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Preface

The AutoCAD® 2024: Beyond the Basics guide is designed for those using AutoCAD® 2024 with
a Windows operating system. This guide is not designed for the AutoCAD for Mac software.

The objective of AutoCAD 2024: Beyond the Basics is to enable you to create, modify, and work
with a 2D drawing in the AutoCAD software.

The AutoCAD 2024: Beyond the Basics guide continues on from the topics covered in the
AutoCAD 2024: Essentials guide. It covers more sophisticated techniques that extend your
mastery of the software. For example, here you go beyond the basic skill of using a template to
understand the process of setting up a template, creating annotation styles, and how to work
with external references. You learn such skills as:

* Using more advanced editing and construction techniques
* Adding parametric constraints to objects

*  Creating local and global blocks

*  Setting up layers, styles, and templates

*  Attaching external references

Prerequisites
*  Access tothe 2024.0 version of the software, to ensure compatibility with this guide. Future
software updates that are released by Autodesk may include changes that are not reflected
in this guide. The practices and files included with this guide are not compatible with prior
versions (e.g., 2023).

*  Knowledge of AutoCAD basics as taught in AutoCAD: Essentials, or equivalent experience.

* A working knowledge of your operating system.

Note on Software Setup

This guide assumes a standard installation of the software using the default preferences during
installation. Lectures and practices use the standard software templates and default options
for the Content Libraries.
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Lead Contributor: Renu Muthoo

Renu uses her instructional design training to develop courseware for AutoCAD and AutoCAD
vertical products, Autodesk 3ds Max, Autodesk Showcase and various other Autodesk software
products. She has worked with Autodesk products for the past 20 years with a main focus on
design visualization software.

Renu holds a bachelor’s degree in Computer Engineering and started her career as a
Instructional Designer/Author where she co-authored a number of Autodesk 3ds Max and
AutoCAD books, some of which were translated into other languages for a wide audience
reach. In her next role as a Technical Specialist at a 3D visualization company, Renu used 3ds
Max in real-world scenarios on a daily basis. There, she developed customized 3D web planner
solutions to create specialized 3D models with photorealistic texturing and lighting to produce
high quality renderings.

Renu Muthoo has been the Lead Contributor for AutoCAD: Beyond the Basics since 2015.

viii © 2023, ASCENT - Center for Technical Knowledge®



In This Guide

The following highlights the key features of this guide.

I

Practice Files The Practice Files page includes a link to the practice files and instructions
on how to download and install them. The practice files are required to
complete the practices in this guide.

Chapters A chapter consists of the following: Learning Objectives, Instructional
Content, Practices, Chapter Review Questions, and Command Summary.

Learning Objectives define the skills you can acquire by learning the
content provided in the chapter.

Instructional Content, which begins right after Learning Objectives, refers
to the descriptive and procedural information related to various topics.
Each main topic introduces a product feature, discusses various aspects
of that feature, and provides step-by-step procedures on how to use that
feature. Where relevant, examples, figures, helpful hints, and notes are
provided.

Practice for a topic follows the instructional content. Practices enable you
to use the software to perform a hands-on review of a topic. It is required
that you download the practice files (using the link found on the Practice
Files page) prior to starting the first practice.

Chapter Review Questions, located close to the end of a chapter, enable
you to test your knowledge of the key concepts discussed in the chapter.
Command Summary concludes a chapter. It contains a list of the software
commands that are used throughout the chapter and provides information
on where the command can be found in the software.

Appendices Appendices provide additional information to the main course content. It
could be in the form of instructional content, practices, tables, projects, or
skills assessment.
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Practice Files

To download the practice files for this guide, use the following steps:

1. Type the URL exactly as shown below into the address bar of your Internet browser, to
access the Course File Download page.

Note: If you are using the ebook, you do not have to type the URL Instead, you can
access the page simply #y clicking the URL below.

https:/www.ascented.com/getfile/id/poropanchaxPF

address bar of a browser - [m] X
Bew Teb X +

¢ TYPE URL HERE L S

2. Onthe Course File Download page, click the DOWNLOAD NOW button, as shown below, to
download the .ZIP file that contains the practice files.

3. Once the downloadis complete, unzip the file and extract its contents.

The recommended practice files folder location is:
C:\AutoCAD 2024 Fundamentals Practice Files

Note: It is recommended that you do not change the location of the practice files folder.
Doing so may cause errors when completing the practices.

§tay Informed!

t-
To receive information about upcoming events, promotional offers, and E" E
complimentary webcasts, visit: A
www.ASCENTed.com/updates [=]
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Instructor Notes

The AutoCAD 2024: Beyond the Basics instructor guide is designed to be used in conjunction
with an instructor guiding a small group of students. Each student should have their own
workstation. The guide was designed with the idea that computer skills are best learned by
immediately practicing what the instructor explains and demonstrates.

Managing Class Time

The instructor must carefully manage the class time to complete all of the elements of the
course. Have your schedule for the day clearly in mind before you begin. Be prepared for fast or
slow classes and for the mixed-skill class in which students have varying levels of experience
and aptitude. Advanced students can work on extra practices while you assist the other
students. A suggested schedule forthe class is provided in the Schedule section of this
document.

=
& The estimated time for completing a chapter and each practice is provided beside
the hourglass icon.

Practices

After each topic is introduced, students complete a hands-on practice that reinforces the topic
or skill that was just presented. The topics and practices generally follow a building-block
approach, where each succeeding practice reinforces earlier topics. The instructor should work
individually with students to answer any questions and ensure that they all are able to
understand and complete the practices.

Projects

Projects provide additional hands-on practice that typically cover the topics of several chapters
and practices, and can include similar tasks that focus on a particular industry (i.e., Mechanical,
Architectural, Civil, etc.). Students should work on the practices that best apply to their specific
industry during class time.

The projects can be used at the instructor's discretion, based on the speed of the class. The
times for the project chapters are set to provide the students with the time to work on a few of
the projects for each chapter during class time, but they are not expected to finish all of them.
Most classes should have time to complete a substantial number of the projects.
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Chapter Review Questions

Review questions are included at the end of each chapter. These questions are designed to
evaluate the student’s understanding of the key concepts of each chapter. The answers are
provided adjacent to the question in this Instructor Guide, but are not included in the student's
Learning Guide.

Command Summaries

A summarized list of the key commands that were taught in the chapteris included at the end
of each chapter. Encourage the students to pull the page or photocopy it for quick access when
they return to their office.

Skills Assessment

Skills Assessments are designed to evaluate the student’s understanding of the key concepts
presented in the entire guide, rather than in a single chapter.

Template Files

Several custom template files (.DWT) are included with the practice files. Students need to start
new drawings based on these templates for many of the practices. Leave the template files in
the practice folder and set that folder as the Drawing Template File Location (Options dialog
box>Files tab).

* AEC-Millimeters.dwt: Template for architectural drawings, in millimeters.
*  Civil-Meters.dwt: Template for civil drawings, in meters.

*  Civil-Millimeters.dwt: Template for civil drawings, in millimeters.

* Mech-Millimeters.dwt: Template for mechanical drawings, in millimeters.

* Template-Millimeters.dwt: Template for drawings, in millimeters.
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Overheads

To download the overhead files for this instructor guide, use the following steps:

1. Type the URL exactly as shown below into the address bar of your Internet browser, to
access the Course File Download page.

Mote: If you are using the ebook, you do not have to type the URL. Instead, you can
access the page simply by clicking the URL below.

https:/www.ascented.com/getfile/id/hamphodonOH

address bar of a browser - a X
New Tab x +

<  TYPE URL HERE O S

2. Onthe Course File Download page, click the DOWNLOAD NOW button, as shown below, to
download the .ZIP file that contains the overheads.

3. Once the download is complete, unzip the file to a local folder. The unzipped file contains
the overheads in a series of PDF files.
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Schedule

If you are using this content as the curriculum in a formal training class, the following schedule
outlines the approximate time required to discuss and demonstrate the content and have the
students complete any practice or project material. It is recommended that this content be
taught over 2 days (16 hours). Content in the Appendices can be taught if there is time and
interest.

Day 1
Chapter 1: Working Effectively with AutoCAD Thr 50min
Chapter 2: Accurate Positioning Thr 20min
Chapter 3: Projects: Productivity Tools 30min
Chapter 4: Parametric Drawing Thr 20min
Chapter 5: Working with Blocks Thr 35min
Chapter 6: Projects: Creating and Organizing Blocks 45min

Day 2

N [ S
Chapter 7: Creating Templates Thr 30min
Chapter 8: Advanced Layouts Thr 35min
Chapter 9: Annotation Styles Thr 20min
Chapter 10: Projects: Drawing Setup and Utilities 30min
Chapter 11: External References Thr 20min
Chapter 12: Projects: Drawing Thr
Appendix A: Optional Topics (Optional)
Appendix B: Skills Assessment (Optional)
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Working Effectively with AutoCAD

In this chapter, you learn how to use the ribbon, workspaces, and keyboard shortcuts. You also
learn copy and paste methods to duplicate information between drawings, how to edit objects
with advanced grip techniques, and how to use additional layer tools.

Learning Objectives Z Thr 50min

Create and save a custom workspace.

Set up the ribbon to dock and hide palettes.

Start commands using various methods.

Create new objects of the same type and properties as a selected object.
Cycle through overlapping objects and select one.

Control the transparency and visibility of objects in a drawing.

Switch between multiple open drawings using various interface components and
commands.

Copy, move, and paste information from one drawing to another.
Modify layers and objects using grips.
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1.1 Creating a Custom Workspace

As you learn the various ways of working with the AutoCAD® software, you need to set up your
personal workspace. You can specify how the ribbon tabs and panels display, which tool
palettes you want open, and how you want them to be organized, as shown in the example in
Figure 1-1. When you are finished, you can create a new workspace to save the arrangement.

[ -
nv DEHBL a2 Mo v A share Draws

Home Insert Annotate View Manage Output Add-ins Collaborate  Express Tools  Feat

L @ Ok BE D

Viewport... MNamed.. Model Vi.. Coordina.. Compare History  Palettes  Interface

= Stat Drawingt* X

| D [—1(Topl[2D Wireframe]
HE

2]

1

-

(i

Figure 1-1

- &~ (Workspaces) controls the display of ribbon tabs and panels, tool palettes and other
palettes, and even the Command Line. You can select from the default workspaces, as
shown in Figure 1-2, or create a custom version.

* To maximize the drawing window, you can temporarily toggle off the ribbon and all of the

tool palettes in the Status Bar by clicking "L (Clean screen). The Quick Access Toolbar,
Command Line, and Status Bar are still displayed.

v Drafting & Annotation
3D Basics
3D Modeling

Save Current As...
Workspace Settings...

Customize...

Display Workspace Label
Kx LA u-a-+EQ-r@a=!

Figure 1-2

* The Drafting & Annotation workspace is the default. When you set it to be current, the

default ribbon tabs and panels display. Any palettes and toolbars that you have displayed
are closed. Most of the tools you need can be found in the ribbon.
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How To: Create a Custom Workspace

1. Set up the ribbon as you want it to be displayed.

2. Open the tool palettes that you want to include in the workspace, close any that you do not
want to display, and arrange them in the drawing window.

In the Status Bar, expand the Workspace drop-down list, and select Save Current As....

In the Save Workspace dialog box, type a name for the new workspace and click Save, as
shown in Figure 1-3.

E Save Workspace X
Name: 1 v ‘ Save I
Cancel
Figure 1-3

¢ The new workspace becomes the current workspace.

Selecting Workspace Settings opens a dialog box in which you can control the display and
order of the workspaces in the list and add separator lines between names in the list, as

shown in Figure 1-4. You also have the option of saving or not saving any changes to the
workspace.

B vorkspace Settings X

'}] o Ii My Workspace = Drafting & Annotation v
|

Menu Display and Order

I®|Drafting & Annotation
[~]3D Basics

| [&]3D Modeling Move Down

Add Separator

When Switching Workspaces
@ Do notsave changes toworkspace

(O Automatically save workspace changes

; oK Cancel Help

Figure 1-4
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Docking and Hiding Palettes

Many floating windows and palettes, such as Properties, DesignCenter, and Tool Palettes, can
remain open at all times. You can dock and hide or anchor them to one side of the drawing
window.

To dock a palette, select the title bar and drag it to one side of the drawing window until it
docks. Alternatively, you can right-click on the title bar and select Anchor Left < or Anchor
Right >. Allow Docking should be selected for Anchor Left < and Anchor Right > to be available.

* To hide the docked palette, click I to minimize it, as shown in Figure 1-5.

=  Start Parking-cM* X+

4 PROPERTIES pe X
b
Line - By
General bz
Celor . Bylayer
Figure 1-5

* When palettes are hidden, you can display either Text only or Icons only, as shown in
Figure 1-6.

— Start Parking-CM* X +

o 3 x
+ Icons only * Fm Sh L
Text only

AT LT @Y

7]

Figure 1-6

* When the palette is hidden, hover the cursor over the title bar to display the full palette, as
shownin Figure 1-7.

x ,,
I+ Line » B AN
¥ General v
e [ [ = O,

Figure 1-7

* To keep a palette open, click o (Auto-hide).

* Toclose a palette, click X (Close).
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* The palettes provided in the AutoCAD software are grouped together in the View tab>
Palettes panel, as shown in Figure 1-8.

* Open palette icons are highlighted in blue in the View tab>Palettes panel, as shown for the
Properties palette in Figure 1-8.

[T (ow [P
naf }
LL j 'J:Lr

Tool | Properties| Blocks Count Command Sheet Set
Palettas Macros  Manager

1 B

L

Palettes ~

Figure 1-8
Setting Up the Ribbon

The ribbon is the primary place for starting commands. The ribbon can be docked to the top or
side of the drawing window, or be kept floating. You can control how much of the ribbon
displays, and you can drag and drop the ribbon panels to the drawing window or in a ribbon tab.

* Some of the panels contain extra tools. Click ™ to expand the panel and display them. Click

17 (Pin) to keep the expanded panel displayed in the drawing window, as shown in
Figure 1-9.

‘%’ Mave (:,- Rotate %; Trim
:H Copy A wirror {J " Fillet - &

[\ stetch [)scale B2 Amay = &

= E_t] [:I] B2 i 13/’ 1 {_:'.?-] -
) Modify
Figure 1-9

* Some of the ribbon panels display A in their bottom right corners, which enables you to
open a related dialog box.
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Displaying the Ribbon

When the ribbon is docked at the top of the interface, you can control how it displays by clicking

[2J% to the right of the tabs. By default, it is set to Cycle through All, which cycles through the

display settings of Minimize to Tabs, Minimize to Panel Titles, and Minimize to Panel Buttons,
as shown in Figure 1-10.

&3 -
%inimize i Tabis
Minimize to Panel Titles

Minimize to Panel Buttons

W Oydde through All

Home Insert  Annotate  View Manage Output Addins

= Stat  Drawing2® X A

Drawing2.dwg ¥ Type s keyword or phrase O, & rmuthoo

Collaborate  Express Tools  Featured Apps S
Minimize to Tabs

O ocodel

Home Insert  Apnotate  View

¥
i 1

- * » o Share  Drawing2dwg » Typeakeywordorphio & & mathoo
Manage OQutput Addins Cellaborate

Express Tools  Featured Apps 1=
viewport Tools Named Views Modei Viewmorts

Compare History » Palettes Interface
= Start Drawing2¢ % +

Minimize to Panel Titles

Home Inseit Annotate View Manage Output Add-ins  Coilaborate

=R -
i - = L

= e |
Viewport... Named.. Model Vi, Compare History Palettes  Interface

= stan  Drawing2* X +
Minimize to Panel Buttons
Figure 1-10

When the ribbon is minimized to tabs, select the tab to display the panels.
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* When the ribbon is minimized to panel titles, hover the cursor over the title to display the
commands, as shown in Figure 1-11.

Home  Insert  Annotate  View  Manage Output  Adc

Draw Madify Annotation Layers Block Properties * Groups

E 'i’ Fove Cr Rotate \&y Trim =

~
o3

[—ITor o= Copy AN Miror O Fillet - E
[L stretch |y | scale 85 aray - &2
B3

. |

Figure 1-11

Relocating Individual Panels

Ribbon panels can be moved around. You can drag and drop panels to reorder them in a
specific ribbon tab (but not between different tabs). You can also float an individual panel in the
drawing window, as shown in Figure 1-12.

|'_'1 Linear -
l S Leader - -
Text
‘ N ﬁ Table
i
|

Annotation

Figure 1-12

* To float an individual panel, drag and drop it on the drawing window. To re-dock the panel,
dragit back to the ribbon.

* If you have a dual-monitor setup, individual panels can be moved to the second monitor and
left open.
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Docking/Floating the Ribbon

If you want toincrease your drawing window space, you can float the ribbon or dock itto one
side of the drawing window, as shown in Figure 1-13. The ribbon then becomes like other
palettes that you can hide and display.

x Lriayy

- xr
I g
o3 ]
Modify =
<
Annotation %_
1 - &
= (£

£ ['_J 4 T waits - N
= a2 e % Make Current B
Laye S E
Properties £ %i £ <L L% Match Layer 2

Unsaved Layer State hd

= N =
[ 4:*1 x}’t T iac -:—f
p =
R} 5C% = x
Layers L B

Properties
4

RIBBON

Figure 1-13
How To: Float and Dock the Entire Ribbon

1. Right-click in an empty space in the ribbon and select Undock, as shown in Figure 1-14.
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[E] Base
- Show Related Tool Palette Group
oard | View = x ToolPalette Group »
Show Tabs »
Show Panels 4

Figure 1-14

2. Theribbon floats in the drawing window. If you want the ribbon to be docked to the side,
click and hold on the ribbon title and drag it to the side of the drawing window.

* When the ribbon is docked, you can click M (as shown in Figure 1-15) to hide the palette.

= Start Drawing2* X -

RIBEON e x [

Home

Insert

Annotate

View

Figure 1-15
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@ Hint: Tool Palette Groups

You can associate a tool palette group with a tab, so that when you right-click on the tab and
select Show Related Tool Palette Group, the tool palette group automatically opens. You

can select from existing groups, as shown in Figure 1-16. This makes it easy to open the
tool palettes you want to use.

nnotate | Parametric | s Manane (i Addding

E; S Show Related Tool Palette Group
E)I o Al Tool Palette Group 3
Eal Hide Al Show Tabs »

Show Panels 4
¥ v Show Panel Titles

Undock

Close

Figure 1-16

If a tab does not have a related tool palette group, the Show Related Tool Palette
Group option is grayed out in the shortcut menu.

When you select Show Related Tool Palette Group, it opens the Tool Palette window,
if it was not already open.
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Practice 1a

Set Up Workspaces

Practice Objective Z 5 minutes

* Create a custom workspace and switch between workspaces.

In this practice, you will create a custom workspace, as shown in Figure 1-17, and note the
effects of switching workspaces.

Heme  Insert  Annotate arametric  View Manage Cutput Add-ins Collabo

Draw Annotation Layers Block Properties ¥ Groups Utilities Clipboard View
= Start Drawing4 +
[~ )[Top)[2D Wireframe]

> Move O Rotate ‘&: Trim

®3 copy A\ Mirror Fillet

D_.J Stretch a Scale B8 Array -
Modify

Figure 1-17
1. Start a new drawing based on the default AutoCAD template.
2. In the Status Bar, expand 0~ (Workspaces) and select 3D Modeling. Note all the tabs
and panels.
3. Change back to the Drafting & Annotation workspace. What are the differences?

4. Open the Properties palette (View tab>Palettes panel or press <Ctrl>+<1>). Right-click on
the title bar and select Allow Docking and Anchor Left < to dock it to the left side of the
drawing window.

5. If the palette is in the maximize position, hover the cursor on the title bar near the top of the
docked palette and click M to minimize the palette.
Right-click on the palette title bar and select Icons only.

Open the DesignCenter (press <Ctrl>+<2>) and Tool Palettes (press <Ctrl>+<3>). Dock and
minimize both of them to the same side of the drawing window as the Properties palette.

8. Inanyribbon tab, click on the panel bar (for example, the Modify panel in the Home tab) and
drag it onto the drawing window.

9. Setthe ribbon to Minimize to Panel Titles by using (=)=,
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10. In the Status Bar, expand + B (Workspaces) and select Save Current As....
11. In the Save Workspace dialog box, type My 2D Workspace and click Save. In the Status Bar,

expand 2~ (Workspaces) and note that the new workspace is listed there and is
currently active.

12. Switch to the Drafting & Annotation workspace. What are the differences?

13. Stay in the Drafting & Annotation workspace and close the file. Do not save it. Your
workspace is still available to use in other drawing files.

End of practice

1-12 © 2023, ASCENT - Center for Technical Knowledge®



Working Effectively with AutoCAD

1.2 Using the Keyboard Effectively

The Command Line and Dynamic Input use information typed on the keyboard, as shown in
Figure 1-18. For example, you can start the Line command by typing the command name (line)
or shortcut (L). When you press <Enter> to start the command, its options display in the
Command Line. To use one of the options, you can type the capitalized letter(s) of the option or
selectitin the Command Line.

LINE |
Specify first point:

x 55}’ v LINE Specify next point or [Unda]:
i Model  Layout?  Llayout2 +
Figure 1-18
* All AutoCAD command can be typed in the Command Line or Dynamic Input.
O @ (Dynamic Input) should be toggled on (in the Status Bar) for the command prompts to

display at the cursor location.

* Touse typed commands, you must know the exact command name and spelling. For
example, the command to draw polylines is pline, not polyline.

* You can start typing the first letters of a command name and then select the command in
the AutoComplete list.

© 2023, ASCENT - Center for Technical Knowledge® =)



AutoCAD 2024: Beyond the Basics - Instructor Guide

* You can quickly search for additional information about a command or system variable in
the AutoComplete suggestion list. Hover the cursor over the required item in the list. A

tooltip displays, providing a description of the command’s functions, as shown in the left of
Figure 1-19.

* The Autocomplete list in the Command line also provides the Search in Help or Search on
Internet icons, as shown in the right of Figure 1-19.

[

) A
= LENGTH (DIST}
j!m (wﬁ“ L (LINE)
.*" LAYOUYSINE (XLINE) =2 LENGTH (DIST)
=1
o U LA (LAYER)
i .  LAYOUTLINE (XLINE) L\“
By LT (LIST)
i LAY]
any layer praoperty of an object. For example, if an LAYFRZ
i
layer. If the abject’s color 15 set to Red, the object EAVEREVAL
regardless of the color assigned to that layer, A Block: TBLK-ANSI EXPANDED A (11.0... '
‘=m LAYER EX o EI-il
Press Fi for more help
Figure 1-19

* You can easily reuse any command or number that you have typed. Press <Up Arrow> or

<Down Arrow> to scroll through your typed input, and press <Enter> when you reach the
command that you want to reuse.

*  You can quickly select from a list of the most recent commands by expanding *- ™ in the
Command Line.

* You can also copy and paste information from the Text Window to the Command Line.
Highlight the text, right-click, and select Paste to Cmdline.

Command Aliases

Rather than typing the entire command name, you can use abbreviations called command
aliases. The following aliases are some of the standard ones in the AutoCAD software.

>

Note: Click — " (Command Aliases) in the Express Tools tab>Tools panel to define or
modify command aliases in the file acad.pgp.
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* To locate most commands, try typing the first character of the command, then try the first
two, and then try the first three. Other commands use various letters.

Alias
A

AA

AR

B

BR

C

CHA
CO, CP

DAL
DAN
DBA
DCO
DDI
DI
DIV
DLI
DRA

Command
Arc

Area

Array

Block

Break

Circle
Chamfer
Copy
Dimstyle
Dimaligned
Dimangular
Dimbaseline
Dimcontinue
Dimdiameter
Distance
Divide
Dimlinear
Dimradius
Erase
Textedit (ddedit)
Extend

Fillet

Hatch
Hatchedit
Insert

Line

Layer
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Alias
LT
M
Ml
MS
0
0S
PE
PL
PR
PS
PU
R
RA
RE
REC
REN
RO

SC
SP
T,MT

N X s < C

Command
Linetype

Move

Mirror

Mspace

Offset

Osnap

Pedit (Polyline Edit)
Pline (Polyline)
Properties

Pspace

Purge

Redraw

Redrawall

Regen

Rectang (Rectangle)
Rename

Rotate

Stretch

Scale

Spell

Mtext (Multiline Text)
Trim

Undo

View

Whblock

Explode

Zoom
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Shortcut Keys

Another quick way to launch commands or change settings is to use the shortcut keys (also
called accelerator keys). Many of these keystrokes follow the Microsoft Office standard.

To use the default shortcut keys, press <Ctrl> and a letter or number. You can also define
customized key combinations in the Customize dialog box.

+<A> Select All

+<B> Snap on/off

+<C> Copy to the Clipboard
+<D> Dynamic UCS on/off
+<E> Toggle Isometric plane
+<F> Object Snap on/off
+<G> Grid on/off

+<J> Executes last command
+<K> Create Hyperlink

+<L> Ortho on/off

+<1> Properties palette on/off
+<2> DesignCenter on/off
+<3> Tool Palettes on/off
+<4> Sheet Sets on/off

Function Keys

+<N>
+<0>
+<P>
+<R>
+<S>
+<T>
+<U>
+<V>
+<W>

+<X>

+<7>
+<8>
+<9>

+<0>

New drawing

Open drawing

Plot

Cycles layout viewports

Save

Tablet on/off

Polar on/off

Paste from the clipboard
Selection cycling on/off

Cut to clipboard

Markup Set Manager on/off
QuickCalc on/off
Command Line on/off

(zero) Cleanscreen on/off

Function keys control most of the toggles for the drafting settings and several other features.

<F1> Help

<F2> Text Screen
<F3> Osnap on/off
<F4> 3D0Osnap on/off
<F5> Isoplane switch

<F6> Dynamic UCS on/off

<F7>
<F8>
<F9>
<F10>
<F11>
<F12>

Grid on/off

Ortho on/off

Snap on/off

Polar on/off

Osnap Tracking on/off

Dynamic Input on/off
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Practice 1b

Use the Keyboard Effectively

Practice Objectives Z 5 minutes

¢ Draw objects using keyboard commands.

* Use various techniques for entering information.

Inthis practice, you will draw lines, circles, and trim objects (as shown in Figure 1-20) using
keyboard commands. You will select commands in the AutoComplete list using partial
keyboard commands. You will also be able to toggle Command Line on and off using keyboard
commands.

~R25 4
/
|- 100
50
175 Ty
R25
7
4 //v
g 85 Bamwe
- 130 — -~
Figure 1-20

1. Start a new drawing based on Mech-Millimeters.dwt, which is located in your practice files
folder.

2. Draw the objects shown above in Figure 1-20. Use the command aliases L (Line), C
(Circle), and TR (Trim) to start the required commands. Type the distances using Polar
Tracking and Dynamic Input.

Note: Verify that @ (Dynamic Input) is toggled on so that command prompts display at
the crosshairs.
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3. Set the layer to Dimensions. To test the AutoComplete list of command names, type D and
select DIM (the shortcut for Dimension command) in the list. This starts the command.
Dimension the objects. If the Select Annotation Scale dialog box opens, set the Scale to 1:1
and click OK. Use other dimension commands such as Linear and Radius, as required.

4. Save the drawing as Jig.dwg and close it.

End of practice
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1.3 Object Creation, Selection, and Visibility
Object Creation

You can use Add Selected to create new objects of the same type and properties as the
selected object. Select an object, right-click, and select Add Selected as shown in Figure 1-21.
The AutoCAD software launches the command that was used to create the selected object and
sets some of the properties (such as the layer or color) to be the same as the original object.

Rotate

Draw Order >
|
Group >

®%  Add Selected

Select Similar
% Deselect All

Figure 1-21
Selecting Similar Objects

You can use Select Similar (as shown in Figure 1-21) to select an object and automatically
select other objects of the same type and properties at the same time. For example, if you
select a red rectangle on the layer Walls, all of the other red rectangles on the layer Walls are
also selected.

1. Select an object.

2. Right-click and select Select Similar. All of the other objects that match the settings are
selected.

* If you select more than one object and then use Select Similar, all of the objects that match
the properties of all of the selected objects are selected.

How To: Modify Select Similar Settings

1. Without any object selected, at the Command Line, type or dynamically input selectsimilar.
2. At the Select objects prompt, press <Down Arrow> and select SEttings.

© 2023, ASCENT - Center for Technical Knowledge® 1-19



AutoCAD 2024: Beyond the Basics - Instructor Guide

3. Inthe Select Similar Settings dialog box (shown in Figure 1-22), select the property types
by which you want to filter the selection set.

Select Similar Settings X

Similar Based On

] color
Layer Cancel l
[ ]Linetype Help ‘
[ Linetype scale |
[:] Lineveeight

‘ [(Jelot style s

‘ [ ]object style
Name

Figure 1-22

* The properties that are set in the dialog box are used to filter the selection process. The
objects that are selected have the same properties.

* If you clear the Name option in the dialog box, the command looks for all of the objects that
match the properties no matter what type they are.

Object Selection Cycling

If you need to select an object in a location in which many objects overlap, you can use Object
Selection Cycling. When it is toggled on, and you hover the cursor over an area where some

objects are overlapping, ., displays, indicating that more than one object can be selected.
Clicking on the object displays the Selection dialog box where you can select an object from the
list, as shown in Figure 1-23.
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SN

B Arc

Il Folyline
B Circle

Mone

Figure 1-23

How To: Use Object Selection Cycling

1. Inthe Status Bar, toggle on = (Selection Cycling).

2. Hover the cursor over some overlapping objects close to where the objects intersect.
& displays, indicating that there are overlapping objects.

3. Clickto open the Selection dialog box.
Select the object that you want to use.

Object Visibility

You can control whether objects are displayed or hidden in the drawing. The Isolate Objects,
Hide Objects, and End Object Isolation commands control this display.

Isolate Objects Select the objects that you want to isolate, right-click, and select
Isolate>Isolate Objects. The selected objects display and all other objects
are hidden.

Hide Objects Select the objects that you want to hide, right-click, and select Isolate>Hide

Objects. The selected objects are hidden.

End Object Isolation Right-click anywhere in the drawing window and select Isolate>End Object
Isolation. All hidden objects display.

o
* If a drawing contains hidden or isolated objects, AOJ (Unisolate Objects) (highlighted)
displays in the Status Bar.

Oop
* If adrawing does not contain hidden objects, a° (Isolate Objects) displays in the
Status Bar.
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1. Right-click and select Isolate>Isolate Objects or Hide Objects, as shown in Figure 1-24.

Oo
You can also use 2° (Isolate/Hide/Unisolate) in the Status Bar.

ot il
Repeat UNISOLATECBIECTS lll

Recent Input

Clipboard

Isolate 4 ”j Isclate Objecs
-
® Hide Objects
o | <& Undo Pan ithakss)
) [, End Object Isolation

| [

v
e l
|

- &f Pan
— %4 zoom

Figure 1-24

2. If you selected objects before starting the command, the objects are hidden or isolated. If
you did not select objects, you are prompted to select them.

3. Todisplay the isolated or hidden objects, right-click and select Isolate>End Object Isolation

or click .2 ._I (Unisolate Objects) in the Status Bar, and select End Object Isolation.

* If objects are already hidden or isolated, you can add additional objects to the isolated

R
selection set by clicking LJ (Unisolate Objects) in the Status Bar, and selecting Isolate
Additional Objects, as shown in Figure 1-25.

isolate Additional Objects
Hide Objects
End Object Isolation

-+ 34 o=

Figure 1-25
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Setting Transparency

Transparency can be applied to objects similar to applying other properties (such as Layer,
Color, or Linetype). It can be set individually, ByLayer, or ByBlock. It is very useful when
displaying hatches, as shown in Figure 1-26.

Transparency =0 h Transparency = 50
Figure 1-26
* Transparency values vary from 0 (least transparent) to 90 (most transparent).

* When you are creating or editing objects, you can set the transparency in the Home tab> -
expanded Properties panel. You can also expand the Transparency drop-down list and
select one of the options shown in Figure 1-27.

2 @ Weteye v
k- S
. — Bl aver -
Match — e Al
Properties =%~ Bylayer i
li:f::’ . nspAarensy 11
£ i nsparency
=
A :
/,Z Bylayer Transparency
£ -

S
o
e

1 £1y ByBlock Transparency

"% Transparency Value

Figure 1-27
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* Transparency is also available in the Properties palette when objects have been selected.

* You can toggle =%l (Transparency) on and off in the Status Bar.

* Transparency can be set in the Layer Properties Manager, as shown in Figure 1-28. It can
also be modified by layer in a viewport.

. o
" Current layer: Object .
= P P A 1 )
w# oMl 5% 5 £ SR
Filters <€ S.. Name « O.F. L. P. Color Linetype Lineweight Transp.. N. Description
@ Al “ 0 ® © o % Hwh. Continu.. — Defa.. 0 &
Pz AllUse < Border | & M blue Continu... === 050.. 0 i
# Center > = Bl 54 CENTER —025.. 0 &
# Constructi.. 9 @ «f = M3 DASHED —— Defa... 0 Li
i # Defpoints @ & of @ Layer Transparency X
3 Dimensions 9
=z ; )
<§t kel : Transparency value (0-90):
o 4 Hidden v =
E v Object : E — =
Lt V4 3
5 |7 ve : Cancl el
Z i< )J Viewports v
5 invert fil « ¢ >
=
‘Tﬂ All: 11 layers displayed of 11 total layers

Figure 1-28

* Transparency can be set for Match Properties, as shown in Figure 1-29, and for Quick
Select and Filter.

ﬂ Property Settings X
Basic Properties
[ ok |
[Jcolor . ByLayer X
[JLayer Object Cancel
[Ctinetype ByLayer Help
[JLinetype Scale 1.0000
[ JLineweight BylLayer
( Transparency ByLayer)
[ TThickness 0000
Figure 1-29
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* To plot transparent objects, select the Plot transparency option in the Plot dialog box, as
shown in Figure 1-30. This is toggled off by default because the file must be converted into
raster for the transparency to plot.

Plot options
[]Plot in background
[_]Plot object linevseights

( Plot transparency )

I:] Plot with plot styles

[ JHide paperspace objects
[_]Plot stamp on

[] Save changes to layout

Figure 1-30
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Practice 1c
Object Creation, Selection, and Visibility

In this practice, you will modify the way objects display in a drawing using Select Similar, Hide
Objects, and Isolate Objects. You will also modify the display of objects using the
Transparency option.

Task 1: Use selection and visibility tools.

1. Open Office-Plan1-AM.dwg from your practice files folder.

2. Inthe Status Bar, ensure that ar (Isolate Objects) is displayed. If not, select it from the
= (Customization) list.

3. Select one of the double sided corner desks on the layer Cubicles (blue color).

Right-click and select Select Similar. All of the double sided corner desks are selected, as
shownin Figure 1-31. Press <Esc> to exit the command.

[ 3t S Sk
|
iL

Figure 1-31

5. Select oneofthe red desks and one of the red chairs and use Select Similar. All of the
chairs are selected along with a few desks (there are different types of desks; only those
desks which are similar to the selected one are selected).
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O ) . .
In the Status Bar, click 2t (Isolate Objects) and select Hide Objects. Note how the selected

5
objects are hidden and Q (Unisolate Objects) is highlighted in the Status Bar.

Use Select Similar to select the rest of the furniture (red-colored furniture objects). Hide
\Do
them as well (-2) (Unisolate Objects)>Hide Objects). You might have to select some red
objects individually and hide them.

)
In the Status Bar, click /;J (Unisolate Objects) and select End Object Isolation to unhide
the objects.

Task 2. Modify object transparency.

1o

Toggle on the layer Hatching.
(

In the Status Bar, toggle on Transparency).
Select one of the hatches.

In the Hatch Editor contextual tab>Properties panel, for the Hatch Transparency, use the
slider bar to increase it and note that it lightens the selected hatch. Close the Hatch Editor.

Openthe Layer Properties Manager.
In the Hatching row, setthe Transparency value to 50, as shown in Figure 1-32.

S.. Name ~ O. F. L. P.. Color Linetype Lineweight Transp.. N. Description

0 ; M wh.. Continu.. — Defa... 0 5
Border . = [l blue Continu.. — Defa... 0

Cubicles . w [ 132 Continu.. — Defa... 0 I
Defpoints . Bl wh... Continu... — Defa... 0 {1
Dimensions v red Continu.. — Defa... 0 (g
Doors ; & [140 Continu.. — Defa... 0 (4
Electrical ; = [ 132 Continu.. — Defa.. 0 0
Furniture 2 = M red Continu.. — Defa.._2Q iy
Hatching @ Mred Continu.. — Defa (¥
Headers 2 W wh.. Continu.. — Defa... 0 0
e : s

Figure 1-32

7. All of the other hatches (except the one selected in Step 3) are lightened because they are

all on the same layer, and each of their Transparency options is set to ByLayer.

8. Save and close the drawing.

End of practice
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1.4 Working in Multiple Drawings

You can open multiple drawings in the same session of the AutoCAD software, as shown in
Figure 1-33. This can make it easier to copy information across drawings.

=  Stat  Office-Plan1-A* Bearing Dimensions1-1* X  Wheel-Section-1 -+

{~1{Top)[2D Wireframa]

4.00

Figure 1-33
By default, the Files Tab baris displayed along the top of the drawing window and has the

= (Files tab menu), and the Start tab always displayed. The Start tab is the first active tab and
clicking it displays the initial Start window, which contains tools to create new drawings, open
existing ones, open the recently used files, and many other file and help related options.

File Tabs

The File Tabs or the Drawing Tabs along the top of the drawing window are an easy way to
switch between open drawing files and the initial Start window.

Switching Windows
The File Tabs along the top of the drawing window display the names of the open drawings.

* The names of all of the open drawings display as tabs in the File Tabs bar. The currently
active drawing tab displays with a white background.

* They display in the order in which they are opened, but you can change their order by
dragging and moving the tabs.

* You can cycle between the drawings by pressing <Ctrl>+<Tab> or by selecting the required
file tab in the File Tabs bar. The selected drawing tab opens the drawing and makes it active.
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* At the beginning of the Files Tab bar is the = (Files tab menu), which displays a complete
list of open files, as shown in Figure 1-34. Here you can select the required filename to
switch to that open drawing file. You can hover your cursor on a drawing to display all the
layouts for that drawing and open the drawing in the required layout tab, as shown in
Figure 1-34. The Files tab menu also provides you with options to create or open a drawing
along with saving and closing all drawings together.

=—  Stat  Office-Plani-A* Bearing Dimensions1-1* X  Wheel-Section-i +
Start
Office Plan1-A* | C:\AUtcCAD 2024 Fundamentals Practice Fdes\Cffice Plan1 A.dwg
* Bearing Dimensions1-1* -

Wheel-Section-1

+ Mew Dravang

I 5
L Mew..

7 Cpen...

Save All

Madel A Sized D Sized

%

ose All

4/ @

Figure 1-34

BN
You can also open and make another drawing active by clicking % (Switch Windows) in
the View tab>Interface panel, and then selecting the drawing from the list, as shown in

Figure 1-35.
E ﬁ" f’T (o ‘ %Tile Horizontally
Lat - _
switch | File |Layouq D) T Vertically

Windolys | Tabs | Tabs lr—': Cascade

ChAutoCAD 2020 Fund Practice Files\Office-
Drawing5.dwg
v Drawingb.dwg

Figure 1-35

=
* If you want all of the open drawings to display together, click =3 (Tile Horizontally), [[I (Tile
Vertically), or B (Cascade).
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Floating Windows

You can display multiple drawings at the same time as floating windows. The floating drawing
tabs enable you to work on multiple drawings side by side without having to switch between
tabs.

*  You can pull (click and drag) the drawing tabs and display them as separate drawing
windows, as shown in Figure 1-36.

. Pie |Layout) T
Tabs | Tabs | B Cocada

Bearing DimensionsT-4* Wheel Section | Orawing? Bank Layouts A* Assembly-M* X =

{~iTopii2D Wiretrame} s

| u SBearing Dimensions2-M dwg® — o b

P20 Wireframe]

jio ciod- seecify ohediits elion be {5

Z=  Model SOAD . SOAT - ISOA2  ISOA} . ISOAsfortmait -
Madel 33 $ 12125893, 772.6353,0.0000 MODEL $F i v Haik & v % r L ':_:E - f*;»;_f - X,\‘ Aun- 8-+ 5=
Figure 1-36

* As with any other windows function, you can resize the windows, place them side by side or
let them overlap one on top of the other. If you have a second monitor, you can easily drag
the floating drawing onto that screen and have the two drawing files displayed on two
separate screens side by side.

* If youwant to keep the drawing in the overlapping mode, then the currently active drawing

remains on top. If you want to keep the floating window always on top, click to pinit.
It ignores the active drawing and allows the floating drawing to always stay on top of the
main application window.
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The floating window has its own Command Line, Dynamic Input, and Layout Tabs bar.

The ribbon, the Quick Access Toolbar, and the Status Bar are only available in the main
application window, but you can use them in the floating drawing window as well. These

tools are associated with the drawing that is currently active. To make the drawing current,
click inside it and the cursor displays in the current drawing.

If you do not want to have the floating drawing tabs as separate windows, you can simply

drag and drop the floating drawing window back onto the File Tabs bar, as shown in
Figure 1-37.

= st Office-Plant A* 8ea Q

~l(Tepli2D Wireframe]

Figure 1-37

Appearance and Preview

The file tabs include some visual tools.

A drawing file that is open as read-only is indicated by a lock on its tab.

A drawing file that has been modified since its last save is indicated by an asterisk on
its tab.
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* Todisplay a preview image of the model tab and layouts of any other open drawing, hover
the cursor over its filename tab, then hover the cursor over one of the previews to highlight
it, as shown in Figure 1—38. Select the preview to switch to that model or layout.

= Start ~ Office Plan1 A* Bearing Dimensions * Bearing Dimensions2 M* Wheel-Section-I* X  Drawing? Bank Layouts

CMAUtoCAD 2023 Fund - Metric\Practice Files\AutoCAD 2023 Fundamentals Practice Files\Beanng Dimensions2 M.dwg

—
S—— = NS
|
i &
II
! ~ = (e =
Madel 1SO AQ 1SO A1 IS0 A2 1SO A3 ISOA

Figure 1-38
* When a preview image is highlighted, the icons at the top of the preview enable you to
lé'] (Plot) or [@; (Publish) it.
Shortcut Menu

You can right-click on any file tab to display a menu (shown in Figure 1-39) with various file
commands, including options to create, open, save, and close files.

= Stat  Office-Plan1-A* no-se - ~inensions2-M* Wheel-Section-1* X

~1[Topl[20 Wireframa]

Close

Pyl

Close AR

Close A Qther Dravdngs

Lopy Full Fits Path

Open File Location
Figure 1-39

*  You can use Close All to close all of the drawings except the = (File tab menu) and the
Start tab.
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¢ Select Close All Other Drawings to close all of the drawings except the = (File tab menu),
Start tab, and the drawing where you opened the shortcut menu from.

* Selecting any of the closing options prompts you to save/discard the drawing files that have
any changes that were not saved prior to closing them.

* Other options include copying the full file path to the clipboard and opening the file location
in Windows Explorer.

Toggle File Tabs On/Off

By default, the File Tabs bar displays along the top of the drawing window. However, when
maximum screen real estate is more important, you can hide the File Tabs bar by toggling

el (File Tabs) off in the View tab>Interface panel, as shown in Figure 1-40.

Y = Tile Harizentally
O | TR

) | Tile vertically
Syiteh File Layout []E e
windows | Tabs | Tabs | ) cascade

Interface ¥

Figure 1-40
Selecting Drawings in the Application Menu

The Application Menu provides access to all of the already saved open drawings and recently
used drawings, as shown in Figure 1-41.

O CCHBL E @ » A shae

/1: I Recent Documents
Recent By Ordered Lis
Documents 11 New B

:i Ofice-Plan1-Adwg

[T
l hen ’ 3 Bearing DimensionsZ-Ldwg
:"3 Dimensioned Plang-Adwg
H o :
3 Bearing Bimensionst-Ldwg
Figure 1-41

* When you hover the cursor over a drawing name, a thumbnail of the drawing displays. Hover
the cursor a while longer to display more information about the file.
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* Click @ (Recent Documents) to display a list of recently used drawing files or click

- (Open Documents) to display a list of open drawing files.

* You can customize the way the drawings are listed and displayed, as shown in Figure 1-42.

S o 2 - o
| Recent Documents | Recent Diocuments
By Ordered List T:\ o By Cirdered List > L
By Ordereq List V Semall lcons
g B Flpor Plan Samg
8y Access Date Larg
i
By Size Sersall Images
Type Iwg H

Large Images
Figure 1-42

[ﬁ
* Expand Eﬂ (Close) in the Application Menu to close either the current drawing or all open
drawings, as shown in Figure 1-43.

Close the drawing

Current Drawing
3 Close the current drawing.

—

L s, All Drawings
°1 Cloze all currently open drawings.

Figure 1-43
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1.5 Copying and Pasting Between Drawings

You can place information on the clipboard by copying or cutting it from a document. You can
then paste the information from the clipboard into the same document or into a different one,
even in a different application. To copy, move and paste information between drawings you
must use the Windows Copy command. The AutoCAD Copy command does not work between
drawings.

* The various Cut, Copy, and Paste commands are available in the Home tab>Clipboard panel
and in the shortcut menu.

Cut to the Clipboard

When using the Windows Cut command, you have the following options:

|::] Cut Clip Removes the selected objects from their file and places them on the
=36 clipboard.
ey Cut with Enables you to select the base point before selecting the objects to be cut.

Base Point  This option provides more control over the location of the objects when they
are placed. The base point is only significant when the objects are pasted into
the AutoCAD software.

Copy to the Clipboard
When using the Windows Copy command, you have the following options:

[E Copy Clip Copies the selected objects to the clipboard, using the lower left corner of the
bounding box of all of the objects as the base point. <Ctrl>+<C> starts the
command.

Copy with Enables you to select the base point before the objects are selected. This

Base Point  option provides more control over the location of the objects when they are
placed. The base point is only significant when the objects are pasted into the
AutoCAD software.

NA Copy Link  Type copylink at the Command Line. It copies the contents of the current view
to the clipboard.

Paste from the Clipboard

When using the Windows Paste command, you have the following options:

=4 Paste Prompts you to select a location for the base point at which it then
?LJ places the objects. <Ctrl>+<V> starts the command.
il Paste as Block The copied objects are placed as a block. The AutoCAD software

iLd gives the block an arbitrary name. This option is only available if
the objects on the clipboard are AutoCAD objects.
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2 Paste to Original Places the objects at the same coordinates as in the drawing from
XY Coordinates which they were taken. This option is only available if the objects
on the clipboard are AutoCAD objects.

= Paste as Hyperlink Creates a hyperlink of an object, text or file already copied to
I clipboard, and then associates it with another object.

= Paste Special Enables you to control the format of an already copied data while
pastingit into the active drawing.

Drag-and-Drop Copying

When two drawing windows are open, you can also drag and drop objects to copy them from
one drawing into another.

1. Without a command running, select the objects that you want to copy.
2. Hold the mouse button with the cursor on the objects (do not select a grip).
3. Dragthe objects into the other drawing window and release the mouse button.

Match Properties Across Drawings

* (Match Properties) works across drawings. You can select an object in one drawing and
apply its properties to objects in another drawing.

Match Properties works for general object properties, such as color, linetype, and lineweight,
and for the formatting of some specific object types, including text, dimensions, hatching, and
tables.

* (Match Properties) is located in the Home tab>Properties panel.
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Practice 1d

Work in Multiple Drawings

Practice Objectives Z 10 minutes

* Switch between drawings and display them as floating windows.
* Copy and paste objects between drawings.

In this practice, you will switch between multipledrawings using file tabs and Open Documents

Youwill display drawings side by side by separating the drawing windows. You will then copy
and paste objects between the drawings, as shown in Figure 1-44.

=  Stat  Bighousel-AM® +
“[Topl(2D Wireframe] e e = f o O B
n Floor Flan-AM dwg® -

{~HTop)(20 Wireframe]

— Model SO AD ISC A1 1SC A2 IS0 A3 iSO A4 Portrast +

mooet 8 it v Pl & A BB A B+ e =
Figure 1-44

Open Bighouse1-AM.dwg and Floor Plan-AM.dwg from your practice files folder. Close any
other open drawings.

* You can use <Ctrl> to select both files in the Select File dialog box and click Open to
open them together.
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2. If not already active, in the File Tabs bar, select the Bighouse1-AM.dwg tab to activate it.
Hover your cursor over the Floor Plan-AM.dwg tab to display the preview images of the
drawing and its layouts, as shown in Figure 1-45. Select the Model preview to switch to
Floor Plan-AM.dwg with its Model tab active.

* Depending on the selection of the filenames while opening them, your drawing tabs
might be reversed. You can click and drag them to display as shown in Figure 1-45.

= Start Bighouse1-AM X  Floor Plan AM X

C\AutoCAD 2024 Fundamental

b

Model ISO A0 ISO Al

Figure 1-45
3. Thaw the layer Text (in Floor Plan-AM).

(!

4. Inthe Application Menu, click (Open Documents) and display the thumbnails of the two
drawings by hovering the cursor over them, as shown in Figure 1-46. Select
Bighouse1-AM.dwg to make that drawing current. Press <Esc>.

@L] ’—j rj Open Documents
-
D Mew »
='=- Bighouse1-AM.dwg

;f’ / Open » 2§ Fioor Plan-AmM.d -
' N FloorFlan-AR9 caautoCAD 20
| AM.dwg

= I \

Figure 1-46

5. Click, hold, and drag Floor Plan-AM.dwg out of the File Tabs bar and place it adjacent to the
Bighouse1-AM.dwg as shown in Figure 1-47.

Note: If you have a second monitor, you can move Floor Plan-AM.dwg to that screen
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6. Resize the Floor Plan-AM drawing window so thatitis completely inside the main drawing

window and click to pin on top, as shown in Figure 1-47.
Zoom to the extents of the Floor Plan-AM.dwg, as shown in Figure 1-47.

8. Clickinside Bighouse1-AM.dwg so that the cursoris now active inside its window. Pan and
zoom such that the Primary Bedroom (upper left corner of floor plan) is displayed in the
drawing window, as shown in Figure 1-47. Note that when you click inside the
Bighouse1-AM.dwg, the Floor Plan-AM.dwg still stays on top as it has been pinned there.

= Start Bighousel-AM® X =

S Wiretramel EOL_DALK = - s
- ﬂ Flogr Plan-AM dwg® - a X

F i Topli2D Wireframs)
YOF

Kitchen
Bedroom

Living/Family
oo

Pt Badroom

Siucly

= Model 15040 150 a1 15042 15043 150 A4 Portrast +

wooe # i - L [l 20 7@ BR A -2+ o=

Figure 1-47

9. Ensure that your cursoris active in the Bighouse1-AM.dwg. Start the L (Match
Properties) command (Home tab>Properties panel). Select the text PRIMARY BEDROOM
as the source object. Note that the cursor changes into a brush with a little square.
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10. Click inside Floor Plan-AM.dwg once to activate it (the brush cursor is now available in
Floor Plan-AM.dwg). Select each of the text labels in Floor Plan-AM.dwg as the destination
object, as shown in Figure 1-48. Press <Enter> to exit the command. The text properties
are matched in both drawings.

= St Bighousel-AM* X

[Top)l2D Wirsframe} ;
e E— n Floor Plas-AM.dwg®

{~HTepl2D Wireframe}

5
‘Living/Family

‘;a]dﬂ destination ob mt';} &F [Setringsi:

/% ET1- PAINTPROP Sclect destinatlion object(s) or [Settings):

= Model [SOAD  BBOAl  ISOAZ  ISOAI  ISOA4Portrait
Figure 1-48
11. Make Bighouse1-AM.dwg the active window by clicking in it. In the Home tab>Clipboard

panel, click | (Copy with Base Point). For the basepoint, select the corner of the walls
behind the fireplace (in the primary bedroom). Select the fireplace (they might be separate
objects) and the short diagonal walls that frame it, as shown in Figure 1-49. Press <Enter>.

Basepoint

Figure 1-49
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12. Click inside Floor Plan-AM.dwg once to activate it. In the Home tab>Clipboard panel, click

§1 . (Paste). For the insertion point, select the top left corner of the larger bedroom to paste
the fireplace there.

13. Click, hold, and drag the Floor Plan-AM.dwg drawing window back on the File Tabs bar, as
shown in Figure 1-50.

— Start Bighousel-AM* g

J{Top}i2D Wireframe}

MODE = - N - - f A A u- -4 ii =
Figure 1-50

14. Close both drawings without saving the changes.

End of practice
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1.6 Using Grips Effectively

Grips are a very powerful tool and using them helps you to quickly and easily modify drawings.
You can increase the effectiveness of using grips by changing the base point, copying with
grips, using the reference option, stretching multiple objects (as shown in Figure 1-51), and
modifying grip settings.

11
I 710 i

......... 2 . ‘::,« f_.w.,,.--,mg

Figure 1-51

e If @ (Dynamic Input) is on, dynamic dimensions (and if it is a multifunctional grip, a
dynamic list of options) display when you hover the cursor over a grip. Select one of the
optional commands, such as Stretch, Lengthen, or Add Vertex.

* When you select a grip you can edit the dimensions to stretch the object. Use <Tab> to
highlight the dimension that you want to change.

* Depending on which grip is selected, the Stretch mode either stretches or moves the object.
Centers of circles and midpoints of lines move the objects. Standard blocks move because
they cannot be stretched. Dynamic blocks have special grips.

* Pressing <Enter> while a grip is hot, sequentially toggles through Move, Rotate, Scale,
Mirror, and then back to Stretch.

* To clear grips from objects, press <Esc> or right-click and select Exit.
Changing the Base Point

The hot grip becomes the default base point for moving, rotating, etc. To use a different base
point, rightclick and select Base Point as shown in Figure 1-52 (or type B in the Command
Line). Select the new base point and continue with the command.
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‘x_—l———jﬁ

Enter

3 Stretch
Lengthen

Move

C) Rotate

Scale

;jlb Mirror

Base Point

03) Copy

Figure 1-52
Copying with Grips

Use the Copy option with any of the grip editing modes to create multiple copies while you
move, rotate, etc.

How To: Copy with Grips

Select the objects and make one grip hot.
Right-click and select the editing mode (Stretch, Move, Rotate, etc.).
Select the Copy option in the shortcut menu or Command Line.

e O

Select (or type) the second point, rotation angle, mirror line, or scale factor.

* If you hold <Ctrl> while selecting the location for additional copies, the new objects snap to
the same spacing as the first copy, as shown in Figure 1-53.

B
//.
./’/’v‘j
A -
L
(PR @
Figure 1-53
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Rotate and Scale with the Reference Option

The Reference option enables you to select reference points in your drawing to describe the
rotation angle or scale factor.

How To: Rotate and Scale with Grlpsand Reference

Select the objects that you want to rotate or scale.
Select the grip to be the base point for rotating or scaling.
Right-click and select Rotate or Scale.

> w b=

Rightclick and select Reference.

* For Rotate: Specify the reference angle by typing the angle or selecting two points.

Specify the new angle by typing the angle or selecting a second point. The first point of
the new angle is the base point.

* ForScale: Specify the reference length by typing the length or selecting two points.

Specify the new length by typing the length or selecting a second point. The first point of
the new length is the base point.

For example, you might want to straighten a rectangle that is rotated at an unknown angle, as
shown in Figure 1-54. Select the rectangle and then select the grip at point 1 as the base point
for rotation. Right-click and select Rotate and Reference. For the Reference angle, select the
end points at 1 and 2 (this is the current angle of the object). For the New angle, type 0.

5
7N
g by
T \\
o
e ~ r______________} -
W | \ |
\ | \i\ |
% I - Y l
| | 2 oy |
\\\ | - f;‘b*’ |
| o |
N\ TN
'\ : L~ \ :
\ -
\‘| ),z’f * |
L Dz S a3
Figure 1-54

* The Reference option is also available with the regular Rotate and Scale commands.
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Stretching Multiple Objects

In the Stretch mode, only hot grips or objects that contain hot grips are stretched. You can
make multiple grips hot by holding <Shift> when selecting each grip, as shown in Figure 1-55.

#

- o
I |
1 |
| R i
| | | 1
1 | [ |
1 I ! 1
i b1

| |

| |

O--—-—-— L

Figure 1-55

e Grips .................................................................

Select the objects that you want to stretch.

Hold <Shift> and select all of the grips that you want to move using Stretch.
Release <Shift>.

Select the grip that you want to use as a base point.

o R wWn =

Select the point that you want to use as the second point of displacement.

Converting to Arcs or Lines

The multi-functional grips of certain objects (such as polylines) enable you to convert an object
segment into an arc or an arc segment into a line.

How To: Convert an Object Segment into an Arc or Line Segment

1. Select the object to display its multi-functional grips, as shown for a rectangular object in
Figure 1-56.

Figure 1-56
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2. Hover your cursor over thetop middle bar grip, as shown in Figure 1-57. You can stretch,
add a vertex, and convert to an arc using the grip options.

Add Vertex

Convert to Arc

I T -

Figure 1-57

3. Click Add Vertex and move that point to add a vertex and manipulate the shape of the
object, as shown in Figure 1-58.

Figure 1-58

4. Hover your cursor over one of thebar grips and select Convert to Arc. Move the cursor to
define the position and radius of the arc, as shown in Figure 1-59.

Figure 1-59
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Grip Settings

In the Options dialog box (expand the Application Menu and click Options), in the Selection tab,
there are several settings related to grips, as shown in Figure 1-60.

Grips

| Grip Colors ...
Show grips

[ Show grips within blocks

Show grip tips

Show dynamic grip menu

Allow Cir+cycling behavior

Show single grip on groups

Show bounding box on groups
160 Object selection limit for display of grips

Figure 1-60
* Grip size enables you to control the size of the grip as it displays in the drawing window.

* You can also change the grip colors by clicking Grip Colors... and adjusting the values in the
Grip Colors dialog box, as shown in Figure 1-61.

E Grip Colors X
Settings
Unselected grip color: Hover grip color:
i color 150 v [ color 11 y
Selected grip color: Grip contour color:
. Color 12 v . Color 251 v

Figure 1-61
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In addition to grip size and color, you can set the following:

Show grips
Show grips in blocks

Show grip tips

Show dynamic grip menu

Allow Ctrl+cycling
behavior

Show single grip on
groups

Show bounding box on
groups

Object selection limit for
display of grips

Turns grips on or off globally.

Controls whether grips only display on a block’s insertion point (off) or on
all nested objects in the block (on). Normally it is easier to work with this
option off. This only applies to standard blocks. Dynamic blocks still
display grips.

Grip tips are not available in the basic AutoCAD software, but can display
for objects from software such as the AutoCAD® Architecture software.

Controls whether a menu displays next to a dynamic grip.

Controls whether you can use <Ctrl> to cycle through the grip’s options.
Displays a single grip for an object group.
Displays a bounding box around the extents of grouped objects.

If you select more objects than the number set here, grips do not display
on them.
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Practice 1e

Use Grips Effectively

Practice Objective Z 10 minutes

* Modify a drawing using grips.

In this practice, you will use grips to edit the schematic drawing, as shown in Figure 1-62.

Figure 1-62

1. Open Computer-M.dwg from your practice files folder.

2. Use grips to add three, evenly spaced computers to PRODUCTION. Use <Ctrl> when
selecting the locations for the copies, to place them at even intervals.

3. Use grips to stretch the red rectangle to include the new computers. Use <Shift> to select
more than one hot grip.
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4. Select the three, yellow polylines connecting the ACCOUNTING computers to the hubs.
Mirror and Copy the three polylines to the PRODUCTION computers using grips and a base
point at the midpoint of the middle hub.

* Hint: After selecting the three middle grips using <Shift>, use the shortcut menuto select
Mirror and hold <Ctrl> to make mirrored copies. Select the three middle grips of the
mirrored copies, right-click and select Move to move those to the PRODUCTION
computers.

5. Use grips to manipulate the new lines so they match up with the new computers.
6. Save and close the drawing.

End of practice
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1.7 Additional Layer Tools

The additional layer commands in the Home tab>Layers panel, can help you to work quickly
with layers. They include commands that enable you to select layers rather than their names,
and to change their layer state or current status.

Changing Object Layer States

The commands to freeze, toggle off, lock, and unlock layers are the most basic of the additional
layercommands. They can be accessed in the Home tab>Layers panel, as shown in
Figure 1-63.

LZ @ [[] Object -
15 . i
Layer " -
Properties o X
D
Unsaved Layer State v
. . =
w
g ayer fading 25%
{1 Layers
Figure 1-63

How To: Freeze or Turn Layers Off

Start (Layer Freeze) or 5 (Layer Off).
Select an object on the layer that you want to change. It changes automatically.
You can continue selecting objects on other layers as required.

0N =

Press <Enter> to finish the command.
Two other commands are helpful with layer states:

™
=
o =y

(Turn All Layers On)

(Thaw All Layers)
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Settings

Layer Freeze and Layer Off have settings for how blocks, Xrefs, and Viewports respond to the
commands. These settings remain in effect until you change them.

Block selection Sets the nesting level of a block or Xref:
* Block (default): Freezes or turns off the layer on which the block was inserted. If
it is part of an Xref, it freezes the layer of the object.

« Entity: Only freezes or turns off the layer in the block or Xref that you actually
select.

» None: Freezes or turns off the layer on which the block or Xref was inserted.

Viewports Sets the way the command responds when you are working in a Paper Space
viewport.

* VPFreeze (default): Only freezes or turns off the layer in the current viewport.
» VP Freeze in All Viewports except Current: In the Home tab>extended Layers

oo

&7 ) .
panel, use -~ - (VP Freeze in All Viewports except Current) to freeze a selected
layer in all other viewports except the active one.

* Freeze/Off: Freezes or turns off the layer across the entire drawing.

How To: Lock or Unlock Layers

—

1. Click (Layer Lock)or&'z.' (Layer Unlock).

2. Selectan object on the layer that you want to change. It changes automatically.

A small padlock icon displays when you hover the cursor over a locked layer, as shown in
Figure 1-64.

Block Refere

Color B
Lavyer Sery
Linetvoe Bwli

Figure 1-64
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* Locked layers fade but are still displayed in the drawing. Use the Locked layer fading slider
in the extended Layers panel to control how much the layers fade, as shown in Figure 1-65.

Unsaved Layer State -
U By & T DS -
syer fading 25%
L%&érs
Figure 1-65

Isolating Layers

=% (Layer Isolate) is similar to changing the layer state, but it locks and fades (or turns off) all
of the objects in a drawing EXCEPT those that are on the layers that you selected to isolate, as
shown in Figure 1-66. When you have finished working with the isolated layers, you can return
them to their original layer state.

U NOTES i[ CASHIER H ,J MOTER CABMES J ” |
o Il L 1 o | B I

| [~ I —tt [
oA V } B Loan '

i H ‘ ] H ]

%}

SECRETARY RUetc WORKROOM)
TELLERS

e

NEW ACCOUNTS

- |

! ST '

Figure 1-66

How To: Isolate Layers

Click &« (Layer Isolate).

1
2. Select objects on the layer(s) in which you want to work.
3

Press <Enter>. All of the other layers are locked and faded.
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* The layers that are not selected to be isolated are either locked and faded or toggled off. To
change this, start the Layer Isolate command, select Settings, and select the required
option, as shown in Figure 1-67.

Figure 1-67

*  When you select Off you are prompted to set the way it works in Paper Space viewports. The
Vpfreeze option freezes the unisolated layers in the active viewport, and the Off option turns
the unisolated layers off in all of the viewports.

How To: Unisolate Layerém "

s

1. Click &4 (Layer Unisolate).
2. All of the isolated layers are restored.

M . .
* =¥ (Layer Previous) also restores layers that have been isolated and changes the current
layer back to the original if Layer Isolate was last used to change it.

Changing an Object's Layer
There are other ways of changing the layers of objects in a drawing, including (Change to

Current Layer) and ? (Copy Objects to New Layer). These commands change an object’s layer
by selecting other objects.

How To: Change to the Current Layer

Click 7 (Change to Current Layer).
Select the objects that you want to place on the current layer.

Press <Enter> to complete the command and note that the objects are moved to the
current layer.

How To: Copy an Object to a New Layer
This command creates new copies of selected objects and places them on a new layer. You
can then move the copies to a new location while you are still in the command or leave them on

top of existing objects.

1. Click = (Copy Objects to New Layer).
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2. Select the objects that you want to copy and press <Enter> to complete the selection set.

3. Selectan object on the destination layer or use the Name option to open the Copy To Layer
dialog box, in which you can select alayer name, as shown in Figure 1-68.

ﬂ Copy To Layer X

Destination layer:
o

Border |
Center

Computer

Constructions

Defpoints

Department

Dimensions

Hatching

Hidden

Lines v

Cancel Help ‘

Figure 1-68

4. Select a base point from which to copy. If you want the new copies to be on top of the
originals, you can press <Enter> to exit without moving the objects.

5. Selecta second point to place the new objects on the selected layer.
* The new layer to which objects are going to be copied must exist for this command to
be used.

Modifying Layers

In the Home tab>extended Layers panel, use (Layer Merge) to move all of the objects on
selected layers to a target layer. It automatically then purges the empty layer.
- x (Layer Delete) removes a layer and any objects associated with that layer.

* The default response to the final prompt of Do you wish to continue? for each of these
commands is No. You must specify Yes to complete the process.

How To: Merge Layers

1. Click =¥ (Layer Merge).

2. Select an objecton the layer that you want to merge. You can select several layers before
pressing <Enter> to continue.

3. Select an object on the target layer.
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4. A warning box opens, listing the layers that you are going to merge into the target layer. If

youtype Y for Yes, the objects are moved tothe target layer andthe other layers are deleted
from the drawing.

How To: Delete Layers

Click * (Layer Delete).

2. Selectan object on the layer that you want to delete. You can select several layers before

pressing <Enter> to continue. If you select multiple layers, the objects disappear from the
drawing as you click them.

3. Awarning box opens, listing the layers that you are going to delete. If you type Y for Yes, the
objects and layers are deleted from the drawing.

* If blocks are associated with the layer, they are redefined with objects from the deleted
layer.

@ Hint: Layer Translator (LAYTRANS command)

The =% (Layer Translator) enables you to move all the elements on a selected layer to
another new layer that you have to create first. In the Layer Translator dialog box (as shown
in Figure 1-69), create a new layer where you want the objects of the old layer to be moved
into. It automatically then purges the empty layer.

Translate From Translate Tg

£50 ~ [= ;Circles
£BCenter

ﬁConstmcnons
a Dafpaints v
<

Selection Filter

Load... New...

Figure 1-69
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Layer Walk

=4 (Layer Walk) provides an interface in which you can quickly display objects on specified
layers and then modify them in a dialog box, as shown in Figure 1-70. Use this command to
find out which layers the objects display on and then use other commands to move them to the
correct layer.

|
ﬂ LayerWalk - Layers: 18 >

h | ~ | | Fiter
Defpoints PS
Dimensions |
Doors
Electrical
Hatching

| HVAC
Misc

| Plumblﬂi -~

Text
Viewports ]

Purge [Restoreonexit |~ Help | Close

Figure 1-70
* You can either select from the list of layer names in the LayerWalk dialog box or use
E[?r (Select Objects) to select objects in the drawing window.
* Use <Ctrl> and <Shift> or drag to select multiple layers.

* Double-click on the name if you always want a layer to be displayed. An asterisk displays
next to the name. You can also right-click and select Hold Selection. You can release the

hold layers individually or as a group by right-clicking and selecting Release Selection and
Release All.

* If alayer does not contain any objects, you can click Purge to remove it from the drawing.

* When you have finished working in the dialog box, you can display the layer setup in your
drawing if you clear the Restore on exit option. If it is selected, the modifications you made
in the dialog box are not displayed in the drawing window.
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Filtering Layers

You can use filters to select layers more quickly. Type information including a wildcard
character (such as *) and press <Enter> to only display the layer names that match the filter, as

shown in Figure 1-71.

LayerWalk - Layers: 3 of 18 b4
[;' Ei ~ {_Eiher

Defpoints [

I Dimensions |

t Doors i
Purge Restore on exit Help Close

Figure 1-71

* To save afilter, right-click in the Layer list and select Save Current Filter. The filter is added

to the drop-down list.

* All of the layers display if you clear the Filter option.

* Inthe LayerWalk dialog box, right-click and select Save Layer State to save the current
selection of layers to be used later in the Layer State Manager.

* Inthe LayerWalk dialog box, right-click and select Inspect... to display the number of layers
in the drawing, number of layers selected, and number of objects on the selected layers, as

shown in Figure 1-72.

Inspect

Layers in drawing: |15 _!
Layers selected: |1 ]

)
Entities on selected layers: |0 |

2

Figure 1-72
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Practice 1f

Use Layer Tools

Practice Objective Z 10 minutes

* Modify the layers using the additional layer commands.

In this practice, you will freeze and toggle off layers, as shown in Figure 1-73, and then restore
the layer states. You will isolate and unisolate layers. You will use the Layer Walk and Layer
Merge commands to determine whether any layers are incorrect in the drawing and then fix
them as required.
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Figure 1-73
1. Open Bank-AM.dwg from your practice files folder.
2. Inthe Home tab, expand and pin the Layers panel.
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o

3. Practice freezing and toggling off layers using K (Layer Freeze) and % (Layer Off).

1

- -3

(Thaw All Layers).

=

I

4. Restore the layer states using = (Turn all Layers On) and

LN

‘v (Layer Isolate) and =~ (Layer Unisolate).

I

You can also try isolating layers using
Set the current layer to Electrical.
Vg
7. Click * (Layer Freeze). Atthe Select an object prompt, press <Down Arrow> and select
Settings>Block selection>Block. Select a door to freeze and note what happens. All the
doors disappear from the drawing.

Click =% (Thaw All Layers).

Hover your cursor on one of the text in the drawing. Note that the text is on layer Walls.
10. Set the current layer to Text.

11. Click “ (Change to Current Layer). Select the text and note how the color changes to blue,
which is the color of the layer Text.

12. Click =4t (Layer Walk). In the Layer Walk dialog box, select Doors. Only the objects that are
on layer Doors are displayed with everything else disappearing. Similarly, select Furniture
and STAIRS to display the objects on each layer. Select the layer Walls first and then select
the layer WALL. Note that the walls in the drawing are on two different layers with most of
them being on layer Walls and few of them being on layer WALL. Close the Layer Walk
dialog box.

¥

13. Set layer 0 to be the current layer. Click (Layer Merge) and select an object on the layer
Walls (top most horizontal wall of the layout). Press <Enter>.

14. Select an object on the layer WALL (a wall between the rooms VICE PRES and PRES).
Click Yes.

15. Expand the Layer Control in the Layers panel to verify that one of the wall layers is deleted
and all the walls are on a single layer.

16. Save and close the drawing.

End of practice
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Chapter Review Questions

1.

What do Workspaces control?

a. The available tabs in the ribbon and the display of Tool Palettes.
b. The settings in the Options dialog box.

c. The default template location.

d. Thedrawings that are open in the AutoCAD software.

Answer: a

If some objects are already hidden or isolated, you cannot add additional objects to the
isolated selection set.

a. True
b. False

Answer: b

How can you paste AutoCAD objects into a drawing at the same location asin the drawing
from which they were copied?

a. Select Edit>Paste Special in the Application Menu.
b. Rightclick and select Paste to Original Coordinates.
c. Rightclick and select Paste as Block.

d. Select Edit>Paste Special in the Menu Browser.

Answer: b

If you have'multiple drawings open, how can you switch between them? (Select all that
apply.)

a. Use Open to open the drawing again.

b. Press <Shift>+<Tab>.

c. Use Application Menu>Open Documents.

d. Use View tab>Interface panel, expanded Switch Windows drop-down list.

Answer: ¢, d

Whatis a function of the Layer Walk command?

a. Toggle the visibility of layers on and off by selecting them in the LayerWalk dialog box.
b. Change the properties of a layer.

c. Change the layer on which an object is located.

d. Create new layers in the LayerWalk dialog box.

Answer: a
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6. When selecting an object and then a grip, which of the following commands is started by

default?
a. Stretch
b. Copy
c. Scale
d. Move

Answer: a
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I T

[ Clean Screen

F Command Aliases
0~ Workspace Switching
Clipboard

[._E] Copy

N Copy with Base Point
E—‘| Cut

=4

= Paste

= Paste as Block

g
o Paste to Original
X Yj Coordinates
Layer
Change to Current Layer
Lry Copy Objects to New Layer

Layer Delete

 Status Bar

+ Command Prompt: <Ctrl>+<0> (zero), cleanscreenON
or cleanscreenOFF

Ribbon: Express Tools tab>Tools panel

Status Bar
Command Prompt: wscurrent

Ribbon: Home tab>Clipboard panel
Shortcut Menu: Copy
Command Prompt: copyclip or <Ctrl>+<0>

Shortcut Menu: Copy with Basepoint

Command Prompt: <Ctrl>+<Shift>+
<C> or copybase

Ribbon: Home tab>Clipboard panel
Shortcut Menu: Cut

Command Prompt: <Ctrl>+<X>
or cutclip

Ribbon: Home tab>Clipboard panel
Shortcut Menu: Paste
Command Prompt: <Ctrl>+<V> or pasteclip

Ribbon: Home tab>Clipboard panel
Shortcut Menu: Paste as Block
Command Prompt: pasteblock

Ribbon: Home tab>Clipboard panel
Shortcut Menu: Paste to Original Coordinates
« Command Prompt: pasteorig

+ Ribbon: Home tab>expanded Layers panel
Command Prompt: laycur

» Ribbon: Home tab>expanded Layers panel
Command Prompt: copytolayer

Ribbon: Home tab>expanded Layers panel
Command Prompt: laydel

© 2023, ASCENT - Center for Technical Knowledge® 1-63



AutoCAD 2024: Beyond the Basics - Instructor Guide

Layer Freeze Ribbon: Home tab>Layers panel
Command Prompt: layfrz

N

£F £F Layer Isolate/Layer * Ribbon: Home tab>Layers panel
e Unisolate « Command Prompt: layiso or layuniso
e VP Freeze in All Viewports  « Ribbon: Home tab>expanded Layers panel
- except Current « Command Prompt: layvpi
L7 LT Layer Lock/Layer Unlock + Ribbon: Home tab>Layers panel
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Chapter

Accurate Positioning

In this chapter, you learn how to use absolute, relative, and relative polar coordinates to specify
a point, use tracking to specify a point based on existing points, use construction lines, and
place reference points.

Learning Objectives § Thr 20min

* Locate positions in a drawing and new points based on existing object snap points.
* Create guidelines that are infinite in one or both directions.

* Add individual points and multiple individual points.

* Create a pattern of multiple individual points.
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2.1 Coordinate Entry

The AutoCAD® software has several ways of locating positions in a drawing by typing
coordinates or by coordinate entry, as shown in Figure 2-1:

* Absolute Cartesian Coordinates (X,Y)
° Relative Cartesian Coordinates (@X,Y)

* Relative Polar Coordinates (@Distance<Angle)

Cartesian Format (X,Y) Polar Format (Distance<Angle)

Figure 2-1
Absolute Cartesian Coordinates (X,Y)

Absolute Cartesian coordinates (X,Y) specify a point’s absolute location based on the origin
(0,0). You can use absolute coordinates to specify the first point of a line or the center point of
a circle. For example, typing 8,2 locates a point eight units in the X-direction and two units in the
Y-direction from the origin, as shown in Figure 2-2.

cify first point: | [8 ][z |

Figure 2-2

* Absolute Cartesian Coordinates are useful when you are given the coordinates to use, such
as in some mapping applications or drawings for numeric control machinery.

Relative Cartesian Coordinates (@X,Y)

Relative Cartesian coordinates specify a point’s distance away from the last point entered using
X-and Y-values.

° Relative Cartesian coordinates are useful when you are given an X- and Y-distance rather
than a distance and angle.

t
*  When using —™=! (Dynamic Input), the coordinates you type for the next point or second point
in acommand are automatically relative by default.
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How To: Draw Using Relative Coordinates

Accurate Positioning

If 9 (Dynamic Input) is toggled off, you have to force coordinates to be relative by putting
@ in front of them (@X,Y). @ is a shorthand way of identifying the last point entered.

When you type coordinates in the X)Y format, it overrides the default distance and angle
format.

In the example shown in Figure 2-3 the angled line is drawn using the specified dimensions
and relative coordinates. The drawing requires X- and Y-values, rather than distance and angle
values.

& 0N~

4.00

Figure 2-3
Verify that .= (Dynamic Input) is toggled on (highlighted).
Start the Line command.
Draw the short vertical segment 1 unit straight up.

At the Specify next point: prompt, type 4,1.75 and press <Enter>. This places the endpoint of
the segment 4 units to the right (X-value) and 1.75 units up (Y-value) from the last point.

s
* When . "'_} (Dynamic Input) is toggled on, the coordinates you type for the next point or
second point in a command are automatically relative by default. Therefore, @ is not
required.

At the Specify next point: prompt, type 0,-2.75 and press <Enter>. This places the endpoint
of the segment 0 units to the right (X-value) and 2.75 units down (Y-value) from the last
point.

Type C to close the object and complete the drawing.

The X- or Y-values can be either positive or negative. For example, @6,0 is a point 6 units

straight to the right of the last point, but @-6,0 is a point 6 units to the left (back along the
X-axis).
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Relative Polar Coordinates (@Distance<Angle)

When you are selecting the next point for a line, dynamic dimensions display the distance from
the last point and angle, as shown in Figure 2—4. Specifying the distance and angle is another
form of coordinates, known as polar coordinates.

Figure 2-4
* Relative polar coordinates identify a point at a specific distance and angle from the last
point selected.

_b.,
*  When drawing with 'J (Dynamic Input) toggled on, you can enter the distance, press
<Tab>, and enter the angle.

* You can also type polar coordinates in the form of distance
<angle. For example, @10<45 identifies a point ten units away, up, and to the right at a

45-degree angle from the last point entered (with T (Dynamic Input) toggled off).

* You can use the AutoCAD angle scheme (shown in Figure 2-5) to help type the polar
coordinates as distance<angle without needing to move the cursor to display the angle on
the screen.

qoe°
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270
Figure 2-5
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Notes on Coordinate Entry

+
You can use coordinate entry with or without using '} (Dynamic Input). If te (Dynamic
Input) is toggled off, you must use @ to make pointsrelative to the last point.

You can use @ alone to indicate the last point.

You can force coordinates to be absolute, rather than relative, by typing # in front of the X,Y
value. For example, #1,1 always goes to the absolute point 1,1.

The Dynamic Input settings can be changed so that the default for the second or next point

is absolute instead of relative. In the Status Bar, right-click on tom (Dynamic Input) and
select Dynamic Input Settings. In the Drafting Settings dialog box, in the Dynamic Input tab>
Pointer Input area, click Settings... and modify the settings in the Pointer Input Settings
dialog box.

Relative coordinates can be useful in commands (such as Move and Copy), and in drawing
commands. For example, you can use relative coordinates to copy an object at precise X-
and Y- distances from the original. To copy the circle on the lower left (as shown in

Figure 2-6), use the coordinates 5,3 as the second point.

o

3.0000

50000 ——
Figure 2-6
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@ Hint: The User Coordinate System

The User Coordinate System (UCS) refers to the system of X-, Y-, and Z-coordinates, which
define the AutoCAD Cartesian workspace. In the lower left corner of the window, a horizontal

line labeled X and a vertical line labeled Y display. This is called the UCS icon, as shown in
Figure 2-7.

A

X

Figure 2-7

To hide the UCS icon, click T—» (Hide UCSIcon) inthe View tab>Coordinates panel, as shown
in Figure 2-8. Youmightneed to toggle on the Coordinates panel, as it is off by default
(right-click in any panel of the View tab and select Show Panels>Coordinates). To have the
UCS icon remain in the lower left corner of the screen (rather than moving with the 0,0 point),

click T—'+ (Show UCS Icon). By default, TJ» (Show UCS Icon at Origin) is selected.

Bl e |

T e Show UCS Icon at Origin
—

% Show UCS Icon

» Hide UCS Icon
—

—

Figure 2-8

Typically, you work with a fixed coordinate system called the World Coordinate System or
WCS. The UCS can also be changed to adjust the orientation of the drawing plane, which is
primarily used in for 3D models.

To return to the standard World Coordinate System at any time, click ‘Lt—% (World) in the View
tab>Coordinates panel.
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Practice 2a

Draw Using Coordinate Entry

Practice Objective Z 5 minutes

* Draw an object using typed coordinates.

In this practice, you will draw using typed coordinates, as shown in Figure 2-9.
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Figure 2-9

1. Starta new drawing based on Mech-Millimeters.dwt, which is located in your practice files
folder. Save it as New Plate.dwg.

I,.
Toggle on "‘J (Dynamic Input) if it is not already on.
Start the Line command.

For the first point, type the absolute coordinates 120,120 and press <Enter>.

Qs W N

For the next point, type 120<0 and press <Enter>. This draws the first segment 120 units
straight to the right (angle 0) from the last point.

6. For the next point, type 100,50 and press <Enter>. This places the endpoint 100 units to the
right (X-value) and 50 units up (Y-value) from the last point.

For the next point, type 75<90 and press <Enter>.
For the next point, type 120<180 and press <Enter>.

For the next point, type —100,-50 and press <Enter>to draw the angled segment down and
to the left.

10. Type C and press <Enter> to close the figure.
11. Save and close the drawing.

End of practice
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2.2 Locating Points with Tracking
Object Snap Tracking Review

You can use the technique of Object Snap Tracking to locate a new point based on existing
object snap points. In other words, you can track from two points to find the intersection point
of their tracking lines. For example, you can find the precise center of an object in your drawing
by tracking from the midpoints of two sides, as shown in Figure 2-10.

4ﬁ—7~ - e -
T [Midpcint: < 0°, Endpoint < 90° |

Figure 2-10

=} .
. (Object Snap) and (Object Snap Tracking) must both be toggled on to use Object
Snap Tracking.

* Hover the cursor over the object snap point and then move it away vertically or horizontally
to display the tracking line.

* You can select one point and type a distance to move in one direction along a tracking line
from that point.

Temporary Track Point

=— (Temporary Track Point) can create additional tracking points, which can be useful when
you are using Object Snap Tracking and need to have more than two tracking points. It enables
you to find a location based on two distances from another point. For example, if you need to
position a circle with its center five units to the left and three units up from an endpoint, you
need to use Temporary Track Point to add the additional point.

[s]
J (Object Snap) and (Object Snap Tracking) must both be toggled on to use
Temporary Track Point.

* You can start a Temporary Track Point by right-clicking and selecting Osnap Overrides>
Temporary track point in the shortcut menu or by typing TT in the Command Line, after
starting a draw command.
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In the Status Bar, toggle on (Object Snap) and (Object Snap Tracking).

Start acommand, such as Line or Circle.

When prompted for a point, start = (Temporary Track Point) by typing tt.

Hover the cursor over an existing point, which is then marked with a small plus mark.

Move the cursor to lock the required tracking angle from the temporary point, and then type
a distance to move in relation to the temporary point, as shown in Figure 2-11.

o~ w D=

['Track Point: 1.1495 < 270° ]

Figure 2-11

Tracking lines display when you have locked a tracking angle from the temporary point.

IMPORTANT: Do not move the cursor directly over the cross that marks the temporary
point. Doing so clears the point.
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Practice 2b

Locate Points with Tracking (Mechanical)

1]

Practice Objective 4 5 minutes

* Place holes at certain locations.

In this practice, you will use Object Snap Tracking and Temporary Track Point to place holes on
amachine part, as shown in Figure 2-12.

. 12 -
[
(] l O
P o P
o 1.1 T { \)
8] ) i k
f‘\:f‘I | A o105
! N3 x 26
Figure 2-12

1. Open Track-M.dwg from your practice files folder.

ju}
2. Setthe Object Snap Settings to Midpoint, and verify that (Object Snap) and (Object
Snap Tracking) are toggled on.

3. Todraw a circle using the Circle command, hover the cursor over the midpoint of the left
vertical line as a tracking point, and then pull the cursor to the right. Note that a tracking line
is displayed. Type 75, press <Enter>, and set the diameter (using the <Down Arrow>) to 25.

4. Repeat this process to place the 6 diameter circle, 25 units from the midpoint of the left
vertical line, as shown above in Figure 2-12.

5. Start the Circle command again and start the Temporary Track Point override by right-
clicking anywhere and selecting Osnap Overrides>Temporary track point.

6. Hover the cursor over the midpoint of the left vertical line, and pull the cursor to the right.
Type 40 (as shown on the left in Figure 2-13) and press <Enter>. A small plus mark
displays at the temporary track point. Move the cursor directly below the plus mark. A
vertical tracking line displays. Type 19 (as shown on the right in Figure 2-13) and press
<Enter> to select another point 19 units down from the temporary point.
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N
ISp'e:ify temporary OTRACK point: E}I [40

T
—

Figure 2-13

7. The cursor snaps to the point. Place a 6 diameter circle at this temporary track point
location.

8. Repeat this process to place the last circle (6 diameter) as shownin Figure 2-12, but move
the cursor directly above the cross.

9. Save and close the drawing.

End of practice
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Practice 2¢

Locate Points with Tracking (Architectural)

Practice Objectives Z 10 minutes

* Draw the walls of a building.
* Position additional wall lines using tracking methods.

In this practice, you will create walls for a simple building outline using the Polyline command
and then use Object Snap Tracking and Temporary Track Point methods to help position
interior partitions, as shown in Figure 2-14.

6000

B 600 : g
Figure 2-14

1. Start anew drawing based on AEC-Millimeters.dwt, which is found in your practice files
folder.

2. Make the layer Walls current. Using the Polyline command, verify that the Width option is
set to 0, and then draw the outside of the building as shown in Figure 2-14. Start from the
lower left corner and draw counter-clockwise.

. [

] (Object Snap Tracking) can help to position the point for the top left corner.

3. Offset the exterior walls 150mm to the inside.
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4. Make the layer Partitions current and draw the interior partitions except the undimensioned
partition wall.

a]
5. Use (Object Snap) and (Object Snap Tracking) to help position the bottom
partition line and then make it 75mm wide.

o
6. Fromthiswall, usethe (Object Snap) and (Object Snap Tracking) to draw the
middle partition wall.

7. For the top-most floating wall, start the Pline command. Hover the cursor over the top left
inner corner (Endpoint) of the wall. Enter tt (for Temporary Track Point) and press <Enter>.

8. Drag the cursor down, enter 1500 and press <Enter>. A plus mark is established. Drag the
cursor right, enter 3000 and press <Enter>. The first point of the polyline is established.
Draw the floating wall starting from this point.

9. Save the drawing as Open Office.dwg and close the drawing.

End of practice

© 2023, ASCENT - Center for Technical Knowledge® 2-13



AutoCAD 2024: Beyond the Basics - Instructor Guide

2.3 Construction Lines

Use temporary construction lines as guidelines for creating the more permanent parts of your
design, as shown in Figure 2—15. Regular lines can serve as construction lines, but do not
always provide the required length. Construction lines andrays are infinite lines thatcan be
used to help construct your drawing.

* Construction Line and Ray are located in the Home tab>expanded Draw panel.

Py

o8

Figure 2-15
Construction Lines

The XLine command creates a construction line that is infinite in both directions.

l-:ISWHTo. DféWa Construction Line

E
1. In the Home tab>expanded Draw panel, click #* (Construction Line).

2. Selecttwo points on the screen for the line to go through or select an option in the menu. If
you select two points, you can create additional construction lines by continuing to select
points at different angles around the first point.

3. Using the <Down Arrow> menu, select the Hor, Ver, or Ang options before selecting the first
point if you want to make a series of horizontal, vertical, or angled construction lines.

4. If you want to create construction lines offset by a specific distance, select the Offset
option in the <Down Arrow> menu.

5. The Bisect option creates a construction line that bisects a selected angle. It is determined
by three points: angle vertex point, angle start point, and angle endpoint.

Construction lines are not affected by zooming.

* Construction lines should be placed on a separate layer that can be toggled off or made
non-plotable.

2-14 © 2023, ASCENT - Center for Technical Knowledge®



Accurate Positioning

Rays

A ray extends infinitely in one direction from a specified point and you can input more than one
ray from the same point.

How To: Draw a Ray

In the Home tab>expanded Draw panel, click (Ray).
Select the start point for the ray. This becomes the end point of the ray.
Select a through point for the ray.

> w ph -

Continue to select other through points to create additional rays at different angles, but
with the same end point.

5. Press <Enter>toendthe command.
* Use object snaps to place construction lines and rays precisely on existing objects.

* Ray does not have the same options as Construction Line.
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Practice 2d

Use Construction Lines

Practice Objective —i 10 minutes

* Create guidelines that are used to add geometry.

In this practice, youwill draw circles and then add more circles to the plate using construction
lines for precise placement, as shown in Figure 2-16.

Figure 2-16

1. Create a new drawing based on Mech-Millimeters.dwt, which is located in your practice
files folder. Save it as Round Plate.dwg.

2. Draw two circles (R=50 and R=200) around the center point 250,120. Use the Zoom Extents
command to display the entire drawing.

3. Toggle on the Center object snap.
Set the current layer to Construction.
5. Draw a third circle (R=120) around the same center point.
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6. Inthe Home tab>expanded Draw panel, click ¥ (Construction Line). Place the following
three construction lines through the center point of the circles:

* Horizontal
* Vertical

* Angular at 45 degrees

Select the Hor, Ver, or Ang options in the <Down Arrow> menu before selecting the through
point, which is the center of the circles, as shown in Figure 2-17.

*"““IV'S;}ecVify-a pointor [=|| ZEEEDS

Figure 2-17
Set the current layer to Object.

8. Drawsix circles with R=25 at the intersection (Intersection object snap) of the construction
lines and the middle circle.

9. Toggle off the layer Construction.
10. Save and close the drawing.

End of practice
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2.4 Placing Reference Points

The Point command places permanent reference markers into a drawing. For example, a point
could be used to mark the center point of an arc for future reference, or to mark the precise
location of survey points on a map, as shown in Figure 2-18. The visibility of this reference
marker can be toggled on and off as required.

/14{_,“ S 4

Figure 2-18

° You can add multiple individual points using * (Multiple Points). Two other commands,

SR (Divide) and - vs*‘ (Measure), create groups of points in a pattern. You can access these
point commands in the expanded Home tab> Draw panel, as shown in Figure 2-19.

Home Insert Annotate Param

: - ’ C -
Line Polyline Circle Arc

4 Draw
Figure 2-19
* Once placed in a drawing, points can be moved or erased like other objects.

* Use the Node object snap to snap to a point.
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Setting the Point Style

To change the appearance of points in your drawing, click “»* (Point Style...) in the Home tab>
expanded Utilities panel. The Point Style dialog box opens (as shown in Figure 2-20), enabling
you to select from the available point styles.

* Changing the point style changes the display of all of the points in the drawing.
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‘ PointSize:  |5.0060 | %

(@ Set Size Relative to Screen
(O SetSize in Absolute Units

Cancel Help
Figure 2-20
Creating Groups of Points

Creating groups of points can be very useful. For example, you might need to space electrical
outlets evenly around a large room in a floor plan (as shown in Figure 2-21), or to place
markers every 900 meters along a runway on a map.

1

it th I3 h B
900 } 300 900 800 900
[1_ EQUAL EQUAL EQUAL EQUAL
H
b ¢
Figure 2-21
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Placing Evenly Spaced Points on an Object

The Divide command places points to divide an object into a specified number of equal
segments. You can specify the number of segments. This is not the number of points: a line
divided into three segments has two points placed along it as shown in Figure 2-22.

vl 352
A X
Figure 2-22

1. In the Home tab>expanded Draw panel, click e (Divide).
2. Select the object that you want to divide.

3. Enter the number of segments. The points are evenly spaced, dividing the object into equal
length segments between the points.

* You can use the Block option to insert a block instead of a point style.

Placing Points at Specified Intervals on an Object

The Measure command places points at a specified distance along an object. You specify the
length of segments (the distance between points). The software begins to measure from the
end point closest to the location used to select the object.

How To: Measure an Object
1. Inthe Home tab>expanded Draw panel, click i (Measure).
Select the object that you want to measure.

Specify the length of the segment. The points are spaced at the specified distance along
the object.

* If the object cannot be divided evenly, the remainder is left at the end of the object, opposite
to where it was selected.

* You can use the Block option to insert a block instead of a point style.
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Practice 2e

Place Points

Practice Objective Z 5 minutes

* Place points to mark the locations on objects.

In this practice, you will place points to mark the locations of the centers of holes in a plate. You
will use Point, Divide, and Measure commands to position the points, as shown in Figure 2-23.

250

Figure 2-23
1. Open Points-M.dwg from your practice files folder.
Change the current layer to Constructions.

Draw a line from the midpoint of the left side (vertical line) of the plate, 250 units straight to
the right side.

Offset the line 50 units on either side.
In the Home tab>expanded Utilities panel, click "+ (Point Style) to open the Point Style
dialog box. Select the cross with a circle or other visible point style and click OK.

6. Inthe Home tab>expanded Draw panel, click s (Multiple Points). Place points at the

midpoint and right endpoint of the middle construction line. Press <Esc> to end the
command.
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9.

10.
11.

12.
13.
14.

In the Home tab>expanded Draw panel, click o (Divide) and select the top construction
line. Type 8 as the number of segments. Note that seven points are added, evenly dividing
the line.

In the Home tab>expanded Draw panel, click -“+* (Measure) and select the bottom
construction line closer to the left endpoint. Type 70 as the length of segments and press
<Enter>. Three points are added, spaced at that distance apart.

Add Node as an additional Object snap.
Set the current layer to Object.

Start the Circle command and place a circle on one of the nodes (points). Select an
appropriate radius for the circle such that it encloses the cross of the point.

Use the Copy command to copy the circle to the other points.
Toggle off the layer Constructions.
Save and close the drawing.

End of practice
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Chapter Review Questions

1. With Dynamic Input toggled off, after you pick the first corner for a rectangle, what are the
typed coordinates that can be used to make it 20 units long and 8 units high?

a. 20,8
b. @8,20
c. 820
d. @20,8
Answer: d

2. What does @ represent in the AutoCAD software?
a. Indicates that Object Snap is going to be used.
b. Indicates that a temporary tracking point is going to be used.
c. Indicates a point relative to the last point.
d. Used in place of 0.

Answer: ¢

3. What does the Temporary Tracking Point enable you to do that Object Snap Tracking alone
does not?

a. Find alocation based on two distances from another point.
b. Draw circles, lines, and rectangles.

c. Find a location based on only the midpoints of two objects.
d. Precisely pick a point without using an object snap.

Answer: a

4. The difference between construction lines and regular lines is that construction lines
extend infinitely.

a. True
b. False
Answer: a
5. Which command would enable you to position points every 5 units along a line?
a. Temporary Tracking Point
b. Divide
c. Point

d. Measure

Answer: d
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6. Relative coordinates are relative to the
a. Origin (0,0)
b. Last point picked

c. Nearest object snap
d. Current screen display

Answer: b
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I I

Construction Line .

Divide

S

L,

Hide UCS Icon

Measure

Point (Multiple Points)

Point Styles .

” Ray

te Show UCS Icon .
i
1o Show UCS Icon at Origin .
e
o—: Temporary Track Point .

Ribbon: Home tab>expanded Draw panel
Command Prompt: xline or x|

Ribbon: Home tab>expanded Draw panel
Command Prompt: divide or div

Ribbon: View tab>Coordinates panel

Ribbon: Home tab>expanded Draw panel
Command Prompt: measure or me

Ribbon: Home tab>expanded Draw panel
Command Prompt: point or po

Ribbon: Home tab>expanded Utilities panel
Command Prompt: ddptype

Ribbon: Home tab>expanded Draw panel
Command Prompt: ray

Ribbon: View tab>Coordinates panel
Ribbon: View tab>Coordinates panel

Shortcut Menu: Snap Overrides>Temporary Track
Point

« Command Prompt: tt

World .
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Chapter

Projects: Productivity Tools

This chapter contains practice projects that can be used to gain additional hands-on experience

in the topics and commands covered so far in this guide. These projects are intended to be self-
guided and do not include step-by-step information.

Learning Objectives Z 30min

Mechanical: Create several parts and objects using various Drafting Settings.

Architectural: Create several plans using various tracking and placement commands.
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3.1 Schematic Project: Purifier Unit

Z 15 minutes

In this project, you will use editing techniques to modify the piping diagram shownin
Figure 3-1.

Figure 3-1

Open Piping-M.dwg from your practice files folder.
2. Use the Stretch command to stretch the Heater elements farther to the right, as shown in
Figure 3-2.

PURIFIER UNIT -

ST A

Figure 3-2
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3. Use grips to copy and rotate the gate valve (the blue hourglass shape) to the locations
shown in Figure 3—3. Use the Nearest object snap to place the valves precisely onthe lines.

4. Use Trim to remove the section of the line inside the valves, as shown in Figure 3-3.

PURIFIERUNIT 7o

TS

Figure 3-3

5. Use grips to stretch the endpoint of the lines on the left side to connect with the T fittings,
as shown in Figure 3-4.

Figure 3-4
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3.2 Mechanical Project: 2 Views

Z_ 20 minutes

In this project, you will create the front and top views of a part, as shown in Figure 3-5.

l Tt Frioln e Tide T

Figure 3-5

1. Starta new drawing based on Mech-Millimeters.dwt, which is located in your practice files
folder and save it as 2Views.dwg.

2. Use the drawing tools you have learned to create the two views, as shown in Figure 3-5.
Use construction lines or (Object Snap Tracking) to help align and draw the views.
Place the hidden lines on the layer Hidden.

3. Switchtothe /SO A2 layout tab and display the views in a viewport scaled at 1:1. If time
permits, add annotative dimensions in the layout viewport, as shown in Figure 3-5.
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3.3 Architectural/Civil Project: Formal Garden

Z 40 minutes

In this project, you will create a formal garden plan. Use a construction line to establish the
center line, and then use tracking and other methods to help place the various components as
shown in Figure 3-6. The dimensions are for reference only. You are not required to draw them.

arn
{

&

P L 10800
Af 2

Figure 3-6
1. Start a new drawing based on Civil-Millimeters.dwt, which is located in your practice files
folder and save it as Formal Garden.dwg.

2. Inlayer 0, draw the 9000 x 15200 building (extreme left rectangular object in Figure 3-6)
with the 1500 x 3000 porch along the backside center, as shown in Figure 3-6.

Use the XLine command to establish the center line.

4. Drawthe rectangular garden wall (300mm thick) and paths (1200mm) with gates (900mm
on center of wall), as shown in Figure 3-6. Use tracking or other construction lines to help
you. Place the objects on the layer Pavement Edge New.

Add three semi-circular steps offset at 300mm with the smallest step of 750mm radius.

(Optional) If time permits, add the elliptical pool and the path leading up to it.
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3.4 Mechanical Project: Cover Plate

Z 30 minutes
In this project, you will draw one view of a mechanical part, as shown in Figure 3-7.
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Figure 3-7

1. Start a new drawing based on Mech-Millimeters.dwt, which is located in your practice files
folder.

2. Draw the objects shown in Figure 3—7 with the help of tools such as Dynamic Input, Direct
Distance Entry, Polar Array, and Object Snap Tracking. Draw only the objects, not the
dimensions. Note that all of the dimensions are mirrorimages unless otherwise indicated.

3. Save the drawing as Cover Plate.dwg.
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3.5 Architectural Project: Addition

Z 15 minutes
In this project, you will draw an addition to an existing house plan, as shown in Figure 3-8. The

dimensions are for reference only.
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Figure 3-8
1. Open Addition-AM.dwg from your practice files folder.

2. . Along the top right side, draw the addition shown in Figure 3—8. The walls are 100mm thick.
Remember to use the appropriate layers. Use Dynamic Input, Direct Distance Entry, Object
Snaps, Object Snap Tracking, and other drafting tools to help create the drawing.

* Use the dynamic Door-Metric and Window-Metric blocks from the Architectural tab in
the Tool Palettes.

* Use grips to adjust the length and depth of the window and door blocks to match the
depth of the wall.

3. Saveand close the drawing.
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3.6 Mechanical Project: Block

Z 10 minutes

In this project, you will use the Drafting Settings tools to help draw a mechanical object, as
shown in Figure 3-9.
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Figure 3-9

Start a new drawing based on Mech-Millimeters.dwt, which is located in your practice files

folder. Save it as Block.dwg.

Draw the objects shown in Figure 3—-9. Draw only the objects, not the dimensions.

Construction Hints:

3.

3-8

Save and close the drawing.

Toggle on Dynamic Input and use Polar Tracking to draw the outline. Set the Polar Angle to
30 degrees to draw the angled segments. Depending on how you construct the lines, Object
Snap Tracking can help you to draw the top undimensioned segments.

Use Object Snap Tracking to place the three circles in relation to the outline.
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3.7 Mechanical Project: Plate

Z 15 minutes

In this project, you will use the Drafting Settings tools to help draw the object shown in

Figure 3-10.
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Figure 3-10
1. Start a new drawing based on Mech-Millimeters.dwt, whichis located in your practice files

2.

folder. Save it as Angled Plate.dwg.

Draw the objects shown in Figure 3—10. Draw only the objects, not the dimensions.

Construction Hints:

Start with the circle with a diameter of 50.

Use Object Snap Tracking to place the three R13 fillets (drawn as full circles) in relation to

the larger circle. Draw the two angled segments on the right Tangent to the R13 circles. You
will trim the circles later (after you complete the drawing) to convert them into fillets.

Start at the bottom quadrant of the bottom circle and begin drawing the outline clockwise.
Use Polar Tracking. Setthe Polar Angle to 45 degrees to draw the angled segments at the
upper left side. Use Object Snap Tracking to draw the remaining segments of the outline.

Use Object Snap Tracking to position the two circles with a diameter of 13.

Trim the three circles with a radius of 13 to convert them into fillets.
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In this chapter, you learn how to add geometric and dimensional constraints to objects, modify
parameters, and create user parameters.

Learning Objectives Z Thr 20min

Control how geometry reacts using the Geometric constraints.
Specify distances, radii, or angles that must be fulfilled by the geometry.

Specify, modify, and delete an object’'s geometric constraints, and customize the
constraint settings.

Add dimensional constraints and convert the existing dimensions into constraints.
Modify and add formulas to dimensional constraints.
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4.1 Working with Constraints

Constraints and parametric tools provide ways of testing design options while maintaining
specific relationshipsin a drawing. They are used extensively in software, such as the

Autodesk® Inventor® software and the Autodesk® Revit® Architecture software. The AutoCAD®
software uses them to enhance 2D sketching. There are two types of constraints: Geometric
and Dimensional, as shown in Figure 4-1.

b ddmd 0 B 1300777 & <gg—— Dimensional constraint

Geometric constraint

Figure 4-1

* Geometric constraints control how geometry reacts. For example, you can specify that a line
remain horizontal or that two circles are concentric.

* Dimensional constraints specify distances, radii, or angles that must be fulfilled by the
geometry. Dimensional constraints can include formulas referencing other constraints or
using basic mathematical functions.

*  When you hover the cursor over an object that has constraints, IE displays, as shown in
Figure 4-2.

Figure 4-2
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4.2 Geometric Constraints

Once objects have been sketched, you can automatically and manually add constraints to the
geometry by selecting them in the Parametric tab>Geometric panel, as shown in Figure 4-3.
Click the required constraint icon and select the objects that you want to constrain.

w’ L A )
v @ & [ showHide
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aw 7 X7 A [ showal
Comstrain ¢, “n [1] = [‘ Hide Al
Geometric ¥
Figure 4-3

Auto Constraining Objects

The Auto Constrain command enables you to automate the process of applying various
constraints to multiple objects together. If you are working with rectangles or multiple lines or
polylines, you can use the Auto Constrain command first to set up the parallel, perpendicular,
horizontal, or vertical relationships. This command is best used to constrain rectangles as
applying other constraints could force the rectangle away from the correct shape.

How To: Auto Constrain Objects

1. Draw the objects in the design. -
In the Parametric tab>Geometric panel, click = (Auto Constrain).

Select the objects that you want to constrain.The constraints are applied as shown on the
rectangle in Figure 4-4.

* One perpendicular, one horizontal, and four parallel constraints help a rectangle to keep
its shape.

Parallel

constraint
\‘ ’

Horizontal
Perpendicular / oG L

/ constraint )

Figure 4-4
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* Commands that duplicate objects, such as Copy, Mirror, and Array, also duplicate any
related constraints.

Specifying Geometric Constraints

Before you start adding constraints, draw the objects, including any fillets or chamfers. The
exact sizes and angles of the objects are not important.

* Linear objects include lines and polyline segments. For the purpose of constraints, a
polyline segment can be selected separately from the rest of the polyline.

* Radial objects include circles, arcs, and ellipses.

Horizontal and Vertical

7=7 (Horizontal) and iﬂ (Vertical) constraints force linear objects to remain horizontal or
vertical. Select the linear object that you want to be horizontal or vertical, as shown in

Figure 4-5.
p
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Tl /
" =
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\\H /// =
v

Figure 4-5

* You can also use these tools to align two points horizontally or vertically, such as center
points for circles. When prompted to select an object, press <Enter> to select two points.

* Horizontal and Vertical constraints can also be used with ellipses and text.
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Parallel and Perpendicular

ra (Parallel) constrains two linear objects, forcing them to take on the angle of the first object.

~ (Perpendicular) constrains the second linear element to rotate 90 degrees from the angle
of the first linear object. Select a linear object and then a second linear object. The objects take
on the angle or right angle of the first object, depending on the selected constraint. Examples of
these constraints are shown in Figure 4-6.

Perpendicular ——— =
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" b
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s '_,/ Parallel
P constraint
/' Va
F
Figure 4-6

* Parallel and Perpendicular constraints can also be used with ellipses and text.

Tangent

, ) . . ) .

./~ (Tangent) constrains an object to the tangent of a radial object. At least one object needs to

beacircle, arc, orellipse, but the objects do not have to touch. Select one objectand then select
a second object. The elements are then forced to be tangent, as shown in Figure 4-7.
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Figure 4-7
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Smooth

iy (Smooth) ensures that the selected objects continue the same curvature values between a
spline and other linear objects. Select the spline at the endpoint at which you want the curve to
continue. Select the second linear element, which can be a line, polyline, or another spline. In
Figure 4-8, the endpoint of the spline and the endpoint of the line (indicated by their grips) are
selected.

Line Spline RN Curvature
B r' L h | “KContinuous
et )
s ¥ A =8 L /,/—ﬂ T
e Smooth ?\_
\__J/ constraint \xx_ /
Figure 4-8

Coincident

E

{— (Coincident) constrains two points to remain together or a point to remain touching another
point on an object. Select a point on one object and then a point on a second object. The point
on the second object is moved coincident to the point on the first object. In the example shown
in Figure 4-9, the center of the circle has been constrained to the midpoint of the line. A
constraint bar does not display with coincident constraints, but a small blue square displays.

_//_\\_ Coincident T \
\ constraint /

| i \

N N

Figure 4-9

* Coincident constraints can also move along an object, such as the end of the arc
constrained to the line.
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Concentric

P,

g‘g‘:ﬁ&i (Concentric) constrains two radial objects, such as arcs, circles, or ellipses, to maintain the
same center point. Select the first center point of a radial object, and then the second center
point of another radial object. The two objects take on the center point of the first object, as
shown on the right in Figure 4-10.

TN ,// \\\

e : j
\L ”) l\ Q\\ /)f/
il _/Concentric N

\/«/

" constraint — g
Figure 4-10

Colinear

Fa (Colinear) constrains two lines to lie along the same infinite line. They do not need to be
touching. Select the first line and then select the second line. The second line moves to line up
with the first line, as shown in Figure 4-11.

Colinear v’
constraint

—

Figure 4-11

* Colinear constraints can also be used to make ellipses and text colinear with other objects,
such as lines or ellipses.

Equal

= (Equal) constrains two linear elements to maintain the same length or two radial elements to
maintain the sameradius.
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1. Select the first object and then the second object.

2. The second object takes on the measurements of the first object. In Figure 4-12, the object
on the right was not constrained and only the selected segment of the polyline changed in
distance.

Figure 4-12

* When using Auto Constrain and the Equal constraint, it is applied to lines or polylines of the
same length and circles of the same diameter.

Fix

[ (Fix) constrains a point on an object to remain fixed to a specific location on the World
Coordinate System. You can also fix an entire object, rather than just a single point.

Symmetrical

|
[i] (Symmetrical) constrains two points on objects or forces objects to be symmetrical about a
symmetry line.

* Add other constraints first before applying the symmetrical constraint.

How To: Add a Syrﬁrﬁétrical Constraint

1. Select the first object or press <Enter> to select a point on an object.
2. Select the second object or point.
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3. Select the symmetry line. The objects move into symmetry about the symmetry line, as
shown in Figure 4-13.

‘ | Symmetrical
| | constraint
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Figure 4-13

Constraint Bars

Constraint bars are icons that display when geometric constraints are applied to objects. If
more than one constraint is applied to an object, the icons touch, forming a bar. When you
hover the cursor over a constraint in the constraint bar, the related objects highlight in the
drawing.

* Totoggle off individual constraint bars, click ¥, which displays when you hover the cursor
over the bar, as shown in Figure 4-14.

X

‘s

INA

Figure 4-14

* Toggling off the display of a constraint bar or an icon does not delete or remove the
constraint. It only hides the icon.

A
* Todisplay the constraints of selected objects, click [« - (Show/Hide Geometric Constraints)
in the Geometric panel.

1
* Todisplay all of the constraints in a drawing, click [ “» (Show All Geometric Constraints).

A
° To hide all of the constraints in a drawing, click [ « (Hide All Geometric Constraints).
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Modifying Geometrical Constraints

Objects that are constrained can still be modified using grips. When you select the grip, you can
still stretch, move, rotate, and scale the objects as long as the constraints are satisfied, as
shown on the left in Figure 4-15. Press <Shift> to cycle between maintaining and relaxing
constraints. Relaxing constraints (as shown on the right in Figure 4-15), removes those
constraints.

P &
—@ 7
i V 7
v=
A s "

Constraints applied Constraints released
Figure 4-15

* If you modify the location of the grip when the constraints are released, any unfulfilled
constraints are automatically deleted.

* You canrelax (remove) a constraint by pressing <Shift> while modifying an object.
Deleting Constraints

To delete a constraint, select the constraint inthe constraint bar, right-click and select Delete,
as shown in Figure 4-16. You can also select the constraint and press <Delete>.

' Delete

Hide
Hide All Constraints

Constraint Bar Settings

Figure 4-16
* In the Parametric tab>Manage panel, you can click EEJ& (Delete Constraints) and then select
the object from which you want to delete all of the constraints.
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Constraint Settings

Click ™ in the Parametric tab>Geometric panel to open the Constraint Settings dialog box in
the Geometric tab, as shown in Figure 4-17. It contains three tabs: Geometric, Dimensional, and
AutoConstrain. The options in these tabs enable you to control how the constraints are
displayed and used in the drawing.

Q Constraint Settings X

Geomelric: Dimensional AutoConstrain

D Infer geometric constraints

Constraint bar display settings

EEerpendwuiar i |Z Parafle! SelectAl
=[] Horizontal | [P vertcal Clear Al
v [v]Zangent “+. [V]Smooth (G2}

[v]Coliinear = [AConcentric
00 [l symmetic = []Equal

Coincident d¢ [VFix

Constraint bar ransparency
50 |
[¥] Show constraint bars after applying constraints to selected objects

[] Show constraint bars when objects are sefected

OK Cancel Help
Figure 4-17

* The Geometric tab enables you to control the constraints that display in the constraint bar
and the transparency of the bar.

* The Show constraint bars after applying constraints to selected objects controls whether
or not constraint bars display when you have applied constraints to objects.

* The Show constraint bars when objects are selected controls whether or not the constraint
bars display when objects are selected.

* The Infer geometric constraints option uses existing constraints to determine whether
additional constraints are required as more objects are added to the drawing. The
constraints are then automatically added as required. Use Infer Constraints in the

Customization list in the Status Bar to toggle the Infer geometric constraints option on
or off.

* The AutoConstrain tab sets the priority in which constraints are applied when Auto
Constrain is used. You can also control the Tolerance.
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4.3 Dimensional Constraints

The dimensional constraints that are created to define a feature’s shape are considered
parameters. They drive the object’s size, distance, and angle and can be changed at any time,
causing the features to update automatically.

In the example shown in Figure 4-18, the dimensional value that positions the cut feature has
been changed. Therefore, the position of the feature updates to reflect the design change.

The AutoCAD software automatically assigns names (e.g., d1 or d2) to dimensions. You can
display the name, name and value, or value of the dimension, as required.

1. Create the objects that you want to constrain and apply geometrical constraints to them.

2. Inthe Parametric tab>Dimensional panel (shown in Figure 4-19), select the type of
dimension that you want to place.

- "' AL e B .+ ShowyHide

¥ s rrx‘ I»—« Show Al
Linear Aligned =+ o SHOWA

[ Hide al

'qft Annotational Constraint Mode
Dimensional ¥
Figure 4-19
3. Specify the points that you want to dimension and then pick the dimension line location.

4. When the dimension highlights, type a number value, expression, or formula for the
dimension.
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Types of Dimensional Constraints

All available dimensional constraints are described as follows:

Linear: Constrains the horizontal or vertical distance between two points. The direction
depends on the placement of points and dimension line.

Horizontal: Constrains the X distance between two points or objects (in the Linear fly-out).

Vertical: Constrains the Y distance between two points or objects (in the Linear fly-out).

Aligned: Constrains the distance between two points on an object or on two different
objects.

Radius: Constrains the radius of a circle or arc.
Diameter: Constrains the diameter of a circle or arc.

Angular: Constrains the angle between two lines or polyline segments, or between three
points (vertex, first, and second angle constraint points).

Convert: Turns already existing dimensions into dimensional constraints.

* The dimensional constraints work in the same way as the standard dimension commands.

* For some Dimensional Constraints, you can select entire objects.

* Click m (Show/Hide Dynamic Constraints) to toggle the visibility of the selected

dimensional constraints on and off. You can also click m (Show All Dynamic Constraints)

or m (Hide All Dynamic Constraints) to toggle all of the constraints on or off.

* Dimensional constraints are dynamic. They display at the same size when you zoom, but
they do not plot.
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* You can change dynamic constraints to annotation constraints in the Properties palette, as

shown in Figure 4-20. Annotation constraints use the active annotation scale and
dimension style.

* By default, the Name and Expression display for dimensional (in both the dynamic and
annotation) constraints. This can be changed to Name or Value in the Dimensional tab of

Constraint Settings dialog box, as shown in Figure 4-21. Open the dialog box by clicking b

X
14 Rotated Dimension (D, = n‘\ MR
3%
Constraint v
Constraint Form  Dynamic E?
Reference Dynamic
Name Annotational l
Expression 0.02655988395...
Value
Description
vk
= Misc 4
72
g Text =
x Text rotation 0
o
Figure 4-20

in the Parametric tab>Dimensional panel.

E Constraint Settings
Geometric Dimensional - AutoConstrain

Dimensional constraint format

Dimension name format:

Name and Expression v

Name
Value onstraints
Name and Expression

Show hidden dynamic constraints for selected objects

X

| d1=d2+d3
[ |

Figure 4-21
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1. Draw the dimension(s) using standard dimension commands.

In the Parametric tab>Dimensional panel, click |‘1 (Convert).

3. Select the dimension and press <Enter>. The dimension becomes a parameter
(dimensional constraint), as shown in Figure 4-22. The parameter value can then be
modified.

Figure 4-22

@ Hint: Best Practices for Dimensional Constraints

When creating dimensions, use the following guidelines:

* Consider the dimensions that are going to be displayed in drawings and note the
resulting feature relationships.

* Consider changes that might be made to the model in the future and how easily the
dimensions facilitate those changes.

Periodically modify dimensions to test what if scenarios. This is called flexing the model and
helps eliminate future problems by verifying that the modelbehaves correctly.
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Modifying Dimensional Constraints

To modify a dimensional constraint, you can double-click on the text and type the new
information in the text field, as shown in Figure 4-23.

Figure 4-23

* When dimensional constraints reference one another, fx: is added to the beginning of the
dimension to indicate that a reference already exists.

You can also modify the constraints in the Parameters Manager palette, as shown in

Figure 4-24. Click Jo (Parameters Manager) in the Parametric tab>Manage panel.
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Figure 4-24

* In the Parameters Manager, modify the Expression. The Value updates automatically.

X

* Toremove a dimensional constraint, select it in the Parameters Manager and click or
press <Delete>.
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* By default, all of the parameters in a drawing display. Click A (Filter) and select All Used in
Expressions to only display the parameters used in expressions, as shown in Figure 4-25.

<4 Name » Expression  Value

= Dimensionat Constrasnt Parametes

[ twert fiiter « < >

Alj Used in Expressions: 3 of 6 parameters dispiayed

Figure 4-25

* You can search for parameters by typing a value in the Search for parameter field in the
Parameters Manager.

Formulas in Constraints

Formulas canbe added to dimensional constraints when they are inserted or in the Parameters
Manager.

* Formulas are user-defined mathematical relations that are used to capture and control
design intent.

* Anequation is created by writing a relation using dimensions or parameters from the model.
For example, equations can be used to keep a hole centered on a block, as shown with the
dimensions for d3 and d4 in Figure 4-26.

=5 0000 &

Figure 4-26
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Creating User Parameters

User parameters can be added to strengthen the formulas. For example, you might have a bolt
size that impacts several other parameters in the drawing, as shown in Figure 4-27. By creating
a user parameter, you can easily flex the object by changing the user variable and noting how
the other objects react. Changing the user value modifies the object.
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g U tvert filter Q¢ >
f_ All: 7 of 7 parameters displayed
)

Figure 4-27

3
1. Inthe Parameters Manager, click N (Create User Parameter). A new parameter displays in
the User Parameters area.

Note: User parameter names cannot contain spaces, begin with a number, or be over
256 characters.

Type a name and an expression.

3. Use the parameter in the expression of other parameters.
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Practice 4a

Work with Constraints

Practice Objectives X 30 minutes
* Add geometric constraints to the drawing.

Add dimensional constraints to the drawing.

In this practice, you will add geometric constraints to a drawing using the Auto Constrain
command. You will then add dimensional constraints to drive an existing model’s shape and
size, as shown in Figure 4-28.
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Figure 4-28

Task 1: Add automatic geometric constraints.

1. Inthe AutoCAD software, open Entry-Clamp-M.dwg from your practice files folder.

&)
2. In the Parametric tab>Geometric panel, click = (Auto Constrain).
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3. Selectall of the objects in the drawing (use crossing or window selection) and press
<Enter>. Many constraints are applied, as shown in Figure 4-29.

* If the constraints were not applied correctly, open the Constraint Settings dialog box and
check the settings in the AutoConstrain tab.
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Figure 4-29

4. Select one of the lines and move itbyits grip. Note that the object is not constrained
enough to keep it from distorting, as shown in Figure 4-30. Press <Esc> twice to exit the
selection.

Figure 4-30

5. Inthe Geometric panel, click l—— (Coincident).
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6. Select the right end point of the bottom arc and then the left end point of the closest line, as
shown in Figure 4-31. Thearc and the line is joined.

/ ¢ Sdects‘ecbnq_poiﬁt of [

Figure 4-31
Note: As you add the constraint, its symbol is displayed with the object it is applied to.

7. Adda Tangent constraint to the arc and coincident line. In the Geometric panel, click

O (Tangent) and select the arc (created in the previous step) and its corresponding line
(the line to which you joined it).

8. To make the same line parallel to the line above, click ~% (Parallel) and select the top line
and the bottom line.

9. Click ~ (Perpendicular) to make the right line touching the two horizontal parallel lines
perpendicular. Select the top horizontal line, and then the right line. The object should now
be similar to the one shown in Figure 4-32.

L §

o

Figure 4-32
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10. In the Geometric panel, click = (Equal). Select the vertical line on the right and then the

angled line on the bottom left, as shown in Figure 4-33. The two lines become equal in
length.

11. Modify one of the lines using grips. The vertical lines automatically adjusts to stay equal in
length.

X
O =
First Equal line
Second Equal line
&

Figure 4-33

12. Similarly, make the two arcs = (Equal). Select the bottom arc and then the top arc.

13. Use (@ (Concentric) to havethe circle and top arc share the same center point by selecting
the top arc and then the circle. The circle might move outside the lower arc.
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14. Select the bottom left angled parallel line to display its grips. Pull the middle grip slightly
down to resize the object so that the circle is inside the lines, as shown in Figure 4-34.
Press <Esc>.

Figure 4-34

15. In the Geometric panel, click ﬁ] (Fix). Select the circle to make this a fixed point.

16. Flex the object by moving one of the lines. Note that it is still not fully constrained and
needs to be finished with dimensional constraints. Undo the flex action.

5’/1
17. Click [ (Hide All) to hide the geometric constraints.

Task 2: Add dimensional constraints.

1. Inthe Parametric tab>Dimensional panel, click H (Linear). If the Annotation Scale dialog
box opens, click OK.

Press <Enter> to change to the Object option.

3. Select the vertical line on the right and then click to the right of it to place the dimensional
constraint value field.
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4. Type 1inthe Dimensional constraint field and press <Enter>. The dimensional constraint is
applied, as shown in Figure 4-35.

* Both the vertical line on the right and the angled line on the bottom left automatically
adjust their lengths because they are equal.

O

Figure 4-35

Note: If the dimensional constraint does not display in the format shown in Figure 4-35,
set the Dimension name format to Name and Expression in the Constraint Settings dialog
box (Dimensional tab).

o

5. Usel ' (Linear) with the Object option to select the top horizontal line. Set the value of the
dimension text to 1.

,ﬁ\
6. Use @' (Aligned) with the Object option to select the top left angled line. Set the value of
the dimension text to d2+1, as shown in Figure 4-36.

* If the name of the top horizontal line Dimensional constraint is something other than d2,

type its current name in the formula expression of the Dimensional constraint value field
for the angled line in the top left.
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@
il
/ ﬁ
N
/ {\,/}
# j / '//——
/
/ /f'/
Vi /

Figure 4-36
Double-click on the linear dimensional constraint d2.

Type 2in the linear Dimensional constraint field to change its value and press <Enter>. Both
the d2 line and the d3 aligned lines update.

9. Inthe Dimensional panel, click { *: (Radius) and set the bottom arc to the dimension text
value of 0.5.

10. In the Dimensional panel, click a3 (Angular). Select the horizontal line at the bottom right
and then the angular line at the bottom (left of arc), as shown in Figure 4-37. Set the
dimension text value to 120.

Figure 4-37
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1. In the Parametric tab>Manage panel, click f (Parameters Manager), if it is not already
open.

2. Inthe Parameters Manager, underthe Expression column for ang7, change the value to 100
and press <Enter>. The model updates accordingly. Change the same parameterto 150 (as
shown in Figure 4-38) and press <Enter> to update the model.

3. Atthetop of the Parameters Manager, click (Create User Parameter) to create a new
user parameter.

4. Change the name of the new user parameter to base and change its Expression to 1.5, as
shown in Figure 4-38.

5. Inthe Parameters Manager, change the Expression for d3 to d2+1+base, as shown in
Figure 4-38, and press <Enter>. Note how the model updates.

X

> Search for parameter Q
£+ .

» Name 4 Expression  Value
& Dimensicnal Constraint Parameters
% angl 150

i 21 d1 1
i a2 2

5 Z.d3  d2+1+base

= “radl 05

r = User Parameters
o s 'base 15

»

f All: 6 of 6 parameters displayed
t2)

Figure 4-38

6. Flex the model several times using different values in the Parameters Manager.
7. Hide the Parameters Manager.

A
1. In the Geometric panel, click [{. (Show All) to display the geometric constraints.

2. Inthe Geometricpanel,click 2 to open the Constraint Settings dialog box.
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3. Ensure that you are in the Geometric tab. In the Constraint bar display settings area, clear

the Tangent option, as shown in Figure 4-39.

‘ ﬂ Constraint Settings

Geometric Dimensional AutoConstrain

[ Infer geometric constraints

Constraint bar display settings

[“]Perpendicular [v]Parallel
= Hori;omal 1 Mertical
7y []Tangent -+ [v]Smooth (G2}
*" [“]|Collingar ) [v]Concentric
[ 11 [“] symmetric = [v]Egual
[~]Coincident i [V]Fix

[ 1 only display constraint bars for objects in the current plane

Figure 4-39

Select All

Clear All

4. Selectthe Dimensionaltab and change the Dimension name format to Value, as shown in

Figure 4-40.

ﬂ Constraint Settings
Geometric Dimensional AutoConstrain

Dimensional constraint format

Dimension pame format

Value v

Show lock icon for annotational constraints

[] Shaw hidden dynamic constraints for selected objects
Figure 4-40
5. Click OK.
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6. The dimensional constraints now only display the value and the tangent constraint glyphs
are no longer displayed, as shown in Figure 4-41.

Figure 4-41
7. Save the drawing.

End of practice
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Chapter Review Questions

1.

Which Geometric constraint forces two linear objects to take on the angle of the first
object?

a. Symmetrical
b. Parallel
c. Vertical

d. Perpendicular
Answer: b

Which of the following can be displayed for Dimensional constraints?
a. Symmetrical

b. Tangent

c. Name and Value

d. Equal

Answer: ¢

You can convert existing dimensions into Dimensional Constraints.
a. True
b. False

Answer: a

How can you add Formulas in Dimensional Constraints?
a. You cannot add Formulas in Dimensional Constraints.
b. When the Dimensional Constraints are inserted.

c. Use the Tool Palettes.

d. Use the Layer Properties Manager.

Answer: b

The Auto Constrain command is best used with the object type.

a. Ellipse

b. Circle

c. Rectangle
d. Arc

Answer: ¢
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6. If you create user parameters, how do they affect the constrained object?
a. They delete all of the formulas.
b. They control Geometric constraints.
c. Changing the user value modifies the object.

d. They remove Dimensional constraints.

Answer: ¢
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Command Summary

I R

Constraint Management

EH Delete Constraints Ribbon: Parametric tab>Manage panel
b3
]J"-' . Parameters Manager + Ribbon: Parametric tab>Manage panel

Dimensional Constraints

‘\v Aligned * Ribbon: Parametric tab>Dimensional panel

@

E..:'-.\ Angle * Ribbon: Parametric tab>Dimensional panel
3

= Convert * Ribbon: Parametric tab>Dimensional panel
{94

,éjj] Diameter » Ribbon: Parametric tab>Dimensional panel

r—fl Hide All Dynamic * Ribbon: Parametric tab>Dimensional panel
3

Constraints

'F + Horizontal * Ribbon: Parametric tab>Dimensional panel
‘«—,{ Linear * Ribbon: Parametric tab>Dimensional panel
."{im Radius * Ribbon: Parametric tab>Dimensional panel
m Show All Dynamic * Ribbon: Parametric tab>Dimensional panel

Constraints

r—‘] Show/Hide Dynamic
N Constraints

I Vertical

Geometric Constraints

Ribbon: Parametric tab>Dimensional panel

Ribbon: Parametric tab>Dimensional panel

Auto-Constrain * Ribbon: Parametric tab>Geometric panel

| Coincident Ribbon: Parametric tab>Geometric panel

% i Colinear + Ribbon: Parametric tab>Geometric panel
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@ Concentric « Ribbon: Parametric tab>Geometric panel

Equal * Ribbon: Parametric tab>Geometric panel

Fix * Ribbon: Parametric tab>Geometric panel

Eo

Hide All Geometric
Constraints

Ribbon: Parametric tab>Geometric panel

-
!\
pa}

= Horizontal * Ribbon: Parametric tab>Geometric panel
A Parallel * Ribbon: Parametric tab>Geometric panel
\{’ Perpendicular + Ribbon: Parametric tab>Geometric panel
[+« Show All Geometric * Ribbon: Parametric tab>Geometric panel
* Constraints
[ Show/Hide Geometric * Ribbon: Parametric tab>Geometric panel
. Constraints
<o Smooth * Ribbon: Parametric tab>Geometric panel
' Symmetrical * Ribbon: Parametric tab>Geometric panel
f
ef% Tangent  Ribbon: Parametric tab>Geometric panel
ol
;“ Vertical * Ribbon: Parametric tab>Geometric panel
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In this chapter, you learn how to create local blocks, edit blocks, and remove unused elements

by purging. You also learn how to add blocks to tool palettes and to modify tool properties in
palettes.

Learning Objectives X Thr 35min

* Create different types of blocks that can be used in the same drawing or inserted into
other drawings.

Modify block objects and customize block settings to remove elements from a drawing.
* Create a palette and add blocks to it.
* Modify the properties of a tool.
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5.1 Creating Blocks

The objects that are reused frequently can be saved as a blocks. The blocks you need to use
might already exist in your drawings, or you can buy block libraries for almost any type of
drawing. You can also easily create your own blocks. A block can be locally defined in a drawing
or saved as a drawing file for use in other drawings.

Creating Local Blocks

The Create Block command converts a group of selected objects into a single named object or
local block definition that only belongs to the current drawing.

How To: Create a Block

1. Draw the objects that you want to include in a block. ‘
In the Insert tab>Block Definition panel or Home tab>Block panel, click ) (Create Block).

In the Block Definition dialog box (as shown in Figure 5-1), specify the Name, Base point,
Objects, Behavior, Settings, and Description.

Name:
Base point Objects Behavior
E] Specify On-screen D Specify On-screen Annotative
’t( Pick point % Selact objects
X 0 O Retain Scale uniformly
y: 0 (@ Convert to biock
Allow exploding
O Delete
zZ 9
' No objects selected
Seltings Description
Block unit:
Miilimeters
Hyperfink...
[j Open in block editor OK Cancel Help
Figure 5-1
4. Click OK.

5~2 © 2023, ASCENT - Center for Technical Knowledge®



Working with Blocks

Block Settings

When you create a block, you need to specify various parameters in the Block Definition dialog
box, as shown in Figure 5-2.

n Block Definiticn X

Name:
Part

Base point Objects Behavior

E} Annotative

% Pickpont 5 Select objects " [[] Match block orientation
- 1o layout
X: 144,7209469102729 ORetain
y: 3485498997362569 (O Canvert 10 block ] Allow exploding
{® Delete
z Q
1object selected
Settings Description
Block unit: Mechancal Parn
Milkmeters
Hyperlink...
|:] Open in block editor oK Cancel Help
Figure 5-2

Base Point Area

The Base point is a critical setting, which controls the handle of the block when it is inserted. A
good base point makes a block much easier to insert. In the example shown in Figure 5-3, the
block for a door has its base point at the hinge corner, where it attaches to the end of the wall
and the block for the manhole cover has its base point at the center of the cover.

Base point Base point

=

Figure 5-3
In the Base point area, you can specify the base point by doing one of the following:

Select Specify On-screen to select the base point after you close the dialog box.

* Click * (Pick point) to select a point onthe screen and then return to the dialog box.

* Type an exact XY,Z coordinate.
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Objects Area

* Select Specify On-screen to select the objects after you close the dialog box.

* Click % (Select objects) to select objects on the screen and then return to the dialog box.

* Define what you want to do with the objects after you select them. You can retain them,
convert them to a block, or delete them.

* Click (Quick Select) to start the Quick Select command, which can be used to filter out
objects in your selection as required.

Behavior Area

* Blocks can be annotative, which means they scale appropriately to the sheet of paper when
they are plotted. This is used when you are creating annotation blocks, which often include
text (such as a section callout bubble or room tags), as shown in Figure 5-4. Use
Annotative to make the new block annotative.

Figure 5-4

* Create annotative blocks at the correct size for plotting. The Annotation Scale factor of a
viewport scales them when they are inserted through the viewport.

* You can also use Scale uniformly to force the X- and Y-scaling of the block to be the same
when the block is inserted into the drawing.

* Use Allow exploding to explode the block into its components after it is inserted into the
drawing.
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Settings Area

Select a type of measurement in the Block unit drop-down list. This controls the scaling of
the block when it is inserted into another drawing that uses a different type of unit. For
example, if the unit in the block and the units in the drawing are different, the block is
automatically scaled when it is inserted.

Click Hyperlink... to add a link to another file or to a web address.
Select Open in block editor to add dynamic features to the block.

In the Description area, you can type a description of the block or any notes as required.

Creating Drawing Files from Objects (WBlock)

Blocks created with the Create (Block) command are stored in the drawing file in which they
were created and are only available through that drawing. If you want to select objects and save
them as a separate drawing file that can be used globally in other drawings, use the Write Block
(Wblock) command.

The Write Block command saves a copy of a block definition on your computer as a drawing
file. Each use of Write Block creates a separate drawing file (DWG).

As with any .DWG file, the drawing files created with the Write Block command can be
inserted into other drawings. Drawings to be used as blocks are often stored in a block

library, which is a shared network folder containing drawings that are available to everyone
in an office.

You can use Write Block to break a large drawing into smaller components.

To insert a file made with Write Block into another drawing, in the Libraries tab of the Blocks
N e . .

Palette, use the navigation tool 1 to the drawing that you want to insert.

Once you have inserted the file, it creates a local block definition in the drawing. The local
block definition is not linked to the DWG file that was made with Write Block.
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1. Inthe Insert tab>Block Definition panel, expand the Create Block flyout and click - (Write
Block). The Write Block dialog box opens, as shown in Figure 5-5.

B wite Block

Source
QO Block
(O Entire drawing
(® Qbjects
Base point

4, | Pick poim
X. 170.5063732483582

Y: 331.803048646314

z2: 0

Destination

Eile namse and path:

C:\Usarsymuthoo\new block

Insert ynits: Milimeters

Objects
% Select objects g
(@ Retain

(O convert ta block
O Delets fram drawing

! No objects selected

oK Cancel Help

2. Select an option in the Source area:

Figure 5-5

* Block: Select a block name from the drop-down list to create a Wblock from an existing

block in the drawing.

* Entire Drawing: Selects all of the objects in the drawing including any named objects
(such as layers and dimension styles that are associated with the objects), and the
current layer. Any unused named objects (such as empty layers) are not included. This is
a quick way to clean up a file before it is stored.

* Objects: Select the objects using the options in the Base point and Objects areas.

3. In the Destination area, specify the destination filename and path.

Also, specify the Insert units if they are to be different than the default units.

Click OK.
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5.2 Editing Blocks

You might have a library of standard details, but need to change one of them for your current
project. You can change a local block definition in a drawing using the Block Editor, as shown in
Figure 5-6.

n' DEHBL » Ase Shaft2-M... > Typew ieyword e phease Q, 2 muthoo cHEBE O- e [u] % |

Home Insert Annctate View Manage Output Addins Collaborate Express Tools  Featured Apps _ =~

T 0 s K A A0 T@sn | 9 5 =
Cn EJH lf}J _ﬁ L.yoa K | 8 fag ae B o f i [..?_l i \ ‘? I-&) -E:—'/ V
=D v ., w W 3 [ : D4 et L P | |mmiw | N N
Edit  Save  Text Aula ) © tinear Aligned " "7 glock T ParametersiAuthoring| Paint  Move  Aftribute  Visbility Close
- . - - . Sy
Block Biock  Block Comstran O % 1 = [ Table  ©.i  Manager | Palettes | Defimtion giockEditor
Open/Save ~ Geometric » Dlirmerssivnal b Manage ' Action Parameters ~ - Close

= | stat  shafz-mr X+

H
=
=
&

Fararmoter Lo

Bilty

Lookup

Constaints

Batepoint

(] BLOCK AUTHORING PALETTES - ALL PALETTES

ix f £~ fype a command

= Model 5040 ISOAT  + 20859255, 708.2792,00000 MODEL Hf i v fmil, & - N - ,é]lﬁ

-Euo-rl3-

Figure 5-6

* When you open the Block Editor, the Block Editor contextual tab opens containing the tools
that are required to create complex dynamic blocks, including constraints and special

parameters. You can use the tools on any of the other tabs as well to create or modify block
objects.

* Changing the block definition modifies all of the instances of the block in the drawing.

* The fastest way to start the Block Editor is to double-click on the block that you want to edit.
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1. Double-click on the block that you want to edit. Alternatively, in the Insert tab>Block
Definition panel, click ) (Block Editor).

2. Inthe Edit Block Definition dialog box (as shown in Figure 5-7), select the block that you
want to edit and click OK.

n Edit Black Definition X

Block to create or edit X
Preview

<Current Drawing> A
_ArchTick
A$CO80411BD

ADSH2426
| |[ARROW

CNTRLINE
| |D

DBELSINK
DOOR
Door - Imperial | Description
DOOR26
| |DooR3
DOORSL
| |Etuese |
IFOS |

Figure 5-7

3. The Block Editor contextual tab opens, the drawing window background changes to gray,
the Block Authoring Palette displays, and many of the constraint tools display with the
selected block.

4. Modify the block.

5. When you are finished, click v (Close Block Editor).

The selected block displays in the Block Editor in its original position, even if you selected an
instance that was rotated.

Remaking Blocks

* Tomodify a single instance of a block (rather than the block definition), you can Explode the
block into its original raw components, provided that the Allow Exploding option was

toggled on when the block was created. This command also converts polylines into lines
and arcs.

* If the block objects were originally created on layer 0, they revert to this layer when the block
is exploded.
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If you have exploded a block and modified its components, you can use the Create (Block)
command to make the components into a block again.

If other instances of the block are in the drawing, select the insertion point that was used for
the previous block.

If you use the same name as the original block when you redefine it, all of the instances of
that block in the drawing update to match the new block definition.
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Practice 5a

Create and Edit Blocks

Practice Objectives X 25 minutes

* Define a block.
* Create a new drawing file from a local block.
* Create a new file and then redefine the block.

In this practice, you will define a block for a couch, first drawing the objects and then using the
Create Block command. You will then use Write Block to create a new drawing file from your
local block. You will also use Write Block to select part of a drawing and create a new file, and
then use Block Editor to redefine a block.

Task 1: Create a local block.

In this task, you will define a block for a couch, first drawing the objects and then using the
Create Block command, as shown in Figure 5-8.

X
%

100

760

100 533 533

)

180 y

Figure 5-8
Open California House-AM.dwg from your practice files folder.

2. Set the current layer to Furniture. (Hint: You will draw the block on this layer so that it
retains the properties of the layer Furniture no matter what layer you insert it on.)

3. Zoomin on any one of the rooms and draw a couch (without the dimensions; they are for

reference only), as shown in Figure 5-8. Add Tmm to the middle seat to make it 534mm
wide.

4. In the Insert tab>Block Definition panel, click Ly (Create Block). In the Block Definition
dialog box, name the block Couch.

5. In the Base point area, click L (Pick point) and select the midpoint at the back of the
couch as the base point.
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8.
9.
10.
11.

12.

Working with Blocks

In the Objects area, click *. (Select objects), select the couch objects, and press <Enter>.
Select the Delete option.

Verify that the Block unitis set to Millimeters.

Verify that Open in block editor is NOT selected.

Click OK. The block is created and the couch is deleted from the active drawing.
Set the current layer to 0.

Open the Blocks Palette in the Recent or Current Drawing tab. Using the Repeat Placement
option, insert a couch in several rooms (note that it is still the color of the layer Furniture).

Save the drawing with a few couches inserted.

'!:'_g_;_;__lfmz_":mCreatg a drawing file from a block.

1.
2.
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In the Insert tab>Block Definition panel, expand the Block flyout and click - - (Write Block).

In the Write Block dialog box, for the Source, select Block, expand the drop-down list of local
blocks in the drawing, and select Couch. You do not need to select the Base point or Objects
because you are using an existing block definition which has all the options already set.

In the Destination area, use ... to set the path to your practice folder and the filename to

Couch, as shown in Figure 5-9. The Insert units should be set to Millimeters. Click OK to
create the new drawing file.

a Write Block X

Source

@ Block Couch
O Entre drawing

O Qbjects

Base point Objects

Destination

File name and path

ClAutoCAD 2024 Fundamentals Practics FilesiCouch dwg

Insert units Milkmeters

OK Cancel Helip

Figure 5-9
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N o o &

Open the new drawing Couch.dwg from the practice files folder.
Use the Zoom Extents command to display the couch. Save and close the drawing.
Open Plan1-AM.dwg from your practice files folder.

In the Blocks Palette>Current Drawing tab, note the list of blocks displayed. The Couch
block is not in the graphics list. Open the Libraries tab. Click Lm (navigation tool) near the
top right corner of the palette to open the Select a folder or file for Block Library dialog box.
Navigate to your practice files folder and select the Couch.dwg file. Click Open. Note that it
is listed in the Libraries tab of the Blocks Palette, as shown in Figure 5-10.

X
& Fitter. v MY
=z
g [ Couch.dwg v @ o]
t Path: Couch.dwg
o
= *Couch.dwg
@
ol
o
& Options Q -
V&% Insertion Point
R scale -| x!1 Y1 Z 1
v :]O Rotation 0 Angle
2
S V/]'® Auto-Placement
a v
3 — o ¥4
V& Repeat Placement o
i Explode S
£l

Figure 5-10

Insert a couch into one of the rooms. Open the Current Drawing tab of the Blocks Palette
and note that it is listed there, which indicates that it is now a local block in the drawing
Plan1-AM.dwg.

Save and close Plan1-AM.dwg.
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In this task, you will toggle off most of the layers in a drawing and use Write Block to copy the
remaining objects to a new file, as shown in Figure 5-11.

Figure 5-11

1. In the California House-AM.dwg, use the Zoom Extents command to display the entire
plan.

¢ If California House-AM.dwg is not already open, open it from your practice files folder.

2. Freeze all of the layers except 0, Doors, Walls, and Windows (many layers are already
frozen).

3. Click- " (Write Block). In the Write Block dialog box, in the Source area, select Objects.

4. Inthe Objects area,click * (Select objects)and select all of the visible objects. Right-
click or press <Enter> to return to the dialog box.

5. Leave the Base point at 0,0,0. Set the path to your practice folder and name the file
Floorplan-1M.dwg.

6. Click OK to close the dialog box.
Close California House-AM.dwg. Do not save changes.

8. Open Floorplan-1M.dwg. Only the objects that you selected display along with the layers 0,
Doors, Walls, and Windows (Layer Control).

9. Close the drawing. Do not save changes.
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In this task, you will use the Block Editor to redefine a block with a new design, as shown in
Figure 5-12.

R200—.
R100— N\

Figure 5-12

1. Open California House-AM.dwg and thaw the layer Furniture. Double-click on one of the
Couch blocks.

2. Inthe Edit Block Definition dialog box, Couch is highlighted with its preview displayed. Click
OK to continue.

3. The Block Editor opens with the block filling the drawing area. Also the background is
changed to gray and the Block Authoring Palettes displays. Close or hide the Block
Authoring Palettes.

4. Fillet the back corners of the couch, as shown in Figure 5-12.

to Couch.

6. Note thatall of the instances of the Couch block in this drawing are automatically updated
to the new style. Insert another Couch and note that it has also changed.

7. Save and close the drawing.

End of practice
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5.3 Removing Unused Elements

A drawing might contain elements that were defined once but are no longer used. Common
examples of this include:

* Blocks that are defined but not inserted anywhere.
* Layers that do not contain any objects.
* Named components that are no longer used.

These unused (or unreferenced) definitions use disk space and can significantly increase the
size of your drawing. Use the Purge command to remove these items.

The various Purge tools are available in the Manage tab> Cleanup panel, as shown in the
Figure 5-13.

1 Purge
()

), | )
Find Overk

Non-Purgeable Items A

v Audit
Cleanup
Figure 5-13

Use : (Overkill) to remove duplicate and overlapping geometric objects such as lines, arcs,
and polylines. Examples of the changes made by the Overkill command include:

¢ Deleting duplicate line or arc segments.
* Deleting arcs that overlap portions of circles.
* Combining partially overlapping lines drawn at the same angle.

* Deleting zero-length and overlapping polylines.

I__-Iow To:__ Purge All Unreferenéed"'I'{"éfh;"

1. In the Manage tab>Cleanup panel, click '* - (Purge) or in the Application Menu, select
Drawing Utilities>Purge. The Purge dialog box opens.Click Purge All and click Close to end
the command.
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[
1. Inthe Manage tab>Cleanup panel, click : (Purge) or in the Application Menu, select
Drawing Utilities> Purge.

2. In the Purge dialog box, in the Named Items Not Used area, select the category of the item
that you want to purge (such as Blocks, Layers, etc.). You can also expand the list for any
category and select individual items to purge, as shown in Figure 5-14. The Preview area
displays the image of the item to be purged.

H purge X
Purgeable Items . Eind Non-Purgeable ltems
Named Items Not Used 5y | Preview ~—

— rm.

‘w All items
2 Blocks

B 25041180)

[ Detail view style

Dimension styles
Groups
Layers

Options -

Linetypes
v Materials Confirm each item to be purged
e Mate
5 Mine styles [JPurge nesteditems

> Multileader Styles Purge Unnamed Objects
| ti} Plat styles
 Section view style ([]Zero-length geometry

’? Shapes Empty text objects
i Table styles
A, Textstyles [Jorphaned data

(’, Visual styles

Purge Checked ltemis Purge Al Clase : Help
Figure 5-14
3. Click the check boxes of the items to be purged. Click Purge Checked Items.
4. Click Close when you are finished.

If the Confirm each item to be purged option is selected, you are prompted to verify each
item before it is purged.
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* To completely purge all of the unreferenced elements in the drawing, select the Purge
nested items option. For example, this enables you to purge any unreferenced layers that
are part of (or nested in) an unreferenced block definition.

* The Purge Unnamed Objects area provides you with the options of purging Zero-length
geometry and Empty text objects separately.

* Selecting the Find Non-Purgeable Items tab in the dialog box displays a list of items that are

in use and cannot be purged. (If you are not in the Purge dialog box, you can use 10- (Find
Non-Purgeable Items) in the Manage tab>Cleanup panel.) Select an item to display the
information about why it cannot be purged. A detailed information such as the number of
items on each layer and their effect on the size of thefile is also provided, as shown in
Figure 5-15. You can also click the Select Objects button to zoom in to the specific non-

purgeable object.
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~» Detail view style
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. Plotstyles
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i, Table styles
& Af Textstyles

g

% Visual styles
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Practice 5b

Purge

Practice Objective Z 5 minutes

* Remove unused block definitions and empty layers.

Inthis practice, youwill remove unused block definitions and empty layers from a drawing
using the Purge command.

1. Open Purge-AM.dwg from your practice files folder.
2. Open the Layer Control and review the list of layers.
* There are 29 layers in the list.

3. Expandthe Insert Block gallery and note that several blocks are defined in this drawing, but
are not used.

4. Inthe Manage tab>Cleanup panel, click [T\ (Purge), orin the Application Menu, expand
Drawing Utilities and select Purge.

5. Inthe Purge dialog box, expand the Blocks category to display the blocks thatcan be
purged, as shown on the left in Figure 5-16.

6. Expandthe Layers category to display the layers that can be purged.
Click Purge All. In the Purge - Confirm Purge dialog box, select Purge all checked items.

Most of the unused items are purged, but some stillremain. These items were nested in
blocks, as shown in the middle in Figure 5-16.

9. Click Purge All again and select Purge all checked items. All of the unused items are
purged, as shown on the right in Figure 5-16.

:= All iterns

118 Blocks ; Blacks o ;\:__’ E Al items
Ld cHAIR (1 D13 -[11%4) Blocks
| DESK .

ml

> Detail view style

#

“11+#) Dimension styles
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Cilgper l@j Uetail view styls IS troups
[ ) TELK-ANSI EXPANDED 8 [ty Dimesssion siytas o ayers

Ly TRUC-ARCH D (2400 2 3
1% Detail view styls

Figure 5-16
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10. Click Find Non-Purgeable Items and expand Blocks. Select _Arch Tick and note the
information about why it cannot be purged. Also note the additional information such as
the number of items and their effect on the size of the file, as shown in Figure 5-17.

A purge X
Pyrgeabls tams Find Non-Purgeable ltems
Named [tems in Use Preview %
:: All ilems
ﬁ:g; Blocks

(& D2z

e e
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3150 A3 titie block Itis used by dimension styte: Architectural-MM$Q
IS0 Ad tite block (portrait)
Detail view style

Details v
+ .2 Damension styles
Groups Named ltem: ArchTick -
A Size 117 Bytes
5 (=4 Layers Usage Count Ei
¥ = Linstypes ~ Nested Block Inserhons (4)
£ Materials 2 inside block *D22
- Mline styles 2 inside block *D23
7/ Muttileader Stylas ~ Dimension Style (1)
[ Plot styles Architecturat- MMSO
Saction view styls . — Rotated Dimension (2}
Close Help
Figure 5-17

11. Close the Purge dialog box.

12. Open the Layer Control. Only six layers arelisted and the unreferenced layers have been
removed.

13. Expand the Insert Block gallery. The unused blocks have been removed.
14. Save and close the drawing.

End of practice
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5.4 Adding Blocks to Tool Palettes

Tool palettes are the easiest way of inserting blocks into your drawing. You can create custom
palettes in the Tool Palettes to organize your blocks into logical categories.

Once the palette has been created, drag and drop blocks into it to create tools for those blocks.
Then use the palette tools to insert the blocks into the drawings in which you want to use them,
whether or not the block has been defined in the drawing.

How To: Create a New Todlmisalette

1. Right-click in the Tool Palettes title bar or tab and select New Palette.

2. In the Edit field, type a name for the palette (as shown in Figure 5-18) and press <Enter>.
The new palette does not contain any tools.
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Figure 5-18

* Although you can add tools to the default palettes supplied with the AutoCAD software,
creating custom palettes enables you to better organize the tools as you want.

* You can also right-click on the tab and select Delete Palette or Rename Palette to delete or
rename existing palettes.
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How To Add Blbcks to a Palette

1. Select a block in the drawing area.

2. Dragand drop it onto the palette, as shown in Figure 5-19.

Note: T he file containing the blocks must be saved before you can add a block to a palette.
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Figure 5-19

* Drag the block onto the palette by its edge, not by its blue grip. Dragging the grip moves the
block in the drawing but does not enable you to drop it into the palette.

* The tool uses the layer, color, and other properties of the object used to create it. Therefore,
blocks that you insert with the tool are automatically placed on the same layer as the
original block, no matter which layer is current.

* You can rearrange the tools in the palette by dragging and dropping.

* You can also delete individual tools from the Tool Palettes. Select the tools that you want to
delete (use <Shift> or <Ctrl> to select multiple icons), right-click, and select Delete.

* You must add blocks to the palette one at a time using this method.
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Preparing Blocks for a Tool Palette

* The drawing from which you add the block to a palette becomes the source file for the block

tool in the palette. If you move or delete this source drawing file, the palette tool no longer
works.

Create and store your blocks in a library drawing, or several such drawings for different
categories of blocks. For example, you can define your furniture blocks in a drawing called
Furniture Library and then add the blocks to a palette from that drawing.

Keep your block library drawings in a location from which they cannot be moved or deleted.
Make it a network location if everyone needs to access these blocks.

@ Hint: Creating a Tool Palette from the DesignCenter

The DesignCenter offers a quick way of creating a tool palette using the entire set of blocks
in a drawing. Right-click on the drawingname in the DesignCenter and select Create Tool
Palette, as shown in Figure 5-20. A palette is created with the same name as the drawing,
containing tool icons for all of the blocks defined in that drawing.
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. o Create Tool Palett
- F§ Landscapi JEciel oaete

5] Blocks Set as Home ,

AR AL e -

Figure 5-20
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5.5 Modifying Tool Properties in Tool Palettes
Each toolin a palette can be modified to insert the object using specific properties, such as
layer, scale, or rotation. For example, you might need to place a block at two different angles.

* You can create two tools in the palette for inserting the block, each preset to be inserted at
the required angle.

* Once atool has been added to a palette, you can drag and drop it to different places in the
palette or to other tabs as required.

Modifying Tool Properties

To modify a tool’s properties, right-click on a tool in the palette and select Properties... The Tool
Properties for a block tool are shown in Figure 5-21. Other types of tools (e.g., for hatching or
commands) have different properties.

B Tool Properties X

Image: Name:
Hax Nut - Meainc

O Description:

Heax nut supporting vanous standard matric sizes
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Source fils ChPregram Files\Autodesk\AutaCAD..
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Auxilary scale None

¢
Prampt for r . No

Fsplode Mo

. BylLayer

use current

OK Cancal Help

Figure 5-21
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Command Options

Image The preview image that displays for the tool.

Name The name that displays with the tool in Tool Palettes. By default, this is set to the
name of the block.

Description An optional description for the tool, taken from the block description.

Insert Options

Name The name of the block in the source file.

Source file The drawing file used to create this tool in the palette and where the block
definition is stored.

Scale Insertion scale for the block. You can preset a value here. Auxiliary scale enables
you to scale based on the current dimension scale factor or plot scale factor.

Rotation Sets the rotation angle for the block when inserted.

Prompt for If set to Yes, you are prompted for the rotation angle in the Command Line when

Rotation you insert using the click and pick point method. This has no effect when you
insert using the drag-and-drop method.

Explode If set to Yes, the block is inserted as its component pieces, not as a single block
object.

General Options

Layer Sets the layer on which the block is inserted.
Other Options The other General options (Color, Linetype, etc.) are normally set to ByLayer so
that their properties are controlled by the layer.

* If the layer specified in the Tool Properties does not exist in the current drawing, it is
automatically created when you insert the block.

* If the specified layer is toggled off or frozen, the block is still placed on that layer. However,
it does not display until you toggle on or thaw the layer.
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Redefining Blocks in Tool Palettes
If the block definition in the source file changes, it does not automatically update in the palette.
Open the Tool Properties dialog box and select the source file again.

* You can update a block definition in the current drawing to match a block in the Tool
Palettes by right-clicking and selecting Redefine, as shown in Figure 5-22.

X
b ‘53

to Redefine

OU PWCF Block Editor
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Figure 5-22
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* If you open a block in the Tool Palettes in the Block Editor, any changes are saved to the
block in the palette and automatically update in the active drawing.

* You can specify an image for a tool palette icon. Right-click on the tool and select Specify
image..., as shown in Figure 5-23. In the Select Image File dialog box, you can select the file
youwant to use. BMP, JPG, PNG, GIF, and TIF files are all supported image types.
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Figure 5-23
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Practice 5¢

Modify Tool Properties

Practice Objectives Z 10 minutes

* Create a custom tool palette and add blocks to the palette.

* Copy and modify a block tool.

In this practice, you will create a custom tool palette with blocks and use the palette to insert
the blocks. You will then add blocks to the custom tool palette using the drag-and-drop method.
You will also modify the properties of the blocks in the tool palette.

Task 1: Add blocks to a custom tool palette.

In this task, you will create a custom tool palette with blocks and use the palette to insert the
blocks, as shown in Figure 5-24.
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Figure 5-24

1. Open Fasteners-M.dwg from your practice files folder. The objects are all defined as blocks
in this drawing. :

.
2. In the View tab>Palettes panel, click ** (Tool Palettes) to open the Tool Palettes if it is not
already open.

3. Right-click in the palette title bar or the tab bar, and select New Palette. In the New Palette
edit field, type Fasteners and press <Enter>. A new blank palette with the name Fasteners is
created and the Fasteners tab is active.

* You can also right-click on the New Palette tab and click Rename Palette.
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4. Inthe drawing window, select the round Phillips screw and drag and drop it onto the blank
open palette (Fasteners tab). (Do not select the object by its grip. Select any other
highlighted partinstead.) An icon and description for the block is added automatically as
shown in Figure 5-25.

X

" Phillips Flathead
' Screw 12mm -top
Ee

Modeli

Figure 5-25

5. Repeat Step 4 to add the other boltand nut blocks to the palette (9 blocks). You must add
them one at a time.

Close Fasteners-M.dwg. Do not save changes.
Open Assembly-M.dwg from your practice files folder.
Set OSNAP to Endpoint and Intersection.

© ©® N o

Drag and drop the block Phillips Flathead Screw 12mm -top to the intersections of the
construction lines, as shown in Figure 5-24.

10. Drag and drop the Hex Bolt 12mm -top blocks into the drawing, as shown in Figure 5-24.

In this task, you will copy a block toolin the new tool palette and modify the tool properties, as
shown in Figure 5-26.
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Figure 5-26

1. To make a copy of the Hex Nut 12mm -side tool, hold <Ctrl> and drag and drop the tool
directly below the original one in the palette. The copy of the tool has the same name.
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2. Right-click onthe new tool icon and select Properties, as shown in Figure 5-27.
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Figure 5-27

3. IntheTool Properties dialog box, change the Name to Hex Nut - Horizontal. (Do not change
the name under the Insert properties. Doing so breaks the link to the block definition.)

4. Inthelnsert area, change the Rotation to 90 (note that at the time of release of this guide,
the image in the Tool Palettes does not update to display horizontally; however, when you
drag it into the drawing window, it comes in horizontally).

* To display the image horizontally, open it in the Block Editor, change it manually and
re-save it.

5. Inthe General area, verify that the Layer is set to Object, so that the block is always inserted
on this layer. Click OK.

6. Insert the Hex Nut - Horizontal and the Hex Nut 12mm -side along the top and side
respectively, as shown in Figure 5-26.

7. Save and close the drawing.

End of practice
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Chapter Review Questions

1. When you define a block, you specify a base point. Which of the following is true about the
base point?

a. It is the handle that you use when inserting the block.
b. Itis always at 0,0.

c. Itis always at the center of the block.

d. ltis the pointused to select the block objects.

Answer: a

2. Which command creates a separate drawing file from selected objects, that can be used in
other drawings?

a. Make Block
b. Wblock
c. Purge

d. Annotative Block
Answer: b

3. If you change the definition of a block, what happens to any instances of that block that
were already inserted in the drawing?

a. They are automatically renamed.

b. They are erased.

c. They change to match the new definition.
d. Nothing.

Answer: ¢

4. After adding blocks from a drawing to a Tool Palette, it does not matter if you move or
delete the source drawing file.

a. True
b. False

Answer: b
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5.

5=30

Which of the following can you set in the Tool Properties for inserting a block?
a. Offset

b. Rotation

c. Freeze

d. Flip

Answer: b

If a layer that is specified in the Tool Properties of a block does not exist in the current
drawing, what happens when you insert that block into that drawing?

a. The block is inserted on layer 0.

b. The block cannot be inserted into that drawing.
c. You are prompted for a new name for the layer.
d. The layer is automatically created in the drawing.

Answer: d
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Command Summary

uton | Gommand ———Jlowion

"

Le)

Block Editor

Create Block

Find Non-Purgeable Items

Purge

Tool Palettes

Write Block

Working with Blocks

* Ribbon: Home tab>Block Definition panel or
Insert tab>Block panel

Command Prompt: bedit or BE

» Ribbon: Home tab>Block panel or Insert tab>Block
Definition panel

« Command Prompt: block or B

Ribbon: Manage tab>Cleanup panel

Application Menu: Drawing Utilities>Purge
Ribbon: Manage tab>Cleanup panel
Command Prompt: purge or PU

Ribbon: View tab>Palettes panel

Command Prompt: toolpalettes, toolpalettesclose, or
<Ctrl>+<3>

* Ribbon: Insert tab>Block Definition panel, Create Block
drop-down list

« Command Prompt: wblock
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Chapter

Projects: Creating and Organizing
Blocks

This chapter contains practice projects that can be used to gain additional hands-on experience
with the topics and commands covered so far in this guide. These projects are intended to be
self-guided and do not include step-by-step information.

Learning Objectives E 45min

* Mechanical: Create a control panel that contains objects and blocks.

* Architectural: Create a floor plan that contains office furniture using features such as
blocks.

* Civil: Create a utility layout that contains objects and blocks.

@ 2023 ASCEN T - Center for Technical Know/edge®_ ) 6-1



AutoCAD 2024: Beyond the Basics - Instructor Guide

6.1 Mechanical Project: Control Panel

X 45 minutes

In this project, you will draw objects to represent components in a control panel, make blocks of
those objects, and insert the blocks to complete the drawing, as shown in Figure 6-2.

1. Open Panel-M.dwg from your practice files folder.

2. Create the blocks shown in Figure 6—1. All objects should be drawn on layer 0. Do not
create the text captions, dimensions, or center marks.

* Tip: In the CONNECT block, draw the hexagons using the Polygon command. Select the
Circumscribed option with a radius of 2.2.

BEOO
PLUSH VIDED ALDIC
el (0 23.00 | S0.00
=700 = 17.00 -
L !
L } @6.00
[ ! | 22,001~ . i
- — o Ve = (SR s S
) &9 \O L, W, PR L] ot s W W 3 8
g 23 s @ft—L &
| 13 S 8-
5 [ © 2
kI S [ 1 )
f % i i
o B 400w | I~ . I = 625
=g | & £ B oo
-l 5.00
TOGELE CONNECT e

Figure 6-1
3. Insert the blocks on the layer Component as shown in Figure 6-2.

* Block objects created on layer 0 use the properties of the current layer. Block objects
created on other layers use the properties of those layers, no matter which layer is
current when the block is inserted.
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Figure 6-2

4. (Optional) Create a tool palette with the blocks from this project, so that you can use it to
insert them into the current drawing or other drawings.
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6.2 Architectural Project: Furniture Layout

_:'_{ 45 minutes

In this project, you will create blocks for office furniture and insert them into a floor plan, as
shown in Figure 6-3.

mininn

pooy -

Figure 6-3
Open Office3-AM.dwg from your practice files folder.

2. Create the blocks shown in Figure 6—-4. All of the objects should be drawn on the layer
Furniture, except the door which should be drawn on layer Doors. Do not create the text
captions and dimensions.
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3. Insert the blocks as shown in Figure 6-3. (Tip: Use the Array and Mirror commands to help
place some of the furniture).

4. (Optional) Create a tool palette with the blocks from this project, so that you can use it to
insert these blocks into the current drawing or other drawings.
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6.3 Civil Project: Utility Layout

X 60 minutes

In this project, you will create blocks for a utility layout and insert some of them into an existing
plan, as shown in Figure 6-5.
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Figure 6-5
1. Open Observatory Site-CM.dwg from your practice files folder.

2. Panto an empty part of the drawing and create the blocks shown in Figure 6-6. All of the
objects should be drawn on layer 0. Do not create the text captions and dimensions.

Figure 6-6
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3. Insertthe blocks in the drawing as shown in Figure 6-5. Insert the blocks on the
appropriate layers.

* Not all the blocks have been used in the drawing.

4. (Optional) Create a tool palette with the blocks from this project, so that you can use it to
insert the blocks into the current drawing or other drawings.
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Chapter

Creating Templates

In this chapter, you learn how to create template drawings, control drawing units and limits,
create new layers, set up standard layouts, and save template drawings.

Learning Objectives Z Thr 30min

* Set standards for creating templates.

* Set the type of drawing units and their precision used in a drawing.

* Create new layers, customize their options, and organize them.

* Create custom page setups and associate them to specific layout tabs.
* Apply a new page setup or an imported page setup to a layout tab.

* Set up layouts to be used in a template.

* Save adrawing as a template file.
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7.1 Why Use Templates?

Creating templates is animportant step in customizing the AutoCAD® software to your specific
work and drawing projects. A template is a drawing that contains the settings that you want to
include as the foundation for new drawings. When correctly defined, these settings also
establish a set of standards for each project.

Features that should be set in a template include the following (as shown in Figure 7-1):
* Units (coordinates) and limits

* Layers

* Annotation styles for Text, Dimensions, and Multileaders

* Layouts with page setup, border, and title block

@ coHer

b Sh » - ] %’
Home  Inser  Annofale  View  Kanage Cutput  Add s Collaborate  Expr
. - =iz s
yd (SR S . A | - Fa
'u O AT - AP i ihoard
o s - “ &
= S California House-AM* X A A Hena
{~HTop} 20 Wrefnme] 2 s 30 5 i %
. Layers
Agmotanen
Annotation styles
Coordinates
Layouts
= Model o0 oAl 4 16020, 10281, 0 MODEL HF 1 v AL B v ow - DI L A vaere- =

Figure 7-1

Several predefined templates are supplied with the AutoCAD software, some with title

blocks and borders at standard sizes. You need to add layers, text styles, and dimension
styles if you use these templates.
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* Other settings that can be saved in a template are system variables (such as Global
Linetype Scale), and the Snap and Grid drafting settings. The Object Snap, Polar Tracking,
and Object Snap Tracking drafting settings are stored in the AutoCAD system files and
cannot be saved in a template.

Drawing Standards

In addition to templates, you should consider the other standards that you might need to add.
Creating standards for using with the software enables you to work efficiently and faster
without having to search for them when required.

Standards are important in the following key areas:

* Naming Standards: Establish a consistent scheme for drawing filenames, folders, and
servers.

* Layer Standards: Your office or organization should have a standard layer scheme that
everyone follows.

* Your standard layer scheme should be included in your template drawings so that it is
available in new drawings. You should rarely need to create a new layer.

* Alogical approach to layer names can simplify layer management. For example, if you

name all of the layers related to plumbing with the prefix P-, they are grouped together in
the Layer Control and are easy to manipulate as a group.

* Block Standards: Establish a consistent naming scheme for blocks. Store drawings (that
are to be inserted into other drawings) as blocks in a shared network folder that is
accessible to everyone who needs them. Alternatively, place sets of related blocks into
block library drawings to be accessed using the Tool Palettes or DesignCenter.

* You can also include standard blocks in your template file. (Tool Palettes are not related to
templates. When you create custom Tool Palettes, they are available for any drawing).

Annotation Styles: Use text, dimensions, and multileader styles to ensure consistency and

minimize the formatting required each time you add text, a table, or dimensions to the
drawing.
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@ Hint: Default Template for QNEW

In the Quick Access Toolbar, click D (New) to launch the QNew command. QNew can be
set to use a default template file, so that you are not prompted to select the template when
creating a new drawing. You can specify the template along with its path in the Default

Template File Name for QNEW option in the Files tab in the Options dialog box, as shown in
Figure 7-2.

9 Template Settings

L ome F% Drawing Template Fle Location

~[. Sheet Set Template File Location

- l;;i Default Template File Name for QHMEW
o2y [Chcuser name>\acad dwl] |

) L;;} Default Template for Sheet Creation and Page Setup Ovenides

Figure 7-2

If a default for QNew is set to None and has not been specified, the command opens
the Select template dialog box, similar to the regular New command.

The QNew template also controls which template is used for the new drawing that
automatically opens at startup.
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7.2 Controlling Units Display

The first setting you should establish in your template is the type of drawing units to be used.
By setting the units in a template, you ensure that any new drawing based on that template
automatically starts with the correct units. The Units command enables you to specify the type
of drawing units used and the precision that the AutoCAD software displays for those units, as
shown in Figure 7-3.

| ﬂ Drawing Units X
Length Angle
Type: Type:
Pecmal = ]~ Decimal Degrees
Precision: Precision:
00000 v 0
[CIcClockwise

Insertion scale
Units to scale inserted content

Meters

Sample Output

1.5.20039.0
3<450

Lighting

Units for specifying the intensity of lighting:

International v

| Cancel Direction.. Help

Figure 7-3

How To: Set the Drawing Units

Open the template drawing that you are creating.
In the Application Menu, select Drawing Utilities>Units.
In the Length area, select an option in the Type and Precision drop-down lists.

~ wpnh =

In the Angle area, select an option in the Type and Precision drop-down lists and set the
angle rotation to be Clockwise from 0 as required.

5. Inthelnsertion scale area, select an option in the Units to scale inserted content drop-down
list.

6. Inthe Lighting area, select an option in the Units for specifying the intensity of lighting drop-
down list (this is only required if you are working in 3D).

7. Click OK.
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The Length Type options include Architectural, Decimal, Engineering, Fractional, and
Scientific.

The Angle Type options include Decimal Degrees, Deg/Min/Sec, Grads, Radians, and
Surveyor's Units. By default, angles are measured in a counter-clockwise direction. If you
need them to go in the other direction, select the Clockwise option.

Note the Sample Output area as you modify the settings, as shown in Figure 7—-4.

Sample Output Sample Outpuit Sample Clutput Sample Output Sample Output
11720200 1.50,2.00,0.00 1.50",2.00",0.00" 114220 1.50E+00,2.00E+00.0.00E+00
3«45,0" 3.00<45,0.00 3.00"¢45,0.00" 45,0 3.00E+00<45,0.00E+00
Architectural Decimal Engineering Fractional Scientific
Figure 7-4

Decimal units can stand for many unit types: inches, feet, meters, millimeters, miles, etc.

The Insertion scale controls how blocks created in different units, are scaled when inserted
into the drawing. For example, if the block units are inches and the drawing units are
millimeters, the AutoCAD software scales the block based on the conversion factor for
inches to millimeters (25.4).

For Architectural or Engineering units, the Insertion scale units should be set to millimeters
or meters.

The Insertion scale should be set to the unit of measure that each unit is intended to
represent (for example, Meters, Feet, US Survey Feet, Inches, etc.) regardless of how it is to
display. If the inserted content is also set in this way, the scale conversion is going to be
correct.

Changing the precision here only controls the degree of precision that displays and does not
affect the size of objects that aredrawn. The AutoCAD software still works with its full
degree of accuracy, regardless of the precision setting.

Click Direction... to open the Direction Control dialog box in which you can set the base
angles for East, North, South, West, and Other. This is usually used in civil engineering
drawings.
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@ Hint: Editing the Scale List

The Scale List (used for the Viewport Scale, Annotation Scale, and Plot Scale), is stored in
each drawing file and can vary from drawing to drawing. Therefore, if you want to use a
standard scale list in each drawing, you should set it in the template drawing as you want it
to be displayed.

To edit the scale list, click Custom... in the Annotation scale list (as shown in Figure 7-5), or

click A (Scale List) in the Annotate tab>Annotation Scaling panel to open the Edit Drawing
Scales dialog box.

4:1/400%
8:1/800%

10:1 /1000%
100:1 / 10000%

Custom...

Xrefscales
¥ Percentages

A 11/100%~ %

Figure 7-5

You can Add, Edit, and Delete scales, as shown in Figure 7-6. You can also move them up
and down in the list so that the most commonly used scales are at the beginning. Click
Reset to return to the default scale list.

ﬂ Edit Drawing Scales X

Scale List

AR T e T Add
12

1.4

15 Edit..
18

110

116

120

130 Move Down
140

150

1100

21

41 v Reset

1 paper unit = 1 drawing unit

| OK Cancel Help

Figure 7-6

© 2023, ASCENT - Center for Technical Knowledge® 7-7



Drawing Limits

When you begin drawing, it helps to start with an area of an appropriate size displayed on the
screen. For example, a site plan in Engineering units needs to have a larger area displayed than
a small mechanical part in the same units.

The limits of a drawing define the rectangular area (extents of the area) in which you are going
to draw. You can set the limits by selecting a lower left and upper right corner. For example, you
might set the upper right limits of a site plan to 300m,150m while a mechanical part can be set
to 300mm,180mm, as shown in Figure 7-7.

A e
// //fr\\ \ 300mm, 180mm
...... N - { | ) FAN _—
\ \ Y / \

Py A ILEE I ——
0,0 3 L!::_;

1. Start the Limits command by typing limits in the Command Line.
Type the coordinates for the lower left corner, which is normally set to 0,0.

3. Type the coordinates for the upper right corner. They should define an area slightly larger
than the objects you are planning to draw.

Use Zoom All to fit the drawing in the drawing area.
Save the drawing.

* Onceyou set the limits, use Zoom All. It zooms to fit the limits of the drawing in the drawing
area (if there are objects outside the limits, it displays them as well).

* The limits can be changed at any time without harming your drawing.
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7.3 Creating New Layers

A layering scheme is the most important organizing tool in any drawing. A standard layer
scheme should be included in your template drawings. Use the Layer Properties Manager to

create new layers and change the properties or status of existing layers, as shown in

Figure 7-8.

X
b Current layer: Contcur-Existing

xZBlsw €2
Filters << S. Name ~ C. F.. L. Plot
2 Al 0 =
B Al Us: & BLDG =
& Berder &
Building
2 Cenzerline P
“u: Conteur-E... =)
_é Centour-P...
= & Defpoinis
L
E & Dimensions (=
& & Ditch 2
=] Fire L
g [( R ’IrF ine =]
= ——] & FIRELINE =]
w Cimeert fi ¢ ¢
=
é—l’é] All: 28 layers displayed of 28 tctal layers

Celor Linetype
M white  Continuous
B white Continucus
| IS Continuous
B white Continucus
Wblue  CENTER
Oe DASHED
B white Centinucus
B white Continucus
B red Centinuous
@e2 DIVIDE
[l magenta FIRE_LINE
B magenza FIRE_LINE
Figure 7-8

Layer Properties Manager

Lineweight

——— Default
——— Default
——— Default
——— Default
—— Default
—— Default
——— Default
——— Default
—— Default
——— Default
——— Default
—— Default

Search for layer

Creating Templates

) Q..

Transparency N. Description A

O 0000 oo oo

o o o

fad

e e

e e )

o)

The Layer Properties Manager is a palette and can stay open while you are working in the

drawing. It can also be docked and hidden to create space in the drawing area. When layers are
modified in the Layer Properties Manager, the changes are automatically applied to the drawing
and listed in the Layer Control list in the Home tab>Layers panel.

* When you create layers, you set their color, linetype, lineweight, and plot or no-plot status,
and the plot style (if applicable). -

* Layers defined in a template establish a consistent layer standard for all drawings based on

that template.

* Theicon in the Status column indicates whether the layer contains objects (L—f’), does not

contain objects (<), or is the current layer ({5’?)
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Properties).

2. Click & (New Layer). A new layer is added to the list with the default name Layer1.

VA

* To create several new layers quickly, click =~ (New Layer) once and then type the layer
names separated by a comma.

3. Type a name for the new layer.

* Layer names can have up to 255 characters and can include letters, numbers, spaces,
and most other special characters (the following symbols are not permitted: <> /\?* |,
=").

4. To set the Color, select the color swatch for that layer, select a colorin the Select Color
dialog box (as shown in Figure 7-9), and click OK.

* The Select Color dialog box has three tabs: Index Color, True Color, and Color Books. The
Index Color list (256 colors) is adequate for most needs.

i BylLayer ByBlock
|
|
[ ok ] cancel Help
Figure 7-9

5. Toset the Linetype, select the linetype name for that layer, select a different linetype in the
Select Linetype dialog box (as shown in Figure 7-10), and click OK.

* Linetypes are set by default to display in a Paper Space viewport according to the current
viewport scale.

ﬂ Select Linetype X
Loaded linetypes
Linetype Appearance Description

CENTER |
| ontinuous T BRI G
| DASHED — — — —=Dashed __ __ _ __ _ _ _ _
IHIDDEN 0000000 SRR e enaiaiieo e
| PHANTOMZ2 ——=-——==-Phantom {50 _ ___ ___ __|

Figure 7-10
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6. Tosetthe Lineweight, select the lineweight setting for that layer, select awidthin the
Lineweight dialog box (as shown in Figure 7-11), and click OK.

B Lineweight ? X |
Lineweights:
|
| -
| [ 000mm
| 005 mm
003 mm
Figure 7-11

7. To make the layer non-plotting, click & (Plot) or 3 (No Plot), as shownin Figure 7-12. No
Plot layers are useful for construction lines, notes, viewports, and other information that is
required for drawing construction, but not for the plotted output.

8. If youwant to freeze a layer by default in a new viewport, click r (New VP Freeze), as

shown in Figure 7-12. For example, you might want to create a layer that is only displayed
in one viewport.

Plot New VP Freeze

—

O
i
i

.

C

L

éb @ a0

Figure 7-12
9. To add a description, click in the Description column and type the description.
* The changes are automatically applied to the drawing.

* If alayeris selected in the Layer Properties Manager when you click Z (New Layer), the
new layer copies the properties of the selected layer.

Sorting Layers by Properties

You can sort layers in the list according to their properties by selecting any of the column
headings at the top of the list. For example, selecting the Name column sorts the list
alphabetically by name, and selecting the Freeze column separates the frozen from the
thawed layers. Clicking on a heading again reverses the sort order.
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*  You can rearrange the display order of columns in the Layer Properties Manager by dragging
the column header to anew location, as shown in Figure 7-13. Thenew location is saved by
the AutoCAD software.

0. Freeze | Lock Linetype Liney
NE Centinucus
B white Centinucus ———
B blue CENTER _—
Figure 7-13

* You can resize the width of the columns in the Layer Properties Manager by dragging the
border between the column headings. You can also right-click on a column header and
select Maximize column to maximize one column, or select Maximize all columns to resize
all of the columns to the width of their largest cell.

* You can remove any columns that you do not want displayed. Right-click on any column
header and select a column name to clear the checkmark and remove it from the display.
Name is grayed out and cannot be removed, as shown in Figure 7-14.

Q.| Freez g !
v Status

Name

On

Freeze

Color

Lock
Linetype
Lineweight
Transparency

Plot

O S SSRS SRS TS

Plot Style

<

New VP Freeze
Figure 7-14

* Additional column names display if you are in a layout.
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Lineweights

Lineweight refers to how heavy or wide the lines are in an object, as shown in Figure 7-15.
Heavier lineweights are used to emphasize parts of the drawing. This becomes important when
the drawing is plotted.

Figure 7-15

* w— T (Show/Hide Lineweight) in the Status Bar controls the visibility of lineweights on the
screen.

* Depending on the resolution of your monitor, you might not be able to distinguish between

similar lineweights in your drawing. When you print the drawing, the lineweights are easier to
differentiate.

* Plotted lineweight in the AutoCAD software is often controlled by color.

Linetypes

Linetype refers to whether the objects are drawn with dashed, dotted, continuous, or other line
styles, as shown in Figure 7—-16. Usually, specific types of lines are used for specific types of
objects. Forexample, hidden lines are usually dashed, while most objects are drawn with
continuous linetypes.

Figure 7-16
How To: Load a Linetype .

The AutoCAD software comes with a wide selection of standard linetypes. If the required style
does not display in the Select Linetype dialog box, you can load other linetypes into the drawing.

1. Inthe Layer Properties Manager, select the linetype name for the layer that you want to
modify. The Select Linetype dialog box opens.

Click Load....

Inthe Load or Reload Linetypes dialog box, select the Linetype(s) that you want to use. To
select more than one, hold <Shift> or <Ctrl> while selecting.

4. Click OK. The linetypes are now available for use.

The standard linetype definitions are stored in the file Acad.lin.
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@ Hint: Linetype Scale

The Linetype Scale controls the length of segments and gaps for all of the linetypes in the
drawing. A larger value for the linetype scale places longer segments and gaps. Depending
on the size of your drawing, you might need to adjust the linetype scale so that linetypes
display and plot at an appropriate size.

* By default, the linetype scale is set to display in Paper Space viewports so the
linetypes are scaled correctly for each viewport.

* You can type ltscale in the Command Line to launch the command.

Other Layer Options
The left panel in the Layer Properties Manager displays the layer filter tree. Layer filters are an
advanced layer management tool that are used to control the layer list and to group layers.

* One layer filter, All Used Layers, is predefined. Selecting this filter only lists layers that
contain objects. To return to the full list, select All in the Layer Filter tree.

* If you do not use layer filters, you can hide that portion of the Layer Properties Manager by

clicking « (Collapses Layer filter tree), as shown in Figure 7-17.

be Current Iay&r' Contour—Existing

Filters (&S Name a 0. Freeze ¢
5@ Al [MBoe @ & W
LB AU Collapses Layer filtertree. | [l

~ =& Lenterime .+ W
Figure 7-17

How To Delete a Layer

1. Select a layer name in the list.

2. Click =* (Delete Layer). The layeris removed.

* You cannot delete layers that contain objects or certain special layers, such as layer 0.
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1. Inthelist, click once on the layer name to select it and then click it again. An edit box
displays around the highlighted name (you can also rightclick on a Layer name and select
Rename Layer).

2. Typeanew name.

* You cannot rename layer 0 and should not rename the default layer defpoints.
How To: Merge Layers

You can select multiple layers in the Layer Properties Manager and merge their objects into one
layer. All of the objects on the selected layers are moved to the merged layer and the selected
layers are removed from the drawing.

1. In Layer Properties Manager, use <Shift> or <Ctrl> to select one or more layers to merge.
2. Rightclick and select Merge selected layer(s) to....

3. Inthe Merge to Layer dialog box, select the layer to which you want to merge the other
layers.

Click OK.
In the warning box, click Yes.

The AutoCAD Text window opens displaying the progress of the merge procedure. The
selected layers are merged to the target layer. The selected layers are then deleted.
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7.4 Adding Standard Layouts to Templates

You can simplify your day-to-day work by creating layouts in your template files that match the
printers and paper sizes that you normally use, as shown in Figure 7—18. These layouts are then
ready to use in new drawings based on the templates.

* To create a new layout tab from an existing layout, right-click on the one that you want to
use and select Move or Copy. In the Move or Copy dialog box, select Create a copy and
select a layout before which the copy is going to be placed. Double-click on the new copied
layout tab and enter a new name for the layout.

: S o
b, Bl ¥ YPE sl

= Maodel ISO AD ISC Al SO A2 SO A3 1S0 A4 -Portrait -+
Figure 7-18
Working in the Page Setup Manager

When you set up template files for your office, you need to be able to specify the layouts that
use your office printers and title blocks. To do so, create page setups in the Page Setup

Manager (as shown in Figure 7-19), and then associate standard page setups with the layout
tabs.

* In the Page Setup Manager, you can assign an existing page setup to the current layout tab,
create new page setups, modify existing page setups, and import page setups from
another file.
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n Page Setup Manager

=
N’ Current layout: 1SO At

Page setups
Current page setup: <None>
*150 A0*
*ISO A1*
MET
*1S0A3* S
YISO A4-Partrait”
Modify...
Import...
Selected page setup details
Device name: DWF6 ePlot.pc3
Plotter: DWF6 ePlot
Plot size: 841.00 x 594.00 mm (Landscape)
Where: File
Description:
[j Display when creating a new layout Close Help
Figure 7-19

1. Inthe Output tab>Plot panel, click [—_EI (Page Setup Manager). Alternatively, in the
Application Menu, select Print>Page Setup.

In the Page Setup Manager dialog box, click New.

In the New Page Setup dialog box, shown in Figure 7-20, type a name for the setup. Select
an existing setup in the Start with area if the new setup is similar to an existing one.

|
B new Page Setup A

New page setup name:

Start with:

<Nona>

<Wefault cutput device>
*ISC AO*

*ISO AL*

SO A2

SO A3

Figure 7-20
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4.
5.

Click OK.

In the Page Setup dialog box (shown in Figure 7-21), select the printer or plotter that you
want to use. This determines the paper sizes from which you can select.

| B Page Setup - 150 AD

Page setup
Name: Setupl
Printer fplotter
Name: 15 DWF6 ePlot.pc3
Plotter: DWF6 ePlot - DWF ePlot - by Autodesk
Where: File
Desciption:
Paper size

1SO expand A0 (841.00 x 1189.00 MM)

Plot area

W hat to plot:

!Layout v

Plot offset (origin set to printable area)

[0.00 mm

Preview...

Center the plat

Y:

P
Wy e
DE acad.ctb v | %
[IDisplay plot styles:
v Properties
Shaded viewport options
—‘4 341 MM k— Shade piat As displayed
E Quality Normal
o
e o
i =1 100
Plot options
= Plot object lineweights
[JPlot transparency
Plot scale Plot with plot styles
Fit to paper Plot paperspace last
Scale: '1: a [[JHide paperspace objects
|1 T vl= Drawing orientation
Qrortrait
1 unit ’7
[ ® Landscape > |
Scale lineweights
U scale 9 [JPlot upside-down |
Cancel Help

Specify the Paper size, Plot area, Plot offset, Plot scale, Plot style table, Shaded viewport

Click Preview... to display a preview of howthe setup is going to print on the sheet.

When the page setup is finished, click OK to return to the Page Setup Manager. The new

Figure 7-21
6.
options, Plot options, and Drawing orientation.
Right-click in the preview and select Exit.
page setup can now be applied to a layout.
7-18
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Page Setup Options

Printer/plotter Enables you to select from the list of available printing devices. Check with your
CAD manager if the printer/plotter you wanttouse is not in the list. The AutoCAD
software includes several predefined plotter configurations, such as DWF6 e-plot.

Printer fplotter
Mame: B DWFs ePiot.pc3 s Properties
Plottar: DWF6 ePlot - DWF ePlot - by Autodesk —{ 841 MM —
Where: File 7 T
Descripoon //// %
1Pt N
// -
/ A=
1
Paper size Enables you to set the size of the layout. The available sizes depend on the
selected plotter.
Paper size
150 expand A0 (841.00 x 1189.00 M)
Plot area Sets the printable area. Normally, you use the Layout option to plot the entire

layout to the extents of the printable area. You can also print the Extents of the
drawing, the Display in the drawing area, a Window that you select, or a View that
has been defined in the drawing.

Plot area
What to plot:

Layout v

Plot offset Controls where the drawing starts to plot on the paper. Depending on your plotter,
you might need to set this so that the drawing fits correctly on the paper. The
Center the plot option is not available when the Plot area is set to Layout.

Plot offset (origin set to printable area)

X, |0.00 mm Center the plot

v, [000 om
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Plot scale

Plot style table

Shaded
viewport
options

Plot options

Sets the scale when you are printing from a layout. The default scale is 1:1.
However, you can set a different scale if you are creating a check plot on a smaller
piece of paper.

Plot scale

Fittopaper

[ Jo

D Scale lIneweghts

IMPORTANT: The Plot scale for a layout is almost always 1:1 because the layout is
created at the actual size required to fit on the piece of paper. The scaling of the
model is done using the Viewport Scale.

Coordinates the layer color to pen weight, or sets up other special effects for
plotted output. Consult your CAD manager about which one you should use.

Plot style table (pen assignments)

acad.ctb v E

[Cpisplay plot styles

For 3D models, this enables you to set viewports to be hidden or rendered and to
control the image quality.

Shaded viewport options

As displayed
Quality Mormal ~
P 1ca

Enables you to plot using lineweights or plot styles and to specify how to treat
Paper Space objects.

Plot options
[“1Plot abject lineweights
E] Plot transparency
1 Plot with plot styles
Plot paperspace last
D Hide paperspace objects
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Drawing Sets the paper orientation to Portrait (the short edge of the paper is at the top of
orientation the page) or Landscape (the long edge of the paper is at the top of the page).
Drawing crientation
(O Portrait ]
=
,_\l |

{® Landscape

[JPlot upside-down

Layout Size: Printable Area

The AutoCAD software displays the printable area of the layout as a dashed boundary, as
shown in Figure 7-22. Because printers or plotters cannot print to the edges of the sheet, the
printable area is smaller than the actual paper size. The size of the margins varies from one
printer model to another, and even from one sheet size to another. Ensure that the objects you
place on the layout fit in the printable area.

Printable Area Boundary.

T~

Figure 7-22

How To: Apply a Page Setup to a Layout

Right-click on the layout that you want to set and select Page Setup Manager....
In the Page Setup Manager, select a page setup with the required plotter and paper size.
Click Set Current to apply it to the layout.

> w2

Click Close to close the Page Setup Manager.
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1. Open the Page Setup Manager.
2. Click Import....

In the Select Page Setup From File dialog box, select the file that contains the page setup
you want to use and click Open.

4. Inthe Import Page Setups dialog box, select the setup that you want to import, as shown in
Figure 7-23.

Note: If names are not displayed in the list, the drawing might have layouts but they have
not been saved as page setups.

ﬂ import Page Setups X |
|
Source drawing:  C:\AutoCAD 2023 Fundame...\Factory Site.dwg

Page setups
Name Location
ISC AD Layout
150 Al Layout

Figure 7-23

5. Click OKto complete the process. The imported page setup can now be used in your
current drawing.

Setting Up Layouts to Use in a Template
To prepare layouts tobe used in a template, specify generic names for the layout tabs, add title

blocks, and set up at least one viewport on each Layout.

* Rename new layouts using a generic name. For example, it might be one that reflects the
printer and paper size, such as Printer-ANSI C. When it is used in a project, you can change
the label to match the sheet number and/or sheet name.

* Your company title block should be designed to fit on the paper size specified in the page
setup.

* Verify that the viewport is on the layer Viewport.

* Repeat the steps for each plotter and paper size required.
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7.5 Saving Templates

All of the established settings can be saved in a template file. By saving the settingsin a
template, you automatically make them available in every new drawing based on that template.

How To: Create a Template

1.

7.

Start a new drawing or open an existing drawing.
Establish all of the drawing settings as required (e.g., units or layers).

In the Application Menu, select Save As>Drawing Template to save the drawing as a
template.

Note: If you use the standard Save As command, the dialog box defaults to the AutoCAD

2018 Drawing (*.dwg) file type. You should change the file type to AutoCAD Drawing
Tempiate (*.dwt).

The Save Drawing As dialog box opens in the AutoCAD Template folder with AutoCAD
Drawing Template (*.dwt) selected in the Files of type field.
Navigate to the required folder, give the file a name, and click Save.

In the Template Options dialog box, in the Description area, type a brief description of the
template, as shown in Figure 7-24.

n Template Opticns X
Desscription OK
Metric (Milimeters) drawmg template for use
with Architectural projects
Cancel
Help

Measurement
Metric

New Layer Notificatian
{® Save all layers as unreconciled

O Save all layers as feconciled

Figure 7-24
Select the system of measurement (Metric).

Note: For more information on reconciled layers, see Reconcile New Layers in the
AutoCAD Help system.
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8.
9.

Select whether to save all of the layers as unreconciled or reconciled.
Click OK.

Templates have the file extension .DWT to distinguish them from normal .DWG files.
Templates should be saved in a separate folder to which everyone has access.

You can modify an existing template as you would a normal drawing. To open a template,
start the Open command and select Drawing Template (*.dwt) in the expanded Files of type
drop-down list, as shown in Figure 7-25.

Fles of type: ...Drawmg - et i 3

Drawing [*.dwg)
Standards [, dws)
DIXF [*.dxf]

Drawing Template [".dwt]
Figure 7-25
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Practice 7a

Save a Template

Practice Objectives Z 30 minutes

* Set the units and limits in a drawing.

* Create a set of layers in a drawing.
* Create a page setup and apply it to a layout tab.
* Add atitle block to a layout tab.

* Save the drawing as a template.

In this practice, you will create a drawing that you will turn into a template. You will setthe units
and test them by measuring distances using grips and use the Layer Properties Manager to
create and modify new layers. You will also create a Page Setup and apply it to a standard
layout, and then save the drawing as a template.

PR e e dispulay,

In this task, you will create a drawing that you will turn into a template. You will set the units and
test them by measuring distances using grips, as shown in Figure 7-26.

B 10025

B 1003

1.00E+02

Figure 7-26

1. Start the QNEW command and select acad.dwt from the default AutoCAD Template folder
to open a new drawing. Save the new drawing as AEC-Facilities.dwg in your practice files
folder. Toggle off Drawing Grid in the Status Bar.

2. Inthe Application Menu, select Drawing Utilities>Units. In the Drawing Units dialog box, in
the Length area, set the Type to Decimal and the Precision to 0.00.

Set the Insertion scale to Millimeters. Click OK.
Draw a 100.25mm radius circle (type 100.25 for the radius).
Use Zoom Extents to display the circle.
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10.

11.

12.

13.

14.
15.
16.

Ta_lsk 2: Create n'évw;mlgyérs.

Select the circle and hover the cursor over one of the outer grips. The radius should be
listed as 100.25.

Start the Units command again to open the Drawing Units dialog box. Change the Length
Type to Scientific and the Length Precision to 0.00E+01. Click OK.

Select the circle again and hover the cursor on one of the grips. The radius is reported as
1.00E+02.

Start the Units command to open the Drawing Units dialog box. Change the Type to
Decimal and Length Precision to 0.0.

Select the circle and hover the cursor over one of the outer grips. The radius is reported as
100.3.

Start the Units command to open the Drawing Units dialog box. Set the Length Type to
Decimal with a Precision of 0.

In the Command Line/Dynamic Input, type limits. Set the lower left corner to 0,0 and the
upper right corner to 30400,22800.

Use Zoom All to fit the drawing on the screen. Note that the circle displays very small
(almostinvisible) in the drawing window.

Use Zoom Extents to display and fill the drawing window with the circle.
(Optional) Set the Scale List to only display Metric scales.
Save the drawing.

In this task, you will use the Layer Properties Manager to create new layers and change their
properties, as shown in Figure 7-27.

x
e
fed

NAGER

il

2.

N

Current layer: 0 Search for layer A
BElsm £ £ 4 £ SR o
Filters << S. Name « Q. Fre.. Lo.. Color Linetype Lineweight Tra.. P.. New VP Freeze

=2 Al v B white Continucus ——— Default 0 2 =

B2 All Us: Border B blue  Continucus ——— Default 0 b= I

& Cabling Ocyan  Centinuous ——— Default 0 [ r

& Demcliticn % M red DASHED ——— Default 0 =] ()

2 Dimensicns 8 red Centinucus  ——— Default 0 (=] y

& Doors [Oyellow Continucus ——— Default 0 B L

Electrical O green Continuous ——— Default 0 3 r

Figure 7-27

Open the Layer Properties Manager and note that layer 0 is the only layer present.

£2

In the Layer Properties Manager, use = (New Layer), create the layers specified in the
following table, as shown for few layers in Figure 7-28.
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x 05 B0

Filters

=Z-£ Al

Current layer:

0

T 7
=% £ <

“a SR
<€ S.. Name
v

B All Us: Border

IAGER

Cabling
4 Demclition

4 Dimensicns

g oye]

~ 0, Fre.. Lo.. Color

B vhite
W tlue
[ cyan
M red
M red
M red

Figure 7-28

Linetype
Centinucus
Centinucus
Centinucus
DASHED
Continucus

Continucus

Creating Templates

Lineweight

—— Default
——— Desfault
——— Dsfault
—— Default
—— Default
——— Default

Note: The DASHED linetype is not listed in the Select Linetype dialog box. To load it, select
Load... and then DASHED in the list.

Layer Name
Border
Cabling
Demolition
Dimensions
Doors
Electrical
Equipment
Furniture
HVAC
Notes
Plumbing
Titles
Viewports
Walls

Windows

Color
blue
cyan
red

red
yellow
green
green
green
blue
cyan
magenta
blue
gray (8)
white

yellow

Linetype
Continuous
Continuous
DASHED
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous

Continuous

Other

No plot

* If you have a white background then the white color will display as black in the Select

Color dialog box.

* You are using a color-tolineweight scheme, in which red is the lightest color and white
the heaviest. Gray is used to indicate a no plot layer.
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* Close the Layer Properties Manager and verify that all of the layers display in the
Layer Control.

* The layers are automatically added to the Layer Control.

In this task, you will create a page setup and apply itto a standard layout for the template file,
as shown in Figure 7-29.

“ Page Setup Manager % r moxs

[ 4
:‘? Current layout: 1SO A4

Page setups
Current page setup: DWF A4

*1SD A4 (DWF Ad)*
DWF A4
Modify...
Import. ..
Selected page setup delails

Device name: DWF6 ePiot.pc3
Plotter: DWF6 ePlot

- Center for Yechnicsl Ke

Plot size: 297.00 x 210.00 mm (Landscape)
Where: File

Description:

Display when creating a new layout Close Help

Figure 7-29

1. Switch to Layout1. In the Status Bar, right-click on the selected layout tab and select Page
Setup Manager....

2. Inthe Page Setup Manager, click New, enter the name as follows (DWF A4) and click OK. In
the Page Setup dialog box set the remaining information from the table below and click OK.

Name: DWF A4
Printer/plotter: DWF6 ePlot.pc3
Paper size: ISO expand A4 (297.00 x 210.00 MM)

Drawing orientation:  Landscape

3. Inthe Page Setup Manager, verify that DWF A4 is selected and click Set Current to apply
the setup to Layout1. Close the Page Setup Manager.

4. Rename LayoutT tab asISO A4.
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—

Make the layer Border current.

2. Inthe Insert tab>Block Panel, expand the Insert Blocks gallery and use Recent Blocks to

open the Blocks Palette. Switch to the Libraries tab, use the W (navigation tool) to get the
Tblk-A4-M.dwg from the practice folder. Insert the drawing using 0,0,0 for the insertion
point. Close the Blocks Palette.

Select the viewport and change it to the layer Viewports.

Using grips, resize the viewport as required to fit title block inside the border.
In the Status Bar, set the Viewport Scale to 1:100.

Save the drawing.

o g e w

In this task, you will save a drawing file as a template, as shown in Figure 7-30.

n Template Opticns X
Description OK
Sampte templata for facilities drawingd
Cancel
Help

Measurement
Matric
New Layer Notificatian
@ Save all layers as unreconciied

O Save all layers as reconciled

Figure 7-30
1. Switch to the Model layout.
Erase everything in the drawing, zoom all, and set the current layer to Walls.

3. Inthe Application Menu, select Save As>Drawing Template. Inthe Save Drawing As dialog
box, note that the Files of type is set to AutoCAD Drawing Template (*.dwt). Navigate to
your practice files folder. For the name, verify that AEC-Facilities.dwt is already displayed.
Click Save to continue.

4. Inthe Template Options dialog box, enter the description Sample template for facilities
drawings and set the Measurement to Metric. Click OK to finish.
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Close the template file.

Start a new drawing based on AEC-Facilities.dwt, which you saved in the practice files
folder.

7. Verify that the settings you built into the template (units, layers, and layouts) are working in
the new drawing.

8. Closethe file without saving changes.

End of practice
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Chapter Review Questions

1.

Which objects should be set in the template file?
a. Layers

b. Polygons

c. Constraints

d. Polylines

Answer: a

Which of the following is controlled by the Drawing Limits?

a. The drawing precision.

b. The extents of the area where you intend to draw.

c. The scale of the drawing.

d. The maximum number of objects added in the drawing.

Answer: b

Changing the Units Precision in a drawing changes the size of objects that you have drawn.

a. True
b. False

Answer: b

When creating a template file, you want to add custom layouts. Which of the following
commands enables you to define the printer, paper size, and plot scale for a layout?

a. Page Setup

b. Plotter Setup

c. Layout Setup

Answer: a

Which command enables you to create a template file?
a. Template

b. New

c. Save As

d. Open

Answer: ¢
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Command Summary

I e [

Layer Properties Manager + Ribbon: Home tab>Layers panel or View tab>Palettes
panel

+ Command Prompt: layer or LA

il

N/A Limits « Command Prompt: limits
B New * Quick Access Toolbar
+ Command Prompt: gnew
E—b’ Page Setup Manager * Ribbon: Output tab>Plot panel
= + Application Menu: Print>Page Setup
« Shortcut Menu: (right-click on Model tab or Layout tab)
Page Setup Manager
« Command Prompt: pagesetup
Save As * Application Menu: Save As
- + Command Prompt: saveas
2 Scale List » Ribbon: Annotate tab>Annotation Scaling panel
« Command Prompt: scalelistedit
0.0] Units « Application Menu: Drawing Utilities>Units
» Command Prompt: units or UN
Dﬁl Zoom All  Ribbon: View tab>Navigate 2D panel

Navigation Bar: Zoom All
Command Prompt: zoom+a or ZA
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Chapter

Working with Layouts

In this chapter, you learn how to work with named views, create multiple viewports, create
additional viewports, add layer overrides in viewports, and modify annotative scales.

Learning Objectives z Thr 35min

Create viewport configurations and named views of specific areas in a drawing.
Modify a viewport by removing portions so that it displays more clearly in the layout.
Override layer properties in a viewport.

Control the display of objects in viewports.

Modify annotative object scales.
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8.1 Creating and Using Named Views

Named views are areas of a drawing that are stored under specific names and can be accessed
as required. In a large or complex drawing, named views provide a faster method of display
control than the Zoom command.

* You can create named views by either using the New View command or the View Manager.
These can be accessed in the View tab>Named Views panel, as shown in Figure 8-1.

RS PR Vien TWEBGE T DU

l - ( S E Unsaved View - T:T
: ‘J La Hew vie =
o Mew View
ucs | view (Mavigaton] T ' Yiewporl
Icon | Cube Bar By View Manager Configurati
Yiewport Tools + k Mamed views Mods
Figure 8-1

* Once the named views have been created, you can access them in the Unsaved View list, as
shown in Figure 8-2.

| Unsaved Yiew ﬂ

User-created Class Rooms

named views ﬁ B Elevators and Stairs

B2 Toilets

Figure 8-2
How To: Create a Named View Using the View Manager

E=l

1. In the View tab>Named Views panel, click
dialog box, and then click New.

View Manager) to open the View Manager

2. In the New View / Shot Properties dialog box, type a name in the View name: field, as shown
in Figure 8-3.

3. The View type should be set to Still, as this option is typical for 2D views. The other View
type options relate to 3D features.
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B New View / Shot Properties X

View name: Gallery:
View category: <None >
View type: Sl

Boundary

@ Current display "
O Define window =

®
View Properties Shat Properties

Settings
[ Save layer snapshot with view
LCs:
12 world
Live section:
<None>
Visual style:

Current

Background
Default

[ Save sun propeities with view
Current override: None

OK Cancel Help

Figure 8-3
4. In the Boundary area, select the Current display option to save the current screen view, or

select the Define window option to define a different view by clicking L (Define view
window).

In the Settings area, select whether to save the layer snapshot with the view.
Click OK to create the view.

The view can be defined to store the current layer settings (On/Off, Freeze/Thaw, etc.), so
that these layers are automatically displayed when the view is restored.
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Additional View Manager Options

Inthe View Manager dialog box, there are additional options available for you to control and

modify named views.

* After a view has been defined, you can modify its boundaries by selecting it in the Views
area,under the Model Views node and clicking Edit Boundaries, as shown in Figure 8-4.
The current view area is then highlighted. Select two points on screen to define a new area

and press <Enter>.

* Views that store layer settings are marked Yes in the Layer snapshot under General

properties. You can select a view in the Views area and click Update Layers (as shown in
Figure 8—4) to save the current layer settings with the view.

ﬂ View Manager

Current View: Current
Views
Fait)
A Current
F tModel Views
I Ful
L= F Part
N Layout Views
i »Qj Preset Views

(I}

8-4

General

Name

Part

<Nonex
World Update Layers

Yes

* Set Current

Edit Boundaries...

Annotation s...
Delete

al Style 2D Wireframe

Figure 8-4
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8.2 Advanced Viewport Options

To be more efficient in the creation of layouts, you can use previously created named views of
your model as the basis for Viewports in a layout. You can also modify the shape of existing
viewports, as shown in Figure 8-5.

Figure 8-5

Creating Viewports from Named Views

Once a named view has been created, you can insert it as a viewport in a layout. You can create
viewports from named views using the Layout tab>Layout Viewports panel. (For the Layout tab
to display in the ribbon, you must be in one of the layouts.)
e
* The “& (Insert View) drop-down menu displays all of the named views that you have
created in a gallery. Once you insert a view, use the various grip options to size, move and
scale the view and the layout viewport.

* The Viewports dialog box enables you to select named views to create single or multiple
named view viewports at the same time.

1. Verify that you are in an active layout.
2. Set the layer to which you want to add the viewports to be current.

3. Inthe Layout tab>Layout Viewports panel, click N (arrow).
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4.
5.

7.

In the Viewports dialog box, select the New Viewports tab.

In the Standard viewports area, select the standard viewport configuration that you want to
use. If required, set the Viewport Spacing.

In the Preview area, select one of the Views as shown in Figure 8—6. The Preview View is
highlighted and, by default, the current view is displayed in all of the viewports.

ﬂ Viewports X

New Viewports Named Viewports

Currentname Three: Above

Standard viewpatts Preview

| Single
Twao Vertical

Two: Horizontal View: *Current®
Three: Right Visual style: 2D Wireframe
Three: Left

Three: Below
Three: Vertcal
Three: Horizontal

Four: Equal

View: *Current* View: *Current*
Visual style: 2D Wireframe|Visuatl style: 2D Wireframe

Setup: Changeviewto Visual Style:

2D h *Current v 2D Wireframe v

Figure 8-6

Inthe Change view to drop-down list, select a named view (if any have been saved), as
shown in Figure 8-7, to display in that Viewport location.

Change view to: Visual Style:

|'Current" ¥ i 2D Wireframe v

*Current” |

Entry

|Kitchen

Family Room Cancel Help
Primary Bedroom

Figure 8-7
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The view name displays inthe Preview area, as shown in Figure 8—8.

Preview
View: Kitchen
Yisual styls: 20 Wireframs
View: Family Room Wiew: Entry
Yisual style: 20 Wireframe | Visual style: 2B Wireframe

Change view to: Visual Style:
Kitchen v | 2D Wireframe v
Figure 8-8

The Visual Style can be preselected if you are working in 3D.

10. Click OK to continue.

11. If you are working in a layout, you are prompted to select two corners or to use fit to place
all of the viewports on the sheet.

By default, 2D puts the current view in all of the viewports. 3D puts standard 3D views (Top,
Front, and SE Isometric) in the new viewports.

* The Named Viewports tab enables you to restore the saved configurations of Model Space
viewports. However, the configuration of viewports in a layout cannot be saved.

* The Viewports dialog box works in both Model Space (for tiled viewports) and Paper Space
or Layout mode (for floating viewports).
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@ Hint: Model Space Viewports

Model Space can also be divided into viewports, but only for viewing. For example, if you
have a very complex drawing you might need to display multiple close-up views at the same
time as shown in Figure 8-9. The viewport that is currently active is highlighted with a blue
border. You can drag the edges of the viewports to resize them.

. S—

Figure 8-9

In Model Space, you can use Named in the View tab>Model Viewports panel to create a new

s 31
viewport configuration. However, it is easier to expand LE_J (Viewport Configuration) in the
View tab>Model Viewports panel and select the required arrangement, as shown in

Figure 8-10.
T:T f—% Hamed
=

| . 20in
Viewport s
Conﬁguraﬁoﬂ% ;I’:? Restore

—1 |
I:I Single
—I |
el 1
1ﬂ]1 Twea: Vertical ]‘

ir a1
5 Two: Horizontal
1 i

Figure 8-10
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Clipping Viewports

You can remove any portions of a viewport that are not required, or make its shape fit better in
the available layout space. This is most effective if you have already created the viewport with
the correct scale and view of the drawing.

How To: Clip a Viewport

1. In the Layout tab>Layout Viewports panel, click s (Clip).
2. Select the viewport that you want to clip.

3. Select a clipping object (which has already been created) or press <Enter>to draw a
polygonal object, as shown in Figure 8-11.

Figure 8-11
* Use the Delete option to remove the clipping boundary and restore the original viewport.

* If the clipping boundary extends outside the current viewport boundary, the viewport is
extended in that direction.

* You can reclip a viewport without needing to delete the old clip boundary first.

* You can also change the shape of a polygonal viewport (without clipping) by using grips to
stretch the vertices to new locations.
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8.3 Layer Overrides in Viewports

When you are working in viewports, you might want to modify the layers that display in the
various viewports, as shown in Figure 8—12. You can modify layers per viewport and change
their color, linetype, lineweight, and plot style using the Layer Properties Manager. To create the
viewport specific changes, you need to be working in a layout tab.

| =5
0
[x—_l —
)
ag oo, L
| ﬂ
N
L s i=n)
Figure 8-12

Overriding Layer Properties in Viewports

You can use the Layer Properties Manager to change layer properties (such as color, linetype,
and lineweight) in a single viewport without the change being made in other viewports. The

changes only affect the current viewport and not the model or other viewports, as shown in
Figure 8-13.

{14

Figure 8-13
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Viewport specific settings include New VP Freeze, VP Freeze, VP Color, VP Linetype, VP
Lineweight, VP Transparency, and VP Plot Style. As the name specifies, the VP Freeze can
be used to freeze/thaw a layer in only one viewport. Similarly, VP Color enables you to
change the color of a layer in a single (current) viewport. The New VP Freeze tool can be
used to freeze/thaw a layer in any subsequent viewport that you might create and does not
affect the current viewport.

To create these changes, you must be in a layout tab and working through a viewport.

In a layout tab, double-click in a viewport to enter Model Space.

2. Open Layer Properties Manager and modify the viewport properties as required. Their icon
=]

changes to 2~ and the changes are highlighted as they are modified, making it easy to see

the changes (the =" (Toggle Override Highlight) should be toggled on), as shown in

Figure 8-14.

* Youmightneed to extend the Layer Properties Manager to display all the columns.

g g 44 O 3

S. Name 0. F. V. L. P.. Celor VP Coler Linetype VP Linetype ~ Lineweight VP Lineweight %a )

& Grid jal S W22 M3 Centinu.. Centinucus —— Defa.. —— Default Toggle

& Grid Text 5 2 Wwh.. B white Centinu.. Continucus —— Defa.. —— Default U

g, Handrail & 40 W blue Continu... Centinucus —— Defa.. —— Default 0

& Hatching 5 & Mred [Hred Centinu... Centinucus —— Defa.. —— Default 0

& Misc 5 & Ogr.. green Centinu... Centinucus —— Defa.. —— Default 0

& Mctss i S W13 W3z Continu... Cecntinucus —— Defa.. —— Default 0

g, Partitions 4 b= ma... @ magen... Continu... Centinucus —— Defa.. —— 0.13mm 0
Plumking > & Ogr.. Oagreen Continu... Continucus —— Defa.. —— Default 0

Q. Stair 3 & W blue [Jagreen Continu... Centinucus —— Defa.. —— Default 0
Structural s & [ ma... @ magen.. Centinu... Continucus —— Defa.. —— Default 0

Figure 8-14
3. These changes are immediately and automatically reflected inthe viewport.
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The layers also highlight in the Layer Control in the Layers panel as shown in Figure 8-15.

T 7 W wals -
2% f Mo
3 = B Border

st

! W Defpoints

r = :I-—F Dimensions
T ... Door
:ﬁ Doars
Figure 8-15
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* The Viewport Overrides layer filter is automatically created when you use viewport
overrides. Selecting Viewport Overrides displays only those layers that contain viewport
overrides, as shown in Figure 8-16.

Current layer: Walls Searchforlayer O

B el % SET
Filzers << S, Name 0. F. V. L. P. Ceclor VP Color Linetype VP Linetype ~ Lineweight VP Linewei
= 2 Al 5 HVAC =t S H2 W72 Continu.. CENTER —— Defa.. Defa
LB Al Used Layers O, Handrail rF [J40 Wbl Centinu... Continuous —— Defa... —— Defar
L1 Viewport Overrides g, Partitions v & @ ma.. @ magen... Continu... Continucus —— Defa... —— 0.13
O Stair o S Eblue [Jgreen Continu... Continugus —— Defa... —— Defat

Figure 8-16

Freezing Layers in Viewports

The VP Freeze tool is also available in the Layer Control for easily freezing a layerin a viewport.

In the Layer Control, use L (Freeze or Thaw in current viewport) to freeze/thaw a layer in only
one viewport.

Note: If you freeze a layer or toggle it off using the standard tools, it becomes hidden in all
of the viewports.

1. Make the viewport active in which you want to freeze the layer.

2. Inthe Layer Control, click L (Freeze or thaw in current viewport) so that it displays L for
the required layer.

3. Repeat for any other layers that you want to freeze in the current viewport.If you use this
tool when you are in a layout but not in a viewport, it freezes a layer in the layout without
affecting other layouts. It does not affect the layer display in any viewports when used
this way.
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Practice 8a

Viewports and Named Views

Practice Objectives X 25 minutes

* Create and use named views.
* Modify an existing viewport and remove a viewport clip.
* Apply viewport overrides.

In this practice, you will create and use named views using the Viewport Manager and the
Viewports command. You will set up multiple viewports based on named views. You will
remove a viewport clip using the Clip command. You will also freeze layers in individual
viewports and apply layer overrides to the color settings for layers in a viewport.

Task 1: Create and usé"n"améduvuié'\ﬁs: o

In this task, you will create and restore views in a drawing.
1. Open Office-M.dwg from your practice files folder.

2. Zoom in on the stairway in the upper right corner, as shown in Figure 8-17.

J

Figure 8-17

F
]

3. Inthe View tab>Named Views panel, click (View Manager). The View Manager dialog
box opens.

Click New... to open the New View / Shot Properties dialog box.

5. In the View name field, type Stairs and select the Save layer snapshot with view option
(View Properties tab in the details section, which might need to be expanded), if required.

6. Accept the other default settings and click OK. Click OK to close the View Manager
dialog box.

7. Zoom extents to display the entire drawing, and toggle off the layer HVAC.
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8. Inthe View tab>Named Views panel, click Lo (New View).

9. In the New View / Shot Properties dialog box, type Elevators for the view name.

10. Verify that the Save layer snapshot with view option is selected.

X
11. In the Boundary area, click L (Define view window). The drawing area displays.

12. Use Zoom and Pan to display the two elevators in your drawing window. Select two corner

points of a window to define the view, as shown in Figure 8-18, and press <Enter>to return
to the dialog box.

;:/j?
i
H

Figure 8-18
13. Click OK to close the View Manager dialog box.

14. In the View tab>Named Views panel, use the View list (where it displays Unsaved View) to
select the view Stairs, as shown in Figure 8—19. The drawing zooms in to the stairs area.
Zoom out and note that the HVAC layer is toggled on (green HVAC components display).

“Annowte  Parametric | View Manage  Output

I Stairs w! T— T
BB clevators ' ‘L —
gl L\@ l Coglg;t‘.?rz;[on
E,Tioim i Madel \

Figure 8-19

15. In the View list, select the view Elevators. You are zoomed in to the elevators area. Zoom
out and note that the layer HVAC is toggled off.
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In this task, you will create multiple viewports based on named views using the Viewports
dialog box, as shown in Figure 8-20.

[ ——

i =

Figure 8-20
1. Switch to the A-401 Detail Plans layout and set the current layer to Viewports.
2. In the Layout tab>Layout Viewports panel, click b (arrow). In the Viewports dialog box,

verify that you are in the New Viewports tab. In the Standard viewports area, select Three:
Left, and set the Viewport Spacing to 10 (distances in this drawing are in millimeters).
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3. Inthe Preview area, click in the top right viewport. In the Change view to drop-down list,
select Stairs. Click in the bottom right viewport and change the view to Elevators, as shown
in Figure 8-21. Click OK to close the Viewports dialog box.

Standard viewports: Preview
T T T ———
Single
Two: Verical . .
Two: Horizontal i View: Stanis
Three: Right Visual style: 2D Wireframe
Three: Left
Three: Above X
Three: Below View: *Current*
Three: Vertical Visuat style: 2D Wireframe|
Three: Horizontal
Four: Equal
View: Elevators
2D Wireframe
Viewport Spacing. Setup: Changs view to: Visual Style:
1000 = 2D v|  |Elevators ~| 2D Wireframe -
*Current”
Stairs
Elevators :
s Cancel Help
Figure 8-21

Select two corners to place the three viewports in the layout, as shown in Figure 8—-20.

5. Activate the top right viewport, and panto display the stairs. In the Status Bar, change the
scale to 1:20 and lock the viewport.

6. Activate the viewport on the left and paninside it to display the restrooms located near the
center left of the drawing. Change the scale to 1:30 and lock the viewport. Use viewport
grips to make the viewport narrower to only display the restrooms, as shown in
Figure 8-20.

7. Use viewport grips to make the other 2 viewports wider, if required. Using viewport grips,
move the three viewports as required to center them better in the layout, as shown in
Figure 8-20.

In this task, you will clip an existing viewport using the Polygonal option.

1. Copy the existing layout by right-clicking on the tab and selecting Move or Copy. In the
dialog box, select A-401 Detail Plans and select the checkbox for Create a copy. Click OK.
The copy of the layout is placed before A-401 Detail Plans. Rename the new layout as
A-201 1st Floor Plan.

2. If required, switch to the A-201 1st Floor Plan layout. Delete the two viewports (Stairs and
Elevators) on the right side.
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Use viewport grips to resize the narrow remaining viewport so that it fills most of the sheet.
Unlock the viewport and set the scale at 1:50. Pan to center the floor plan in the viewport.

In the Layout tab>Layout Viewports panel, click =, (Clip).

Select the viewport, press <Enter> to select the Polygonal option. Starting from the lower
left corner of the viewport, select points to define a clipping boundary that cuts out the
bottom right portion of the view, similar to what is shown in Figure 8-22. Select the Close
option to complete the polygon. Note that the right corner of the viewport is removed.

Double-click outside the irregular viewport. In Paper Space, in the cleared area that was
created by clipping the original rectangular viewport (i.e., the bottom-right corner area),
draw a circle with a radius of 150.

In the Layout tab>Layout Viewports panel, expand Ly (Viewports flyout) and click
[ (Viewports, Object) and select the circle. Double-click inside the circular viewport and

set its viewport scale to 1:30. Pan to display any one room of the plan, similar to what is
shown in Figure 8-22.

e
I

— 3

:

Figure 8-22
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In this task, you will remove a viewport clip, freeze layers in individual viewports, and apply layer
overrides to the color settings for layers in a viewport, as shown in Figure 8-23.
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Figure 8-23
Copy the A-201 1st Floor Plan layout and rename it as H-201 1st HVAC Floor Plan.

Switch to the H-201 1st HVAC Floor Plan layout, if required.
Delete the circular viewport.

& W N =

Select the large irregular viewport. In the Selection box, select Polyline. In the Layout
tab>Layout Viewports panel, click ., (Clip).

5. At the Select clipping object prompt, press <Down Arrow> and select the Delete option (as

shown in Figure 8—24) to remove the clipping boundary. Note that it becomes a rectangular
area again.

Figure 8-24
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6. Double-click inside the rectangular viewport. Open the Layer Properties Manager and for

layer HVAC, toggle the L3 (VP Freeze) option, as shown in Figure 8-25. Note that the
HVAC components do not display in this viewport only.

7. Change the VP Color for the layer Stair to Green (as shown in Figure 8—25) and note that
the stairs become green in this viewport only. Note that the regular layer color is still blue.

5. Name ~ O, F. VPFreeze P.. Color VP Color Linetype VP Linet.. Lineweight
. =] 132 B3 Continu.., Continu... Defa
& Grid Text : B wh.. B white Continu. Continu.. —— Defa
Grdlina - & 8132 132 CENTER CENTER — Defa
2 Handrail Qs Qeo Continu... Continu.. — Defa...
& Hatching ; S Wred Ered Conttnu... Continu... — Defa...
& HYAC : S0 B Continu... Continu,, Defa
& Misc green Continu . Continu.. —— Defa
7 Notes 132 Continu... Continu... — Defa...
" Partition ; g green Continu... Continu... — Defa...
& Partitions 2 & B ma... @ magenta Centinu... Continu.. — Defa...
& Plumbing : S Ogr.. | Continu... Continu Defa
G Stair : & W olue( Continu.. Continu.. — Defa
& Structural s M ma i magenta Continu.. Continu.. —— Defa
& Text : S #1150 W50 Continu... Continu.. — Defa...

Figure 8-25

8. Switch to the A-201 1st Floor Plan layout. It should display differently from the H-201 1st
HVAC Floor Plan layout. The objects on the HVAC layer should be visible and the stairs
should be blue.

9. Save and close the drawing.

End of practice
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8.4 Annotative Scale Features

The Annotation Scale is connected to the Viewport Scale. Therefore, annotative objects, such
as dimensions and text, display in viewports that have the same scale. You can add Annotation
Scales to objects, enabling them to display in viewports of different scales. This ensures that all
of the relevant information always displays at the correct scale and in the required viewports.
For example, for the drawing shown in Figure 8—26, you might want the room names to display
in each view, and to display different dimensions for each view.

’ I.

Figure 8-26

*  When you change a Viewport Scale, the annotation objects displayed in the viewport change
as well. The display of objects depends on what the annotation visibility is set to and
whether or not the scale is automatically added to the object.

£ Annotation Visibility (Show annotation objects - At current scale): When toggled Off, only
annotative objects with the current scale display. It is recommended that you use this
option most of the time. It is what is plotted.

o Annotation Visibility (Show annotation objects - Always): When toggled On, annotative
objects for all of the scales display. Use when you need to add or remove an annotative
object to the current scale.

x Add scales to annotative objects when the annotation scale changes: When toggled Off,
annotation scales are not automatically added to objects in the viewport.

5 Add scales to annotative objects when the annotation scale changes: When On, annotation
objects in the drawing update to match the new annotation scale.
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When you add a scale to an object, a scale representation is created. When you select an
annotative object that has more than one scale, all of its scale representations display, as
shown in Figure 8-27. There is no limit to the number of scales that can be added to an
object, but too many scales can be confusing when you try to grip edit the object.

R2.000 BORE
1 HOLE, THRU

R2.008 BORE
1 HOLE, THRU

Figure 8-27

* If you modify the information contained in the annotation, it updates in all of the scale

representations.

* You can grip edit each scale representation separately in its associated viewport so that it
fits the location.

Modifying Annotative Object Scales

When you add annotative objects to a viewport, they automatically use the scale of the
viewport. If you need to change the scale or move annotative objects out of a viewport, you can
modify the scales associated with the objects or with the viewport.

* These tools are available in the Annotate tab>Annotation Scaling panel, or when you right-
click on an annotative object, as shown in Figure 8-28.

Repeat Add/Delete Scales...

x**’ A Scale List ' RecentInput
add Ay addjDelete Scales £ ... ) \ l 1 ‘
Current Scale ~ )_:‘ Sync Scale Positions Annotative Object S(:aki\k » Afid‘ ?urrfnf Scalé
Annotation Scaling Clipboard » Add/Delete Scales. ..
Isolate > Synchronize Multiple-scale Positions
Figure 8-28
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* To display an annotative object in several viewports that use different scales, right-click on

an annotative object, select Add/Delete Scales or click “'Ei (Add/delete Scale), and then

select an annotative object. This opens the Annotation Object Scale dialog box (shown in
Figure 8-29), where you can click Add to set the other annotative scales that are used in

each viewport.

| B ~Annotation Object Scale X

| Object Scale List |
ks L B | Add...

‘ 12 | —

‘ Delete

1 paperunit= 1 drawing unit

(@ List all scales for selected objects

(O List scales common to all selected objects only

OK Cancel Help

Figure 8-29

You can change the locations of individual scale representations, but you might need to

have them all return to one position. In the Annotation Scaling panel, click )» (Sync Scale
Positions) to move all of the related representations to the same location as the selected
item.

If you do not want an annotative object to display in the current viewport, but do want it to be

3
visible in a viewport at a different scale, click A (Delete) to delete the current scale.
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Practice 8b

Annotative Scale Features

. - 7 .
Practice Objectives Z 15 minutes

* Create annotative styles and annotative hatching.
* Control the visibility of annotation objects.

In this practice, you will specify annotative styles for text, dimensions, and multileaders. You
will create annotative hatching using the Hatch command. You will then create viewports at
different scales and add annotative objects to them, as shown in Figure 8-30.

BATHROOM

Figure 8-30
Task 1: Define annotative text and dimensions.

1. Open Service-AM.dwg from your practice files folder.

2. Inthe Annotate tab, set the Dimension style to Architectural-MM (an annotative style), as
shown in Figure 8-31.

3. Setthe Text style to Hand (an annotative style), as shown in Figure 8-31.
Set the Multileader style to Annotative, as shown in Figure 8-31.

L0 Home Insert Amotste | Paametric  View Manage Oufput Addins  Colaborate  ExpressTeols FeatredApps (-

A ‘f » 4 A ardhitecturalvm )
W !

oy & .Use Current

Multiing % Dimension

Text " ] 3 . H - - Mrk
Text » u Dimensions » ¥ Centerlines Leaders
Figure 8-31
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Switchto the ISO A1 layout tab, which contains four viewports.

Selecteach viewport in Paper Space by clicking on the viewport border. Confirm the
Annotation Scales:

* Service: 1:50
* Vestibule: 1:30
* Bathroom: 1:16
* Stairs: 1:20

Click & (Lock/Unlock Viewport) to lock the Viewport Scales for each viewport.

Set the layer Dimensions to be current. Double-click inside the viewport that displays the
Service area and add the dimensions and text shown in Figure 8-32. They only display in
the current viewport.

l—
SERVICE
Figure 8-32

Task 2: Define the annotative hatching.

W nh =

Continuing in the Service viewport, set the layer Hatching to be current.
Start the Hatch command.
In the Hatch Creation contextual tab>Options panel, click A (Annotative).

Set the Hatch Pattern to ANSI 31 and the Hatch Pattern Scaleto 1. Add hatchingto the three
counter areas inside the Service area viewport.

Close the Hatch Creation. In the Vestibule viewport, note that the portion of the counter
area in the upper-right corner does not display any hatch. The hatching displays in the
current viewport only.
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Working with Layouts

Select the hatch object that you just created.

Right-click on the selected hatching and select Annotative Object Scale>Add/Delete
Scales. The Annotation Object Scale dialog box opens. Only the current Annotation Scale
displays.

Click Add... to add the other scales. The Add Scales to Object dialog box opens.

Select the scales 1:30 and 1:20. Doing so will enable the annotative hatch object to display
in the Vestibule viewport and the Stairs viewport.

Click OK. The scales display in the Annotation Object Scale dialog box.

Click OK. Note that the annotation objects (hatches) now display in the Vestibule and Stairs
viewports.

Task 4 C hangetheannotat|onobjectd|sp|ay T

1.

3.

Switch to the Model tab and note how the annotative objects (text, dimensions, hatch)
display.

Click ‘Q (Show annotation objects - At current scale) to toggle it off. Note that the
annotative objects no longer display.

Save and close the drawing.

End of practice
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Chapter Review Questions

1.

What is the purpose of the View Manager?

a. To create layouts using different areas of a drawing.
b. To create a new block using selected objects.

c. To create a new drawing file using selected objects.
d. To store areas of a drawing under specified names.

Answer: d

It is possible to create a single or multiple named view viewports at the same time.
a. True
b. False

Answer: a

What does the = (Clip) command do?

a. Fillets the corners of an existing viewport to make it circular.
b. Removes the portions of a viewport that are not required.

c. Joins multiple viewports to create a single one.

d. Breaks a viewport to create multiple viewports.

Answer: b

How can you change the color of a layer in a single (current) viewport?

a. In the Layer Properties Manager, change the VP Color property.

b. In the Layer Properties Manager, change the New VP Freeze property.

c. In the viewport, switch to Model Space and change the color of the layer.
d. Create a new layer and move the objects to the new layer.

Answer: a

If you want to display an annotative object in several viewports that use different scales,
what should you do?

a. Create separate layers for each viewport and put the objects on each layer.
b. Create annotative styles (dimension, text, etc.) for each viewport.

c. Use Add/Delete Scales to add the scales for each viewport.

d. Lock each viewport.

Answer: ¢
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I I L

)

Add/Delete Scales

Add Annotation Scales
Automatically

Annotation Visibility

Clip

Named (Paper Space)

Named (Model Space)

New View

Sync Scle Positions

View Manager

Viewport Configuration
Control

* Ribbon: Annotation tab>Annotation Scaling panel
* Right-click menu

 Status Bar

 Status Bar

+ Ribbon: Layout tab>Layout Viewports panel
« Command Prompt: vpclip

+ Ribbon: Layout tab>Layout Viewports panel
« Command Prompt: viewports or vports

* Ribbon: View tab>Model Viewports panel
+ Command Prompt: viewports or vports

+ Ribbon: View tab>Named Views panel

* Ribbon: Annotation tab>Annotation Scaling panel
* Right-click menu

* Ribbon: View tab>Named Views panel
« Command Prompt: view or V

 Ribbon: View tab>Model Viewports panel
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Chapter

Annotation Styles

In this chapter, you learn how to create annotation styles, including text styles, dimension
styles, and multileader styles.

Learning Objectives 3 Thr 20min

* Create and modify text, dimension, and multileader styles.

* Create sub-styles of existing dimension styles.

© 202_3, ASCENT - Center for Technical Knowledge® 9-1



AutoCAD 2024: Beyond the Basics - Instructor Guide

9.1 Creating Text Styles

When you add text to your drawing, it uses the properties (e.g., height, font, etc.) of the current
text style, as shown in Figure 9—-1. Text styles should be created in the template file so that
everyone on the same project uses the same styles. You can create a new style by assigning
the height, width, and slant to a text font, or to a typeface design.

Home Insert Annotate Parametric View Manage

A "¢ A Hand [

14

Muitine "~ | AaBb123 || AaBb 123 arbl 22
Text Al

A Annotative  Dimension A Hand

Start

AaBb123|| AaBb123 (\aBb12

Logo Standard A Title

—1Topli2D Wiref

Manage Text Styles...
Figure 9-1
* There are two default styles: Standard and Annotative. You can create other styles as
required.

* A variety of font files are available for creating different styles of text. There are two
different types of fonts: Truetype fonts (used by most Microsoft Windows software) and

AutoCAD® shape fonts. You can use the fonts that the AutoCAD software installs or the
other Truetype fonts that were installed with Windows.

How To: Create a Text Style

1. Inthe Annotate tab>Text panel>Text Style list, select Manage Text Styles....

* You can also open the dialog box by clicking N (Panel Arrow) in the Annotate tab>Text
panel.

2. Inthe Text Style dialog box (shown in Figure 9-2), click New.... The new style takes on the
attributes of the current text style.
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| gkxt Style X
Currenttext style:  Hand
Styles:
LA Font
nnotative FontName: Font Style: Set Current
Dimension
i i - Regul
AEE T CityBlueprint egular Y
A 18O Proportional
Standard
A Title Size
] Annotative Paper TextHeight
[[JMatchtext orientation o
to layout
| Allstyles Effects
[JUpside down Width Factor:

2

AcBbl 22| o

Vercal

| Close Help

Figure 9-2
3. Inthe New Text Style dialog box, type a new name and click OK.

Expand the Font Name drop-down list, select a font (a preview of the font displays in the
Preview area). For somefonts,you can also specify a Font Style (such as bold or italic).

5. Selectthe Annotative option if you want the text style to scale per viewport. You can also
set a default height for the style, but this is typically left at 0 so that you can use one style
for different sizes of text.

6. Inthe Effects area, set up the required properties.

Click Apply to continue working in the dialog box or Close to close the dialog box. The style
that was created is now the current style.

* You can change the current style in the Text Style Control in the Home tab>expanded
Annotation panel, the Annotate tab> Text panel, or the Text Editor contextual tab>Style panel
when you have started the Multiline Text command.

* You can change the style of existing text by selecting the text object and then selecting a
style in the Home tab>Annotation panel or Annotate tab>Text panel.

* If you modify an annotative style, you need to use annoupdate to update any existing
objects to match the revised annotative style.
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Style Effects

The style effects make a text style different from a standard font. You can define several text
styles that use the same font but differ in width, oblique angle, etc.

Width Defines the character width relative to the height. A width factor of 1 is the default.

Factor Numbers greater than one increase the width and numbers less than one decrease the
width. Typical width factors are in the range of 0.8 to 1.5.

Oblique Enablesyou to slant the lettering. Positive values incline the top of the text to the right

Angle and negative values slant it to the left. Typical obliquing angles range from +10 to -10.

Angles of +30 and -30 are commonly used to label isometric drawings.

Text is normally placed horizontally in a drawing. Vertical, upside-down, or backward text
orientation can also be defined when creating text styles.

Notes on Text Styles

The Preview displays an image of how your text style is going to be displayed when used
in the drawing. All of the effects of a text style are previewed except the height.

To rename a text style, double-click on the style name. In the Edit box, type the new name.

To delete a text style, highlight it in the list and click Delete. It is only deleted if it is not
in use.

Some TrueType fonts can be filled or outlined. To have them filled in your drawing, you need
to set the textfill system variable to ON (textfill = 1).

Match Properties (in the Home tab>Properties panel) enables you to copy the style from one
text object to another in your drawing. It is also available in the Text Editor contextual tab.
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Practice 9a

Create and Use Text Styles

Practice Objective 4 10 minutes

* Create several new text styles.

In this practice, you will define several new text styles using the Text Style command, as shown
in Figure 9-3. The color of the text in Figure 9-3 has been changed to black for printing clarity.

The Standard Style Aars letoer ho Stule
Title Text Style Dimensians Style
Figure 9-3

1. Open AEC-Facilities1-AM.dwg from your practice files folder. It is a blank file.

2. Make the layer Notes active. In the Annotate tab>Text panel, note that the active text style is
Standard.

3. Switchto one of the layouts. Start the Multiline Text command. Note that the preview text
(abc) is not currently visible with the cursor. Zoom in until it displays. Place the text The
Standard Style anywhere in the drawing.

4. Inthe Annotate tab>Text panel, in the Text Style list, select Manage Text Styles, or click

b | (Panel Arrow) in the Annotate tab>Text panel to open the Text Style dialog box. Modify
the Standard Style by changing the Font Name to romans.shx. Click Apply and Close. Note
how the text you just entered has updated.

Open the Text Style dialog box again and click New.

Create a new style named Title2. Set the Font Name to Arial, the Font Style to Bold, and the
Width Factor to 2. Click Apply to save the changes.

7. Create another new text style named Hand2. For the Font Name, select CityBlueprint. Set
the Width Factor to 2. Click Apply to save the changes.

8. Create another new text style named Dimensions. For the Font Name, select romans.shx.
Set the Width Factor to 1. Click Apply to save the changes and click Close.

9. Make each style current and then add text to the drawing using a text string to test the
styles.

10. Set the current style to Hand. Erase all of the text and save the drawing.

End of practice
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9.2 Creating Dimension Styles

The dimension style controls all aspects of how your dimensions display (type and size of
arrows, type of units displayed, text specifications, text placement, etc.). You might need to
have several styles in a drawing to display different information, as shown in Figure 9-4. For
example, in mechanical drawings you might have one style with decimal units that displays two
decimal places of precision, another that displays three decimal places, and a third that
displays both English and Metric units at the same time.

235
1 T
L
ﬁ
e 235[9.25"] ———~
Figure 9-4

* You can set the current dimension style in the Dimension Style Control in the Home tab>
Annotation panel or Annotate tab>Dimensions panel.

* There are two default styles: Standard and Annotative. You can create other styles as
required.

How To: Create a Dimensiar"\"gt)"'ie

1. Inthe Annotate tab>Dimensions panel>Dimension Style list, select Manage Dimension
Styles....

* You can also open the dialog box by clicking A (Panel Arrow) in the Annotate tab>
Dimensions panel.

2. Click New...in the Dimension Style Manager, as shown in Figure 9-5.
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E Dimension Style Manager

Currert dimension style: Architectural-MM

Styles: Preview of: Architectural-MM
A Annaotative
FN Architectural-M 17
- A Linear 1
A 1502 .
150-25 " b
Standard 2] -
|
| Y ;B
List: Description
Archi -
Al styles = itectural

Dant list styles in Xrefs

Set Curert | |

New... |

Modify... |
Ovenide...

Compare...

Help

Figure 9-5

3. The Create New Dimension Style dialog box opens, as shown in Figure 9-6. In the Start
With drop-down list, select a style to use as a template. In the New Style Name field, type a
new style name and then select the Annotative option as required. Click Continue.

n Create New Dimension Style

New Style Name;

All dimensions

Continue

Start With: Cancel
IS0

b
Annotative Hep
Use for:

X

Figure 9-6
4. Modify the tabs as required and click OK.

5. If you want to make the new style current, double-click on its name in the Styles area or

selectitand click Set Current.
6. Click Close.

plotted distance or size.
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Modifying Dimension Styles

In the Dimension Style Manager, click Modify to open the Modify Dimension Style dialog box.
Dimension Style Lines Tab

The Lines tab controls the appearance of the dimension lines and extension lines, as shown in
Figure 9-7.

ﬂ Modify Dimension Style: Architectural-MM >
Lines  Symbaols and Arrows Text Fit Primary Units Altermate Units Taolerances
Dimensson linas s m— 9
Color: - ByBlock P —
~—
Linetyns: ByBlock R X
i . ByBlock L )
Linewe:ight: o \ %
3 _ - L
Extend bayornd ticks: - oM
i 60° ,
Bassline spacing: 10 - / e
13 -
Suppress: [ oimtine [Coimtine 2 R
Extension lines
Color: W ByBiock Extend bayond dim fines: 5 K
Linetype ext line 1; ByBlock ” -
Offset from origing - =
Linatypa axt line 27 ByBlock
[ Fixed tength sxtension lines
Linewsight: ByBlock
. Langth:
Suppress: [TlExtiine 1 [T]Extine 2
‘ OK Cancel Help

Figure 9-7

Color and Lineweight are set to ByBlock by default. This is essentially the same as ByLayer.
The dimension elements use the color and linetype of the current layer.

Extend beyond ticks only applies if ticks are used rather than arrowheads.

Baseline spacing is used for baseline dimensions that are applied with the Baseline or Quick
Dimension commands.
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* Offset from origin controls the size of the gap between the object and the start of the
extension line.

* Fixed length extension lines controls how far the line reaches from the dimension line
toward the dimensioned object.
Dimension Style Symbols and Arrows Tab

The Symbols and Arrows tab controls the size and style of the arrowheads on the dimension
lines and leaders, and other symbols, such as Center marks (for circles and arcs) or the Arc
length symbol, as shown in Figure 9-8.

n tAodify Dimensicn Style: Architectural-MM X |

Lines Symbolsand Arrows Text  Fit Pnmary Units Alternate Urits Tolerances

Arrowhaads 17
First: -
#* Closed filled

r 4

Second: \
+ Closed filled & R R

L.eader: N

Ll
* Closed filled 80

ArTOw SiZe; R13 - / f
3 -
= A tength symbol
Center marks ‘? Precading dimsnsion text
{_ Above dimenaion text

) Mons
@) Mark i : {None
Oriing Radius jog dimensian
J 2 45
Dimension Break Jog angle
Break siza: Linear jog dimension
35 > Jog height factor:
1.5 - *Text height
[ OK Cancel Help
Figure 9-8

* The Leader can have a different arrow style from the dimension lines.

* Center marks are used with Radius and Diameter dimensions and the Center Mark
command.
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Dimension Style Text Tab

The Text tab controls the placement and appearance of the dimension text, as shown in
Figure 9-9.

n Modify Dimension Style: Architectural-hM X
Lines Symbols and Arrows _TaXf Fit Primary Units Alternate Units Talerances
Text appearance ———
r—
Text style: Standard
...... - b
Text golor: - ByBlock
b=
= .
Fill color: ' None - @'
| N “ ’
Taxt height: 3 - &0° \
-
. 1 - i’ )
Fraction height scale: = R13

D Draw frama around taxt

Text placamant Yaxt alignment
Wartical: Centered (@ Horizortal
Harizontal Centered
I adignad with dimension fins
Vinw [Hrection: Left-to-Right
™
Offset fram dim ling: 2 . () 180 standard

[ OK Cancel Hslp

Figure 9-9
* You can specify a text style in the Text style drop-down list. If you have not defined one, you

can click [J (Browse) to open the Text Style dialog box to create a new style. The text
height should be set to the required plotted height.

* Do not set a height in text styles to be used for dimensioning. Use the dimension style to
control the height.

* If you want the text to plot at a heavier weight than the rest of the dimensions (a standard
drafting technique), set the text color to be a color that plots to a medium weight and leave
the rest of the dimension elements with the Text color set to ByBlock. You can set the layer
Dimensions to be a lightweight color.

* The Fill color can be set to Background or another color so that the text masks any objects
behind it.
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* Inthe Text placement area, you can set the text placement to Vertical and Horizontal

dimensions.

* Offset from dim line controls the size of the gap between the text and dimension lines. This
applies when the text is centered on the line and above the line.

* View Direction displays the dimension text Left-to-Right or Right-to-Left.

Dimension Style Fit Tab

The Fit tab controls the positions of arrows, text, leaderlines, and the dimension line, as shown
in Figure 9-10. It also controls the scale for dimension features.

n Modify Dimension Style: Architectural-MM

Lines Symbais and Arrows Text Fit
Fit nghons

if thars isn't enough room to place both text and
arrows insids satension ines, the first thing to
move aulside the extension ines is:

(@) Either text or arrows (best fit)

) Arrows
) Text

) Both toxt and arrows

L Adways Keep laxd betweaen axt lines

D Bupprass arrows if they dont il insds
axtension lines

Taxt placement

When text is not in the default postion, place it

@) Beside tha dimension lina

Over dimension ling, with leader

) Over dimension ine, withgut leader

Primary Units Altemate Units Talerances

17
S —

. :”i.

& %
. ‘

/ t
R13

Seale far dimension featses

Annslative

Fina tuning
[ Ipiacerest manually

[:] Deaw dim line batwesn axt lines

OK Cancel Help

Figure 9-10

* When you set the Scale for dimension features to Annotative, the other options are grayed
out. The dimensions are scaled according to the scale of the viewport through which they

are inserted.

* If you are not using Annotative dimensions, you can use Scale dimensions to layout to
display the objects in all viewports. You can also select Use overall scale of to dimension
directly on the model when you are plotting from Model Space.
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Dimension Style Primary Units Tab

The Primary Units tab controls the format of the primary units in the dimension text, as shown in
Figure 9-11. This is independent of the type of units that are used in the drawing.

ﬂ Modify Dimension Style: Architectural-MM X
Lines Symbois and Arrows Text Fit Primary Units Alternate Units Tolerances
Linear dimersons 17
Unit format: Decimal Sl
Precision 0 i A
Fraction format: Horgonial g %
-
Daginal separator: "' (Pernod) S S R
60°
Round off; o = ; &5
/. 1
Brafix: R13
Suffix
Maasurement scale
Rcalg factorn 1 =
"] Appiy 10 tayout dimensions only Anguiar dimensians
Zaro suppression Units format: Decimal Degrees
] Leading [M Teailing
Suburits factor: Lo Precision: 0
160 . o
Zeara suppression
Sub-unit sulfix: '" [JLaading
|1 Traibng
oK Cancel Hslp
Figure 9-11

* You can set the required type of units for dimensioning, the number of decimal places, and
other information to define the appearance of the text.

* Adefault Prefix and Suffix can be added in front or after all of the dimension values (for
example, a suffix of mm for millimeters).

* The Scale factor multiplies the actual dimension value. For example, if the actual distance is
5 and the scale factor is 2, the value that displays in the dimension text is 10. If objects are
drawn at full size, the scale should normally be set to 1.

* The Sub-units factor eliminates the leading zeros in dimension values by specifying that any

measurement less than one primary unit be dimensioned in a smaller unit of measure. The
Sub-unit suffix automatically appends a different dimension suffix to such dimensions.
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Dimension Style Alternate Units Tab
The Alternate Units tab is very similar to the Primary Units tab.

* Multiplier for alt units is the conversion factor between the units in which your drawing was
created and the units you want to use for alternative dimensions. For example, if the Primary
Units are millimeters and the Alternate Units are decimal inches, Multiplier for alt units
should be 25.4 (1 inch = 25.4mm).

Dimension Style Tolerances Tab

The Tolerances tab is usually used in mechanical design to indicate the degree of precision
required in manufacturing.

* Method determines how the tolerance is calculated and displayed. The options are None,
Symmetrical (equal bilateral), Deviation (unequal bilateral), Limits, and Basic (places a box
around the dimension and is used with Geometric Dimensioning & Tolerancing).

Creating Dimension Sub-Styles

You might need to use a slightly different style for a specific type of dimension. For example,
you might want linear dimensions to use tick marks instead of arrows and to always be forced
above the dimension line. You can create a style that uses arrows, and then create a sub-style
that is only used for linear dimensions, as shown in Figure 9-12. When using that style, all of
the dimensions that you place have arrows, except for the linear dimensions.

ﬂ Dimension Style Manager X

Current dimension style: Architectural-MM

Styles: Preview of: Architectural-MM: Linear
A Annotative 17 Set Curent
A Architectural-MM %\’
A X | New..
A 1802 O
150-25 % . ) g Modify...
Standard N,
Loy | * \ Qvemide
! v‘a,,n s x’-‘
e o )( Compare...
List: Description
Architectural-MM + Text inside align = Off,
Al styles Text outside align = Off, Text pos vert = 1,
Dont list styles in Xrefs Amow = ArchTick

| Close_l Help

Figure 9-12
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1. Openthe Dimension Style Manager.
Click New....

3. In the Create New Dimension Style dialog box, in the Start With drop-down list, select the
style to use as a template.

4. Inthe Use for drop-down list, select a dimension type for the sub-style (linear, angular, etc.)
that you are creating, as shown in Figure 9-13.

B Create New Dimension Style X

New Style Name:

[Copy of Annotative [ Continue

Start With: e el
Annotative v

| Hel
Annotative 5

Use for:

Al dimensions v

__|All dimensions i
\Linear dimensions
¥!= Angular dimensions
Radius dimensions
Diameter dimensions

Ordinate dimensions

Leaders and Tolerances

Close

Figure 9-13
Click Continue.

In the New Dimension Style dialog box, define the sub-style as required with settings for
lines, arrows, text, fit, etc.

7. When all of the settings have been adjusted, click OK. The new sub-style is listed in the
Dimension Style Manager under the main style.

@ Hint: Modifying a Single Dimension

Select a dimension and use the Properties palette to modify the style of a single dimension
without changing the style definition. In the Properties palette, all of the dimension style
settings are listed. Each setting can be changed for the selected dimension.
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Practice 9b

Create Dimension Styles (Architectural)

Practice Objectives Z 10 minutes
* Change the dimension style of various dimensions.

* Create a new dimension style and a related sub-style.

In this practice, you will test existing dimension styles and change them as required. You will
also create a new dimension style with a related sub-style, as shown in Figure 9-14.

15200.0000

R3000.0000

R3000 —

9

Figure 9-14

Task 1: Testthe existing dimension styles.

1. Open AEC-Facilities2-AM.dwg from your practice files folder. Itis a blank drawing.

2. Change the current layer to Walls and draw a 15200 x 7500 rectangle with a 3000 radius
circle at its center.

3. Switchto the ISO A3 layout.

Double-click in the viewport to activate it. Panin the viewport to display the rectangle and
the circle. Set the Viewport Scale to 1:100. Lock it.
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5. Set the current layer to Dimensions. Using the Standard dimension style, add a linear
dimension for the top length (horizontal) line and a radial dimension for the circle. The
dimension text and arrows are not displayed because this dimension style is not
annotative.

* Use grips to move the dimensions to the required location.

6. Using the Properties palette for each of the dimensions, change the Dim style to
Annotative. The dimension information is now available, but it is not designed to work with
architectural dimensions.

Task 2: Create a new dimension_style.

1. Inthe Annotate tab>Dimensions panel, expand the Dimension Styles list and select Manage

Dimension Styles, or click N (Panel Arrow) to open the Dimension Style Manager. Click
New....

2. Inthe Create New Dimension Style dialog box, set the New Style Name to Decimal. In the
Start With drop-down list, select the Standard style to use as atemplate. Select Annotative
and click Continue.

3. Inthe New Dimension Style dialog box, set the following options and click OK:

Symbols & Arrows tab Arrowheads area First, Second, and Leader: Right angle
Text tab Text appearance area Text style: Dimensions

Fit tab Scale for dimension features area  Annotative

Primary Units tab Linear dimensions area Unit format: Decimal; Precision: 0

Select Decimal and click Set Current in the Dimension Style Manager. Click Close.

5. Usingthe new style, add linear dimensions for the left and bottom edges of the rectangle.
Add radial dimensions to the circle and angular dimensions to the left corner of the
rectangle. Note the differences from the dimensions in the previous style.

Task 3: Create a dimension sub-style.

In the Dimension Styles list, select Manage Dimension Styles....
In Dimension Style Manager, select the new Decimal style and click New....
Delete Copy of Decimal and leave the New Style Name blank.

Inthe Use for drop-down list, select Linear dimensions and click Continue.

@~ wpn =

Modify the options as follows:

Symbols & Arrows tab Arrowheads area First and Second: Architectural tick
Text tab Text alignment area Aligned with dimension line

Text tab Text placement area Vertical: Above
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6. Click OK and Close to exit the Dimension Style Manager. Note that the linear dimensions
update to display the new format, as shown previously in Figure 9-14.

Erase all of the dimensions.

Double-click outside the viewport to return to Paper Space.
Save the drawing.

End of practice
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Practice 9¢

Dimension Styles (Mechanical)

Practice Objective Z 15 minutes

* Create dimension styles and apply them to dimensions.

In this practice, you will create two dimension styles and then apply dimensions with those
styles, as shown in Figure 9-15 and Figure 9-16.

1. Open Dim-M.dwg from your practice files folder.

2. Create the two dimension styles (Tolerance and Metric_lmperial) based on the settings
listed in the tables. Start With the Standard style, make each style Annotative, and use the
default settings for options that are not specified.

Tolerance Metric_lmperial
Lines tab
Baseline spacing 10 13
Symbols and Arrows tab
Arrowheads Right angle Closed filled
Center marks Mark Line
Text tab
Text style Standard Standard
Text color ByBlock Magenta
Text height 5 5)
Vertical Placement Centered Above
Horizontal Placement Centered Centered
Text alignment Horizontal Aligned with dimension line
Primary Units tab
Unit format Decimal Decimal
Precision 0.00 0
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Tolerance Metric_lmperial
Alternate Units tab
Alternate units None Architectural, precision 0'-0"
Multiplier 25.4
Tolerances tab
Method Limits None
Upper value 0.5
Lower value 0.8
Scaling for height 1

3. For Metric_lmperial, create the Angular dimensions and Diameter dimensions sub-styles.

* To create a sub-style, in the Dimension Style Manager, select Metric_Imperial and click

New. In the Use for drop-down list, select Angular dimensions, and then set the options
below. Repeat this for Diameter dimensions.

Angular dimensions Diameter dimensions
Text tab
Vertical text placement Centered Centered
Text alignment Horizontal Horizontal
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4. Use the new dimension styles to dimension the objects shown in Figure 9-15 and
Figure 9-16.

* Setthe layer Dimensions to be current.

* Alayout is prepared for each style. The scale of the viewport in the ISO A2 TOL layout is
1:1 andthe scale ofthe viewport inthe ISO A1 MET-IMP layout is 2:1. Lock the viewports
so that you do not change the scale by mistake.

Tolerance
14020
138.90
102.10
100.80
5130
5000
5438
134
89.40 22035
88.10 oo
51.30
5000
_________ 51.30 7840
Sy 7540

Figure 9-15
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Metric_lmperial

102 3
51 (1075
| i
5y
5
A

i

g% i

o i

i
' )

5% [107-6'] 5 [107-6" 75 [181-3"

Figure 9-16

End of practice
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9.3 Creating Multileader Styles

Multileaders are used to point to objects in your drawing with text or symbols. Use the
Multileader Style Manager to create styles that control the display options for different
multileaders. The styles can be annotative or a specified scale, and have different arrowheads,
text styles, colors, linetypes, etc., as shown in Figure 9-17. You can create styles for specific
uses and then use the Multileader Style Manager to update them as required. This ensures
accuracy throughout the drawing and makes it easy to modify multileaders.

1. Inthe Annotate tab>Leaders panel>Leader Style list, select Manage Multileader Styles....
The Multileader Style Manager opens, as shown in Figure 9-18.

* You can also open the dialog box by clicking b (Panel Arrow) in the Annotate tab>
Leaders panel.

ﬂ Multiteader Style Manager X

Current multileader style: Standard
Styles: Preview of: Standard
A Annotative Set Current

New...

Dethult Taxt o

List:
Al Styles v

Figure 9-18
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Click New....

In the Create New Multileader Style dialog box, type a New style name, expand the Start with
drop-down list and select a style, and select or clear the Annotative option, as shown in
Figure 9-19.

& Create New Muttileader Style X
New style name:
{M‘ Standard| | Continue |
Start with: Cancel
Standard
Help
|:| Annotative
Figure 9-19

Click Continue. The Modify Multileader Style dialog box opens.

5. Inthe Leader Formattab, specify the leader's Type (Straight, Spline, or None), its formatting,
the style and size of the Arrowhead, and the distance for the Leader break, as shown in
Figure 9-20.

ﬂ Modify Muttileader Stylte: Copy of Standard X

Leader Format Leader Structure Content

General

Type Straight

Color -ByBlock ! mlt Tm

Linetype ——— ByBlock

Lineweight ByBlock

Arrowhead

Symbal: * Closed filled

Size: 1800 z

Leader break

Break size

[ OK Cancel Help

Figure 9-20

© 2023, ASCENT - Center for Technical Knowledge® 9223



AutoCAD 2024: Beyond the Basics - Instructor Guide

6. Inthe Leader Structure tab, specify how you want the leader to work, as shown in
Figure 9-21. For example, the default leader style has the Maximum leader points setto 2
and Landing Settings toggled on. Select Annotative if you are using the annotative scaling
tools.

* If you are creating a spline leader style, you might need to clear the Constraints and
Landing Settings options.

ﬂ Modify Muitileader Style: Copy of Standard X

Leader Format Leader Structure Content

Constraints

[¥]Maximum leader paints 2 =

Default Text

[Ceirst segment angle

[[]8econd segment angle

Landing settings

Automat:caiiy include landing

Setlanding distance

Scale
[Mannotative

Seale multleadesrs to layout

Figure 9-21

7. IntheContenttab, you can specify whether you want the multileader content to be Mtext,
Block, or None. Once you set the Multileader type, the rest of the options vary according to
the selection. The Mtext option is shown in Figure 9-22.

* When you have selected text, you can set the attachment to be Horizontal or Vertical.
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LeaderFormat Leader Structure Coment

Multileader type: Mtext b \
Textoptions | D lt'" l lu
Defaulttext Trofaul Text . “ T
Textstyle Standard
Textangle Keep horizontal
Taxt colar 'ByBIock
T TR e 5
[ Always ieft justify [] Frame text

Leader connection
(@ Horizontal attachment

(O Vertical attachment

Left attachment: Middle of top line
Right attachment. Middle oftop line
Landing gap: GS0C =

|:] Extend leader to text

OK Cancel Help

Figure 9-22

8. When you use the Block Multileader type, you can select from a variety of preset blocks with
attributes or use your own blocks, as shown in Figure 9-23.

B Modify Muttiteader Style: Copy of Standard X

Leader Format Leader Structure Content

Multileader type: Block VI
Block options
Source block: Q Detail Callout «]
Attachment: g t— )
= g Specifies the block used for multileader content.
Color: t 2Cicle
lBox
Scale: __‘Hexagon
2% Triangle

User Block

Figure 9-23

9. When you are satisfied with the style, click OK. In the Multileader Style Manager, select the
new style and click Set Current.

10. Click Close.
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* If you need to make a change to a style, open the Multileader Style Manager, select the style
that you want to change, and click Modify.

* If you need to delete a style, open the Multileader Style Manager, select a style, and click
Delete.

* You can also create style overrides for the Leader, Content, and Workflow by selecting
Options in the Multileader command.
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Practice 9d

Create Multileader Styles

Practice Objective Z 10 minutes

* Create a multileader style.

In this practice, you will create a multileader style using a spline and a block, as shown in
Figure 9-24.

Figure 9-24
Open AEC-Facilities3-AM.dwg from your practice files folder.
Set the layer to Dimensions.
In the Annotate tab>Leaders panel, click N
In the Multileader Style Manager, click New....

Qs L=

In the Create New Multileader Style dialog box, name the new multileader Keynote. Start
with the Standard style and make it Annotative. Click Continue.

6. Inthe Leader Format tab, in the General area, set the Type to Spline. In the Arrowhead area,
set the Symbol to Right angle and Size to 10.

7. Inthe Leader Structure tab, clear Maximum leader points (this enables you to make as
many points on the spline as required).

8. Inthe Content tab, change the Multileader type to Block. In the Block options area, set the
Source block to Circle and set the Scale to 2. Click OK.

9. Inthe Multileader Style Manager, select Keynote and click Set Current. Click Close.
10. Select the ISO A1 layout tab.
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11. Startthe Multileader command to test the new multileader style by clicking several points
to create a zig zag leader. Press <Enter> to stop selecting points along the spline.

12. In the Edit Attributes dialog box, enter a tag number (01,02,03, etc.) for the keynote.
Click OK.

13. Erase the leaders, switch to Model Space, and save the drawing.

End of practice
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Chapter Review Questions

1.

If you change the font of a text style, what happens to existing text that uses that text style?
a. The text is moved to a new layer.

b. The text remains the same.

c. Thetextis deleted.

d. The text updates with the new font.

Answer: d

What are dimension sub-styles used for?

a. To override the dimension style settings for a particular type of dimension, such as angle
or radius.

b. To automatically dimension specific objects, such as rectangles and circles.
c. Tolink dimensions to specific layers.

d. To copy dimension styles between drawings.
Answer: a

You have a dimension style that uses decimal units and you want to change itto use
fractional units. What do you do?

a. Modify the Alternate Units in the dimension style.

b. Modify the Primary Units in the dimension style.

c. Edit the text of the dimension and change the value.
d. Edit the Fit settings in the dimension style.

Answer: b

What multileader type in the multileader style would prompt users for input, such as sheet
number or callout? (Select all that apply.)

a. Block
b. Mtext
c. None
d. Circle

Answer: a, b

You cannot use custom blocks with Multileader.
a. True
b. False

Answer: b
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6. When creating a Text Style, Dimension Style, or Multileader Style, you wantthe size of the
text and other objects to scale automatically according to the scale of the viewport in which
they are used. In the related Style Manager, which of the following options would you set?

a. Text Size
b. Alternate Units
c. Scale Text

d. Annotative

Answer: d
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Command Summary

Annotation Styles

I R

4 Dimension Style
w1 .

Multileader Style

Q—EI

&; Text Style
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Ribbon: Home tab>expanded Annotation panel or the
Panel Arrow in the Annotate tab>Dimensions panel

Command Prompt: dimstyle

Ribbon: Home tab>expanded Annotation panel or the
Panel Arrow in the Annotate tab>Leaders panel

Command Prompt: mleaderstyle

Ribbon: Home tab>expanded Annotation panel or
Annotate tab>Text panel>Text Styles list>Manage Text
Styles or the Panel Arrow in the Annotate tab>Text
panel

Command Prompt: style or ST
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Projects: Drawing Setup and Utilities

This chapter contains practice projects that can be used to gain additional hands-on experience
with the topics and commands covered so far in this guide. These projects are intended to be
self-guided and do not include step-by-step information.

Learning Objectives Z 30min

* Mechanical: Create a template that contains features such as layers, limits, text, and
multileader styles to use for electronic schematics or part designs.

* Civil: Create a template that contains features such as layers, limits, text, and multileader
styles to use for mapping.
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10.1 Interiors Project

Z 30 minutes

In this project, you will create a new template drawing for use with Interior Design projects. You
will establish units, limits, layers, a text style, and a multileader style, as shown in Figure 10-1.

Multileader Style Manager X
Current multileader style: Keynotes
Styles: Preview of Keynotes )
| & Annotative . Set Current
Standard New..
Modify...
Deiete
|
|
List
All Styles v
I Close I Help
Figure 10-1

1. Start a new drawing based on AEC-Millimeters.dwt, which is located in your practice files
folder.

Verify that the units are Decimal. Set the Limits to 22800,13700.
Add the following new layers: Existing, New, and Demo.
Add a text style named Room Names.

LRI O

Create a new multileader style named Keynotes using the Circle block and any type of
leader, as shown in Figure 10-1.

6. Save the drawing as a template named AEC-Interiors.dwt. Ensure you save it as a DWT file
and add a description as required.

7. Start a new drawing using your template and test some of the settings.
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10.2 Mechanical/Schematic Project

Z 30 minutes

In this project, you will create a new template drawing for use with electronic schematic
diagrams. You will establish units, limits, layers, a text style, and a multileader style, as shown in
Figure 10-2.

g Drawing Units X
Length Angle
Type: Type:
Decimal v Decimal Degrees
Precision: Precision:
[]Clockwise
Figure 10-2

1. Start a new drawing based on Mech-Millimeters.dwt, which is located in your practice files
folder.

2. Verify that the units are Decimal and set the Precision to 3 decimal places, as shown in
Figure 10-2. Set the Limits to 900,600.

Toggle on Snap and Grid and set them to 3.
Add the following new layers: Resistor, Transistor, and Capacitor.
Add a text style named Wiring.

o0 hw

Create a new multileader style named Keynotes using the Circle block and any type of
leader.

7. Save the drawing as a template named Elec-Metric.dwt. Save it as a DWT file and add a
description as required.

8. Start a new drawing using your template to test some of the settings.
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10.3 Civil/Map Project

Z 30 minutes

In this project, you will create a new template drawing foruse with mapping. You will establish
units, limits, layers, a text style, and a multileader style, as shown in Figure 10-3.

Cumenttext style: Annotative
Styles:

A Annotative

4 Hand

& IS0 Proportional

A LOGO

A Roman

Standard

Al styles

| G Mew Text Style

| Style Name:

-

Aol 2%

Fort
Font Name: Fort Style: Set Curent
T CityBlueprint v Regular ~ New .
edicica ilseBia Font
X Celete
sight
[Road Names oK | -
Cancel
] Upside down Width Factor:
1 |
[[] Backwards —
Oblique Angle:
Vertical 0
Apply Cancel Help
Figure 10-3

1. Start a new drawing based on Civil-Meters.dwt, which is located in your practice files

folder.

LI NN

leader.

Change the Units to Decimal, with the Precision set to 0. Set the Limits to 3000,2100.
Add the following new layers: City Line, County Line, and District Line.
Add a text style named Road Names, as shown in Figure 10-3.

Create a new multileader style named Keynotes using the Circle block and any type of

6. Save the drawing as a template named Civil-Mapping.dwt. Ensure you save it as a DWT file
and add a description as required.

7. Startanew drawing using your template to test some of the settings you have established.

10-4
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Projects: Drawing Setup and Utilities

10.4 Mechanical Project: Dimension Styles

z 40 minutes
In this project, you will create dimension styles and dimension the part, as shown in
Figure 10-4.

- 25400 |-
26.350, TYP. _ A _
H o / r
1 - ) |
25.400 , :
ra T I
T \(
R12.700 219.050
Figure 10-4

1. Open Dimplate-M.dwg from your practice files folder.

2. Create two dimension styles: Normal and Tolerance. Use Annotative style as the base for
your new dimension styles.

* The Normal style should have sub-styles for angular and radial dimensions.

(Hint: The Fit option in the angular dimensions needs to be adjusted to move the text
outside the lines first, and set the Text Placement option to Over dimension line, without
leader. The Fit option in the radial dimensions needs to be set to Draw dim line between ext

lines for Fine Tuning.)
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* The Tolerance style, for the toleranced dimensions, uses a deviation style tolerance. Ensure
the following values are set:

* Precision: 0.000

* Upper value: 0.762

* Lower value: 0.254

* Scaling for tolerance text height: 0.75 (75% of the other dimension text)

3. Make the layer Dimensions current and dimension the part as shown in Figure 10-4. You
will need to draw the arc that displays the placement of the five small holes, and the lines
fromthe center of those holes to the large hole.
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Chapter

11

External References

In this chapter, you learn how to attach drawing, image, DWF, DGN, and PDF reference files and
to open reference files from within a host drawing. You also learn how to detach, unload, and
reload reference files, clip reference files, work with drawing reference specific information, edit
drawing reference files In-Place, and bind external references.

Learning Objectives i Thr 20min

Attach image files along with DWF, DGN, and PDF underlays to a drawing.

Customize the attachment of external references.

Open, modify, detach, and unload referenced files.

Toggle layers and snap to objects on and off in a DWF underlay.

Clip the referenced file to control the part that is visible.

Set a drawing reference file to be an attachment or an overlay.

Copy data of a referenced drawing into the host drawing and then detach it.

Bind blocks, layers, dimensions styles, etc., from a reference drawing into a host drawing.
Control how much of a drawing reference file is loaded into the host file.
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11.1 Attaching External References

When you insert one drawing into another as a block, the graphics are merged and no link

remains between the two files. External References enable you to combine files and retain the
link, as shown in Figure 11-1. This serves two main purposes: it controls the file size because
objects in the referenced drawing do not become part of the host drawing, and objects modified
in the reference file are automatically updated in the host drawing because the files are linked.

X

B

fe3

g
=
=
e
e
=

.

R-C-BYO®

File References

Reference Name a  Status

='= Factory Site® Opened
B‘—] ASCEMT lege Loaded
:‘5 Factory Electric-M Loaded

s Factory Floorplan-M @ Lecaded
s

s& Factory Landscape-M Lcaded

Ea Factory Site-M - Ma... Loaded
<

Preview

Figure 11-1

Reference files enable members of a design team to share common source files and still
have the most current information.

External reference files can be managed through the External References palette.

When you open a drawing that contains an external reference file that cannot be found, a
References - Not Found Files warning box opens, as shown in Figure 11-2. Here you can
directly open the External References palette, which enables you to check for the missing
file and resolve the issue, orignore the unresolved referencefile.
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External References

References - Not Found Files X

| One or more referenced files could not be located or read.
wWhat doyouwant to do?

Number of reference files that are Not Found: 1

> Open the External |

O Always ignore unresolved references

Figure 11-2

LA

*  When you open the External References palette, unresolved files display the “™ warning

symbol file icon, and the '+ warning symbol displays beside the file with Not Found in the
Status column.

Several file formats can be used as external references:

AutoCAD® Also known as Xrefs, they are connections to other drawings that you can edit
drawing files in-place or externally, while retaining the link. You can turn layers on and off in
the host drawing.

Raster image files  Various types of graphic files, such as GIF, JPG, and PNG. They can be
renderings or scanned images that can be used as a reference as you trace over
existing drawings.

DWF underlays Non-editable files that include vector information that can be displayed in the
DWF viewer and incorporated as an underlay in any drawing file.

DGN underlays Files that come from the MicroStation platform. You can also import and export
to DGN files.

PDF Underlays Attach PDF files as underlays one page at a time.
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External References Palette

You can use the External References palette (shown in Figure 11-3) to attach, unload, reload,
and detach reference files. You can open a reference file in an appropriate software to make
modifications to the original file and can also change the location in which the original file is
saved if it is moved.

You can open the External References palette by clicking B in the Insert tab>Reference
panel or by typing Xref in the Command Line.

You can also open the External References palette by clicking L] in the View tab>Palettes
panel.

If you have a reference file in the drawing, you can right-click on it and select External
References to open the palette.
When you have external references in a drawing, il (Manage Xrefs) displays near the right

end of the Status Bar. Click it to open the External References palette. bl (Manage Xrefs)
does not display in the Status Bar until the drawing contains at least one Xref.

The External References palette is similar to other palettes and can be either floating,
docked, or hidden.

xX
THER:. IR N )
3
File References = T
Reference Name A Status Size
2N Factory Site* Opened 587 KB
“& Factory Floorplan-M Loaded 109KB
"8 Factory Landscape-M loaded 111KB
Eﬁ:ﬂ Factory Site-M - Model Loaded 14.9 KB

< >

¥

Details ([=hd
Reference N.., Factory Fioarpian-M N
Status

Size

Tyme Attach

Date

Found At v

XTERNAL REFERENCES

&

[

Figure 11-3
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The External References palette is divided into two panes.

Top Pane
In the top pane, a list of file references displays, as shown in Figure 11-4.

* By selecting the appropriate column heading, you can sort the files in the list according to
name, status, size, date, and saved path.

List View. Tree View.
[E- - Ll% . i,s\, i -~ - L“‘ - Ivv’?_j
File References = %  File References =%
Reference Mame a  Status Size Type & Factory Site
L | am r Y
'S Factory Site Opened 778KB  Current Factory Flocrplan-M

Factory Landscape-M

N Factory Fleorplan-hi Leaded 10SKB Attach - .
Lodimn Factory Site-M - Model

‘5 Factory Landscape-M Lecaded 111KE Attach
@ Factory Site-M - Mo..  Loaded 143KB  DWF

Figure 11-4

. = (List View) displays all of the attached external references and detailed information
including: size, date, and saved path.

° EE (Tree View) switches to an hierarchical view that displays nested reference files (i.e.,
drawings that are attached to referenced drawings). Double-click on a reference filename in
Tree View to display or hide the nested reference files below it.

Bottom Pane

In the bottom pane, a list of details about a selected file or a preview of the file displays, as
shown in Figure 11-5.

Details Preview
Details \ Mo Preview \b;a -

Reference .. Factory Floorplan-M A

Status l | !J_U _|L_-§'L~

Size d * i o
Type Attach @j| r | .

Date ) )

Figure 11-5

= (Details) displays information about a selected file and enables you to modify the name
of the reference. If the file is a drawing file, it enables you to modify the type of attachment.

ey

+ & (Preview) displays a small image of the selected file.
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How To: Attach 'a' Refei'ence File

1. Inthe View tab>Palettes panel, [] click (External References Palette).

* You can also open the External References palette by clicking the Reference panel arrow
in the Insert tab of the ribbon.

A
2. IntheExternal References palette, click onthe arrow with ™ ¥ (Attach DWG) to open the
file list, as shown in Figure 11-6, and select a file format to attach.

Attach DWG...

Attach Image...

Attach DWF...

Attach DGN...

Attach PDF...

Attach Point Cloud...

Attach Coordination Model...

Figure 11-6

3. Inthe Select Reference File dialog box, select the file that you want to attach and click
Open.

4. Inthe Attach External Reference dialog box, setthe options as required, as shown in
Figure 11-7.

* Theoptions andtitle of the dialog box (External Reference, Image, or Attach DWF
Underlay) vary depending on the type of file selected. Several options are used in every
situation.
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Figure 11-7
5. Click OK.

6. If you used the Specify On-screen option for Insertion Point, Scale, and Rotation in the

dialog box, then specify them in the drawing window.

You can use the Reference tools in the Insert tab>Reference panel to attach or modify
various types of externally referenced files, as shown in Figure 11-8.

l ——\ j L U2 Underlay Layers
'-

[_1 Hide frames «
Attach  Clip  adjust
al@_‘] Snap to Underlays ON -

@:‘k Edit Reference

] 50

|6| Reference ¥

Figure 11-8
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General Attachment Options

Name Select a name from the list or click Browse... and select a different file to
attach.
Path type Controls how the AutoCAD software searches for the reference file to load

it. By default, the Pathtypeis set to Relative Path. It starts from the folder of
the host drawing. Full path uses the entire path. With No path, the AutoCAD
software searches in the current folder of the host drawing, and in the
project paths, support paths, and Start-in folder. The default Relative path
type can be changed using the REFPATHTYPE system variable.

Insertion Point, Scale, These options are similar to the selections for block insertions. The values
and Rotation Angle can be entered in the Attach External Reference dialog box or in the
Command Line.

Shortcut Menu Options

In the External References palette, right-click on an Xref file to open a shortcut menu that
contains various options for the attached Xref file.

* When a drawing has an external reference that has been moved and cannot be found, the
shortcut menu offers you options to find the file, as shown in Figure 11-9. The Select New
Path option enables you to fix the missing path by selecting the file from the new location.
Once the reference file's new location has been selected, the software prompts you to use
the new path for the other missing references or leave the rest of the paths as is. The Find
and Replace option opens the Find and Replace dialog box, which enables you to find the
current path and replace all of its instances with the new path, all at once.

; 8§ Factory Floorplan-M
0§ Facton © -
& Facten Open
Attach...
Compare »
Unload
Reload
Preview Detach
Bind...
Xref Type »

Change Path Type
Select New Path...
Find and Replace..

Figure 11-9
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External References

* The shortcut menu also provides you with the option of changing the path type by selecting
Change Path Type. If the path type option of the selected reference file is grayed out and
cannot be selected, itindicates that it is the current path type. Figure 11-10 shows an
example of the referenced file using the Relative Path type, which is grayed out to indicate
that the path type is currently used.

3§ Factory Floorplan-M
3§ Factor -
{&}, Factor

Open

Attach...

Compare

Unload

Reload

Preview Detach

Bind...

Xref Type J

Change Path Type % ¥ Make Absolute

Select New Path...
Remove Path

——————

Find and Replace...

Figure 11-10
Xref Specific Attachment Options

Reference Type Two types of references are available when one AutoCAD drawing is inserted
into another: Attachment and Overlay.

Block Unit The Insertion Scale units of the reference file and host drawings (expand

Application Menu, expand Drawing Utilities, click 0.0] (Units)) control the
automatic scale factor that displays in the Block Units area.

Image Specific Attachment Options

You can attach animage as many times as required in the same drawing file. If a raster image
by that name already exists in the drawing (even if the extension type is different) a Substitute
Image Name dialog box opens in which you can type a new name. This name displays in the
External References palette.
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DWF Specific Attachment Options

Select one or more sheets  If you are using a multi-sheet DWF file you can select any of the sheets
to insert into the host drawing.

* If you set the scale factor to Specify on Screen then, at the Specify Scale Factor or [Unit]:
prompt, you have the option to select the units of the existing drawing and have the
software automatically scale the DWF file to those units. For example, if you are working in a
drawing whose insertion scale units are set to Meters and the DWF file is in Architectural
units, it automatically scales the DWF file by 0.0254. The default insertion scale unit is set to
the current drawing units.

* You can insert multiple copies of a DWF file using the same sheet or different sheets in a
multiple sheet file.

DGN Specific Attachment Options

MicroStation DGN file units are set up in Master units and Sub units. When you insert a DGN as
an underlay, you need to specify the units that you want to convert. For example, if you attach a
mechanical drawing that is created with Master units of millimeters and Sub units of
thousandths of millimeters, you would convert the Master units. However, if you are working
with a file that has Master units of feet and Sub units of inches and you want to insert it into an
AutoCAD Architectural unit file (which uses inches as its default units), you would convert the
Sub units.

PDF Specific Attachment Options

Select one or more pages If you are using a multi-sheet PDF file, you can select any sheet(s) to
insert into the host drawing.

* All the supported objects in the PDF file are converted into 2D geometry, raster images, and
TrueType text.

* Once you have attached the PDF file as an overlay, you can modify how the PDF objects are

S
converted using (Import as Objects). In the External References palette, select the
attached PDF file. It opens the PDF Underlay contextual tab. In the PDF Import panel, click
4

(Import as Objects) and then click Settings in the Command Line. The PDF Import
Settings dialog box opens and you can set the import options for the PDF file, as shown in
Figure 11-11.
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Figure 11-11

* Inthe PDF data to import area, select the types of data to import, as follows:

Vector geometry: Lines that touch become connected polylines.
Solid Fills: Joins 2D solids with coincident edges to create hatch objects.

TrueType text: Converts TrueType fonts to text objects. If the PDF file contains SHX
fonts, these are converted to separate geometric representations, which can be
converted to multiline text objects using the Recognize SHX Text tool in the Insert
tab>Import panel (PDFSHXTEXT command).

Raster images: Extracts images to PNG files, which are then attached to the drawing as
reference files.

* Inthe Layers area, set which layers the attached objects are added to.

* Inthe Import options area, set options that are used as geometry is imported:

Import as block: Creates a single block rather than separate lines.
Join line and arc segments: Creates polylines from connected objects.

Convert solid fills to hatches: Joins 2D solids with coincident edges to create hatch
objects.

Apply lineweight properties: Assigns a lineweight to the imported geometry according
toits thickness in the PDF.

Infer linetypes from collinear dashes: Creates a single polyline from collinear dash and
dot segments.
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11.2 Modifying External References

When you have attached external references to your drawing, you can modify the way they
function in the drawing.

You can Open, Unload, Reload, and Detach individual references, as shown in Figure 11-12.

b lﬁ:v v@£v®

File References

Reference Name a  Status Size
| Factory Site Opened 77.28KB
E‘a Factory Flc~rmi=~ *4 laadad  10Q VD

S Factory L
& Factory S Attach...
Compare y
Unload
Reload
Detach
Bind...
< Xref Type

Figure 11-12

All of the reference file formats can be clipped to display part of the reference. You can
make changes to a selected reference in the Properties palette.

You can use standard AutoCAD® commands, such as Move, Rotate, and Scale on
references. Raster images can also be used to trim or extend to another object.

Opening Reference Files

You can modify a reference file in the software in which it was created and then reload it into
the drawing. You can open a reference file from within the host drawing. Select the file in the
External References palette, right-click, and select Open.

A drawing reference file opens the drawing in the AutoCAD software.
Image files open the image in the software with which the file format is associated.

Autodesk® Viewer (https://viewer.autodesk.com/) is a free online file viewer that enables
you to view DWF files.

DWF files also open in the Autodesk® Design Review software, if it is installed. DGN files
cannot be opened with the AutoCAD software.
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Open Xref

Clip Xref

External References...

Figure 11-13

Detaching and Unloading Reference Files

You can also open drawing reference files by picking the reference in the drawing window,
right-clicking and selecting Open Xref, as shown in Figure 11-13.

There are two ways of removing a reference file from your drawing: Unload and Detach (as

shown in Figure 11-14).
Y R - R O]

File References

Reference Name a  Status
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& Factory Site-h R
Attach...
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Unlcad
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Detaching Files
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Type
Current
Attach
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Use Detach to permanently remove a reference file from your drawing.

* It severs the link between the current drawing and the external reference drawing.

* To get the reference back after detaching it, you need to re-attach it.

* If you have attached multiple copies of a DWF file, Detach removes all of them.
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Unloading and Reloading Files
Use Unload to temporarily remove a reference file.

* When you unload a reference file, the AutoCAD software hides the reference geometry.
However, it keeps the file in the External References palette list and remembers its insertion
point, scale, and other attachment information.

* Unloading references that are not currently required causes a drawing to open and
perform faster.

* Todisplay an unloaded reference again, it must be reloaded using the Reload option.

* You can use the Open option in the shortcut menu to quickly open the unloaded
reference file.

* Reloading loads the most recently saved version of the reference.
* All of the references reload automatically when you open the host drawing.

* Renaming the unloaded reference file in the External Reference palette does not

automatically reload the renamed file. You have to explicitly reload it, as it remains unloaded
until then.

* Refresh synchronizes information stored in memory when used with the Autodesk® Vault
software.

* Reload All References (shown in Figure 11-15) updates all of the references in a drawing
so that you are using the most up-to-date versions that have been saved.

BB
Refresh k

File R eires i
T Reload All References !
- | Far - .

0 Factory Flecrplan-M
Figure 11-15

Comparing Xrefs

Once you have made changes to an Xref, you can now compare the original and the modified
Xref. By comparing the two Xrefs, you can now identify the modifications that were made to the
drawing file that is attached as an external reference in the current drawing. The differences in
the changed Xref are highlighted by a revision cloud. The comparison can be started by
selecting Compare in right-click menu as shown in Figure 11-16.
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Figure 11-16

When a drawing which is referenced in a drawing is changed, a alert balloon is displayed in
the Status Bar, as shown in Figure 11-17. Select the link in the balloon to reload the
reference and also to compare the changes. This message also displays when someone
else changes a reference while you have the host file open.

@ An xref was modified x

Relead Factory Floorplan-b - by rmuthoo

[V Comparethe changes

we -4+ B AN B=
Figure 11-17

When you start the Xref Compare command, the drawing opens in a Compare window
which is indicated by drawing being enclosed in a blue border and the Xref Compare toolbar
displayed along the top of the drawing window, as shown in Figure 11-18. The changes are
highlighted in a revision cloud as shown in Figure 11-18.

£& Xref Compare i <= = X

X
W o‘a- = =
&
File References
Reterence Name - Status
'S Fact ary Site* Opened
s ASCENT logo Loaded
£ Factory Floorplan-M W In Compare
] Factory Landscape-M Loaded
ia Factory Site-M - Model Loaded
Figure 11-18
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You can expand the Compare toolbar to toggle the various display options, change the color
and shape of the revision clouds, and zoom to the previous and next comparison in the
drawing, as shown in Figure 11-19. Use X to end the comparison.

L XrefCompare § < D
N

Difference
. Nct in Current Xref
- Only in Current Xref
. Mc Differences
Nct Cempared

i Draw Qrder

Revision Clouds
Cloud Display
Rectangular -
Size
Filters

@ Hatch

Figure 11-19

Clipping Reference Files

When you attach an external reference to your drawing, the entire reference file displays.
However, you might not want the entire file to display, even in Model Space. You can control
which part of the referenced file is visible by clipping it, as shown in Figure 11-20.

)

los By

5

Figure 11-20
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How To: Clip a Reference File

L

In the drawing, select the reference that you want to clip, right-click and select the
appropriate Clip command for the type of reference selected. (Drawings: Clip Xref; Images:
Image>Clip; DWF files: DWF Clip; DGN files: DGN Clip.)

Enter a Clipping option. Press <Enter> to accept the default New boundary option.
Select the Rectangular or Polygonal boundary option and draw a boundary.

* If you have selected a drawing file, you have the additional option of selecting an existing
polyline as the boundary.

Specify the points or existing polyline. The reference is clipped so the reference information
outside the boundary is invisible.

You can only clip one image (.DWF or .DGN file) at a time, but you can clip multiple
drawing files.

Drawing reference files have an additional clip option: Invert Clip. Instead of masking
everything outside the boundary it covers everything within the boundary. This can be very
useful if you are working on a renovation project in which you are moving interior walls but
not changing other parts of the building.

Other Clip Options

On/Off Turns the clip boundary on or off without removing it from the reference. If the
boundary is off the entire reference displays.

Clipdepth Controls the front and back clipping planes in the Z-direction of the clip. Drawing
reference files only.

Delete Removes the clipping boundary from the reference files. You cannot use the Erase
command to remove the clipping boundary.

Generate Creates a polyline at the location of an existing clip boundary. This is a separate

Polyline entity from the boundary. Drawing reference files only.

If you run the command on a file that already has a boundary, the AutoCAD software
prompts you to delete the current boundary first.

To modify the clip boundary, start the associated Clip command. You can toggle the Clip
Boundary on or off or delete it.
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Clip Frames

The lines around clipped references are called Clip Frames. They can be toggled on or off for all
of the references in a drawing using system variables that are related to each reference type:
xclipframe for drawing references, imageframe, dwfframe, pdfframe, and dgnframe, as shown
in Figure 11-21.

Frame ON Frame OFF

Figure 11-21

* Frame Boundaries have three options. When set to 0, the boundary is invisible. When set
to 1, the boundary is visible. When set to 2, the boundary is visible but does not plot.

* When the boundary is visible, you can select the external reference by selecting the
boundary or any visible part of the reference file.

Modifying References
When you select the border of a reference file, a contextual tab displays according to the type of

reference file that was selected.

* A DWF underlay contextual tab has panels for Adjust, Clipping, Options, and DWF Layers,
as shown in Figure 11-22. PDF and DGN underlays are the same. You can also right-click
on the DWF object in the drawing window and select many of the options from the
shortcut menu.
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Modification options for drawing reference files include editing the reference, clipping, and
access to the External References palette, as shown in Figure 11-23.

Figure 11-22

=
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Edit Reference InPlace OpenReference Create Clipping Remove | External
Soundary  Clipping |References|
Edit | Clipping Options i

Image panels include Adjustand Clipping, and an additional Transparency option, as shown

in Figure 11-24.

Figure 11-23
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* Underlays and image references can only be selected when the frame surrounding themis
on. You can change the state of the frames in the Insert tab>Reference panel, as shownin

Figure 11-25.

Figure 11-24
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Figure 11-25

© 2023, ASCENT - Center for Technical Knowledge®

11-19



AutoCAD 2024: Beyond the Basics - Instructor Guide

Reference File Properties

DWF, DGN, and Image references have several properties that can be modified, including how
and what they display in the drawing.

These options can be modified in the Properties palette.
Miscellaneous Options

In the Misc areain the Properties palette, you can toggle off DWF or DGN underlays or Images
without unloading the files. Set Show image to No, as shown in Figure 11-26.

Misc =
ol Name
= Saved Path
=
= Show image Yes
[}
= Show clipped Yes
= Backaround transpar... No

Figure 11-26

* The Show clipped option changes the status of displaying whether the object is clipped or
not clipped. This is different than displaying the clipping frame.

* Images have the additional Background Transparency option. This permits the background
of the image to become transparent, so that it matches the general background. However,
not all of the file formats enable transparency. You can also access this option in the ribbon
and in the shortcut menu under Image.

Adjusting Underlays and Images
DWF and DGN underlays and image reference properties can be adjusted.

* With a reference file selected, in the Properties palette, in the Underlay Adjust or Image
Adjust areas, you can specify the amount of Contrast and Fade, as shown in Figure 11-27.
DWF and DGN files can be set to Monochrome and Image files have an additional
Brightness adjustment.

Underlay Adjust -
Contrast 75
Fade 25
Monochrome No

Adjustcolorsforbac.. Yes

Figure 11-27

* DWEF underlays have an option to adjust the colors for the background.

8
* Click ! (Adjust) in the Insert tab>Reference panel to adjust the Fade, Contrast, or
Monochrome settings for underlay and image files.
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Image references can also be adjusted in the Image contextual tab as shown in
Figure 11-28. A preview of the changes displays in the drawing window as the
modifications are made. The contextual tab is opened by selecting the underlay or image.

s 50 ["]
Create Clipping Remove | Show| Background | External
Fade 0 Boundary Clipping |Image| Transparency | References
- Adjust Clipping Options
= Start Bighouse1-A* X  Floor Plan-A* +
L 1§

f |
F1 HUTFOH P UTAT KINOARWLEDE
}Div]s\on of RAND Worldwide §

Figure 11-28

The quality of an image can be set to High or Draft by typing imagequality at the
Command Line.

@ Hint: Creating an Image File

In the AutoCAD software, there are several ways of creating a raster file, which can then be
used as an image:

* You can copy the contents of the current viewport using saveimg at the Command
Line. The image can be saved in the .BMP, .PCX, .TGA, .TIF, .JPEG, or .PNG file formats.

You can render the display to a file (usually done with 3D objects). Rendering can
create several different raster formats.
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DWF reference files have two additional options because they are created from drawing files:
togglinglayers on and off and snapping to objects in the DWF underlay.

Layer visibility can be controlled in DWF underlays (as shown in Figure 11-29), if the DWF
file was created with the layers toggled on. When you have selected a DWF underlay, in the
DWEF underlay contextual tab, select Edit Layers. In the Underlay Layers dialog box, select
the layers you want to toggle on or off and click OK.

Bl underlay Layers X

Select an underlay to view its layers.

Reference Name: | ‘:, Factory Site-M -Model v

Search for layer 0, |

On Name

[ FUTURE RCAD
PARKING LOT LINES
Taxt

tress

LB E

B

Figure 11-29
To adjust another reference file's layers, select it in the Reference Name drop-down list.

If a reference file does not contain layers, this is indicated in the Underlay Layers dialog box.
By default, layers are not saved in the DWF6ePlot.pc3 file supplied with the software.

You can snap to objects in a DWF underlay. If you do not want object snaps to work with
DWF files, select the DWF underlay, right-click and clear DWF Object Snap, as shown in

Figure 11-30. You can also clear Enable Snap in the DWF underlay contextual tab. This
impacts all of the DWF underlays in a drawing.

DWF Clip

DWF Layers

DWF Object Snap
@ External References...

Clipboard

Figure 11-30
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11.3 Xref Specific Information

The reference file tools works slightly differently with drawing references (also known as
Xrefs). Because drawing reference files contain the same components as the host files, you
can manipulate them using methods that cannot be applied to raster images, .DWF, and .DGN
files. You can set drawing reference files to be attachments or overlays and can modify Xref
layer states in the host drawing without impacting the original file. You can also import (bind)
layers and block components of the drawing reference file into your drawing.

Attachments vs. Overlays

You can specify whether a drawing reference file should be an attachment or an overlay when it
is originally referenced. Attachments and overlays work in the same way in the host file. You
only notice the difference if you reference that host file in another file, as shown in

Figure 11-31.

Drawing A Crawing B
Attachment Attachmeant
of Drawing A

JL
N

Attachment in

Overlay Drawing A
Overlay
Figure 11-31
Attachment When a file is referenced as an attachment, it displays with the host file if the host

file itself is then referenced in another drawing. Using attachments enables a file
to travel along the pathwithits host. A typical use for this option would be if there
were a part referenced inside a subassembly, which is then referenced into a
larger assembly.

Overlay When a file is referenced as an overlay, it does not display in the host file if the
host file itself is referenced in another drawing. Using overlays helps to avoid
problems of circular references. (Circular references occur when a file references
itself, usually indirectly. For example, drawing A references drawing B, which
references drawing C, which references drawing A.)
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* To change a drawing reference file from an attachment to an overlay, select the reference in
the External References palette and modify it in the Details pane, as shown in Figure 11-32.

" Details B -
Factory Landscape-M -
— A tEd_q____ _ ; _ ~o .]
......Q\.‘efla\fz !
Figure 11-32

* You can also right-click on a filename(s) in the External References palette, expand Xref
Type, and select Overlay.

Xref Layers

When you attach or overlay a drawing reference file, it brings the drawing objects and its named
objects, such as layers and blocks, into the host drawing.

* In the Layer Properties Manager, you can quickly display all of the layers in a specific
drawing reference file by selecting the Xref filter, as shown in Figure 11-33. The Xref filter is
automatically created when you attach a drawing reference file.

* A special prefix is added to any named objects from the referenced drawing when the
names display in the host drawing, as shown in Figure 11-33. It consists of the name of the
referenced drawing and a vertical bar (“|"). For example, a layer named 1F in a reference file
named Factory Floorplan-M would display as Factory Floorplan-M|1F.

Current layer: 0

~

Es B1| <@ g £ 2
Filters << S. Name -l

W

& Eacton) Electric-Ni|B.
¢ All non-Xref Layers
All Used Layers
% Unreconciled New
-8 Xref
-8 Factory Electric
-8 Factory Lightin

Figure 11-33
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In order to clearly distinguish which layers come from referenced drawings and which layer
reside in the active drawing, Xref layers are shown in gray text in the Layer Properties
Manager and the Layer Control drop-down list, as shown in Figure 11-34. Additionally, you
can change the visibility of Xref layers in the layer panel drop-down.

j:?; - |;| Contour - Existing 'I 1l Fe
;:; [ . D Contour -Existing
Properties | " M contour - Proposed
P ' 1 Defpaints
2 »" [B Dimensions

‘ ' [ bitch
= 5 I Facto

Figure 11-34

You can change the Xref layers state or properties (Freeze/Thaw, Color, etc.) in the current
drawing. However, you cannot make an Xref layer current in the host drawing.

The layer on which the drawing reference file is inserted controls the visibility of the drawing
reference file. The drawing reference file is hidden when that layer is frozen. To specify a

default layer on which you want the reference files inserted, use the XREFLAYER system
variable.

Renaming or deleting an Xref layer in the Xref drawing, automatically renames and deletes
the layer when the Xref is reloaded in the host drawing.

If you change the properties of an Xref layer, the change does not affect the referenced
drawing. However, the change is retained in the host drawing by default. The default is
controlled by the VISTRETAIN system variable. You can also control it in the Layer Settings
dialog box, in the Xref Layer Settings area, by using the Retain overrides to Xref layers
properties option.
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* Inthe Layer Settings dialog box, you can specify the various Xref layer properties that you
want to reload, as shown in Figure 11-35. These Xref layer properties are stored in the
VISRETAINMODE system variable.

Xref Layer Settings
== (® Retain overrides toxreflayer properties

Xref layer properties to reload (except overrides)

(] onjoff Color

[[] FreezefThaw [JLinetype
Lock{Unlock [] Lineweight
(] Plot/No Plot [] Iransparency

[CINewVP Freeze
[] Description
(O Don't retain overrides to xref layer properties

!= [] Treat xref object properties as ByLayer
Figure 11-35

* Inthe Layer Properties Manager, a 2 jcon is displayed beside Xref layers that contain
overrides. Hovering the cursor over this icon displays a tooltip that lists the override
information, as shown in Figure 11-36. In the top right corner of the Layer Properties

Manager, the % icon (shown in Figure 11-36) can be used to toggle the shading
background of the layers with overrides.

Layer Settings dialog box

Shading background on/off

N

BBl gL 44 (40"
Filters << S. Name ~ 0. Fre.. Lo.. Color Linetype Lineweight pA
a-Z Al ¥ 4 . M blue Centinucus Default
E% All non-Xref Layers 2y Factory Electric-M|C... € B white Continuous = (.35 mm
B All Used Layers r 4 3 B blue Continucus ——— .25 mm
‘.23 Unreconciled New < . H red Continucus ——— Default
-5 Xref 3 O yellow Continucus ——— Default
B3 Factory Electric ©. Factory Electric-M|E... € [ magenta  Continucus ——— Default
B, Factory Lightin & 4 W white Centinucus ———— Default
B Xref Overrides D}Factory Eledric-M[F.., . [l magenta  Divide —— Default
artops Pecric-tils, 1@ . W tlue Centinucus ——— Default (
§ Layer: Factory Electric-M|FRAME 050 |# [l red Hidden ——— Default (
Xref Lmeb/p& override: Divide )! B red Centinuous Default {
L——————————'—J ST B i [ vellew Centinucus  ——— Default [V

Figure 11-36
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In the Layer Properties Manager, an Xref Overrides filter is automatically created when
some Xref layers have overrides applied to them.

¢ Clicking Xref Overrides displays only the list of Xref layers with overrides.

* Toreset any or all of the layer properties to their original state, right-click on Xref
Overrides and select Reset Xref Layer Properties to access the options, as shown in
Figure 11-37.

Bs B2 % g8 g g
Filters & S. Name 4|0, All Properties
Z Al &, Factery Etectri‘c»M[B,‘. On
B All non-Xref Layer: (_-:' Factory Electr!c—M]C.,, Freeze
BF All Used Layers & Factory :Ee‘:t"‘fc“"“"- —
"% Unreconciled New = Factory Electric-M}...
o) 35 Xref &. Factery Eectn:c‘M!... Plot
- 2 Factory Electric - Factory Eect"c-M E.. Color
-8 Factory Lightin ‘9 fac-‘.ory %Fectnc-M[f.,. Linetype
2 Xref Ove Visibility i Eineweight
Lock ¥ Transparency
< Viewport Plot Style
Isclate Group > New VP Freeze

[ Lnvert filter
Description

Reset Xref Layer Properties l:\} >

b ides: 2
Xref Overrides: 21 13 New Properties Filter..,

Figure 11-37

You can control the display of layers for objects in an Xref drawing that were not set to
“ByLayer” for the layer property updates in the original Xref. The XREFOVERRIDE variable
enables you to force objects to be set to ByLayer in the host file.

* Setting the XREFOVERRIDE to 1 enables the original file to set the properties and
enables Xref objects to be forced to use ByLayer in the host file.

* Setting the XREFOVERRIDE to 0 enables the drawing in which it is referenced to control
the properties and only enables Xref objects that are already set to ByLayer to be
changed in the host file.

* This can also be controlled in the Layer Settings dialog box>Xref Layer Settings area,
using the Treat Xref object properties as ByLayer option.
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Binding Drawing Reference Files

The Bind option in a drawing reference file copies all of the referenced drawing's data into the
current drawing and then detaches the reference. The referenced drawing becomes an inserted
block.

How To: Bind a Drawing Reference File

1. Open the External References palette.
2. Right-click on the drawing reference file that you want to bind in the list and select Bind.
3. Inthe Bind Type area, select Bind or Insert (as shown in Figure 11-38) and click OK.

ﬂ Bind Xrefs/DGN underlays X
Bind T
e
@ Bind
Cancel
Olnsert
Figure 11-38

When a drawing reference file is bound, it brings all of its layers, blocks, and other named
objects into the host drawing. The Bind Type controls how these named objects are named in
the host drawing.

*  When you use the Bind Type Bind, the object names are prefixed with the name of the
reference file (filenameS$S0Slayername). For example, if the layer Ref{Floor (from the drawing
Ref.dwg) was bound to the current drawing, its name would become Ref$0S$Floor. This can
result in long names, but keeps the layers that were originally in the drawing reference file
separate from the layers that were originally in the host file.

* When a drawing reference file is bound as an Insert, the block and layer names are added to
the current file without change. For example, the Xref layer RefjFloor would become Floor. If
the current file contains a block or layer with the same name, the drawing reference file
object is updated to match the definition already in the current drawing.

* Binding a drawing reference file as an Insert is equivalent to detaching the reference file and
inserting it as a block.
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Binding Drawing Reference File Components

Instead of binding the entire drawing reference file, you can bind one or more blocks, layers,
linetypes, text styles, and dimension styles. Binding any of these named objects adds their
definition to the host drawing so that you can use them in the drawing.

* The Xbind command, accessed in the Command Line, enables you to bind specific named
objects from a drawing reference file (such as layers or blocks).

* Xbind opens the Xbind dialog box (shown in Figure 11-39), in which you can select the
drawing reference file from which to bind, the type of object (layer, block, etc.), and the
specific named object to bind. Click the + sign to display the listings under each category.
Select the object and click Add to add it for binding.

| B xbind X

Xrefs Definitions to Bind

a Factory Floorplan-M ~
Factory Floorplan-M|FRAME 070
i# - L3 Block

-] Dimstyle

<-Remove

== g Layer

[ Factory Floorplan-MIFRA

[8 Factory Floorplan-MFRA

™ Factory Floorplan-MiViev ¥
< >

OK Cancel
Figure 11-39

“yn

*  When named objects are bound with Xbind, the “}" in the name is replaced with “$0S". For
example, the block Office3jLamp becomes Office3§0SLamp. There is no option, such as
Insert, to add the name without a change. However, you can rename the resulting objects
using Rename.

* You can use the DesignCenter to copy these components into your current drawing without
using the long names.
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Demand Loading

Demand Loading controls how much of a drawing reference file is loaded. With Demand
Loading enabled, only the visible parts of the drawing reference file (that are not clipped or on
layers that are off or frozen) are loaded. Since it does not have to load the entire drawing
reference file, the AutoCAD software responds more quickly.

* Demand Loading can be set in the Options dialog box, in the Open and Save tab, by selecting
the Demand load Xrefs options, as shown in Figure 11-40.

Ext=mal References {Xrefs)
Demand load Xr=fs:

| Enabled with copy v

|Enabled
| Enabled with copy - }
:‘\ Allow other users to Befedit cument drawing

Figure 11-40

*  When Demand Loading is enabled, others cannot edit the file that is being referenced. To
enable others to use the file that is being referenced and take advantage of the improved
performance, set Demand Loading to Enabled with copy. A copy of the file is used in place of
the drawing reference file, so that others can use the file.
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Practice 11a

Attach External References

Practice Objectives X 35 minutes

* Attach and modify external references and overlay drawing references.
* Adjust the layers in a referenced file.
* Bind areferenceto a file.

In this practice, you will attach and modify external references using the External References
palette. You will also attach and overlay drawing references and note how they function in
another file. You will then adjust layers in a referenced file and bind a reference to afile, as
shown in Figure 11-41.

x
N R RN
2
File References =t
Reference Name a  Status Size A
1N
*4 Factory Site* Opened 81.8K
ASCENT lego Loaded 662K
o8 Factory Electric-M Loaded 623

B Factory Floarplan-M @ Loaded 145 KE ol e
e L Bt

e Factory Landscape-M Loaded 129 KE ¥, H

tm Factory Site-M - Mo...  Loaded 149K v
< >

Preview EH -

TERNAL REFEREMCE

Figure 11-41
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T Attacﬁ extema| refere'hc'e"s'_ B

In this task, you will explore the features of the External References palette. You will attach a
Reference File DWG, Raster Image, and DWF Underlay.

1.

11.

12.

13.
14.

Start a new drawing based on Civil-Meters.dwt, which is located in your practice files folder
and save the drawing as Factory Site.dwg.

In the View tab>Palettes panel, click ] (External References Palette) to open the External
References palette.

s

O
Near the top of the External References palette, click on the arrow with = (Attach
DWG) and select Attach DWF....

In the Select Reference File dialog box, open Factory Site-M.dwf from your practice files
folder.

Inthe Attach DWF Underlay dialog box, for Insertion point, clear Specify on-screen and verify
X,Y,Z values are set as 0,0,0. Select Specify on-screen for the Scale, if required. Note that
the Path type is set to Relative path. Click OK to continue.

At the Specify scale factor prompt, right-click and select Unit. Verify that Meter is selected
and press <Enter> to accept the default selection.

Press <Enter> to finish placing the DWF underlay. DWF underlay is placed in the drawing
window and the DWF file displays as Loaded in the External References palette.

Using the above steps, and using Attach DWG, attach Factory Floorplan-M.dwg from your
practice files folder at 0,0,0 Insertion point with the default scale and rotation (Specify On-
screen cleared for all three). Verify that the Reference Type is set to Attachment.

* Note thatthe - (Manage Xrefs) tool now displays in the Status Bar, which can be used
to open the External References palette at a later time.

Zoom Extents to display Factory Site-M.dwf and Factory Floorplan-M.dwg.

. Similarly, attach Factory Landscape-M.dwg from your practice files folder at any location

(Insertion point: Specify On-screen) towards left side of the drawing (you will move it later).
In the External References palette, Select Factory Landscape-M.dwg. In the Details section,
click =4 (Preview) to display an image of the landscape reference file in the Palette.

Switch to the ISO A0 layout. Activate the viewport by double-clicking inside it and Zoom
Extents.

Activate the Paper Space (double-click outside the viewport).

In the External References palette, using Attach Image, attach ASCENT logo.gif from your
practice files folder at a scale factor of 50. Place it near the left of the title block, as shown
in Figure 11-42. (Select Specify on-screen for both Scale and Insertion point.)
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Figure 11-42

15. Savethefile.

In this task, you will move a reference file to a new location, clip a DWF file, open a reference file
and make a change to that drawing, close and reload it, and detach and unload it. The

completed drawing is shown in Figure 11-43.

|
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Figure 11-43
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1. Switch to the Model tab. In the drawing window, select Factory Site-M.dwf (the outer
rectangle). Right-click and verify that DWF Object Snap is enabled (blue frame), as shown in
Figure 11-44. (You can also use Enable Snap, found in the DWF Underlay contextual tab.)
Press <Esc> to exit the selection.

DWF Clip
DWF Layers
DWF Ob ject Snap

External References...
Clipboard
Figure 11-44

2. Move Factory Landscape-M.dwg (file withtrees that was placed along the left side of the
drawing) so that the existing road in the DWF file is at the end of the entrance to the parking
lot, as shown in Figure 11-45. In the landscape drawing, use the bottom left endpoint of the
vertical portion of the road as your base point and snap it to the right endpoint of the top
horizontal line of the road in the site DWF, as shown in Figure 11-45.

Figure 11-45

3. Inthe drawing window, select Factory Site-M.dwf (outer rectangle), right-click and select
DWEF Clip.... Press <Enter>to accept the New boundary option and create a new rectangular
boundary close to the landscape elements, building, and road, similar to the area shown
previously in Figure 11-43.

4. Inthe Insert tab>Reference panel, expand Frames vary flyout, and select Hide frames to
hide the boundary frame.

* Youcan also type dwfframe and set the system variable to 0.
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5. Checkthe Layer Control, and note thatthe layers associated with Factory Floorplan-M.dwg
and Factory Landscape-M.dwg are listed but they are grayed out.

6. In the External References palette, right-click on Factory Floorplan-M.dwg and select
Detach. The building is removed from the drawing window and the file is removed from the
External References palette.

Save the drawing.

8. Attach Factory Floorplan-M.dwg from your practice files folder to your file at an Insertion
point of 0,0,0 and a Rotation of 0. The building displays in the drawing window and the file is
added to the External References palette back again.

9. In the External References palette, unload Factory Floorplan-M.dwg (right-click and select
Unload). Note that the building is removed from the drawing window but the file is still
listed in the palette with a red arrow displayed along with it, as shown in Figure 11-46.

x
THR.. B v by - @;

=]

File References

Reference Name a  Status
'S Factery Site* Opened ¢
B ASCEMT lege Loaded
K4 Factory Floorplan-bd  # Unloaded
] Factory Landscape-b Loaded
) Factory Site-M - Mo, Loaded

Figure 11-46

10. Reload Factory Floorplan-M.dwg. (Right-click and select Reload.)

11. In the External References palette, select Factory Floorplan-M.dwg. Right-click and select
Open. The Factory Floorplan-M.dwg drawing opens in another window and its tab is added
to the File Tabs bar. It also becomes the currently active drawing.

12. Set the layer Equipment to be current and draw a circle with a radius of 2 near the
approximate center of the floor plan.

13. Save and close Factory Floorplan-M.dwg.
14. Back in the Factory Site.dwg, note that the new circle is not displayed.

15. In the External References palette, reload Factory Floorplan-M.dwg. Note that the new
circle displays.
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16. In the External References palette, right-click on Factory Floorplan-M.dwg and select

Compare>Recent Changes. Note that the drawing is in the Compare mode, enclosed in a
blue border and the Xref Compare toolbar displayed along the top of the drawing window,
as shown in Figure 11-47. Also note that the circle that you added to Factory Floorplan-

M.dwg is surrounded by a yellow rectangular revision cloud, as shown in Figure 11-47.
Additionally, note that in the External References palette, the Factory Floorplan-M.dwg

displays as In Compare, as shown in Figure 11-47.

L& xrof Compare & =D X
b
e S - (3
=3
File References
Retarence Name a  Status
= Factary Site* Opened
% ASCENT loge Loaded
k- Factory Floorplan-h M I Compare

S Factory Landscape-M

Figure 11-47
17. Click X inthe Compare toolbar to end the comparison.
18. Save and close the drawing.

% Factory Site-M - Mads!

Loaded
Loaded

In this task, you will attach and overlay drawing references and note how they function in
another file. You will then adjust layers in a referenced file and finally bind a reference to a file.

The completed drawing is shown in Figure 11-48.

7z

B

Do &

Figure 11-48
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Open Factory Floorplan-M.dwg from your practice files folder.

Set layer 0 to be current and attach Factory Electric-M.dwg from your practice files folder
to the current drawing at 0,0,0 as an attachment. Accept the defaults for the Scale,
Rotation, and other options. Note that there might be some Unreconciled New Layers.Close
the unreconciled bubble in the Status Bar.

Attach Factory Lighting-M.dwg from your practice files folder to the current drawing at
0,0,0. Accept the defaults for the other options. Close the unreconciled bubble in the Status
Bar, if required.

In the External References palette, right-click on Factory Lighting-M.dwg, expand Xref
Type, and select Overlay. Close the palette. The overlay file remains visible in the drawing.

Save and close the drawing.

Open Factory Site.dwg if itis not already open. Note that the attached reference Factory
Electric-M.dwg displays but the overlaid lighting reference is not displayed.

Save and close the drawing.

Task 4: Work with drawing reference file Iayers:

s

Open Factory Floorplan-M.dwg from your practice files folder. Close the unreconciled
bubble in the Status Bar, if required.

Expand the Layer Control and note the layers that begin with Factory Electric-M and
Factory Lighting-M are all gray. All of these layers belong to the drawing reference files.

Open the Layer Properties Manager.

In the left pane, note the Xref category inthe list. It is an Xref filter group that gets added
when an Xref is attached.

Expand the Xref group and select Factory Electric-M. All of the layers in the Factory
Electric-M drawing reference file display in the right pane.

In the right pane, right-click and select Select All.

Select one of the color blocks and change the color to light gray. The selected layers
display in that color in the current drawing.
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8. In the left hand pane, note that the Xref Overrides filter is added and that the listed layers

have a blue background with their icons changed to > Hover the cursor over the icon to
display the Xref override details, as shown in Figure 11-49.
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Figure 11-49

9. Open Factory Electric-M.dwg from your practice files folder and verify that the layers retain
their original colors. Close the file.

10. In the Factory Floorplan-M.dwg, note that the layers from the Factory Electric-M
referenced drawing are still gray.

11. In the left pane, rightclick on Xref Overrides category. Expand Reset Xref Layer Properties
and select All Properties. Note that all of the layers retain their original color and that the
Xref Overrides filter category is no longer displayed.

Continue working in Factory Floorplan-M.dwg.

2. In the External References palette, right-click on Factory Lighting-M.dwg (which is an
underlay file) and select Bind... to bind it to the host file. In the dialog box, ensure that Bind
is selected and click OK.

3. Inthe External References palette, note that the Factory Lighting-M.dwgis no longer
displayed.

4. Inthe Layer Properties Manager, note that all of the Factory Lighting-M layers contain $0$
and are no longer gray, as shown in Figure 11-50. Note that all of the Factory Electric-M
layers are still displayed in light gray, indicating that they are Xref layers.
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Figure 11-50

5. Undo the Bind process.

6. Bindthe same file (Factory Lighting-M.dwg) again, but this time as an Insert (select Insert
in the Bind Xrefs/DGN underlays dialog box).

7. Inthe External References palette, note that the Factory Lighting-M.dwg is no longer
displayed.

Look at the layers. They are now integrated into the main layer names.
Save and close the drawing.

10. Open Factory Site.dwg. In the drawing window, note that the Factory Lighting-M.dwg
objects are displayed but the file is not listed in the External Reference palette, as it is a part
of the Factory Floorplan-M drawing file and not an overlay in the referenced file.

11. Save and close the drawing.

End of practice
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Chapter Review Questions

1.

Which of the following describes how external references are different from blocks? An
external reference...

a. Can contain one or many objects.
b. Is alink to another file.

c. Includes layers.

d. Acts as one object in the drawing.

Answer: b

What is the default Path Type thatis used when attaching an external reference file to the
host drawing?

a. Relative path
b. Full path
c. No path

Answer: a

What happens when you open a drawing containing a referenced file that cannotbe located
by the software? (Select all that apply.)

a. The References - Not Found Files dialog box opens.
b. A warning symbol displays next to the drawingfile in the External References palette.
c. Itbecomes a block.

d. It is compressed to take up less memory.
Answer: a, b

Which of the following file formats cannot attach to an AutoCAD drawing as an external
reference?

a. .DWF
b. .DOC
c. .DWG
d. .DGN

Answer: b
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5. Drawing Ais attached as a drawing reference file to host drawing B and both are then
closed. Drawing A is then modified. Drawing B is opened and displays an image of
drawing A. What happens to the image of drawing A when drawing B is opened?

a. It displays a warning message.

b. It does not change.

c. ltupdates to display the changes.
d. It displays as a blank image.

Answer: ¢

6. When describing Xref layers, which of the following statements are wrong?

a. You can change the Xref layers state or properties (Freeze/Thaw, Color, etc.) in the
current drawing.

b. You can make an Xref layer current in the host drawing.
c. You can specify a default layer for inserting the reference file on.

d. Renaming or deleting an Xref layer in the Xref drawing automatically updates the layer
when reloaded in the host drawing.

Answer: b

7. Which command or option enables you to bind one or more blocks, layers, linetypes, text
styles, or dimension styles?

a. Reload

b. Demand Load
c. Bind

d. Xbind

Answer: d
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Command Summary
Butn [ Command ____[location

|_ Adjust * Ribbon: Insert tab>Reference panel
o3 + Command Prompt: adjust

|'-:§& - Attach Xref + Ribbon: Insert tab>Reference panel
« Command Prompt: attach
% Clip Xref * Ribbon: Insert tab>Reference panel
I
» Command Prompt: clip
D External References » Ribbon: View tab>Palettes panel or Insert tab>

Reference panel arrow
« Command Prompt: externalreferences
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Chapter

12

Projects: Drawing

This chapter contains practice projects that can be used to gain additional hands-on experience
with the topics and commands covered so far in this learning guide. These projects are
intended to be self-guided and do not include step-by-step information.

Learning Objectives z Thr

* Create title blocks that contain borders using rectangles and lines.

® Mechanical: Create a drill press base using features such as fillet, offset, trim, hatching,
and viewports.

Architecture: Create a room layout using features such as hatching, viewports, text, and
dimensions.

P&ID: Create a piping schematic using features such as viewports and commands such
as move, rotate, and sketch.

* Civil: Create a warehouse site using features such as viewports, text, hatching, and
dimensions.
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12.1 ISO A1 Title Block

Z 15 minutes

In this project, you will create a title block. You will add a border using rectangles andlines, and
add a logo and permanent text in the title block. This title block (shown in Figure 12-1) works
with the DWF6 ePlot plotter with an ISO expand A1 paper size when inserted at 0,0.

e
’\ Jrper: By
’ijix e
My Company
fo

Figure 12-1

1. Start a new drawing based on Mech-Millimeters.dwt, which is located in your practice files
folder and save it as Titleblock_ISO_A1.dwg.

Set the current layer to Border.

Draw a 829 x 572 rectangle. Zoom out to display the entire drawing.
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4. Draw the lines for the title block, as shown in Figure 12-2. Place it in the lower right corner
of the border.
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Figure 12-2

5. Change the current layer to Text. Draw circles, lines, and rectangles to create a logo in the
largest box of the title block.

6. Move, rotate, and/or scale the logo so that it fits inside the box, but with enough room to
add text later.

7. Addthe text shownin Figure 12-2. All of the small text is 6 units and uses the Standard
text style. The text style for the logo is Title and you can use any height that fits in the
space.

8. Save the drawing.
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12.2 Mechanical Project: Drill Press Base

Z 45 minutes

In this project, you will create a mechanical drawing of a drill press base and prepare it for
plotting. You will draw the top view, insert a pre-drawn side view, and lay the drawing out for
plotting, as shown in Figure 12-3.

Figure 12-3
Task 1: Draw the base.

1. Start a new drawing based on Mech-Millimeters.dwt, which is located in your practice files
folder, and save it as Drill Press Base.dwg.
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2. Draw the objects shown in Figure 12—-4 on the layer Object. Use Offset to help locate the
lines correctly. Use Fillet or Trim to clean up any extra overlapping lines.
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Figure 12-4
3. Add the opening shown in Figure 12-5.
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Figure 12-5

4. Save the drawing.
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Task 2: Create a block. R et

1. Draw one lug in empty space to the side of the part, as shown in Figure 12-6.

@10

Ny

rd

R13~
Figure 12-6

2. Make a block called Lug from the circle, arc, and lines. Select the center of the circle as the
base point, as shown in Figure 12-7.

240 .20

Figure 12-7

3. Insert the four lugs, as shown in Figure 12-7. When you rotate, you can obtain the angles
using grips and by snapping to the centerlines used to place the block.

4. Trim the lines that cross over the lugs.

5. Insert Section-M.dwg from your practice files folder. Position it above or below the top
view of the base. Do not be concerned with its exact position. You can arrange the layout
later in Paper Space.

6. Save the drawing.

12-6 © 2023, ASCENT - Center for Technical Knowledge®



Projects: Drawing

Task 3: Set up the drawing for plotting in a layout.

1. In Drill Press Base.dwg, create a new layout and rename it Sheet 1. Apply a Page Setup to
the layout using the plot device DWF6 ePlot and the paper size ISO expand A1 (841.00 x
594.00 MM).

2. Setthe current layer to Border and insert the file Thlk_A1-M.dwg (located in your practice
files folder) at 0,0.

3. Erase the existing viewport in the layout.
Set the current layer to Viewports.

5. Create three new viewports, as shown in Figure 12-8. Scale the Top View and Section View
to 1:1. Scale the Lug Detail to 2:1.

Figure 12-8

6. If the viewport is not big enough, you can return to Paper Space and stretch the viewport
using grips.

7. Make the Section viewport active.
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8. Setthe current layer to Hatching and hatch the areas of the section view with the ANSI31

pattern, as shown in Figure 12-9.

9. Save the drawing.

Figure 12-9

1. Setthecurrent layer to Text and toggle off the layer Viewports. Add labels to each view
using the Hand text style with a height of 6. Change the title part of the label to the Arial font
and the size to 13, as shown in Figure 12-10.

D

Ve
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Lug Detall
Resdes A

Ssction View
Seade: Bl

Figure 12-10
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2. Using multiline text with the Hand text style, add the text shown in Figure 12-11 to you

r

drawing. The text height is 6. Change the text Notes: to the Arial font and make it 13 units

tall.

Us@Eo v

Figure 12-11

3. Position the text from Figure 12-11 so that it is below the Lug Detail view, as shown in
Figure 12-12.

Section Visew TS

Feades bi

Figure 12-12

4. Fill out the title block with the Standard text style and a height of 6.
5. Save and close the drawing.
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12.3 Architectural Project: Office Tower

—

Z 45 minutes

In this project, you will create an architectural drawing of one floor in an office tower. You will
draw the floor plan for the building core, mark the areas for various tenants, and lay the drawing
out for plotting, as shown in Figure 12-13.
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=255

Figure 12-13

Task 1: Draw the interior and exterior walls and elevators.
1. Start a new drawing based on AEC-Millimeters.dwt, which is located in your practice files
folder and save it as Tower.dwg.

2. Draw a rectangular building outline of 45720 x 38100, starting with the absolute coordinate
3000,3000 in the lower left corner, as shown in Figure 12-14.

3. Fillet the upper left corner with a radius of 15200, as shown in Figure 12-14.
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4. Chamferthe lower right corner with distances of 12000, as shown in Figure 12-14.
5. Use Offset to create the walls. The exterior walls are 300 thick, as shown in Figure 12-14.

e

7

Figure 12-14

6. Draw the interior walls, as shown in Figure 12-15. Start at the absolute coordinate point of
15540,19350 at the intersection of the 1370 and 7000 lines. The interior walls are 150
thick.
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Figure 12-15
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7. Use Trim, Extend, and Fillet (with a radius of 0) as required to clean up the intersections of
the walls at the core of the building, as shown in Figure 12-16.

8. Drawa 1670 x 2400 elevator in the bottom left elevator shaft space (the 1800 wide space).
There should be 75 units of clearance between the elevator and the walls (you might want
to create an Elevator layer).

9. Use Mirror to create the other three elevators. They are centered in the middle of the 3700
wide space, as shown in Figure 12-16.

Figure 12-16

10. Save the drawing.

1. Cut the door openings, as shown in Figure 12-17. The elevator openings are 1800. All of
the other doors are 900 units wide and either centered on the wall or offset 150 units from
the closest wall.
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Figure 12-17

2. Set the current layer to Doors. Draw the doors shown in Figure 12-18 and create blocks.
The door panels are 50 units thick. Do not include the dimensions in the blocks.

- =]
(&3]
g
N 2
900 J
4
Door Elevator Door

Figure 12-18
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3. Insert the door blocks, as shown in Figure 12-19. Insert Restrooms-AM.dwg into the
restroom areas as well.

B —[./ “——[l 7 =

Figure 12-19
4. Save the drawing.

1. SwitchtothelSO A1 layout.

2. Set the current layer to Viewports and create three viewports, as shown in Figure 12-20.
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Figure 12-20
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3. Inone viewport, display the entire drawing scaled at 1:200.

In another viewport, display only the layout of the bathrooms scaled at 1:20. Freeze the
layer Hatching in this viewport only.

5. Inthethird viewport, display the core of the building scaled at 1:50. Freeze the layers
Hatching and Restroom. You might have to change the sizes of the viewports to fit all of
the information once you have applied the scale. You can do this in Paper Space with grips.

1. Set the current layer to Hatching.

2. Inthe overall viewport, divide the building into several areas, with lines radiating from the
core, as shown in Figure 12-21. These are subdivisions for various tenants.

Figure 12-21
3. Set the current layer to Text. Add text in each space with the tenant's name.

4. Setthe current layer to Hatching again. Hatch each tenant’'s space with a different hatch
pattern. Use annotative scales for the hatches.

5. Save the drawing.
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1. In Paper Space, set the current layer to Text and freeze the layer Viewports. Use the Title
text style and add a title for each view, as shown in Figure 12-22. The text size should be
6 for the title and 3 for the scale.

TENANT'S LAYOUT

SDOALE: 1:200

Figure 12-22

2. Setthe current layer to Dimensions.

3. Dimension the core, as shown in Figure 12-23. Use the annotative Architectural-MM
dimension style supplied with the template.

* To check the dimensions, refer to Figure 12-15.
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Figure 12-23

4. Save and close the drawing.
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12.4 P&ID Project: Oil Lubrication System

Z 45 minutes

In this project, you will create a schematic piping diagram for the oil lubrication system shown

in Figure 12-24.
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Figure 12-24
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Task 1: Draw the schematic layout.

1. Start a new drawing based on Mech-Millimeters.dwt, which is located in your practice files
folder, and save it as Lubesys.dwg.

2. Create the blocks shown in Figure 12-25. Study the diagram shown in Figure 12-24 to
determine an appropriate size and insertion point for each block.

Note: The grid is meant for approximation purposes so that you know the approximate
size of the blocks. You are not required to draw the blocks with exact dimensions.

o

GATEVALVE = CHECKVALVE  TEE THERMOSTAT
STRAINER PUMP INSTRUMENT BOX

Figure 12-25

* For the mesh in the Strainer, use the ANSI37 hatch pattern with the Scale setto 1.0. For

the arrow in the Check Valve, use a polyline with the Width option.
3. Insert the blocks and draw the other elements to create the diagram.

Tips:

* Exact dimensions are not important because this is a schematic drawing. It might help to
start by drawing and positioning some of the large parts (tanks and sumps) and then filling
in the connecting pieces.

* Use Move, Rotate, and Stretch as required to arrange the parts correctly. Remember to use
Snap or Object Snaps to connect the parts at precise points. Use Copy to save time and

effort.

* The text should be 3 units high.

12-18
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Switch to the ISO A3 layout.

2. Make the viewport active. Set the scale to 1:1 and adjust the view in the viewport by
panning until the diagram fits the viewport.

3. Switch back to Paper Space and freeze the layer Viewports to hide the viewport border.

In Paper Space, add a Legend on the right side of the sheet, and include the symbols used
in the diagram and their descriptions, as shown in Figure 12-26.
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Figure 12-26

5. Save and close the drawing.
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12.5 Civil Project: Warehouse Site

> .
X 45 minutes

In this project, you will create a drawing of a warehouse site. You will draw the property line, and
locate the building, parking, driveway, and existing wetlands area. You will then layout the
drawing for plotting. Finally, you will dimension, hatch, and add text, as shown in Figure 12-27.

1. Start a new drawing based on Civil-Meters.dwt, which is located in your practice files
folder, and save it as Warehouse.dwg.

2. Draw the property line, building location, existing pavement, and new pavement, as shown
in Figure 12-28.

¢ Note: Draw the right-hand slanting portion of the property line by joining the endpoints of
upper and lower horizontal portions of the property lines.

* Use approximate dimensions, if required, to complete the drawing.
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Figure 12-28

3. Add a wetlands area and hatch it with the Swamp hatch pattern. You need to use a hatch
scale of 0.5.

4. Add the parking area and concrete valley swale to the driveway, as shown in Figure 12-29.
Hatch the areas shown in Figure 12-29 on the layer Pavement Hatching, using the AR-
Conc pattern, with a scale of 0.03.
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Figure 12-29
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5. Add the loading dock pad and dumpster pad, as shown in Figure 12-30. Hatch these areas
using the AR-Conc pattern and a scale of 0.03.

O | ‘

Figure 12-30

Task 2: Lay out the drawing for plotting.

1. Switch to the ISOA1 layout.

2. Set the current layer to Viewports and create four viewports, as shown in Figure 12-31.
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Figure 12-31
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3. Switch to Model Space so that youcanadjust the view in each viewport. For the larger view,
set the scale to 2:1. For the smaller views, set the scale to 8:1 and display the parking area
in one, the loading dock in the second, and the dumpster pad in the third. You might need to
change the sizes of the viewports to fit all of the information once you have scaled them.
You can do this in Paper Space using grips.

4. IntheLinetype Manager dialog box, in the Details area, setthe Global scale factor to 20 and
verify that the Use Paper Space units for scaling option is selected. This displays the
linetypes correctly in Paper Space.

5. Freeze the layer Pavement Hatching in the site plan view only.

_Task 3: Add dimensions and text.

Note: Refer to Figure 12-28 for a clearer view of the placement of the dimensions.

1. Set the current layer to Dimensions and add the required dimensions to each viewport, as
shown in Figure 12-32. Use the annotative Civil dimension style. Use text to input the
property line dimension information, as shown previously in Figure 12-28.

Figure 12-32
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2. Inthe Text layer, add titles to label each view and the other text as required. The text height
for titles is 0.25 with the Hand text style. All of the other text (refer to Figure 12-28)is 0.18
with the Standard text style. The titles of the viewports are as follows:

* Viewport 1:Site Plan, Scale: 2:1

* Viewport 2: Parking Plan, Scale: 8:1

* Viewport 3: Loading Dock Plan, Scale: 8:1

* Viewport 4: Dumpster Pad Plan, Scale: 8:1
3. Freezethe layer Viewports.

Save and close the drawing.
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Appendix

Optional Topics

In this appendix, you learn how to use the calculator to perform standard calculations. You learn
to navigate the drawing using some additional zoom commands. You learn to use some
additional text and dimensioning tools. You also learn to create boundaries and lengthen
objects.

Learning Objectives

* Perform calculations and send the output to the Command Line.

* Create and modify single line text.

* Change the size of multiline text objects and change the justification point (alignment) of
selected text objects.

* Make temporary changes to a dimension style and compare various dimension styles.
* Set and compare dimension styles in a part or assembly.

* Create a closed, complex polyline from existing objects.

* Create a single object that contains an outline and holes.

* Combine regions by adding, subtracting, or intersecting them.

* Change the length of an object or the included angle of an arc.
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A.1 Using QuickCalc

QuickCalc is a calculator that is included with the AutoCAD® software (as shown in Figure A-1)
and can be used for standard calculations. It sends the output to the Command Line.

The Quickcalc is similar to other palettes in that it can be left floating, docked, or hidden while
you are working in other commands.
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Figure A-1

]
* To paste a value from the QuickCalc Input box to the Command Line, click ‘- (Paste value
to command line) located in the toolbar near the top of the palette.
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* In the Units Conversion area, you can obtain equivalent values for different units of
measurement as shown in Figure A-2. Unit conversions are available for length, area,
volume, and angular values as shown on the right in Figure A-2. Based on the unit type
selected, you can select a list of units to convert from and a list of units to convert to.

Units Conversion s Units Conversion o
Length Units type Length :_rl
Meters Convert from Length 'Hs‘
Meters Convert tc Area
0 Value to convert Yolume
Cenverted valus Angular 4
Figure A-2

How To: Convert Unlts of Méasurerﬁéﬁf W|th chkCaIc

1. Inthe View tab>Palettes panel or the Home tab>Utilities panel, click El (Quick Calculator).

2. In the Units Conversion area, expand the Units type drop-down list and select a unit

category.

3. Expand the Convert from drop-down list and select the type of unit from which you want to
convert.

4. Expand the Convert to drop-down list and select the type of unit to which you want to
convert.

In the Value to convert field, enter the value you want to convert. Press <Enter>.
The converted value displays in the Converted value field.
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A.2 Additional Zoom Commands

While these Zoom command options are not used frequently, you can access them in the
Navigation Bar, as shown in Figure A-3.

ny Dynamic
*Q
1 Scale
!
V4 Center
- Object
L&
& In
Q
- Out
Q
A-4

v Zoom Extents
Zoom Window
Zoom Previous
Zoom Realtime
Zoom All
Zoom Dynamic
Zoom Scale
Zoom Center
Zoom Object
Zoom In

Zoom Out

Figure A-3

Enables you to define an area to display using an overall view of the
drawing. The screen zooms out to display the full drawing, and a view box
opens to represents the viewport. Click to resize the view box. Move the box
to the location that you want to display and press <Enter>to zoom to that
area.

Changes the scale (magnification) of the display. The scale can be entered
as a function of the limits of the drawing and press <Enter>. You can also
enter the scale as a function of the size of the active display where you type
the scale followed by X, and press <Enter>.

Enables you to pick a point to be the new center of the display and to
change the scale.

Zooms to fit the object(s) that you select on the screen.

Makes the drawing twice as large as the current display (half of the area
displays), while keeping the same center.

Makes the drawing half as large as the current display (twice as much area
displays), while keeping the same center.
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A.3 Additional Text Tools

Several text tools add to the versatility of the AutoCAD software. You can create single line text
where multiline text is not required. There are also special tools for scaling and justifying text.

Creating Single Line Text

Single-line textadds eachline of text as a separate object, as shown in Figure A-4. This type of
text is quick and easy to use. However, multiline text offers more options in formatting and is
better for paragraph editing.

] Home Insert Annotate Param

[—A-' %% A Hand
Floor Plan v =

Text ~ l—_i] 0.2
|. 50 Text «
' Multiline Text
; Drawing1*
A Single Line hel
Figure A-4

How To: Create Single Line Text

In the Home tab>Annotation panel or the Annotate tab>Text panel, click A (Single Line).
Select a start point.

Specify the paper height or press <Enter> to accept the default height.

Specify the rotation angle or press <Enter> to accept the default angle.

Start typing.

When you press <Enter> at the end of the line, you are prompted for another line.

No oo pewbdb

Press <Enter> at an empty line to finish the command.

While still in the command, you can select another point to place another line of text. Itis a
separate text object in the drawing.

* To make single-line text annotative, set an annotative text style to be current before creating
the text, or change the existing text in the Properties palette.

* The Single Line Text command enables multiple lines of text to be entered in one sequence.
However, each line is a separate text object.
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Editing Single Line Text

Double-click on any line of text to edit it. It highlights on the screen and you can make changes
as shown in Figure A—5. The Text Editor contextual tab and the ruler do not display with a single
line text.

This is a line of single-line text.

This is a third separate line.
Figure A-5

* You can change the style, height, justification, and a few other text properties in the
Properties palette.

Justify Text

(Justify Text) in the Annotate tab>Text panel, changes the justification point (alignment) of
selected text objects without changing the location of the text, as shown in Figure A-6. If you
use other methods to change the justification, such as Edit Text or the Properties palette, the
text shifts generally.

Mew College Art Building New College Art Building

Project No: 0125 Project No: 0125
513 Main Strest 513 Main Street
Alexandria, Yirginia Alexaondria, Virginia
Left Justified Center Justified
Figure A-6

The options that can be used with the Justify Text command are as follows.

Left Aligns text to be left-justified against an end point on the left side of the text string.

Align Aligns text between any two selected points and determines the text height
automatically (similar to Fit).

Fit Places text between any two selected points at a user-specified height.

Center Places text in the drawing, centered above the selected point.

Middle Places textin the drawing, centered at the top of the selected point. Middle text is
convenient for marking callouts and tags.

Right Aligns text to be right-justified against an end point on the right side of the text
string.

* Other alignments are for top, middle, bottom, left, center, or right (TL for Top Left, TC for Top
Center, etc.).
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* Once ajustification has been set, it remains the default each time Single Line Text is used
and until it is modified.

A- . . . . .
* You can also use L‘* (Text Align) in the Annotate tab>Text panel to align Single Line text. The
command also works with multiline text. First select the text objects that you want to align
and then select the text to which you want them to be aligned.

Scale Text

With the regular Scale command, scaling several text objects at once changes the location of

the text. ’bﬁ (Scale Text) in the Annotate tab>expanded Text panel, changes the size of multiple
text objects without changing their location as shown in Figure A-7.

Fov 1561 FCV 1561
6.1015 GATE VALVE 5.1015 CATE VALVE
5.1305 GLOBE VALVE B.1305 GLOBE YALVE
1504 M.l TEE 1504 M. TEE
Before Scaling After Scaling
Figure A-7

* You can scale the text around existing base points or specify a different justification base
point for scaling (Top Left, Middle Center, etc.).

* The scaling can be specified as a text height, as a scale factor, or to match another text
object.

Model Space Text and Paper Space Text

It is recommended that you use Annotation Scaling for most of the text in your drawings.
However, text can be placed in either Model Space or Paper Space. In Paper Space, as with an
annotative text style, you make the text the required printed height. For example, 3mm text is
exactly that height when you print the layout.

For text placed in Model Space without annotation scaling, some calculation is involved for the
height, because this text is scaled along with the model when it is printed. For example, room
labelsin a floor plan would normally be placed directly on the model. If you want the labels to be
3mm on the paper, and you are printing at a scale of 1:100, the labels need to be 300mm high in
Model Space. The table displays some of the common values.

Scale Paper Text Size Model Text Size
1:100 2mm 230mm

3mm 300mm

6mm 600mm
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Scale

1:50

1:25

Paper Text Size

2mm
3mm
6mm
2mm
3mm

6mm

Convert Text to Mtext

Model Text Size
115mm

150mm

300mm

57mm

75mm

150mm

In the Express Tools tab>Text panel, use the Convert to Mtext tool (shown in Figure A-8) to
combine multiple individual text objects to create one multi-line text object.

:tqaetﬂc View  Manage Express Tools | Of

Lt —TT

B~

pie Ag
Arc Modify
Aligned  Text

BR convert to Mtext

E;‘ Mivws
E23 Ayto Mumber o
. o Stret
A Endose in Object
Text « "

Figure A-8

When you start this command, you can select the individual single line text objects and then

press <Enter>. In the Command Line, it displays the number of Text line objects that were
converted to a single multiline object, as shown in Figure A-9.

3 Text objects removed, 1 MText object added.

i T

Figure A-9
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Before selecting the individual text lines, you can select the Settings option (<Down Arrow>)
which opens the Text to MText Settings dialog box, as shown in Figure A-10. You can use
the default Sort top-down setting, which sorts the collinear multiple text lines as they are on

the same line with a space between them.

| Text to MText Settings X

[~] Combine into a single mtext object E

Textordering
Cancel

(@ Sorttop-down

(O Selectorder of text Help

Word-wrap text

Eorce uniform line spacing

Figure A-10
If you clear the Combine into a single mtext object option, the selected multiple single line
text objects are converted to individual multi-line text objects, without combining them into
one object.
The Force uniform line spacing option keeps the existing line spacing between the
individual text lines.
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A.4 Additional Dimensioning Tools

When you work in Dimension Style Manager, advanced tools can be used to override and
display the differences between dimension styles as shown in Figure A-11.

ﬂ Dimension Style Manager X
Curmrent dimension style: Architectural-MM
Styles: Preview of: Architectural-MM

A Annotative | Set Cument

Py Architectural-MM -

o b Linear New.

4 1502 '
[80-25 Modffy...
Standard

Ovemide...
Compare...
List: Description
Architectural-MM
Al styles v s
Dont list styles in Xrefs
Figure A-11

Dimension Style Manager

Adding Style Overrides

With the Override option, you can make temporary changes to a style and add several
dimensions with those changes. For example, you might need to add a few dimensions with a
different precision or tolerance value from others in the drawing.

1. In the Dimension Style Manager, make the style you want to override current.

Click Override....

In the Override Current Style dialog box, make the required override changes to the style.

Click OK.
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4. Overrides display in the styles list below the style. The Description area displays the
overrides that you have applied.

5. Click Close. Inthe drawing, add the required dimensions with the overrides.

Note: To stop using the overrides, set the original style (or any other style) to be current.
The override changes are discarded.

Comparing Dimension Styles

In the Dimension Style Manager, click Compare... to open a table listing the differences
between two styles, as shown in Figure A—12. You can pick any two styles or sub-styles that
have been defined in the current drawing in the Compare and With lists. The AutoCAD software
lists all of the dimension variables that differ and the settings of the variable in each style.

: ﬂ Compare Dimension Styles X
| Compare:  Civil =
With:  Annotative <

AutoCAD found 19 differences:

Description Variable Civil Annotative ~
Alt precision DIMALTD 2 3

Altscale factor DIMALTF 254000 (0394

Alttol precision DIMALTTD 2 S

Angle format DIMAUNIT 4 ¢

Arrow DIMBLK ArchTick  ClosedFilled

Arrow size DIMASZ 0.1250 25000 |
Center mark size DIMCEN 0.0800 25000

Necimal senarator NIMNSFP v

i Close Help

Figure A-12
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Inspection Dimensions

The Inspect (dimension) command creates special types of dimensions for quality control in
mechanical drafting and manufacturing. They are used in Inspection Drawings to indicate
dimensions that must be checked for the part or assembly, as shown in Figure A-13. They are
useful for companies who out-source parts and must ensure that specific dimensions are met
so that the parts fit into an assembly correctly.

sl ERitain vl

TTEI R

:(‘r:]c.n;»n Y

10040

T

i 03,0 ot

P

Figure A-13

* You can add Inspection dimensions to any dimension object. Inspection dimensions consist
of text and a frame and contain three information fields:

* Inspection Label: Located on the left side and used to identify the dimension.

* Dimension Value: Located in the middle and containing the original dimension text,
tolerances, and prefix and suffix text.

* Inspection Rate: Located on the right side, indicates inspection frequency, and is shown as
a percentage.

* Remove Inspection: Removes an inspection dimension from the selected dimension.
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1. Inthe Annotate tab>Dimensions panel, click I';i (Inspect). The Inspection Dimension dialog
box opens as shown in Figure A-14.

B Inspection Dimension X

Select dmensions Remove Inspection

Shape Label/Inspection rate

{® Round (xx 100%) [JLabel

O angular X Xx[100%>

Inspection rate
(O Mone XXX 100% { 100% )
oK Cancel Help
Figure A-14

2. Click % (Select dimensions) and select the dimensions to be used as inspection
dimensions.

Press <Enter> to return to the dialog box.

Set the Shape to Round, Angular, or None.

Select Label and type an identifier for the inspection dimension.

Type a percentage for the Inspection rate option or accept the default of 100%.

No oo s w

Click OK to close the Inspection Dimension dialog box and add the inspection dimensions.
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A.5 Creating Boundaries and Regions
Creating Boundaries

Sometimes you need to create a complex polyline from several existing objects using the
Boundary command, as shown in Figure A-15.

77\
i W
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| I
| I
| |
Na A
N =
Figure A-15

The Boundary command can also create regions.

How To: Create Boundariégu

1. In the Home tab>Draw panel, in the Hatch flyout, click H (Boundary).
2. Inthe Boundary Creation dialog box, select the required options.

3. Click &l (Pick Points) or click OK.
4

Select a point inside a closed area, as shown in Figure A-16. You can select points in
multiple closed areas.

* The AutoCAD software creates a closed polyline or region that is defined by the edges of
the first objects it detects.

Figure A-16

5. Press <Enter> to create the boundary.
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Boundary Options

When you create boundaries, you can specify what is included in the boundary area with the
options shown in Figure A-17. You can either create a polyline object or a region of the
boundary area.

* The new polyline is placed directly on top of the existing boundary lines. It is recommended
that you create the boundary on a separate layer from the other objects.

B Boundary Creation X
@ Pick Points |

Island detection

| Boundary retention
Retain boundaries

Objecttype:

Boundary set

Current viewport v t New ‘

Figure A-17

Island detection Select this option if you want the Boundary command to find any interior
objects (islands) and create polylines around them, in addition to finding
the exterior boundary.

Object type You can create a polyline or a region. If a boundary set includes ellipses,
elliptical arcs, or splines, the Boundary command automatically creates a
region.

Boundary set The default option, Current viewport, calculates the boundary based on all

of the objects that are visible in the current viewport.
To select the objects that should be considered when calculating the

boundary, click M (New - Select new boundary set). This enables you to

exclude objectsfrom the boundary calculation and it can make the
boundary calculation faster in a complex drawing.
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Working with Regions

A polyline is a continuous object. It can be closed, but cannot contain holes. Regions are used
to create single objects that contain an outline and holes, as shown in Figure A-18.
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Figure A-18

* Avregionis a 2D solid object or infinitely thin surface. The edges cannot be separated from
the shape. Therefore, if you move an edge, the entire surface moves. Typical uses for
regions include a plate with holes or a wall with windows.

* You can create objects with holes that are part of the object.

* Regions can be used in many cases to quickly create complex geometry using the Union,
Subtract, and Intersect commands.

* The area of aregion, even one with holes, can easily be found using the Area command with
the Object option.

1. Draw the closed shape for the region using lines, polylines, etc. The lines must connect
precisely end point to end point.

In the Home tab>expanded Draw panel, click [ (Region).

Select the objects. You can select several closed shapes and convert them all into regions
at the same time. In the Command Line, the AutoCAD software reports the number of
regions it has created.

* Regions can be created out of existing closed shapes made of lines, arcs, polylines,
circles, etc.

* If the closed shape consists of separate segments, the segments must connect end
point to end point to make a region.

4. The original objects are consumed when you use them to create a region.

* You can Explode a region to convert it into lines, arcs, splines, or circles, depending on the
shapes involved.
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Combining Regions

Regions are useful construction tools because of the ways in which they can be combined. For
example, you can create a hole or cutout in a region by subtracting one region from another.
You can also add regions and find the intersection of regions as shown in Figure A-19. The
addition (union), subtraction, and intersection actions are called Boolean Operations.

Subtract

Overlapping

Regions Intersect

Figure A-19

* You can union, subtract, or intersect two or more regions at a time.

* Theregions on which the Boolean Operations are performed do not need to intersect.
However, the intersection of two objects that do not overlap erases the regions.

* Regions are considered solid objects and the tools for editing them are located in the Home
tab>Solid Editing panel (as shown in Figure A-20) when the 3D Modeling workspace is
active.

Note: You are required to be in the 3D Modeling workspace for the 3D ribbon to display.

;I G\_'] @Exﬁact Edges -

;‘?D e [’L:* Extrude Faces -

] o

(=7 < U‘ | Separate -

O Salid Editing
Figure A-20

* You can type the name of the command if you do not want to switch workspaces.
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Union

¥ (Union) combines two or more regions into a single region as shown in Figure A-21.
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Figure A-21

Subtract

ml;] (Subtract) removes the area of one region from another where they overlap as shown in
Figure A-22. You can also use Subtract to create regions containing holes. By subtracting the
holes, you can also find out the area of the closed shape.

i e o -
) =

v | ~

Figure A-22

* Select the region(s) to subtract from first. Then select the regions that you want to subtract.

Intersect

-7
L7 (Intersect) finds the common area of two or more regions as shown in Figure A—23. Only
the area that is shared by the selected regions remains in the new region.

Figure A-23
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A.6 Modifying Length

You can use the Lengthen command to change the length of an object or the included angle of
an arc as shown in Figure A—24. However, you cannot change the length of a closed object.

0

Shorter Original Longer

Figure A-24

How To: Lengthen an Object

1. In the Home tab>expanded Modify panel, click (Lengthen).
Select the object. Its current length displays in the Command Line.

Select an option to modify the object’s length:
* Delta: Specify the increments by which the object’s length is to be modified. To extend
the object, enter a positive value. To shorten it, enter a negative value. The length is

always measured from the closest end point to the selection point. Use the same
method to change the angle of an arc.

* Percent: Modify the object by a percentage of its length.

* Total: Modify the object’s length by a specific amount from a fixed end point. Specify the
total required angle to modify the included angle of an arc.

* Dynamic: Toggle on Dynamic Dragging mode. Pick an object’s end point and drag it to
the required length. The other end point does not change.

4. Hover over the object to preview the changes depending on the selected option and the
specified values. Select the object to change it.

5. Press <Enter>to end the command.
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Chapter Review Questions

1.

You canusethe QuickCalc command to obtain equivalent values for different units of
measurement.

a. True
b. False

Answer: a

The Dynamic Zoom command:

a. Makes the drawing twice as large as the current display.

b. Makes the drawing half as large as the current display.

c. Enables you to define an area to display using an overall view of the drawing.
d. Zooms to fit the object(s) that you select on the screen.

Answer: ¢

Which one of the followingis true of single-line text?

a. You can only type in one line at a time and then have to start the command again.
b. There are no options for alignments of single-line text.

c. You can type in multiple lines, but each line is separate from the last.

d. You can format the text using the Text Editor contextual tab.

Answer: ¢

In which of the following industries are Inspection Dimensions most useful?
a. Architectural building inspection

b. Electrical control inspection

c. Plumbing flow control

d. Manufacturing quality control

Answer: d

When you want to inquire about the area of a closed shape that contains holes, you can
create a region and use which of the following Boolean commands?

a. Union

b. Remove
c. Intersect
d. Subtract

Answer: d
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6. What does the Delta option of the Lengthen command do?
a. Modifies the object’s length by specified increments.
b. Modifies the object by a percentage of its length.
c. Modifies the object’s length by a specific amount from a fixed end point.
d. Modifies the object’s length by dragging its end point to the required length.

Answer: a
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Command Summary

uton | Ganmand ———lowaton

Boundary * Ribbon: Home tab>Draw panel

+—t

Inspect Ribbon: Annotate tab>Dimension panel

T

i | Intersect « Ribbon: Home tab>Solid Editing panel (in the 3D
- Modeling workspace)
E} Justify Text * Ribbon: Annotate tab>Text panel
Lengthen + Ribbon: Home tab>expanded Modify panel
QuickCalc + Ribbon: View tab>Palettes panel
e Region » Ribbon: Home tab>expanded Draw panel
A‘ Scale Text  Ribbon: Annotate tab>expanded Text panel
A Single Line Text » Ribbon: Home tab>Annotation panel or Annotate tab>
............... Text panel
(] Subtract * Ribbon: Home tab>Solid Editing panel (in the 3D
4 Modeling workspace)
| Union * Ribbon: Home tab>Solid Editing panel (in the 3D

Modeling workspace)

44 Zoom Center Navigation Bar

 Ribbon: Home tab>Utilities panel
4 E‘ Zoom Dynamic + Navigation Bar
E + Ribbon: Home tab>Utilities panel
& ZoomIn * Navigation Bar
& + Ribbon: Home tab>Ultilities panel
& Zoom Object » Navigation Bar
Q » Ribbon: Home tab>Utilities panel
WQ. Zoom Out » Navigation Bar
» Ribbon: Home tab>Utilities panel
=y Zoom Scale * Navigation Bar

Ribbon: Home tab>Utilities panel
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Appendix

Skills Assessment

To test your knowledge on the course material, answer the questions that follow. Select the
best answer for each question.

1. What does the Closeall command do?
a. Closes all of the open drawings including the Start tab.
b. Closes all of the open drawings except the Start tab.
c. Closes all of the open drawings including the currently active drawing and the Start tab.
d. Closes all of the open drawings except the currently active drawing and the Start tab.

Answer: b

2. When defining a block, you specify a base point. Which of the following is true of the base
point?

a. It should always be at the center of the block.

b. It should always be at the bottom of the block.

c. It should always be an end point.

d. Itis the handle by which the block is held when being inserted.

Answer: d

3. What technique could you use to draw a circle with its center point 3 units over and 8 units
up from the center of an existing circle?

a. Temporary Tracking Point
b. Measure

c. Locate Point

d. Array

Answer: a
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Settings you can build into a template file include:
a. Layers

b. Units

c. Textand Dimension Styles

d. All of the above

Answer: d

How can you add blocks to a Tools palette?

a. UselnsertBlock.

b. Use Make Block.

¢. Use Whblock.

d. Drag and drop blocks from drawing window onto the palette.

Answer: d

Which key enables you to make multiple grips hot?
a. <Shift>

b. <Alt>

c. <Esc>

d. <Ctrl>

Answer: a

Which phrase describes relative coordinates?

a. They are relative to the current screen display.
b. They are relative to the object snap.

c. They are measured from the last point picked.
d. They are measured from the origin (0,0).

Answer: ¢

What layer properties can you override in viewports?
a. Color

b. Freeze

c. Linetype

d. All of the above

Answer: d
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9. Which of the following statements is true?
a. If you change the properties of an Xref layer, the change affects the referenced drawing.

b. If you rename an Xref layer in the Xref drawing, the layer is automatically renamed when
the Xref is reloaded in the host drawing.

c. Any Xref layer can be made current in the host drawing.

d. Itis impossible to distinguish which layers come from referenced drawings, and which
layers reside in the active drawing.

Answer: b

10. Which command converts a local block or selected objects into a separate drawing file?
a. Explode
b. Wblock
c. Group
d. Purge

Answer: b
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FunctionKeys 1-16

G

Geometric Constraint
Auto Constrain 4-3
Colinear 4-7
Concentric 4-7
Constraint Bars 4-9
Deleting 4-10
Equal 4-7
Fix 4-9
Horizontal 4-4
Modifying 4-10
Parallel 4-5
Perpendicular 4-5
Settings 4-11

Index-2

Symmetrical 4-8
Tangent 4-5
Vertical 4-4
Grips 1-42
Changing the Base Point 1-42
Copying With 1-43
Reference Option 1-44
Settings 1-47
Stretch Multiple 1-45

H
Hide Objects 1-21

|
Insert View 8-5
Isolate Objects 1-21

J
Justify Text A-6

K

Keyboard 1-13
Command Aliases 1-14
Shortcut Keys 1-16

L
Layer 7-9
Additional Layer Tools 1-51
Changeto Current Layer 1-54, 1-60
Copy Objects to New Layer 1-54
Filtering Layers 1-58
Layer Delete 1-56
Layer Isolate 1-53
Layer Merge 1-55
Layer Overrides in Viewports 8-10
Layer Previous 1-54
Layer States 1-51
Layer Unisolate 1-54
Layer Walk 1-57
Linetypes 7-13
Lineweight 7-13
Load Linetypes 7-13
Modify 1-55
Layer Properties Manager 7-9
Layer Standards 7-3
Layer States 1-51
Layouts
Printable Area 7-21
Lengthen A-19
Limits 7-8
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M
Match Properties 1-36
Transparency 1-24
Multileader Style 9-22
Create 9-22
Modify 9-22
Multileader type 9-24
Multiple Drawings 1-28
Match Properties 1-36
Multiple Points 2-18

N

Named View 8-2
Naming Standards 7-3
New View 8-2, 8-14
Node Object Snap 2-18

0

Object Selection Cycling 1-20
Object Snap 2-8

Object Snap Tracking 2-8
Object Visibility 1-21

P
Page Setup 7-17
Page Setup Manager 7-17
Palettes
Docking 1-4
Hiding 1-4
Panel
Expand 1-5
Paste from Clipboard 1-35
Point 2-18
Divide 2-20
Measure 2-20
Multiple 2-19
Reference 2-18
Style 2-19
Polar Coordinates
Relative 2-4
Purge 5-15, 5-16
Empty Text Objects 5-17
Find Non-Purgeable Items 5-17
Preview 5-16
Zero-length geometry 5-17

Q
QNew 7-4

Default Template 7-4
QuickCalc A-2
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R
Ray 2-15
Recognize SHX Text 11-11
Reference Points 2-18
Regions A-16

Combining A-17

Intersect A-18

Subtract A-18

Union A-18
Relative Cartesian Coordinates 2-2
Relative Polar Coordinates 2-4
Ribbon

Display 1-6

Docking 1-8

Expand Panel 1-5

Extra Tools in Panel 1-5

S
Select Similar 1-19
Shortcut Keys 1-16
Single Line Text A-5
Standards

Block 7-3

Drawing 7-3

Layer 7-3

Naming 7-3
Switching Windows 1-28

T
Templates 7-2
Drawing Standards 7-3
Modify Existing 7-24
Saving 7-23
Standard Layouts 7-16
Temporary Tracking Point 2-8
Text
Convert to Mtext A-8
Justify Text A-6
Model Space A-7
Paper Space A-7
Single Line A-5
Style
Annotative 9-2
Create 9-2
Standard 9-2
Style Effects 9-4
Tool Palettes
Add Blocks 5-21
Creating 5-20
Modify 5-23
New 5-20
Redefine Blocks 5-25
Tool Properties 5-23
Tracking 2-8
Transparency 1-23

Index
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u
Units 7-5
User Coordinate System 2-6

\
View 8-2
Create Named View 8-2
Viewports
Clip Viewport 8-9
Insert View 8-5
LayerOverrides 8-10
Modify Layer Properties 8-11
Named Views 8-5
New 8-5
Override Layer Properties 8-10

w

Whblock 5-6

Workspace 1-2
Custom 1-2
Settings 1-3

X

Xbind 11-29

Xline 2-14

Xref (See External References)

Z

Zoom
Center A-4
Dynamic A-4
In A-4
Object A-4
Out A-4
Scale A-4

Index-4
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