

. In Select Similar command

a. You can select all circles

b. You can select all circles in the same layer

¢. You can select all circles with the same color
d. All of the above

. 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

¢. 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

. You can insert the area of a polyline as a field without a background:
a. True

b. False

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




CHAPTER REVIEW ANSWERS

1.d
3.d
5.a



CHAPTER |4

USING Brock TooLs AND BLOCK
EDITING

In This Chapter

e How to use Automatic Scaling
e How to use the Design Center
e 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:




& Drawing Units X

Length Angle

Type: Type:

Decimal ~ Decimal Degrees ~

Precision: Precision:

0 W 0 w
|:|Clockwxse

Insertion scale
Units to scale insened content
Meters v

Sample Qutput

220
3450

Lighting
Units for specifying the intensity of lighting
International w

Cancel Direction... Help

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.

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 View tab, locate the Palettes panel, then
click the Design Center button:

£ [(am o O\ P

= ’ N H \ .l_1 <
Tool Properties Blocks Count Command Sheet Set = f
Palettes Macros  Manager [R] ["]

L

" DesignCenter

[

Palettes «

Opens or closes the DesignCenter window

[=2 ADCENTER

Press F1 for more help

You will see the following palette:
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i e Q®adEREE-
4
2 Folders Open Drawings History
e T® o *
@l ActiveX PS
-l Database Connectivity Cross Pt CrossPt  Cross Pt Oval
=-ll en-us Flathead...  Flathead ... Head Scre...
|1 -l DesignCenter
® Q Analog Integrated Circuits.dw m %@
-FS§ AutoCAD Textstyles and Linel Cross Pt Oval Cross Pt Pan Cross Pt Pan
@-FH Basic Electronics.dwg Head Scre... Head Scre.. Head Scre...
@-FS CMOS Integrated Circuits.dw
® ':3 Electrical Power.dwg == O
&-FN Fasteners - Metric.dwg |_HexFlanne _ Hey Flanne _ Hex Head |
&3] Blocks [x]
A} DetailViewStyles
P % Dimstyles
E £7 Layers L J|
g Layouts [x]
8 Z Linetypes v ‘
&l el ]
C:\Program Files\Autodesk\AutoCAD Pi Release Candidate Beta\Sample\en-us\Design...\Blocks (20 Ilem(s))i

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
enable 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 appear, as shown in the following illustration:

Folder List X
P FS Electrical Power.dwg A
; EE Fasteners - Metric.dwg
. |53 Blocks
|43 DetailViewStyles
-|.# Dimstyles
{£Z Layers

Layouts

&~ SectionViewStyles
[ Tablestyles
Ai Textstyles
Q) Visualstyles
i B Xrefs
FE Fasteners - US.dwg
Home - Space Planner.dwg v
s >

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:

e Drag-and-Drop using the left button to insert the block in the current
file



e 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

e Double-click and the Insert dialog box will appear immediately

PRACTICE 14-1 USING DESIGN CENTER

Start AutoCAD 2024
Open Practice 14-1.dwg file
Make layer Furniture the current layer

Start Design Center

A

Locate your AutoCAD 2024 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)

6. Locate file Home-Space Planner.dwg, and choose Blocks to put in the
furniture shown below

7. Make layer Toilet the current layer

8. Locate file House Designer.dwg, and choose Blocks to put in the toilet
furniture as shown below:



et

9. Save and close the file

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
searching for your desired file each time you need to copy something from
1t. 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:



B ® A L) B

Tool Properties Blocks Count Command Sheet Set =a f
Palettes Macros Manager ]

Palettes »
Tool Palettes

Opens or closes the Tool palettes

=8 TOOLPALETTES

Press F1 for more help

You will see the following:

mperial samples b

. Shoulder
< Screw - Imp...

| Constr... | Model... |
ted

Anchor Rod -
< Imperial

.. Weld Symbols
~Z - Imperial

| Annot...

Roller Bearing
} - Imperial

Switch -
Imperial

| Mecha... | Archit...

Equipment
Label - Impe...

| Electri...

Valve -
Imperial

Hex Head Bolt
< - Imperial

Metric samples

Hex Nut -
@ Metric
Hex Socket
<7 Bolt (Side) -...

_Stluct..‘\_ Civil

‘ Hatch...

E) TOOL PALETTES - ALL PALETTES

By default there are some tool palettes that accompany 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 immediately. Type in the name of the new palette
as shown below:

-

X
o
Ex

<

ew Palette

fi.. |Mecha...|New P... | NewP... | 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.).

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:

LEle-s-mlalsoEEEE-
Folders Open Drawings History

[FolderList x| b ;
@-F4 Electrical Power.dwg ~ CE: :B:

5-F§ Fasteners - Metric.dwg Cross Pt Cross Pt Cross Pt Oval
Eaj Flathead... Flathead.. Head Scre...

AN %g

iy D Explore

1+, Dir Search... + 8

Z Lay val Cross PtPan Cross Pt Pan
Lay Add to Favorites ... Head Scre... Head Scre...

= Lin Organize Favorites...

o = 0

Create Tool Palette
A

B4 Se: e__Hex Elanae__Hey Head Y
3 Tablestyles ! x|
Ay Textstyles
() Visualstyles
£ Xrefs
@-F§ Fasteners - US.dwg x]
E3] Eﬁ Home - Space Planner.dwg v

< >
C:\Program Files\Autodesk\AutoCAD Pi Release Candid‘ate Beta\Sample\en-us\Design...\Blocks (20 ltem(s))

[@ DESIGNCENTER

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.

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:

e Right-click on the copied block/hatch and you will see the following
menu:

Cross P x
ross Pt

Flathead Scre... ﬂ
€}
by

Block Editor

Cut
@I Copy
C Delete

Rename

%E Update tool image
Specify image...

Me(ha..,]Archit.,, ]Annot... IConstr.,,] Modell...l Fasten...

e Pick the Properties option and you will see the following dialog box:

ﬁ Tool Properties X

Image: Name:
lShouIderScrew~Imperial [

Ejz Description:
lScrew supporting various standard sizes and lengths l

v

Insert
Name Shoulder Screw - Imperial
Source file E:\Program Files\Autodesk\AutoCA...
Scale 1
Auxiliary scale None
Rotation 0

Prompt for rotation  No

Explode No
General S
Color . BylLayer
Layer -- use current
Linetype -- use current
OK Cancel Help

Type a new Name and a new Description. Properties of block/hatch are
cut into two categories:

e Insert type of properties
e 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% 1s 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
properties, 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 as shown in the following:

¥ T

H= R
=
NEN
15
=y

Archit... |Annot... | Constr... | Model...

Civil | Electri... | M

=R
= W
NN

Hatch... | Struct...
m TOOL PALETTES - ALL PALETTES

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

10.

11.
12.

13.

Start AutoCAD 2024
Open Practice 14-2.dwg file

Open Design Center, and locate /Sample/en-us/Design
Center/Fasteners-US.dwg

Locate the Block underneath it, right-click, then select the Create Tool
Palette option

If Tool Palettes are not displayed, they will be displayed with a new
palette called Fasteners-US. Close Design Center

Make sure that the current layer is 0

Using the newly created tool palette, locate Hex Bolt 7% in. -side, right-
click, select Properties, and change the layer to be Bolts

Create another copy from it, and make the Rotation angle = 270

Using drag-and-drop, drag the two blocks to the proper places as
shown below

Using the newly created tool palette, locate Square nut 7% in. -top, and
set its layer to be Nut

Create a copy of Square nut %2 in -top and set the scale to 1.5

Using drag-and-drop, drag the new block to the proper places as
shown below

Erase the lines to get the following shape:

i 1
O C
i <©)
s A
<©> @)
ils <@)




14. Close tool palettes, Save and close the file

14.5 CUSTOMIZING TOOL PALETTES

Users can customize the looks of tool palettes to satisfy 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 ‘

{8 Seek Design Content
Auto-hide

Transparenc Yoo
View Options...
Sort By

Paste
Add Text
Add Separator

New Palette
Delete Palette

Rename Palette

Customize Palettes...
Customize Comman ds...

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 1s 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

& Seek Design Content

Auto-hide

[ Transparency...

View Options...
Sort By »

Add Text
Add Separator

New Palette
Delete Palette

Rename Palette

Customize Palettes...

Customize Commands...

You will see the following dialog box:

ﬁ Transparency X

General

How transparent should the palette be?

Clear [ | Solid

82% Opacity

Rollover

How transparent should the palette be on mouse-over?

Clear ¥ soia
100% Opacity
Click to Preview

D Apply these setiings to all palettes
[ Disable all window transparency (global)

OK Cancel

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
palettes, 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...
[ 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:

@ view Options X

Image size

=5 v

Apply to:

Current Palette N

OK Cancel

Using this dialog box, you can:

e Set the size of the image
e Set the view style: Icon only, Icon with text, or List view

e Decide whether to apply these changes for the current palette or for all
palettes
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1454 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 »

Paste

Add Text

Add Separator
New Palette
Delete Palette

Rename Palette

Customize Palettes...

Customize Commands...

This is what you will receive:



> | Door & Windows

Bl = x

o~ Door - Imperial

—— Window - Imperial

| | lAIuminum Window
¥ (Claestinn - lmnarisl

14.5.5 New / Delete / Rename Palette

These three commands will create a new palette, delete an existing
palette, or rename an existing palette. To do this, make sure that the tool
palette 1s 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

& Seek Design Content
Auto-hide
Transparency...
View Options...
Sort By »

Add Text
Add Separator

Delete Palette

New Palette |

Rename Palette

Customize Palettes...

Customize Commands...

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

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:

ﬂ Customize

Tool Palettes - All Palettes

Palettes:

Palette Groups:

'} Modeling
Constraints

'} Annotation
Architectural

"% Mechanical
Electrical

Civil

% Structural
Hatches and Fills
Tables

'y Command Tool Samples
Leaders

'} Draw

Modify

Generic Liahts

~ [SR8 ] Annotation and Design
Pl E Annotation
E. Architectural

- % Mechanical
¥ Hatches and Fills
H % Electrical
1y Civil
{5 Structural
(-l Parametric Design

L[ Constraints
S'- Architectural

L B} Architectural
-l Civil

[ civil

i (=B Structural

Current Palette Group:

All Palettes

|

Help

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:



[ New Group ]

Rename
Delete

Set Current
Export...
Export All...
Import...

e 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
technique

e 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
Current option:

New Group
Rename
Delete

[ Set Current
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 *. XPQG.

PRACTICE 14-3 CUSTOMIZING TOOL PALETTES

1. Start AutoCAD 2024
2. Open Practice 14-3.dwg file




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

6. Change the transparency of the tool palette to be 50% for general

10.

11.

12.

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
Drag-and-drop Fasteners — US to it

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

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.

To issue the command, go to the Insert tab, locate the Block Definition
panel, then click the Block Editor button:

I o
it = | =
= o B
Create  Define  Manage |Block
Block = Attributes Attributes |Editor

Block Definition v |
Block Editor
Opens the block definition in the Block Editor

o BEDIT

Press F1 for more help

You will see the following dialog box:



@ Edit Block Definition X

Block to create or edit

Sliding Door AL
Exercise Biki ~

Exterior Door

Hutch-19x72in.

Interior Door

ISO A3 Landscape Titl
Piano - Baby Grand

Sofa - Roundback Lov
Table - Rectangular W ol
[Toi

ilet - ton

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 many things take place, such
as: the background color will be different, the new context tab “Block
Editor” 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 at the left), then click the Close Block Editor button in the Close
panel to end the command.

PRACTICE 14-4 EDITING BLOCKS
Start AutoCAD 2024

Open Practice 14-4.dwg file
Double-click the incidences of block Single Door
Change the arc linetype to be Dashed?2

Save the block with the new changes

SR W DN =

What happened to the other incidences of block Single Door?

7. You should have the following shape:



re-a

the file

d close

Save an

8.

NOTES




CHAPTER REVIEW

. The Tool Palette can store commands like line, polyline, etc.

a. True
b. False

1s the tool to allow users to share blocks, layers,

etc.

a. Insert Center
b. Design Office
c. Design Center

d. The internet

. Using Tool Palettes, you can customize all tools by changing their

properties
a. True
b. False

. Double-clicking a block will show dialog box

. 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

. 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



CHAPTER REVIEW ANSWERS

1.a

5.a



CHAPTER ] 5§

CREATING TEXT AND TABLE STYLES
AND FORMULAS IN TABLES

In This Chapter

e How to create a Text Style

e How to create a Table Style Then using the Table command to insert
Table

¢ 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:

e Create a text style (normally will be created once) which will hold the
size and the shape of the text

o Write text using either Single Line Text or Multiline Text

Normally creation of any style is tedious and lengthy. It is not the
mission 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:



» (reate a table style
e Insert and fill a table

Text Style, Table Style, and all the other styles should be part of
Template, which will hold the company standards. If you do not 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:

Multiline _ '°
Tet ~ [A]0.2000
Text v

f[‘] A A5 [Standard
- |6 |Find text
|

Text Style...
Creates, modifies, or specifies text styles

o STYLE
Press F1 for more help

The following dialog box will appear:

sssss

rrrrrrrrrr

| AaBb123 D
‘ oy i

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:



& New Text Style X

Style Name: :Ronm Titles | [ 0K I

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:

e Shape files (*.shx), the very old method of fonts (out-of-date)

e True Type fonts (*.ttf)

See 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:

e Regular

e Bold

e Bold Italic

e [talic

Keep Annotative off for now (we will discuss later). Next, you must

specify the Height of the text, which is the height of the capital letters;
small letters will be 2/3 of the height. See the following illustration:

Baseline
Text height is the Capital letter height



So, how to set the height of the text?

e Setting height to be 0 (zero) means it will be variable (you must input
the value each time you use this style)

e Setting the height to a value greater than 0 (zero) means the height is
fixed

Finally set the effects, there are five of them:

e Upside down, to write text upside down
e Backward, to write text from right to left

e Vertical, to write from top to bottom. Good for Chinese words, but
only for Shape files

e 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 1s long

e 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:

Al styles &

v
E_ [
Styles in use

A ~Dl~AR] |

PRACTICE 15-1 CREATING TEXT STYLE AND SINGLE
LINE TEXT

1. Start AutoCAD 2024
2. Open Practice 15-1.dwg file

3. 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

A e

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)

e

Make layer Centerlines current
9. Zoom to the upper left centerline, check the letter A is missing

10. 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.

11. You should receive the following results:



Living Room

@__J_ _________ . N "
|
i
i
|
|
|
|

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 1ssue the command, go to the Annotate tab, locate the Tables panel,
and then select the Table Style button:

Standard -
@ {5 E2 Extract Data
Table {3 Link Data
Tables [%

Table Style...

Creates, modifies, or specifies table styles

[ TABLESTYLE
Press F1 for more help

The following dialog box will be displayed:



@ Table style X
Current Tablestyle: Standard
Styles: Preview of. Standard
Set Current
Title New...
Header Header Header -
Deata Data Data | Modify.. |
| Detn | Daa | Deis |
Data Deta Data Delete
Deta Deta Data
Deta Data Data
| _cDsla | Delm | belm |
Deta Data Data
Data Data Data
Allstyles ~
e

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:

ﬂ Create New Table Style X
New Style Name:
‘Door Schedule l ! Continue 1
Start With: el
Standard v

Help

Input the name of the new table style and click Continue.

You will see the following dialog box:

@ New Table Style: Door Schedule X
Starting table Cell styles
Selecttable to startfrom: ﬁ ‘1 Data N [L, [’_,L
= General Text Borders
eneral
Table direction: Down v, Piopsities
Fill color: |:| None DY
Alignment Top Center M
Format General
Title Type: Data v
Header Header Header
Data Data Data Margins
D | D | Do
Data Data Data Vertical TR0
Data Data Data :
Data Data Data [IMerge cells on row/column creation
Data Data Data -
Data Daia Data Cell style preview
Data Data Data

AutoCAD will allow you to start a new table style based on an existing
table in your current drawing; click the shown button.



Starting table Cel styles

Select table to start from % Bk |Daa v| B3 B
P

General Select a table to use as the starting table for this table style

Table direction: Down

Allows you to specify a table in your drawing to use as an example
for formatting this table style. Once you select a table, you can
specify the structure and contents you want copied from that

| \ table to the table style.

—T—Tomor: ererer =T

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:

General
Table direction: Down v

Up

AutoCAD has three portions of any table: Title, Header, and Data. Using
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.

Cell styles

\ Data VI L_f L_}
Header

Title

Create new cell style .
Manage cell styles... er Y

Earmat: Ranaral

15.3.1 General Tab

The General tab 1s shown below:



General | Text | Borders

Properties

Fill color: [J None v
Alignment: Top Center v
Format: General

Type: Data v
Margins

Horizontal: 0.0600

Vertical: 0.0600

[[] Merge cells on row/column creation

Edit the following features:

e Change the Fill Color of the cells (by default it is None)

e 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. See the following illustration:

Door Schdule
Door No. Size
Door 01 2-6"x6-8" Fill Color = Yellow
Alignment = Top Left
Door 02 3-0"x6-8"
.
N Fil Color = None

Alignment = Middle Center

e 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.:



G Table Cell Format X

Data type: Preview:

A"a'e [$1234.10
Date Precision:
Decimal Number 0.00 V|
General i
Percentage Symbol: )
Point $ )
Text
Whole Number [] Append symbol

Negative numbers:

(1,234.10)

Additional Format...

Cancel Help

e 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 should not be included in a mathematical formula,
hence the type of the data will be Label and not Data

e 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  Text | Borders

Properties

Text style: Standard v
Text height: 0.1800

Text color [l 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; see the following illustration:

Door Schdule
S 2
§ 05
& = ANy
\ Text Angle = 45
Door 01 2'-6"x6-8"
Door 02 3-0"x6'-8"

15.3.3 Borders Tab

The Borders tab 1s shown below:

General | Text Borders

Properties

Lineweight ByBlock v
Linetype — ByBlock v
Color M ByBlock v
Double line

Spacing

8| 8| B (E]|l E I
Apply the selected properties to border