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CHAPTER 2
DRAWING IN AUTOCAD®
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CHAPTER SUMMARY

In this chapter you will learn how to navigate through and create drawings within
AutoCAD'’s 2-D drawing workspace. Entities within the AutoCAD® environment are created within
a coordinate framework. Objects such as Lines, Circles, Polygons, efc... are created using a set
of defining coordinates points. Although this may sound complex, AutoCAD® makes creating
professional looking engineering drawings very simple. By the end of this chapter you will be able
to create and edit complex geometries.

2.1) INTRODUCTION

AutoCAD® allows you to visualize, document and share a design idea in either a
2-D or 3-D environment. This chapter will focus on AutoCAD’s 2-D drawing capabilities.
AutoCAD® gives you the tools to create accurate and professional looking detailed and
assembly drawings. Figure 2.1-1 shows a detailed drawing created in AutoCAD’s 2-D
drawing workspace.

275
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—=1 50 " 09 —=—
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626 —
2X @ 1878
625 \ @ 1875~ THRU
3.00
SN =
— + 1+ +—— 2.00

1.00
—
—\{
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Figure 2.1-1: AutoCAD® drawing example

2.1.1) Navigating through the AutoCAD tutorials

The AutoCAD® tutorials presented in this book have specific objectives which are
stated at the beginning. Each tutorial is designed to introduce the user to a particular
feature of AutoCAD® or to a set of commands. As you will see, there are several ways to
access AutoCAD’s commands. For each command sequence, the tutorial will usually
state one or two ways to access a command. This doesn’t mean that you would not be
able to access it in another way.

The format of each tutorial is consistent. For each step, a general statement of
what is to be accomplished is given, followed by a command sequence that takes you step
by step through the process. Within the tutorials the font, capitalization, and boldness of
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the text are used to convey information. The text format scheme used in each tutorial is
as follows:

Underlined text: Gives a location of where the command or options should be
entered or selected.

Italic text: Gives the name of a window, palette, ribbon, tab, or a field.

Bold text: Text that should be typed in the Command window or into a field to
access a command. Many AutoCAD commands may be entered in an abbreviated
form. The “line” command may be accessed by typing the full word LINE or by just
typing L. Therefore, when a command is written in full within a tutorial contained
in this book, only the capitalized letters need to be typed. For example, if you see
ELlipse, you may type the full word but you only need to type EL.

Bold italic text: Represents the name of a command, toggle, button, or icon that
should be selected.

Bold Courier font: Indicates a key on the keyboard that needs to be pressed.
Normal text: Gives instructions.

Courier font: Represents AutoCAD prompts within the Command window.

An example of a command sequence from one of the tutorials is given in the

following example. The command sequence illustrates the use of text format to convey
information. The command sequence is used to create a line that is arrayed around an
existing circle.

Example of an AutoCAD® tutorial command sequence

1) Create a total of 16 sun rays using a polar ARray. Each sun ray
Line is 0.5 inches long.

a)
b)

c)
d)

e)

/

Line

Command: | or line or Draw toolbar:
Specify first point: QUADrant or

Object Snap toolbar: \ .
of Select the right side quadrant of the sun ’
body circle. N

Specify next point or [Undo]: @.5<0 A£:::j
el A
nzzn _,ﬂ._rra'}r - /T\ N

Specify next point or [Undo]: Enter

Command: ARray or Modify toolbar:
i. Select objects: Select the line.
ii. Select objects: Enter
iii. Enter array type [Rectanglular/PAth/POlar] <Rectangular>: PO
iV. Specify center point of array or [Base point/Axis of rotation]: cen
v. or Select the center of the circle.

Vi. Select grip to edit array or [ASsociative/Base point/Items/Angle

between /Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: F

Vii. Specify the angle to fill (+=ccw, -=cw) or [EXpression] <360>: 360

Viii. Select grip to edit array or [ASsociative/Base point/Items/Angle

between /Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: |

iX. Enter number of items in array or [Expression] <6>: 16

X. Select grip to edit array or [ASsociative/Base point/Items/Angle
between /Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: Enter
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2.2) AUTOCAD’S WORKSPACES AND USER INTERFACE

AutoCAD® has three predefined workspaces: Drafting & Annotation, 3D Basics
and 3D Modeling. Each workspace allows for easy access to operations that are relevant
to the current workspace.

AutoCAD’s user interface is workspace dependent. We will focus on the Drafting
& Annotation workspace in this book. The Drafting & Annotation workspace user
interfaces are shown in Figure 2.2-1. The important areas of the interfaces are identified
and will be discussed in the sections indicated.

2.4) Application button

2.4) Ribbon

& H B & <R - = -|{S}Drafting & Annotation

Drawing1.d...| » | rype @ keyword or phrase @ 8 plantenk

AﬁglE@@ H B o+

Layers Block | Properties Utilities | Clipboard View Select

|-\-|-|m;
2.3) Drawing window

\/ = @
2.9) Drawing cursor

% Navigation bar

2.4) Command prompt / window

Annotation ¥ ‘ - | - | - ‘ -

2.4) Quick access toolbar

Drawingl* x
[_mc‘mﬂ\@d
x

2.5) File tab

e ‘

37200318,78.5350,0.0000 MODEL #f #i + +_ L G-\~ < fl- L L A- B -+ @ 0 &=

/\ X

Model | Layoutl | Layout2 [ #

Model & Layout space 2.4) Status bar

Figure 2.2-1: Drafting & Annotation workspace user interface

2.3) THE DRAWING AREA

The drawing area/window is the place where you create and view your drawing.
The background color of the drawing window may be changed to suit the user’s preference
as shown in Figure 2.3-1.

The drawing area is as large as you need it to be. The usable drawing area does
not just consist of the area that you can see. You can pan around the drawing area using

2-7
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the Pan command to reveal areas of your drawing that are out of view. You can also
Zoom in and out to reveal more or less of the drawing area. Both the Pan and Zoom
commands are located in the Utilities ribbon panel in the Home tab or the Standard toolbar.
You can also pan and zoom by manipulating the mouse wheel.

e Pan: Hold down the mouse wheel and move the mouse.

e Zoom: Rotate the mouse wheel.

e Zoom All: Double click the mouse wheel.

L NAA N AEBAUE B8 e o] Lo st[omer 3]
a fefe & [[[m3ir l P |

Do+B % b i

KN4 CO0! LPEohERbd

LEEL IR E

ams 6

Figure 2.3-1: Drawing area background color

Changing the drawing area’s background color

1) Application button : Select the Options icon at the bottom of the menu.

2) Options window — Display tab: Select the Colors... button.
3) Drawing Window Colors window:
a) Contextfield: Select 2D model space
b) Interface element field: Select Uniform background
c) Colorfield: Select your color preference.
d) Select the Apply & Close button.

Because the drawing area is so large, it is a good idea to indicate the region that
you wish to use. This is your drawing size or limits. This is usually the area that will be
printed. You can change your drawing size using the LIMITS command.
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Setting your drawing size

1) Command: limits

2) Specify lower left corner or [ON/OFF] <0.0000,0.0000>: Enter (The lower left
corner of your limits should always remain 0,0.)

3) Specify upper right corner <420.0000,297.0000>: 280,216 (This changes a Metric
drawing area to the equivalent of an 11 x 8.5 sheet of paper.)

The units (i.e., inches, millimeters, feet) used to draw objects in the drawing area
can be selected using the UNits command.

Setting your drawing units, precision and angle directions
1) Command: UNits
2) Drawing Units window: Use this window to set your units and precision.
3 Drawing Units W
Length Angle
Tupe: Tupe:
|Dec:|ma|M | Decimal Degrees M
Precizion: Precizion:
|0.0000 vl o v
[ Clackwize
Inzertion scale
Units to scale inserted content:
Inches M
Sample Dutput
1.5000,2.00:33,0.0000
3.0000<45,0.0000
Lighting
Uitz for specifying the intensity of lighting:
| Intemational M
I OF, ] ’ Cancel ] ’ Diirection... ] ’ Help

2.4) ACCESSING AUTOCAD COMMANDS

AutoCAD® allows its users to access commands in many different ways, one of
which will no doubt become your favorite. The most common ways of accessing
AutoCAD’s commands within the Drafting & Annotation workspace are through the
application button, ribbon, command window, shortcut menus, and status bar.

2.4.1) Application button

Menus are available through the Application button in the upper left corner of the
drawing window. These menus contain the commands used to create, save, print and
manage your drawing. Figure 2.4-1 shows the Application button. The Search menu
(near the top) allows you to perform a keyword command search. The search even works
for commands that are not directly accessible through the Application button. Note the
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location of the Options button at the bottom. This button will be referenced several times
in the upcoming tutorials.

@Draﬂing & Annotation

Application
button

a]

('53 Recent Documents

By Ordered List v (3] v/

e
Som

Options

‘ Options ‘ Exit AutoCAD 2013

Figure 2.4-1: Application button

2.4.2) The ribbon

The Ribbon provides, in a single location, commands that are relevant to the
current workspace. It is organized into a series of tabs. Several ribbon panels are located
in each tab area. Each panel contains related commands. Figure 2.4-2 shows the Drafting
& Annotation workspace Ribbon. Individual ribbon panels may be expanded by clicking
on the black arrow located in the bottom right corner of each panel. Once the mouse
moves off of an expanded panel, the panel will collapse unless it is pinned. The ribbon
may be docked horizontally or vertically. When it is docked vertically, the text tabs are
replaced with icons. The ribbon as a whole or individual panels may float freely anywhere
in the drawing window. Panels may also be added to or removed from a specific ribbon
tab. This requires accessing the CUI (Customize User Interface) manager.

| Ribbon tabs Ribbon panel Minimize to panel titles

/ “_D @ f Bi- §' Move ORutate +- Trim & & 2 a9 88 49 A 1 Linear - @ 3 Create

J|ag i M il 7
i Fobile Clrcle Arc QQ Copy dh Mirror Fillet =t Unsa\:'ed Layer State e fc Leader Ef)’ Edit
™ E.l Stretch E] Scale SE Array v | Q gl Ho hd T E Table | V Edit Attr

| Modify = | Layers ¥ | Black -

(il | Pl P Rl | e e Ay standard -

B 53 ﬁ é! @ Fef. Standard 8 d

E @ Standa . -
Expands the panel o s not pinned | _

Annotation

Figure 2.4-2: The Ribbon
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Floating and docking ribbon panels

orientation may be changed.

1) Floating: Click on a ribbon panel title and drag it to the drawing window.
2) Docking: Once the panel is floating, it may be moved, sent back to the ribbon, or the

Move g

Toggle orientation

Send to Ribbon

Tooltips appear when your mouse hovers over an icon. For the first few seconds
an abbreviated tooltip appears. If the mouse remains over the icon, an expanded tooltip
will appear as shown in Figure 2.4-3. The tooltips help you navigate through the command
steps if you are uncertain how to proceed. Tooltip appearance may be modified by
accessing in the Display tab of the Options window (Application button — Options -

Display tab).

E o002
/G’)'@'EI

—

Line
-

Center, Radius
Creates a circle using a specified radius

[ CIRCLE

Center, Radius

[y CIRCLE

Creates a circle using a spedified radius

To create & cirde, you can also specify the diameter, center point,
points on the circumference, and tangents,

Iz‘ Press F1 for more help ‘

[?] Press F1 for more help

Figure 2.4-3: Tooltips
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2.4.3) Tool palettes

Tool palettes are tabbed areas within the
Tool Palettes window that provide an efficient
method for organizing, sharing, and repeatedly
using blocks, hatches, and your most frequently
used commands. The Tool Palettes may be
activated within the Palettes panel in the View
tab.

The options and settings for the Tool
Palettes are accessible from shortcut menus
that are displayed when you right-click in
different areas of the Tool Palettes window. The
bottom portion of the shortcut menu, starting
with Dynamic Blocks, are subsets of all the
palettes. Other settings include:

o Allow Docking: Toggles the ability to dock
or anchor palette windows. If this option is
selected, a window can be docked when you
drag it over a docking area at the side of a
drawing. Selecting this option also makes
Anchor Right and Anchor Left available.
Press the ctrl key if you want to prevent
docking as you move the Tool Palettes
window.

o Auto-hide: Controls the display of the
palette when it is floating. When this option
is selected, only the tool palette title bar is
displayed when the cursor moves outside

=1 I Leaders ]Comm... T Tables ]Hatch... TStruct... T Civil TElectricalTMecha...]F\rchit... T.ﬂ.nnot...

/ Line
/.Construction Line
)Polyline

Q Palkvgon
E Rectangle
'{(J Arc

@ Circle

E:} Rewvision Cloud

/\/ Spline
@ Ellipse

{D Ellipse Arc
@ Insert Block,

il
Akkach xref

&
%l DWF Underlay

El = x

Mave

Size

Close

Allove Docking

Anchor Left <
anchaor Right =

Auta-hide
Transparency...

Mew Palette
Rename

Customize Palettes. ..
Customize Commands..,

Annotation and Design
Parametric Design
Architectural

Civil

Skruckural
Manufacturing
Electrical Engineeting
30 Make

Tables

Leaders

Materials

Genetic Lights
Photometric Lights
Cameras

Wisual Styles

w All Palettes

Ly

the tool palette. When this option is cleared, the palette stays open continuously.

e Transparency: Sets the transparency of the Tool Palettes window so it does not

obscure objects behind it.

The items within a tool palette are called tools. You can create your own tools by
dragging objects such as dimensions, multiline text, polylines, blocks, hatches, etc... from
your drawing area onto a tool palette. You can then use the new tool to create objects
with the same properties as the object you dragged to the tool palette. Once you add a

command to a tool palette, you can click on the tool to execute the command.

Adding a tool to a tool palette

1)
right mouse button. A shortcut menu will appear.
Shortcut menu: Select New Palette.

Name the new palette My Palette.

LS )

and drag the object to the My Palette area.

&

click on the icon in the My Palette area.

Place your cursor over the Tool Palettes window and click your

Drawing area: Select the object you wish to add to your palette.
Place your cursor over your object, right click your mouse button

To create another object like the one used to create the tool, just

Mave
Size
Close

Allove Docking

anchor Left =
anchaor Right =

Auto-hide
Transparency...

Mew Palette
Rename
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2.4.4) Command prompt / window

The Command window (Figure 2.4-4) is the place where you can type in AutoCAD
commands, enter coordinates, and select what type of information you wish to enter. This
is also the place where AutoCAD prompts you and asks you questions. It is important to
read the Command prompt when working with an unfamiliar command. The Command
window, by default, is located at the bottom of the drawing area. However, it can be moved
and resized to suit the user’s need.

To enter a command using the keyboard, type the command name on the
Command line and press Enter or the Spacebar. Commands entered at the Command
line are not case sensitive and you do not have to move the mouse over the Command
window before you type. When the Dynamic Input is switched on and is set to display
dynamic prompts, the entered commands will appear near the cursor.

Most commands may be abbreviated, for example: Line = L, Circle = C, Move = M,
and Copy = CO. Abbreviated command names are called command aliases and are
defined in the acad.pgp file.

When you type a command, you will see a set of suggestions. To select one of
these suggested commands, click on it with your mouse to activate the command. The
system variable Inputsearchdelay controls the number of milliseconds to delay before
the command line suggestion list is displayed. A finer level of control may be accessed
through the Input Search Options window. This is opened by typing the command
Inputsearchoptions.

The Command window shown in Figure 2.4-4 shows the process used to draw a
circle. First, C is entered to activate the CIRCLE command. Second, AutoCAD prompts
us to enter a center point or choose another option. A center point was chosen with the
mouse. Third, AutoCAD prompts you for a radius or the option of a diameter. D was
entered to indicate that a diameter is to be entered. Lastly, AutoCAD prompts you for the
circle’s diameter. The diameter is then entered.

(¥ C (CIRCLE)

B LN (7~ CIRCLE Specify center point for circle or [3P 2P Ttr (tan tan radius)]: -
B EN (7)- CIRCLE Specify radius of circle or [Diameter] <0.7467>: d -
'@ () - CIRCLE Specify diameter of circle <1.4814>: 2 -

Figure 2.4-4: The Command window

A command may be repeated by pressing Enter or the Spacebar. A history of
inputs may be shown by clicking on the black arrow on the right side of the command
window. To find a command, you can type a letter on the command line and a list of
commands starting with that letter will be shown (see Figure 2.4-4). To restart a recently
used command, right click on the command line to access a shortcut menu.
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2.4.5) Shortcut menus

Shortcut menus allow quick access to commands that are relevant to your current
activity. You can display different shortcut menus when you right-click different areas of
the screen and during a command. The shortcut menus shown in Figure 2.4-5 appear
when you right click in the drawing window and during the LINE command.

Repeat .ERASE
m ERASE
CIRCLE
Clipboard Y copyoLIp
LIME
solats | wscurmenT
@ Undo Erase INSERT
et Redo Chrl+y ORTIONS Enter
& Pan Cancel
Cﬂq Zoom Recent Input 2.2014,3.6032
@ Steeringwheels 5.8652,5.7300
Unda 5.2997,4,9300
Action Recorder 4 ) 4, 7834, 4.2420
Snap Overtides 4
Sullnob]ect Selection Fiker ¥ ) Pan
[ Cuick Select... Cﬂq Z00m
QuickCele @ Steeringiitheels
"¢ Find. ..
& options.,.. CoickCale
Drawing window shortcut menu LINE command shortcut menu

Figure 2.4-5: Shortcut menu examples

2.4.6) Application status bar

The Application Status bar displays the coordinate values of your cursor, drawing
tools, navigation tools, and tools for quick view and annotation scaling. It is located at the
bottom of the drawing area. Figure 2.4-6 shows the Status Bar. The buttons in the status
bar are active or on when they are highlighted or light blue (they look gray when they are
off). The status bar may contain the coordinate readout. This reads the location of your
cursor in the drawing area. Next to the coordinate reading are the drawing tools. These
commands are frequently turned on and off throughout the drawing process. The
Application Status bar options may be accessed by clicking on the Customization icon.
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Coordinate values Drawing tools
L N ~ — — —
87.6972,31.3262,0.0000 MODEL i & » +o b &~ Y~ ~ [~
LR A3 ~-+ 0 P @@=
Annotation tools IJCustomization

Figure 2.4-6: The Status Bar

2.4.7) Quick access toolbar

The Quick Access toolbar, displayed in the Drafting & Annotation workspace, is
located at the very top of the drawing window next to the Application button. The Quick
Access toolbar may be customized by adding or removing commands. This is done by
right clicking on the toolbar and selecting Customize Quick Access toolbar... or
selecting the arrow at the end of the toolbar. The Quick Access toolbar is shown in Figure
2.4-7.

|.Iiii' O H B & K -~ -|{CiDafiing & Annotation  ~ "% Customize

Figure 2.4-7: The Quick Access toolbar

The Quick Access toolbar contains the following commands (reading left to right):

QNew: Opens a new drawing.

Open...: Opens an existing drawing. (Ctrl+0O)

Save: Saves the current drawing. (Ctrl+S)

Save as: Allows you to save the current drawing under a different name. (Ctrl+Shift+S)
Plot...: Plots or prints the current drawing. (Ctrl+P)

Undo: Used to undo previous command or actions.

Redo: Used to redo commands that have been undone.

2.4.8) Touch screen

For those using a touch-enabled screen or interface, the system variable
TOUCHMODE controls the display of the Touch panel on the ribbon. If TOUCHMODE is
set to 0, then the Touch panel is not displayed on the ribbon. If it is set to 1, then the
Touch panel is displayed on the ribbon. The system variable MAXTOUCHES indicates
whether a digitizer or touch pad is in use.
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2.5) STARTING, SAVING, AND OPENING DRAWINGS

2.5.1) Starting a new drawing

(3

When starting a new drawing (QNEW ), you have a choice of either starting
from the Create New Drawing window or the Select Template window. The Create New
Drawing window allows you to set up a drawing to your preferences. You may set
parameters such as the units (Imperial or Metric), the size of the drawing, and the degree
of precision. The Select Template window allows you to choose from predefined
templates. Figure 2.5-1 shows both startup windows. The STARTUP variable is used to
choose what is displayed when the application is started, or which window will appear
when you start a new drawing. It has 4 values that may be set (i.e., 0, 1, 2, and 3).
However, for starting a new drawing, only 0 and 1 are of interest. If STARTUP = 0, then
the Select Template window will appear. If STARTUP = 1, then the Create New Drawing
window will appear.

Template drawings store all the settings for a drawing and may also include
predefined layers, dimension styles, and views. Template drawings are distinguished from
other drawing files by the .dwt file extension. Several template drawings are included in
AutoCAD®. You can make additional template drawings by changing the extensions of
drawing file names to .dwt.

o)

€« B @ X 5 Views ~ Tools

r
L3 Select template

Look in: I | , Template v

(@ Name

. PTWTemplates

| . SheetSets

(R acad -Named Plot Styles

i acad -Named Plot Styles3D
acad

acad3D

L", acadlSO -Named Plot Styles

acadISO -Named Plot Styles3D

acadiso G i ) Start from Scratch
,'- T acadiso3D D &

Tutorial-iArch Default Setlings

EO. Tutorial—iMfg (® Imperial [feet and inches)
Tutorial-mArch

Tutorial-mMfg

Preview

3l Create Mew Drawing mm‘

O Metic

(1

=

Tp
Uses the default imperial [feet and inches| settings.

L |

Files of type: ’Drawmg Template (*.dwt)

Figure 2.5-1: Startup window
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Starting a new drawing using the Create New Drawing window

1)
2)

3)

4)

5)
6)

7) The wizard will take you through a setup which will allow you to choose your drawings units,

Command: startup

Enter new value for STARTUP <0>: 1

[

Quick Access toolbar: or

The Create New Drawing window will appear.

Create New Drawing window: Activate the Start from Scratch button, activate either

Imperial or Metric toggle, and then select OK.

Application button: File — New... (Ctrl+N).

Start from Scratch

—

3 Create New D1

Bx]

w O B

Diefault Settings

O Imperial [feet and inches)

(@) Metric

& Start from Scratch

o=r

. [
Quick Access toolbar:
Create New Drawing window:

a) Activate the Use a Wizard button.

b) Select a Wizard field: Select Advanced Setup and then OK.

=1

Use a Wizard
—

3 Create New Drawing

S |

@& [ [

Select a‘Wizard:

Advanced Setup
Quick Setup

Wwizard Description

drawing. Based on the template acad. dwt.

. Use a Wizard

Sets the units, angle, angle measure, angle direction, and area for pour new

[ ok

][ Cancel ]

angle, angle measure, angle direction and drawing area.
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2.5.2) Saving and opening a drawing

When saving (or open) a drawing (Application button - Save or Saveas or Open),
you have the option of saving (or opening) the following file types.

o DWG (DraWinG) is a binary file format used for storing two and three dimensional
design data and metadata. Most of what you draw will be saved in this format.

e DWT is a template file. These files are used as a starting point when starting a
new drawing. They may contain drawing preferences, settings, and title blocks
that you do not want to create over and over again for every new drawing.

e DXF (Drawing Interchange Format, or Drawing Exchange Format) is a CAD data
file format developed by Autodesk® for enabling data interoperability between
AutoCAD® and other programs.

o DWS s a standards file. To set standards, you create a file that defines properties
for layers, dimension styles, linetypes, and text styles, and you save it as a
standards file with the .dws file name extension.

2.5.3) File tab

File tabs are displayed at the top of the drawing area as shown in Figure 2.5-2.
They help provide an easy way for you to access all the open drawings in the application.
The file tab usually displays the full name of the file. A preview of the file and all its spaces
appears when you hover your mouse over the tab. The plus button on the right end of the
file tabs displays the Select Template dialog box to create a new drawing. The following
are the system variables that relate to the file tabs.

o FILETAB opens the file tabs.
e FILETABCLOSE closes the file tabs.
FILETABPREVIEW controls the type of preview (1 = thumbnail, O = list).

File tabs

Open Select
Template
window

h File preview

Layoutl Layout2

Figure 2.5-2: File tab preview
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2.5.4) Autodesk 360

Autodesk 360® is a set of secure online servers that you can use to store, retrieve,
organize, and share drawings and other documents. After you create an Autodesk®
account, you can access the capabilities and features available through Autodesk 360°.
Saving drawings to Autodesk 360° is similar to storing your drawings on a file backup
server. When you modify drawings locally, you can choose whether you want these files
to be updated automatically in Autodesk 360®. If you work both in the office and at home
or at a remote facility, you can access your design documents without having to copy and
transport them with a laptop or USB flash drive. Your customized workspaces, tool
palettes, hatches, drawing template files, and settings are automatically used when you
open AutoCAD® drawings on a different computer. You and people that you specify can
use AutoCAD WS® to view, edit, and share the drawings using a smart phone or tablet
device. You can grant levels of access to the people that you work with, either individually
or in groups, to specified drawing files or folders. You can grant them viewing or editing
privileges, and they can use AutoCAD®, AutoCAD LT®, or AutoCAD WS® to access the
files.

Through the Design Feed palette, you and your contacts can create and reply to
posts to share comments and collaborate on design decisions. Drawings may be
accessed and managed through the A360 tab shown in Figure 2.5-3. The command
ONLINEOPENFOLDER opens your local A360 folder in Windows Explorer®.

Bl iome et Aevete Poamaic Viw Mansse O Adais 1550
< b @ 88 A

Share Share Open Local  Open Sync my Choose
Design View Document | Sync Folder A360 Drive | Settings Settings

Share | OnlincFiles | Settings Sync ~

Figure 2.5-3: A360 tab

The Design Feed palette provides a way to post and reply
to messages to interested parties through Autodesk 360®. The
messages can be linked to locations and areas within the drawing
and can be accessed online by people that you authorize. The
following is a list of commands and options located in the Design Pieseca your droing o Aok
Feed palette. Note that there are many more options available than
what are listed below. However, these are not pertinent to the
instruction put forth in this book. To access the Design Feed
palette type DESIGNFEEDOPEN in the Command window. {770 St pantor

aaaaa

BF x

king...||

m

sl
§oq

SR
Hy
¢ Design feed settings: L= Provides options for the display of B
i
i
‘o

the Design Feed palette.

o Create a new post: Submit a new post by typing your message
in this field.

e Associate this post to an area in the drawing: Click two
diagonal points to define a dashed blue rectangle along with a design feed bubble.

[f Design Feed




[ Chapter 2: Drawing in AutoCAD® ]

o Associate this post to a point in the drawing: Click a point location at which to display
a design feed bubbile.

e Tag in this post: You can specify the people you want to include in the design feed.
You can add them to the notification list and set their access level for the drawing.

2.6) CUSTOMIZE USER INTERFACE (CUI)

The CUI allows you to adjust the user interface and drawing area to match the way
you work. Many of these settings are available from shortcut menus and the Options
window. Some workspace elements, such as the presence and location of ribbon panels,
toolbars and palettes can be specified and saved using the Customize User Interface
manager. However, you should not make major changes to the CUI if you are using a
public access computer.

2.7) USER INTERFACE AND STARTUP TUTORIAL

The objective of this tutorial is to set up AutoCAD’s user interface and start a new
drawing. AutoCAD® allows you to set up an interface that suits the user. As you become
more familiar with using AutoCAD®, you will develop an interface configuration that best
suits you.

2.7.1) Setting up the user interface
1) View the User Interface video and read sections 2.1) to 2.6).
2) Start AutoCAD 2018®.

3) When you first launch AutoCAD® you may or may not enter a window that looks like
what is shown in the following illustration. This will depend on whether you are using
a personal copy or a school computer where the settings have already been adjusted.
If you don’t see this window perform the following steps.
a) Command: startup
b) Enter new value for startup <1>: 3

c) Close down AutoCAD® and restart the program.

Access online services
Signin

Send Feedback

Help us improve our products

Send Feedback

LEARN CREATE
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4)

The above window is where you can access instructional videos and Autodesk 360.
Autodesk 360 allows you to save, share and edit drawings online. Within the Autodesk
360 area, click on Sign in.... Create an account and enter the necessary information.
After your account has been created, you will be taken to your Autodesk 360 account
page. Within this page you can manage your files and watch an introductory video.
After you have finished setting up your 360 account, return to AutoCAD®.

Select Start Drawing.

Close the DESIGN FEED window, if it appears.

Activate the workspace selection menu.

a) Locate the Quick access menu up at the top left of the program window.

b) Click on the Customize arrow and select Workspace. The Workspace pulldown
menu will be added to the Quick access menu.

R = T
Home Insert Annotate Pa Customize Quick Access Toolbar itput  Add

L o Mew

i =
{ < « Open

Line Polyline Circle  Arc

[=1[Topl[2D Wireframe

i 5 : " Save

+ Save As...
+ Plot

+ Undo

Draw =

Ctart Drawing

+" Redo
Batch Plot
Layer
Match Properties
Plot Preview
Properties
Render
Sheet Set Manager

Workspace

Maore Comman Workspace

Show Menu Bar
Press F1 for more help

Show Below theShouo
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8) Select the Drafting & Annotation workspace (if not already selected).

= d <5 v 7> v |{0iDrafting & Annotation @ ¥
N
/ D—D @ f’ F - 4 3D Basics
& » 9 3D Modeling

Line Polyline Circle  Arc

Workspace
Switching

-

[ Save Current As...
Workspace Settings...

Draw «
- .
' Start Drawing1* Customize...

9) Change the color scheme of your workspace to white.

a) Application button: Select the Options icon at the bottom of the menu.
b) Options window — Display tab — Color scheme area: Select the Light option.
c) Options window — Display tab: Select the Colors... button.
d) Drawing Window Colors window:

i. Context: 2D model space

ii. Interface element: Uniform background

ii. Color: Select White.
e) Drawing Window Colors window: Select the Apply & Close button.
f) Options window: Select OK.

Drawingl.dwg |, Type a keyword or phrase

O L A r_‘1 - 5 Qw0

o3 - < = . B

Circle  Arc @ ‘dlh Q i Text  Dimension 'fo Layer B g“ % B &

N ]§£ T Bl E EE - & M E Properties gg g). % G %
Modify - Annotation « Layers

Current profile: <<Unnamed Profiles> [® Cument drawing: Irawing1.dwg

| Files | Display |Open and Save | Plot and Publish | System | User Preferences | Drafting | 3D Modeling | Selection | Profiles | Orline |

Window Elements Digplay resolution
Color scheme: | Light ] | a Arc and circle smocthness
faln Seaqments in a pohvline curve
[ 1]
=
Context: Interface element: Colar:
EDimodelspace | (Unifgrm Backgroand S A | | [ white v
Sheet [ layout Crosshairs
3D parallel projection Autotrack vector M Red
3D perspective projection Aukosnap marker O vellow
Black editar Drafting tool tip M Green
Command line Drafting tool tip background = O Cyan
Plok preview Light glyphs W
Light hotspok Elue
Light Fallaff B Magenta
Light stark linit O
! Vimbb e lieik —
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10) If you see the View Cube in the upper right of your drawing area, you
may want to hide it. The View Cube is a navigation tool that allows
you to switch between viewing directions. While this is very useful

in 3D space, it is not very useful in 2D space. i

a) Application button . Select the Options icon at the bottom

of the menu.
b) Options window — 3D Modeling tab — Display Tools in Viewport area: Deactivate

the 2D Wireframe visual style check box.
c) Options window: Select OK.

f F Options M

Current profile: <<Unnamed Profile>> f®  Current drawing: Drawing3.dwg

‘ Files | Display | Open and Save | Plot and PublishlSysleml User PIeferencesl Draiﬁng| 3D Modeling Seiectionl P!oﬁtes‘

3D Crosshairs 3D Objects
Show Z axis in crosshairs R visual Style while creating 3D objects
Ij\_abelaxes'm standard crosshairs [Byviewpon v]

[ Show abels for dynamic UCS Deletion control while creating 3D objects

Crosshair labels

- [Only delete profile and path curves for solids - ]
@ UseXY.Z
iy Isolines on surfaces
(JUseN.Ez
(©) Use custom labels § inU 6 inV
X | ‘Y | Z I Tessellation... ] I Mesh Primitives...
Display Tools in Viewport ’ Surface Analysis...

Display the ViewCube
[C]2D Wireframe visual style

3D Navigation

[[] Reverse mouse wheel zoom
[¥]All other visual styles i

WakandFly.. | | ViewCube .

Display the UCS lcon

b +
11) In the Drawing Status bar, deactivate the Grid i and Dynamic Input =1 The
Drawing Status bar is located at the bottom/right of the drawing area. The command
icons should look gray and not highlighted blue after they are deactivated. If the
Dynamic Input command is not shown, click on the Customization icon and add it to
the Status bar.

| MODEL Hf i v *a L&~~~ - B LA~ uv+'gp.|[|;5

_____ —

Customization ( v Model Space

' Grid

v Snap Mode

Infer Constraints

Dynamic Input

+ Ortho Mode
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2.7.2) Starting a new drawing

1) Enable the Create New
Drawing window.
a) Command: startup
b) Enter new value for
STARTUP <0>: 1

Start from Scratch

5

i Create New Drawing

s

7

@ [0 4

g Start from Scratch

%

Default Settings

O Imperial [feet and inches)

2) Set the units for your drawing.
a) Quick Access toolbar: New i
- A Create New 8 =01
DraWing window will |lses the default metric settings.
appear.
b) Create New Drawing
window: Activate the Start ok | [ Cancsl
from Scratch button, select
the Metric toggle and then select OK.
3) Enter the Advanced Setup "3 Create New Drawing _llee a Wizard =
wizard.
a) Quick Access toolbar: New || o258 [ {~ Usea Wizard
D Select a \Wizard:
b) Create New Drawing T R
window:
i. Activate the Use a
Wizard button.
ii. Select a Wizard field: wizard Description
Select Advanced Sets the units, angle. angle measure. angle dirsction, and area for your new
drawing. Based on the template acad. dwt.
Setup.
ii. OK.
[ k. ] ’ Cancel
4) Step through the Advanced Setup wizard and set the following parameters.
a) Set your Units to Decimal with a precision of 0.
b) Set your Angle to Decimal Degrees with a precision of 0.
c) Set your Angle Measurement to East.
d) Set your Angle Direction to Counter-Clockwise.

e) Set your Area to a width of 280 mm and a length (height) of 216 mm.
f)  When you are done setting your parameters, select Finish.

Problem? If your paper size is 12 x 9, you need to re-enter the Create New
Drawing window and select Metric units. (Repeat steps 2 & 3.)
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5) Visualize your drawing area.

a) Locate the Navigation Bar icon in the View Ribbon tab.

J

)
&

Activate and deactivate the Navigation bar. The Navigation
bar is located on the right side of the drawing area. Watch
it appear and disappear as you click on the Navigation bar
icon. End with the Navigation Bar activated or showing.

‘@

i€

Wiew

k‘ F‘g Mamed Zoom Extents

E5 loin Zoom Window
UCS | View |Mavigation Viewport Tool .
lcon | Cube Bar Configuration ™ @ Restore | Palettes Zoom Previous
Viewport Toals v | Model Viewports | Fooiiisaliine
| ZoomAl
_— = :
b) Navigation bar: Zoom All. (You may also Zoom Extents by Z°°m Eynlam'c
. . oom >Cale
double clicking your mouse wheel.)
. Zoom Center
c¢) Command: grid _
- - . Zoom Object
d) Specify grid spacing(X) or
. . Zoom In
ON/OFF/Snap/Major/aDaptive/ Zoom Out
oom Ly
Limits/Follow/Aspect] <10>: 5
e) Notice that your Grid icon L] in the Drawing Status Bar has become active.
f) Navigation bar: Zoom Realtime
i.  Move your mouse to the center of the drawing area. Click and hold your left
mouse button and move the mouse down until you can see the edges of your
grid and then release your left mouse button.
ii. Esc to exitthe command.
g) Zoom using the mouse.
i.  If your mouse has a wheel, take the cursor to the center of the drawing area
and roll the wheel to zoom in and out.
h) Navigation bar: Y Pan

6) Turn off your GRID

i.  Move your mouse to the center of the drawing area. Click and hold your left
mouse button and move the mouse around the drawing area. When you are
done, release your left mouse button.

i. Esc

Pan using the mouse.

i If your mouse has a wheel, take the cursor to the center of the drawing area,

press and hold the wheel and move your mouse around to pan.
Zoom All

fit]
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2.7.3) Saving your drawing as a template

1) Save your drawing as an AutoCAD® drawing template that you will be able to use

again.
g Save As

a) Application button: (Ctri+shift+s)

b) Save Drawing As window: Select a file type of AutoCAD Drawing Template
(*.dwt).

c) Save Drawing As window: Select Autodesk 360 located on the left side of the
window.

d) Autodesk - Sign In window: If asked, sign in to your Autodesk 360 account.

e) Default A360 Setting window: Activate the Sync my setting check box. Select
OK when done.

f) Save Drawing As window: Name your file set-mm.dwt, and select Save. A
Template Description window will appear.

g) Template Options window: Describe your template file in the Description field,
select your Measurement units and then select OK.

Note: If you select the file type after you select the file location, you may have to
re-select the file location.

A Save Drawing As X
Savein: | a¥A360 Drive {plantenk) - qi E]. ﬁa x E—_l Views « Tools -
L .
MName Type Preview
| . i Ao -
@ This folder is empty il i b m
Dezcription
Ok,
i & zetup template for millimeter drawings| _
5
Measurement
| Metric M
.-1f Mew Layer Motification
(%) Save all layers as unreconciled
() Save all layers as reconciled

Copy Design Feed from
previous version

€ >
File name: | w | Save
Fies of type: | AutoCAD Drawing Template " dwi) v||  Cancel

Note: You may also save your drawings and templates on your hard drive or a
portable memory device.
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2.7.4) Checking your drawing parameters

1) Check your drawing units. [ 88 Drawing Units [
a) Command: un or units
. . . Length Angle
b) Drawing Units window: Make sure Type: Type:
that your units and precision are [Decimal ' v]  [Decimal Degrees -]
correct and then select OK. Precision: Precision:
o = [o x)
2) Check the size of your drawing. [l Clockwise
a) Command: limits )
b) Specify lower left corner s o
i Units to scale inserted content:
or [ON/OFF] <0,0>: Enter (Milimeters =)
C) Specify upper right corner

<280,216>: Enter (If needed, you can change your drawing size by entering
larger or smaller numbers in this area.)

3) Quick Access toolbar: Save E

Exercise 2.7-1: User interface and startup

Create and save a set-inch.dwt drawing template with the following drawing
parameters.
e Start a new drawing and set your units to Inches.

Select OK in the Create New Drawing window.

[ )
e Start a new drawing. Inch units should already be selected.
e Set up your drawing parameters.
o Set your precision to 0.00.
o Set your drawing size to 11 by 8.5.
Use the command UNITS to check your settings.

2.8) COORDINATES
2.8.1) Cartesian and polar coordinates

Objects created in AutoCAD such as lines and circles are defined by coordinate
points. The user may specifically state the defining coordinate points using the Command
window or use the geometry of other objects to define the coordinate points. The two
main coordinate systems used by AutoCAD are the Cartesian coordinate system (x,y) and
the polar coordinate system (r,0). Let’s review both.

2.8.2) Cartesian coordinate system

The Cartesian coordinate system consists of three mutually perpendicular axes.
The axes are labeled the x-axis, the y-axis and the z-axis as shown in Figure 2.8-1. The
point where all the axes meet is called the origin. The origin is defined to be the zero
location (0,0,0). The location of any point in space can be identified by an x position, a y
position and a z position relative to the origin. Since this chapter only deals with

2-27
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AutoCAD’s 2-D capabilities, a point in space will be defined by an x and y value. The z
value will always remain zero.

3-D Cartesian coordinate system 2-D Cartesian coordinate system
z ¥y
X
®(xyz) [ ® (xyz=0)
| E
i :
—— ¥ X
x ¥

Figure 2.8-1: The Cartesian coordinate system

To illustrate the use of Cartesian coordinates in AutoCAD, let's look at the
sequence of commands used to draw the line shown in Figure 2.8-2. As shown, the line
lies in the x-y plane. It starts at the point x =2 and y = 1. It ends at the point x = 6 and
y = 3. This is the command sequence used to create this line in AutoCAD:

e Command: |orline
LINE Specify first point: 2,1
e Specify next point or [Undo]: 6,3
e Specify next point or [Undo]: Press Enter to end the LINE command.

y End point

Start‘point \
’ \ | 63)

00 1 2 3 4 5 6

Figure 2.8-2: A line defined by Cartesian coordinate points

2.8.3) Polar Coordinates

The 2-D polar coordinate system consists of two mutually perpendicular axes. The
axes are labeled the x-axis and the y-axis as shown in Figure 2.8-3. The point where the
axes meet is called the origin. The origin is defined to be the zero location (0,0). The
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location of any point in space can be identified by the radial coordinate r and the angular
coordinate 0. The radial coordinate is the shortest measured distance between the origin
and the point under consideration, and the angular coordinate 6 is the angle between the
radial coordinate line and the x-axis.

The angular coordinate 6 is measured positive counterclockwise starting at the
positive x-axis. Therefore, if a point lies on the positive x-axis, its angular coordinate is
zero. If a point lies on the y-axis, its angular coordinate is 90 degrees. The angular
coordinate directions are illustrated in Figure 2.8-3.

2-D Polar Coordinate System Polar Coordinate Directions
y
y 90°
8 (19) 135° 45°
P
‘\9 -x 180° 0° x
e X
225° 3150 or -450

270° or -90°
g.d

Figure 2.8-3: The polar coordinate system

To illustrate the use of polar coordinates in AutoCAD®, let’s look at the sequence of
commands used to draw the line shown in Figure 2.8-4. As shown, the line lies in the x-y
plane. It starts at the point r = 2.5 and 6 = 60 degrees. It ends at the point r = 7 and
6 = 10 degrees. This is the command sequence used to create this line in AutoCAD®:

e Command: |orline
LINE Specify first point: 2.5<60
e Specify next point or [Undo]: 7<10
e Specify next point or [Undo]: Press Enter toendthe LINE command.
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y
Start point
r=2.54 !
Origin\\?"\ - -
Yo Yo )
(0,0)

Figure 2.8-4: A line defined by polar coordinate points

2.8.4) Relative coordinates

Many times the start point of a line is unknown or the length and angle of the line
is known but not the coordinate for the end point. Therefore, AutoCAD® allows you to
enter coordinate points that are relative to the last point entered and not relative to the
origin. Itis like making the last point entered a temporary origin. The symbol @ is placed
before the coordinate point if it is to be relative to the last point entered.

To illustrate the use of relative coordinates, let's look at the sequence of
commands used to draw the two lines shown in Figure 2.8-5. This is the command
sequence used to create these lines in AutoCAD®:

Line 1

Command: |orline

e LINE Specify first point: Using the mouse, select a point anywhere in
the drawing area.

e Specify next point or [Undo]: @4,2

e Specify next point or [Undo]: Press Enter to end the LINE command.

Line 2

Command: | orline

e LINE Specify first point: 2,1

e Specify next point or [Undo]: @5<25

e Specify next point or [Undo]: Press Enter to endthe LINE command.
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Line 1 Line 2
y End point y End point
Start point \ Start point \
2 i z i s ?(@42)
1
Origin \ (unknoﬁh)ﬂw .
(0.0) 1T 2 3 4

Figure 2.8-5: Lines defined by relative coordinates

2.8.5) World coordinate system (WCS) and user coordinate system (UCS)

AutoCAD® has two different coordinate systems: the world coordinate system
(WCS), which is fixed and cannot be moved, and the user coordinate system (UCS), which
is movable. The WCS origin is always located in the same place. When opening a new
drawing, itis located in the bottom left corner of the drawing window. The UCS origin may
be translated and its axes rotated using the commands found in the UCS panel. The UCS
is very useful when drawing objects that are relative to a point on an existing object.
Figure 2.8-6 shows the coordinate axes for the WCS and a translated and rotated UCS.
Notice that the WCS coordinate axes have a box at the origin and the UCS does not.
Visually this is how you can tell them apart. The properties of the coordinate axes may be
changed to suit the user’s preferences.
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N T Y T YNNG
L~
)
i+
Palettes | Interface | Select
Mode
Tauchl

e = @ =

g @ 9' L. IL. IE IQ .ZDWneframe -
% ' Back Forward "ﬁ" g; @ L L L.ZL. D - @ ' " D
oY

View Viewport
-7 Manager| [T~ [@World 0| Configuration
Visual Styles = §

Coordinates Fl

Ml

gal
lcon | Cube Bar

Model Viewports - -

Mavigate Views

Viewport Tools +

Drawing1*

[-1[Tepl[2D Wireframe]

Right click to UCS: Can translate
ad% the L; - IA. ]E ]Q /—— and rotate.
Coordinates ]i - ]2 14. E ]i y

panel to the
View tab if 12 |[Bwold  ~
not shown by Coordinates ¥
default.

v WCS: The origin is always in the

bottom left corner of the drawing area.
X )( BN 52|~ Type o command A|
Model | Layoutl [+ ] 3013876,1201362,00000 MODEL ff 58 v L @ -\~ A - L kLA -0~ + @ @ =

Figure 2.8-6: AutoCAD’s coordinate axes

Changing properties of the UCS icon

1) View tab - Coordinates panel: E (UCS icon, Properties...)
2) Within the UCS Icon window, you can change the UCS icon style, its size and its color.

= iy

LICS icon style Preview
® 2
(@] Line width: 1 A

UCS icon size
] +

UCS icon color

Model space icon calor: Layaut tab icon colar:
| M Black | Blue

&pply single color

| k. | [ Cancel J [ Help J
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2.8.6) The coordinates panel

The Coordinates panel, shown in Figure 2.8-7, is located in the View tab and
contains commands that allow you to switch back and forth between the WCS and the
UCS. There are also several commands that manipulate the UCS.

1A~ L Ee
% | |2 |l 1A A
]E* @w-::rld -

Coordinates u

Figure 2.8-7: The Coordinates panel

The Coordinates panel contains the following commands:

e UCS: Manages the user coordinate system.

e Named: Manages the defined user coordinate systems.
e World: Activates the WCS.

e Origin: AIIows you to change the origin of your UCS.

[
« X This command rotates the UCS coordinate system a specified nhumber of degrees
about the x axis.

r*
o Y: This command rotates the UCS coordinate system a specified number of degrees
about the y axis.

*
o Z: This command rotates the UCS coordinate system a specified number of degrees
about the z axis.

e Z Axis Vector: Defines a UCS with a specified positive z-axis.

o View: E Establishes a new coordinate system with the xy plane perpendicular to your
viewing direction.

[
L2

3
e 3 Point: IZ Defines a UCS using 3 points: an origin, a point on the x-axis and a point on the
y-axis.

Eﬂ? Show UCS Icon
e Show UCSicon:

4_’@ Hide UICS Icon

e Hide UCS icon: Allows you to hide the coordinate axis.

e Object: Defines a new UCS based on a 3D object.

e Face: Aligns the xy plane of the UCS with the face of a solid model.

Allows you to show the coordinate axis.

e UCS Icon Properties: Allows you to change the look of the coordinate axis.
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2.8.7) Coordinate position

The coordinate position of your cursor is displayed at the bottom left of the drawing
area. It dynamically states the x, y and z position of your cursor. To turn the coordinate
display on and off, just click on the area where the coordinate numbers are displayed. The
command COORDS controls whether the coordinate display is on or off and whether it
displays absolute x,y,z coordinates or relative r,0,z coordinates during a command. Figure
2.8-8 shows the coordinate display for the cursor position in both the x,y,z coordinates
and the r,0,z coordinates.

e Coords = 0: The coordinate display is off.

e Coords = 1: The coordinate display is on and reads absolute x,y,z coordinates at all times.

e Coords = 2: The coordinate display is on and reads absolute x,y,z coordinates before a
command and relative r,0,z coordinates during the command.

X,y,Z coordinate display

170.3755,130.8457,0.0000 MODEL #if i v L & v v » T~

r,0,z coordinate display

117.8549<347, 0.0000 MODEL #{ i ~ L & = \{\ >+ < T~

Figure: 2.8-8: Coordinate display

2.9) WCS/UCS COORDINATE SYSTEMS TUTORIAL

The objective of this tutorial is to familiarize the user with AutoCAD’s coordinate
systems. AutoCAD® has two different coordinate systems: the world coordinate system
(WCS), which is fixed and cannot be moved, and the user coordinate system (UCS), which
may be translated and rotated.

2.9.1) Coordinates
1) View the UCS video and read section 2.8).

2) Open your set-inch.dwt drawing template (created in Exercise 2.7-1).

E Open

a) Application button: (ctri+o)

b) Select File window: Select the file type of AutoCAD Drawing Template (*.dwt)
and then the location of the file (e.g. Autodesk 360 or a location on your hard drive)
and select the file set-inch.dwt. Select Open after you have selected the file.
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[ select File -
Look in: K&Autodesk%{}: plantenk - & B @ X 5 Views ¥ Tools ~
@ Name Date modif.. Size Preview
[ set-inch.dwt | 5/4/2012 3:.. 18KB
» E set-mm.dwt 5/1/2013 1.. 14KB
File name setinch.dwt - B
Files oftype: [Drawing Template (*.dwt) v] Cancel
3) Save your template file as a drawing file named WCS-UCS Coord Tut.dwg.

a) Application button: Save As...
b) Save Drawing As window:
i. Select a file type of AutoCAD 2018 Drawing (*.dwg).
ii. Name your file WCS-UCS Coord Tut.dwg.
iii. Select a location for your file.
iv. Select Save.

DQ Al

4) (Zoom All) - (z Enter a Enter)
5) Show your coordinate axis at the origin.
a) View ribbon tab — Coordinate panel: | L% Show UCS Tcon at Origin
Problem? If your Coordinate panel is not shown, right click on one of the panel names,
select Show panel and then select Coordinate.
@ Fan . . . . .
6) Pan your drawing a little to the right and a little up and Esc to exit the
command.
Coordinates
7) Activate your coordinate readout. Select Customize @ in | = |
the Status Bar and then Coordinates. A coordinate readout ¥ MedelSpace
will appear next to the Status Bar. + Grid
+ Graphics Performance L
8) Move your cursor around the graphics screen and watch the ¥ 93"
coordinate display change as your cursor changes locations. 8-+ P @3=
170.3755, 130.8457, 0.0000 MODEL i} i » L & \{\ < O~
9) Find the origin. It should be located at the intersection of the coordinate axes.

10) Turn your coordinate readings off by clicking on the coordinate display reading.

11) Turn your coordinate display back on.
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2.9.2) Change to the user coordinate system (UCS)

12) Change the location of your UCS (User Coordinate System) origin to the middle of
your drawing area.

a)
b)

View ribbon tab - Coordinate panel: (UCS - ORIGIN)

UCS Specify new origin point <0, 0, 0>: Click the left mouse button
somewhere in the middle of the drawing window. (Notice that the coordinate axis
moves to the new origin point and the w or box at the origin disappears.)

13) Find the origin.

14) Change back to the WCS (World Coordinate System).

a)

View ribbon tab - Coordinate panel:

15) Change the appearance of the UCS.

View ribbon tab - Coordinate panel: (UCS icon, Properties...)

a)
b) UCS Icon window: Select the UCS icon style to be 3D and change the coordinate
axis line width to 3.
c) UCS Icon window: OK
1=l

d) View ribbon tab - Coordinate panel: (UCS icon, Properties...)
e) UCS Icon window: Select the UCS icon style to be 2D.

f) UCS Icon window: OK

Lﬁﬂ S Eor i

LICS icon style Freview

(@] z

@3 Line width: : g N
UCS icon size

50 J 3
UCS icon colar

Model space icon color: Layout tab icon color:

M Black [~ M Blue [

Apply single color

[ OF. ] [ Cancel ] [ Help ]
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2.9.3) Coordinate display and drawing

1) Change the value or your COORDS system variable so that the coordinate display will
read absolute x, y, z coordinates.

a)
b)

Command: coords
Enter new value for COORDS <2>: 1

Draw a Line, but only enter the first point.

a)
b)

c)

Command: |orline

Specify first point: Move your cursor to the center of your drawing area
and click your left mouse button.

Specify next point or [Undo]: Move your cursor around the drawing area
and watch the coordinate display change. Notice that the coordinate position of
your cursor is relative to the origin of the WCS. Press Esc when done.

Change the value of your COORDS system variable to 2 so that the coordinate display
will read relative polar coordinates (r, 0).

Draw a Line, but only enter the first point.

a)
b)

c)

Command: |orline

Specify first point: Move your cursor to the center of your drawing area and
click your left mouse button.

Specify next point or [Undo]: Move your cursor around the drawing area
and watch the coordinate display change. Notice that the coordinate position of
your cursor is relative to the first point of the line. Press Esc when done.

2.9.4) Drawing using the UCS coordinate system

1) Draw a RECtangle, near the center of the graphics screen, which is 4 inches long and

3 inches high.

a) Command: rec or rectangle

b) Specify first corner point or [Chamfer/Elevation/Fillet/
Thickness/Width]: Select a point near the center of your drawing area.

C) Specify other corner point or [Area/Dimensions/Rotation]: d

d) Specify length for rectangles <10.00>: 4

€) Specify width for rectangles <10.00>: 3

ﬂ Specify other corner point or [Area/Dimensions/Rotation]: Move

your mouse around the drawing screen. Notice that the rectangle flips from one
position to the next. Click your left mouse button to select a position.

Problem?
e If your rectangle is too small, you are probably in a metric drawing.
e |f your rectangle is off the screen, use Pan to bring it into view.

Turn your Object Snap on.

a)

o
Activate the OBJECT SNAP icon = in the Drawing Status bar. It should look
highlighted.
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3) Draw a Circle of radius 1 whose center is located at the geometric center of the
rectangle.
a) Change the origin of your UCS to the bottom left corner of the rectangle.

b) View ribbon tab - Coordinate panel: (UCS — ORIGIN)

C) UCS Specify new origin point <0, 0, 0>: Move your cursor near the
bottom left corner of the rectangle. As soon as a box appears locating the
corner, click your left mouse button.

d) Command: c or circle

€) CIRCLE Specify center point for circle or [3P/2P/Ttr (tan tan
radius)]: 2,1.5

f) Specify radius of circle or [Diameter]: 1

B

IMPORTANT! The UCS is used to reference existing geometry. The UCS allows
us to position an object relative to a particular feature on an existing object.

4) Save your drawing.
2.10) DRAWING USING COORDINATES TUTORIAL

The objective of this tutorial is to familiarize the user with using both absolute and
relative coordinates. You can enter the location and/or size of an object in AutoCAD by
using either Cartesian (x,y) or polar coordinates (r < 6). Both coordinate systems can be
entered on an absolute basis (relative to the UCS or WCS origin) or a relative basis
(relative to the last point entered). Relative coordinates are preceded by the symbol @.

IMPORTANT!: If you make a mistake when drawing, type u or undo. This will
undo the last point or command that you entered. The UNDO command may be
used repeatedly to undo several mistakes.
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2.10.1) Drawing a rectangle using Cartesian coordinates

We will be drawing the rectangle
shown using lines defined by absolute and
relative Cartesian coordinates.

1) View the Coordinates video. 2.00

2) Open your set-inch.dwt drawing
template.

ft—————————— 3 00 ————————— =

gSaueAs

4) Turn everything off in your Drawing Status Bar at the bottom of the drawing area. They
should look gray.

3) Application button: Coordinate Tut — a.dwg

9.08,1.87,0.00 MODEL #{ i ~ L & ~ \{\ -« -

5) Turn your GRID on and set the grid spacing to be 1 inch by 1 inch.

How?
a) Command: grid
b) Specify grid spacing(X) or [ON/OFF/Snap/Major/aDaptive/
Limits/Follow/ Aspect] <0.25>: 1

Problem?
e If your grid is too dense, you are probably in a metric drawing.

6) Zoom All.
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7) Draw a 3x2 rectangle using Absolute —
absolute coordinates. / coordinate points S
a) Command: |or line
b) LINE Specify first 24 5,4
point: 2,2 l
C) Specify next point or
[Undo]: 5,2
d) Follow the figure and enter
the remaining points. Enter
when done.

Note: An absolute
coordinate is measured
from the WCS origin. The
figure shows the actual
coordinate points used to 272 52
create the rectangle.

Problem?
e If your rectangle is too small, you are probably in a metric drawing.

8) Use the grid to confirm that the rectangle is 3 inches wide and 2 inches high.

9) Draw the same rectangle using relative coordinates.

Note: A relative coordinate is measured from the last point drawn. The
advantage of using relative coordinates is that you do not have to know where the
original coordinate point is. We use the symbol @ to tell AutoCAD that we are
entering a relative coordinate.

@-3,0

@0,-2 ®0,2

Click mouse @3,0

a) Command: |or line

b) LINE specify first point: Select a point to the right of the first rectangle.
C) Specify next point or [Undo]: @3,0

d) Follow the figure and enter the remaining points. Enter when done.
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10)

H =

2.10.2) Drawing using relative polar coordinates

1) Review section 2.8.3).

2) Erase all the previously drawn objects.

d)
e)

f)

Application button:

Command: e or erase

Select object: all
Select object: Enter

g‘jauem

Coordinate Tut — b.dwg

Draw the object shown below using relative polar coordinates.

a)
b)

c)
d)
e)
f)
9)

Command: | or line

Specify first point: 3,2 (at"A") or choose any point near the bottom left
corner of your drawing area.

Specify next point or [Undo]: @6<0 (to"B")

Specify next point or [Undo]l: @5<90 (o "C”)

Specify next point or [Close/Undo]: @3<180 (to"D")

Specify next point or [Close/Undo]: @4<270 (to"E")

Follow the figure and enter the remaining points. Enter when done.

D 3 C
H 1 G 4
5
2
3 2
F E
A 5 B
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2.10.3) Drawing using both Cartesian and polar coordinates

1) Erase all previously drawn objects.

g‘jauem

3) Draw the object shown below using a combination of polar and Cartesian coordinates.
a) Command: |or line
b) specify first point: 2,2 (at “A") or choose any point near the bottom left
corner of your drawing area.
C) Specify next point or [Undo]l: @3<90 (to "B")
d) Specify next point or [Undo]l: @2,2 (to"C”)
e) Follow the figure and enter the remaining points. Enter when done.

2) Application button: Coordinate Tut — c.dwg

5 D
G
2
5
3 3
A F ) E
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2.11) PRINTING

When you print or plot a drawing, you need to specify what region you would like
to print. From within Paper space you usually print the Layout. However, in Model space,
there are four different ways of selecting a region to print. The Model and Paper space
will be discussed in “Drawing Orthographic Projections in AutoCAD®’.

Display: Prints everything that you can see, at the moment, in the drawing area.
Extents: Prints the minimum area which will include everything that is drawn.
Limits: Prints the area that you have defined as your drawing size.

Window: Prints the area that you select using a window.

PN =

Figure 2.11-1 and 2.11-2 show a drawing and the printing results using the first
three region selection methods. The line around the drawing'’s title block indicates the
limits/drawing size.

'8 File Edit View Insert Format Tools Draw Dimension Modfy Express Window Help

JDG’? ARG wDd s F - gexe® BER=D A HJ.MSTANDAHD [v] [ stonderd [ ] A | Stancmna M|

AutoCAD Clssic B H] %[V O0® mom BEX] ‘ ||| BpLayer Tl Bolaer ]| Bylayer [ | Bl
—| &| /]
%S
Y Ne
Z &0
3¢ 8=
ahdll
-.|0|®
~|E|8
Oln |
8o
ol P
. ] P!
PAIEINY
Bl . . . .
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AT B i
al @ the limits.
nl @
ry
e =
2
|
|74
=
L]
L.
tel
15 v
@ T
jicd
it
-]
X
W4 [ v [ o] Model {Cayoutt 7
Hlnaccmg viewport Z. {ﬂ
Jcommand: [$Jm] [2]
1013,185,0 | saP| GRID| DRTHO| POLAR| [05HaP OTRACK| DUCS| DYN| LwT|[MODEL Sdw .0

Figure 2.11-1: Drawing as displayed in AutoCAD®
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uar
3003 ALUWHIN

OF SHECTE: 11
(0 T}

Printing the Display Printing the Extent Printing the Limits

Figure 2.11-2: Printing regions

2.11.1) Page setup

Printing preferences for a particular drawing may be set in the Page Setup - Model
window. These settings are drawing specific which means that they are stored in the
drawing or template file and not in the program. To access the Page Setup - Model
window select Application button — Print— Page Setup... and then click on the Modify...
button. Figure 2.11-3 shows the Page Setup - Model window with the important features
identified.
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Lll Page Setup - Model M
Page setup Plot style table (pen assignments)
Mame: <None> ] na l;monochrome.ctb v] =
Select your printer. 4
Display plot styles
play plot sty
Printer/plotter
Name: [@ HP Photosmart Prem €310 series '] Properties
Shaded viewport options
Plotter: HP Photosmart Prem C310 series - Windows Syste... b gs— Shade plot As displayed =
Where: IFP=192.168.0.100,Host=HPF88CBD T
Description: =
l DPI 300
Paper size Plot options
Choose a -
Letter 8.5x11in. - p|0t scale. Plot object lineweights
Plot transparen
(o parency
Plot area . Plot scale i
Select the region l’ [1Ptot with plot styles
R you want to print. Fit to paper Plot ' )
vige | Choose a drawing
S Custom v orientation.
Plot offset (origin set to printable area) 1 = Drawing orient
. | 0.045856 | ik (©) Portrait .
rE Center the plot 038 e -
0.000000 | - (@) Landscape
Y: ’ inch Scale lineweights [T Plot upside-down
Center the plot .
_ or specify a
plot offset. ok | [ concel | [ hep |

Figure 2.11-3: Page Setup - Model window

2.11.2) Plot

The Plot — Model window allows you to send your drawing to a printer or plotter. The
default settings used to print your drawing are specified in the Page Setup — Model
window. The Plot — Model window allows you to change some of these default settings
without having to access the Page Setup — Model window again. To access the Plot -
Model window select Application button - Print - Plot....

2.11.3) Printing to scale

Print scale expresses the ratio between the printed size of an object to its actual
size. If a drawing is printed full-scale, it implies that a feature dimensioned as 1 inch
measures 1 inch with a ruler on the printed drawing. This is referred to as a 1 to 1 scale.
Printing full scale, in most cases, is difficult to achieve unless you have access to a large
plotter. In a classroom setting, most engineering drawings are printed on a standard 8.5”
x 11” sheet of paper regardless of the object’s size. The scale at which the part is printed
should allow all details of the part to be seen clearly and accurately. Even though a
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drawing may not be able to be printed full scale, they should always be drawn full
scale in the CAD environment.

Since it is impractical to print all drawings full scale, we employ printing to half
scale, quarter-scale and so on. For example, if a drawing is printed half-scale, a feature
that is dimensioned 1 inch will measure 0.5 inch on the printed drawing. The scale at
which the drawing is printed should be indicated on the drawing next to the text “SCALE”
in the title block. On a drawing, half-scale may be denoted in the following ways.

1/2 or 1:2 or 0.5
Although it is nice to print to scale, the ASME standard states that no dimension

should be measured directly from the printed drawing. For drawings that are not prepared
to any scale, the word “NONE” should be entered after “SCALE” in the title block.

2.12) PRINTING TUTORIAL

The objective of this tutorial is to familiarize the user with different printing methods.
We will set up a drawing that will be printed in three different ways: limits, extents, and
display. These three methods may all give similar results or vastly different results
depending on the drawing. We will also go through the steps used to print an object to
scale.

2.12.1) Creating the drawing
1) Read section 2.11).
2) Open up your set-mm.dwt drawing template.

3) Check your paper size.

How?
a) Command: limits
b) Specify lower left corner or [ON/OFF] <0,0>: Enter
C) Specify upper right corner <280,216>: Enter (Your paper size
should be 280 by 216. If it is not, set it to this size now. Ifitis 12 x 9 or
11 x 8.5, you are in an inch drawing.)

gSave.ﬁs

4) Printing Tut.dwg

+
5) Turn your OBJECT SNAP O and your DYNAMIC INPUT ____loff (Drawing Status

bar).

6) Enter your World coordinate system .

Where? View ribbon tab — Coordinate panel
o If the Coordinate panel is not shown, right click on one of the panel
names and activate it.
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7) Draw a RECtangle whose lower left corner is located at (0, 0) and is 280 mm long by
216 mm high (width). (This rectangle indicates the edge of the paper or limits.)

How?

a) Command: rec or rectangle

b) Specify first corner point or [Chamfer/Elevation/Fillet/
Thickness/Width]: 0,0

C) Specify other corner point or [Area/Dimensions/Rotation]: d

d) Specify length for rectangles <10>: 280

€) Specify width for rectangles <10>: 216

ﬂ Specify other corner point or [Area/Dimensions/Rotation]:
Select a point in the middle of your drawing area.

DQ Al

8) . (Zoom All)

9) Draw a Circle of radius 50, and center located at 350,100. (Don’t worry, this circle will
be off of your paper.)

How?
a) Command: c or circle
b) Specify center point for circle or [3P/2P/Ttr (tan tan
radius)]1: 350,100

C) Specify radius of circle or [Diameter]: 50

DQ Al

10) . (Zoom All) and E =

2.12.2) Printing

1) Application button: Print— Plot...

2) Plot — Model window:

a) Choose a printer.

b) Activate the Fit to Paper toggle.

c) Select Extents as your plot area.

d) Activate the Center the plot toggle.

e) Select the Preview... button. Take note of what is being printed and then hit Esc
to exit the plot preview.

f) Select Display as your plot area.

g) Select the Preview... button. Take note of what is being printed and then hit Esc
to exit the plot preview.

h) Select Limits as your plot area.

i) Select the Preview... button. Take note of what is being printed and then hit Esc
to exit the plot preview.

j) Select the Cancel button.
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Plot style table {pen assignments)

Mame: |<Nn|1e>

[None Ve

Printer jplotter

Shaded viewport options

Name: |®HFD&dﬁd3&2ﬂm

Plotter: HP Deskjet 3520 series - Windows System Driver - by A...

Where: UsBO01
Description:

[IPlot to file

Paper size

shade plot | As displayed v

by hema v

DPI 300

—

Plot options
[IPiotin background
Flot object ineweights
[Plot transparency

—wH ce2—T

A4

v]

Plot area
What to plot:
Extents

Flot offset (origin set to printable area)
¥: | 0.00 i [#] Center the plot

y: 2312

[#] Plot with plot styles

Plat scale Plot paperspace last

Ait to [ Hide paperspace objects
[IPlot stamp on

[]save changes to layout

Scale: Custom W

1.384 uriits

Drawing orientation
() Portrait
(®) Landscape

[ 5cale lineweights []Piot upside-down

[romymimon |[oc ][ o ||
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3) Pan

%?I%n

the drawing so that the rectangle is in the center of the drawing area

and the circle is slightly off the screen.

| Where? View ribbon tab — Navigate panel or use your mouse wheel. |

Bl Gms AutoCAD 2009 - NOT FOR'RESALE Printing Tut. dwg Ll 702 a keyword or phrase

| [ Home | Blocks & References  Annotate  Tosls  View  Output ® H]
- 20E| s, BOL Bk B- & (it oo s £ %) A ALIFI- ) (B Oloue yMS—omae @ D-F&
e (@ [@-|1F| b (€771 | e S[COTDME[v] G35 matine [ [,° - |8 =| v 2 | . B-®s

Properties Text
Draw 4 Madify 4 Layers a Annotation 4 Block 4 Properties Utilities
S S S L =
@8
E]

v

'_pan

Conand:

LA
Comuand: ' _ (]
Press ESC or ENTER te exit, or right-elick to display shortcut menu. i

86 77.0

4) Repeat step 2). and notice that this time the display printing method gives a different
result.

2.12.3) Printing to scale

You may find a situation where you need to print your drawings to scale. This means
that the drawing must be printed at exactly the size that it was drawn, or at a specific ratio
or scale to the exact size.

1) Move the circle anywhere inside the rectangle.

a)
b)

c)
d)

e)

Command: m or move

Select objects: Place your cursor over the circumference of the circle and click
your left mouse button.

Select objects: Enter

Specify base point or [Displacement] <Displacement>: Select a point
inside the circle.

Specify second point or <use first point as displacement>: Move the
circle inside the rectangle and click your left mouse button.
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2) Type your name inside the circle.
a) Command: text
b) sSpecify start point of text or [Justify/Style]: Select a point inside
the circle.
C) Specify height <3>: 3
d) Specify rotation angle of text <0>: Enter
e) Type your name and hit Enter twice when you are done.

3) Print your drawing using Limits as your region, select a paper size of Letter 8.5x11in,
Center the plot and the Fit to paper option.

|| Plot object lineweights
Paper size Mumber of copies

[Plot transparency
| etter v/ 1 B
Plot with plot styles
Plot area Plot scale Plot paperspace last
What to plot: Fit to paper [ |Hide paperspace objects
Scale: Custom W
[]save changes to layout
Plot offset (origin set to printable area) 1 = Drawing orientation
x: | 0.024568 | inch Center the plot 2633 units (O Portrait
(®) Landscape
y. | 0.000000 inch i i
[ scale lineweights [ Plot upside-down

oy izt |[oc [ cnal ][ |©

4) Print your drawing using Limits as your region, select a paper size of Letter 8.5x11in,
Center the plot and a 1:1 scale. Note that not all of the rectangle will be printed.

A Plot - Model *
Plot area Plot scale | Plot paperspace last
What to plot: [Fit to paper Hide paperspace objects
. - [ rlot stamp on
Scale: | 1:1 v |

[[] save changes to layout

Plot offset (origin set to printable area) 1 mm el = Drawing orientation
¥ | 431 i [] center the plot . () Portrait
unit @

(®) Landscape
[]Plot upside-down

[ eptyotayout |[o ][ conel || nep |

y. | -3.81 mm Scale lineweights

5) Measure both printed circles and indicate their measured diameters.

6) = I
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2.12.4) Printing to PDF

You may find a situation where you need to print your drawings to PDF or another
format. AutoCAD allows you to do this using its export feature.

1) Application button: Export— PDF...
a) Select the file location.
b) File name: Name the file.
c) Export: Window (Select what you want to print).
d) Page Setup: If you have already set up your page you can select Current. If you
have not set up your page use Override to set up your page.
e) If you want to view your print, select the Open in viewer when done toggle.

i Save As PDF H
Savein: | ax A360 Drive (plantenk) v| & E]. ca b 4 EI“ Views Tools
MNarme - Last Modified Type PDF Preset:
@ & Automatic Copy 9/7/2014 10:23 PM File fold |A.|.rtoCAD PDF (General Documentation) vl
@ fonts 9/7/2014 10:24 PM  File fold
FI= X Printing Tut.pdf 9/7/201410:23PM  Adobe £  Curent Settings
= Layer Information: Include
Merge Control: Lines ovenwrte
[J Hyperink: Include
QOutput Cortrols
3

K []Open in viewer when done
[ include plot stamp

ﬁ Precision: | Mane Vl

erot
- Page Setup: |Currer|t W |
Page Setup Ovemde...
< >
File name: |F"'i'"’t Tut v | | Save |
Fies oftype: | PDF Fies ("pdf) v[|  cance |

2.13) DRAW COMMANDS

The Draw panel (Figure 2.13-1) contains commands that allow you to draw
standard geometries. The Draw commands can be used to create new objects such as
lines and circles. Most AutoCAD® drawings are composed purely and simply from these
basic components. A good understanding of the Draw commands is fundamental to the
efficient use of AutoCAD®. To determine the name of the command associated with each
icon in the Draw panel, place the cursor over each icon in turn and the associated
command name will pop up and then in a few seconds an extended tooltip will appear.
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NS G
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Line Polyline Cirvcle Arc -

-

Drraw

Figure 2.13-1: Draw panel

As is usual with AutoCAD®, the Draw commands can be accessed in one of
several ways: typing the command in the Command window, from the Draw panel, and
from the Draw tool palette.

2.13.1) Line

Lines are probably the most simple of AutoCAD’s objects. Using the LINE
command, a line can be drawn between any two points picked within the drawing area. A
line drawn between two points is often called a vector. This terminology is used to
describe the type of drawings that AutoCAD® creates. AutoCAD® drawings are
generically referred to as "vector drawings." Vector drawings are extremely useful where
precision is the most important criterion because they retain their accuracy irrespective of
scale.

With the LINE command you can draw a simple line from one point to another or
you can continue picking points and AutoCAD® will draw a straight line between each
picked point and the previous point. Each line segment drawn is a separate object and
can be moved or erased as required. While the LINE command is active, you can un-
enter the last point by using the UNDO option available in the Command window. You
can also close a sequence of lines (connect the start and end point) using the CLOSE
option.

The LINE command may be accessed in the following way.

/

Line

e Draw panel:
e Command window: | or line

2.13.2) Construction line

The construction line (XLINE) command creates a line of infinite length which passes
through two picked points. Construction lines are very useful for creating construction
frameworks or grids. Construction lines are not normally used as objects in finished
drawings. Therefore, it is usual to draw all your construction lines on a separate layer
which will be turned off or frozen prior to printing. Because of their nature, the ZOOM
EXTENTS command ignores construction lines.

The construction line command may be accessed in the following way.

e Draw panel:
e Command window: xI or xline
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Construction line options (specify a point or [Hor/Ver/Ang/Bisect/Offset]:).
e Hor: Creates a horizontal construction line.

o Ver: Creates a vertical construction line.
e Ang: Creates a construction line at a specified angle.
e Bisect: Create a construction line that bisects an angle defined by 3 points.
o Offset: Creates a construction line that is offset from an existing line by a specified
distance.
2.13.3) Ray

The RAY command creates a line starting at a point and going off to infinity through
another specified point. The through point: prompt is repeated allowing you to create
multiple rays. Because of their nature, the ZOOM EXTENTS command ignores rays.

The RAY command may be accessed in the following way.

e Draw panel:

e Command window: ray

2.13.4) Polyline

Polylines (PLINES) differ from lines in that they are more complex objects. A single
polyline can be composed of a number of straight-line or arc segments. Polylines can
also be assigned line widths to make them appear solid. Figure 2.13-2 shows a number
of polylines to give you an idea of the flexibility of this type of line. Because of their
complexity, polylines use up more memory than the equivalent line. As it is desirable to
keep file sizes as small as possible, it is a good idea to use LINEs rather than polylines
unless you have a particular requirement.

N

Figure 2.13-2: Polylines

The PLINE (polyline) command may be accessed in the following way.

e Draw panel:
e Command window: pl or pline




[ Chapter 2: Drawing in AutoCAD® ]

Polyline LINE options (Specify next point or [Arc/Halfwidth/Length/
Undo/Width] :).

o Halfwidth: Enables you to set the halfwidth of the start and end of the line.

e Length: Enables you to specify the length of the line.

e Undo: Removes the most recent segment added to the polyline.

o Width: Enables you to set the start and end widths of the line.

Polyline ARC options (Specify endpoint of arc or [Angle/CEnter/CLose/
Direction/Halfwidth/Line/Radius/Second pt/Undo/Width]:).
e Angle: Enables you to specify the included angle of the arc segment.
CEnter: Enables you to specify the center point of the arc.
Direction: Enables you to specify the starting direction of the arc.
Halfwidth: Enables you to set the halfwidth of the start and end of the arc.
Radius: Enables you to specify the radius of the arc.
Second pt: Enables you to specify the second point of a three point arc.
Undo: Removes the most recent segment added to the polyline.
Width: Enables you to set the start and end widths of the arc.

The Undo option is particularly useful. This allows you to unpick polyline vertices
one at a time so that you can easily correct mistakes. Also, polylines may be edited after
they are created using the command PEDIT.

2.13.5) Polygon

The POLygon command can be used to draw any regular polygon from 3 sides
up to 1024 sides. This command requires four inputs from the user, the number of sides,
a pick point for the center of the polygon, whether you want the polygon inscribed or
circumscribed and then a pick point which determines both the radius of this imaginary
circle and the orientation of the polygon. This command also allows you to define the
polygon by entering the length of a side using the EDGE option.

The POLYGON command may be accessed in the following way.

e Draw panel:
e Command window: pol or polygon

2.13.6) Rectangle

The RECtangle command is used to draw a rectangle whose sides are, by default,
vertical and horizontal. However, you may draw a rectangle at a specified angle.

The RECTANGLE command may be accessed in the following way.

e Draw panel:
o Command window: rec or rectangle
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RECTANGLE options (Specify first corner point or [Chamfer/

Elevation/Fillet/Thickness/Width]:).

o Chamfer: Creates a rectangle with chamfered corners.
Elevation: Enables you to specify the elevation of the rectangle.
Fillet: Creates a rectangle with filleted corners.

Thickness: Enables you to specify the thickness of the rectangle.
Width: Enables you to specify the line width of the rectangle.

RECTANGLE options after picking the first corner point (specify other corner point

or [Area/Dimensions/Rotation]:).
Area: Enables you to specify the area and length of the rectangle.

[ ]
 Dimension: Enables you to specify the length and width of the rectangle.
o Rotation: Enables you to specify the angle of the line that connects the first and second

corner of the rectangle.

2.13.7) Arc

The Arc command allows you to draw an arc of a circle.
There are numerous ways to define an arc; the default method uses
three pick points, a start point, a second point and an end point.
Using this method, the drawn arc will start at the first pick point, pass
through the second point and end at the third point. Other ways of
defining an arc can be accessed through the fly-out menu under the
ARC icon.

Arcs, by default, travel in the counter clockwise direction.
This default direction may be changed by holding down the ctrl key
as you drag.

The ARC command may be accessed in the following way.

e Draw panel:

¢ Command window: a or arc

2.13.8) Circle

The Circle command is used to draw circles.
‘ There are a number of ways that you can define
a circle. The default method is to pick the center
point and then to either pick a second point on

‘ f 3-Point

/A Start, Center, End

+ o

f Start, Canter, Angle
+ o

i Start, Center, Length
L

K/A Start, End, Angle

{

Vﬂ Start, End, Direction
!

/I Start, End, Radius
{

@ Tan, Tan, Radius
Q Tan, Tan, Tan

the circumference of the circle or to enter the circle’s radius in the
Command window. Others ways of defining a circle can be accessed
through the fly-out menu under the CIRCLE icon.

The CIRCLE command may be accessed in the following way.

e Draw panel:

¢ Command window: c¢ or circle
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2.13.9) Spline

A SPLine is a smooth curve that is fitted along a number of control points. Splines
can be edited after they have been created using the SPLINEDIT command. Using this
command, you can change the tolerance, add more control points, move control points
and close a spline. However, if you just want to move spline control points, it is best to
use the grips boxes.

You can create or edit splines using either control vertices or fit points (see Figure
2.13-3). The grip boxes are shown when you click on the spline. Creating a spline using
control vertices has the advantage of fine control. The variables CVSHOW and CVHIDE
control whether or not the control vertices are displayed. The options available within the
spline command depend on the method used to create the spline.

6

Spline Fit Spline CV

Figure 2.13-3: Spline methods

The SPLINE fit command may be accessed in the following way.

e Draw panel: el (fit) o (CV)
o Command window: spl or spline

Spline Fit options (Specify first point or [Method/Knots/Object]:)
¢ Method: Allows you to choose between the fit and control vertices methods.
e Knots: Allows you to choose the knot parameterization (chord, square root or uniform).

Spline Fit options (Enter next point or [start Tangency/toLerance]:)
o start Tangency: Allows you to specify the tangency of the first curved segment.
e tolLerance: Allows you to control how closely the spline conforms to the control points. A
low tolerance value causes the spline to form close to the control points. A tolerance of 0
(zero) forces the spline to pass through the control points.

Spline Fit options (Enter next point or [end Tangency/toLerance/Undo/Close]:)
e end Tangency: Allows you to specify the tangency of the last curved segment.
e Undo: Removes the last point.
e Close: Closes the spline.

Spline CV options (Specify first point or [Method/Degree/Object]:)
o Degree: Allows you to specify the degree of the spline.
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2.13.10) Ellipse

The ELlipse command gives you a number of different creation
options. The default option is to pick the two end points of an axis and ‘@ Center
then a third point to define the eccentricity of the ellipse. Other ways _
of defining an ellipse can be accessed through the fly-out menu under O s end
the ELLIPSE icon.

The ELLIPSE command may be accessed in the following way.

e Draw panel:
e Command window: el or ellipse

2.13.11) Point

The POint command will insert a point marker in your drawing at a position which you
pick or at any coordinate location which you enter in the Command window. Other ways
of defining a point can be accessed through the fly-out menu. The default point style is a
simple dot, which is often difficult to see but you can change the point style to something
more easily visible or elaborate using the point style dialogue box.

The POINT command may be accessed in the following way.

e Draw panel: EI
e Command window: po or point

You can access the Point Style window with the command DDPTYPE or you can
access it from the pull-down menu at Format - Point Style... To change the point style
(PDMODE), just pick the picture of the style you want and then click the OK button (see
Figure 2.13-4). You may also change the point size (PDSIZE) in this window. You will
need to use the REGEN (regenerate) command to update your existing points. Any new
points created after the style has been set will automatically display in the new style.

B Point Style <]
__INESEOE
O O]|4| ] D
IS EEN
O] | O] & (K]0

E

Point Size: | 5.0000 %

(®) Set Size Belative to Screen
() Set Size in Absolute Urits

[ Ok, ] [ Caricel ] [ Help ]

Figure 2.13-4: Point Style window
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2.14) TEXT

Text may be added to any location of your drawing and is present in your drawing
dimensions. AutoCAD’s text is very flexible. It offers all of the standard Windows® fonts
plus a few extra fonts. Various text commands and settings may be found in two locations.
Text commands may be found in the Annotation panel in the Home tab and the Text panel
in the Annotate tab shown in Figure 2.14-1.

&d & Standard - b Linear
|.!f{ 5025 h A e fOLeader -
/ﬁ Standard - TS!Kt Dirnension ETabIe
D? Standard - Annotation
ﬁ Scale A “5F Standard =
B |Find text e
Multiline g"
Ted ~ [Ab 02000 =
'l Text

Figure 2.14-1: Annotation and Text panels

2.14.1) Style

The default text font and size may be set in the Text Style window. Many text styles
may be created and saved under a style name. Properties such as the text direction and
the text angle may also be set. The Text Style window shown in Figure 2.14-2 may be
accessed by typing the command STyle or ST, or from the pull-down menu at Format —
Text Style.... Figure 2.14-2 also shows some examples of different text effects performed
on an Arial font.

2.14.2) Single-line text

The TEXT command creates a single-line of text. When creating text, you can click
anywhere in a drawing to create a new text block. The advantage of using single line text
is its wide variety of justification options. If TEXT was the last command entered, pressing
Enter at the specify Start Point of Text: prompt skips the prompts for height and
rotation angle and enters the text directly underneath the previously entered text. The
command DDEDIT may be used to edit existing text.

The TEXT command may be accessed in the following way.

e Annotation panel:

e Command window: text or dt or dtext

JUSTIFY options (Enter an option
[Left/Center/Right/Align/Middle/Fit/TL/TC/TR/ML/MC/MR/BL/BC/BR] : )
o Left: Justify left.
e Center: Allows you to specify the center of the text.
e Right: Justify right.
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o Align: Allows you to specify the left and right boundary of your text. The text will
automatically adjust its height to fit the boundary.

e Middle: Allows you to specify the middle of the text.

Fit: Allows you to specify the left and right boundary of your text. The text will automatically
adjust its width to fit the boundary.

o TL: Top left.
e TC: Top center.
e TR: Top right.
e ML: Middle left.
e MC: Middle center.
e MR: Middle right.
e BL: Bottom left.
e BC: Bottom center.
e BR: Bottom right.
L Text Style [ X |
Currenttext style:  Standard
Styles:
Font
4 Annotalive lggntl\lame: Font Style:
4 Standard =
(% Avial ] Regular A New..
Use Big Font
Delete
Size
[#] Annotative Paper Text Height
[] Match text orientation 0
to layout
[Allstyles m s
[] Upside down Width Factor.
1
[ Backwards
AaBbCcD
Vertical 0
’ Apply ] ’ Cancel ] ’ Help ]

Text T ext 7axv/ 16Xt ixsT

Figure: 2.14-2: Text Style window and text effects examples

2.14.3) Multi-lined text

Using the multi-lined text (MText) command activates an in-place text editor and
adds a Text Editor tab to the ribbon. The Text Editor tab includes several different panels
that allow you to change your text properties (i.e., font, size, justification). Figure 2.14-3
shows the Text Editor tab and in-place text editor. To edit multi-lined text you can double
click on the text or use the commands DDEDIT or MTEDIT. Also, the command

TEXTTOFRONT may be used to move text and dimensions in front of all other objects in
the drawing.
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The MTEXT command may be accessed in the following way.

A

Multiline
e Annotation panel: L=
e Command window: t or mt or mtext

Justification

Text style

'!:B

1= L\ f Spacing -

AoBbld| AaBlold [ U ———

v= = Justification

£ Annotative | Standard - Mask ‘ aw Clear = ‘ - E ==& =
Style

Formatting « Paragraph = Fl

Symbols A
= @ EE A'a/c I;(&? RBC [ Mo~ 3@
Columns  Symbol  Field || Spell Edit Find & Close

Check| Dictionaries | Replace | »7 Text Editor

Insert Spell Check  w | Tools = Options Close

1 1 1 | 1 1 10‘
1
:i In-place text editor

Figure 2.14-3: In place text editor

L I 1 1 1 1 1 1 1 1 1 1 1 1 |

2.15) MODIFY COMMANDS

AutoCAD® drawings are rarely completed simply by drawing lines, circles and
other geometries available within the Draw commands. It is more than likely that you will
need to modify these basic objects, in some way, to create the shape you need. The
Modify panel (Figure 2.15-1) contains commands that allow you to change standard
geometries. AutoCAD provides a wide range of Modify commands such as MOVE, COPY,
ROTATE and MIRROR. As you can see, the command names are easily understandable.
However, the way these commands work is not always obvious. It is very important to
read the prompt displayed in the Command window while applying a Modify command.

o Move () Rotate +Trim -~ & E2 W " D5 B
B copy Ah Mirror (] Fittet - 45r |wBl CAC |+ 2 8 A B

[.A Stretch E—J Scale EE Array v |
Modify

Figure 2.15-1: Modify panel
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As is usual with AutoCAD®, the Modify commands may be accessed in one of
several ways: typing the command in the Command window, from the Application button,
and from the Modify panel.

2.15.1) Selecting objects

All Modify commands require you to select the object or objects you wish to modify.
The simplest way to select an object is to place your cursor over the object and click your
left mouse button. The selected object will become dashed or dotted. You may select
several objects if necessary. If you accidentally select an object that should not be
included in the Modify command, hold down the shift key and select the unwanted object
or type R or Remove in the Command window and select the object again. It will be
removed from the selection set. If you then need to add an object to the selection set after
applying the REMOVE option, you need to type A or Add and then select the object.

2.15.2) Erase

The Erase command is one of the simplest AutoCAD commands and is one of the
most used. The command erases or deletes any selected object(s) from the drawing.

The ERASE command may be accessed in the following way.

o Modify panel:
e Command window: e or erase

2.15.3) Copy

The COpy command can be used to create one or more duplicates of any object(s)
which have been previously created.

The COPY command may be accessed in the following way.

[
e Modify panel:
e Command window: co or cp or copy

Copying an object(s)

03

1) Command: co or copy or Modify panel:

2) select objects: Select an object that you want to copy.

3) select objects: Select an object that you want to copy or hit Enter to stop selecting
objects.

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

5) Enter a copy mode option [Single/Multiple] <Multiple>: m

6) Specify base point or [Displacement/mOde] <Displacement>: Select a base point
(see selecting base points).

7) Specify second point or [Array] <use first point as displacement>: Selecta
second base point.

8) sSpecify second point or [Array/Exit/Undo] <Exit>: To make another copy, select
another second base point or hit Enter to exit.
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Selecting base points

e Copying an object(s) a specified distance: The two base points are simply used to indicate
the distance and direction of the copied object from the original object. The first base point
does not have to be picked on or near the object, just select a point anywhere on the drawing
area. The second base point is specified as a relative (@) coordinate. This relative
coordinate gives the specified distance and direction.

e Copying an object(s) to a specific location: In this situation, the base points need to have a
geometric relationship with the object and its subsequent final location. The first base point
should be a geometric location on the object and the second base point should be either a
coordinate point or a geometric location on an existing object.

2.15.4) Mirror

The Mlrror command allows you to mirror selected objects in your drawing by
picking them and then defining the position of an imaginary mirror line using two points.
To create perfectly horizontal or vertical mirror lines turn the ORTHO command on. Figure
2.15-2 shows examples of mirroring.

Mirror line

Original object " Mirrored object

Figure 2.15-2: Mirroring an object

The MIRROR command may be accessed in the following way.

o Modify panel:
e Command window: mi or mirror
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Mirroring an object(s)

1)
2)
3)

4)
5)
6)

Command: mi or mirror or Modify panel:

Select objects: Select an object that you want to mirror.

Select objects: Select an object that you want to mirror or hit Enter to stop selecting
objects.

Specify first point of mirror line: Selecta point

Specify second point of mirror line: Select a point

Erase source objects? [Yes/No] <N>: (Entering Y will erase your originally selected
objects)

2.15.5) Offset

The OFFSET command creates a new object parallel to or concentric with a

selected object. The new object is drawn at a user defined distance (the offset) from the
original and in a direction chosen. The OFFSET command may only be used on one
object or entity at a time. Figure 2.15-3 shows a rectangle being offset. This effect could
not be obtained by offsetting a rectangle that was created using four lines.

Original object Single offset Multiple offset option

Figure 2.15-3: Offsetting a rectangle

The OFFSET command may be accessed in the following way.

o Modify panel:

Command window: offset

Offsetting an object

1)
2)

3)
4)

5)

Command: offset or Modify panel:

Specify offset distance or [Through/Erase/Layer] <1.0000>: Specifythe distance
to offset.

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

Specify point on side to offset or [Exit/Multiple/Undo] <Exit>: Select a point
on either side of the object to specify the direction of offset. Select the option MULTIPLE if
you want to perform multiple offsets. The offset will be relative to the last offset object.
Select object to offset or [Exit/Undo] <Exit>: Select another object to be offset
by the distance specified above or hit Enter to exit the command.
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2.15.6) Array

The ARray command makes multiple copies of selected objects in a rectangular
pattern (columns and rows) or a polar (circular) pattern. Figure 2.15-4 shows an example
of a rectangle and a polar array. The system variable ARRAYTYPE sets the type of array

[Arraytype = 0 (rectangular), 1 (path array), 2 (Polar array)].

/ Original object \O
O aaeonar O
Array center

Rectangular array with : O
2 rows and 3 columns.

Polar array filling 360 degrees
about the array center with a
total of 8 objects.

Figure 2.15-4: Rectangular and polar array

The ARRAY command may be accessed in the following way. |00

Rectangular Array
; H Array - oo
o Modify panel:

. Path A
e Command window: ar or array EDE IR

oo
o O Polar Array
[=]*]

Creating an array

1) Command: arorarray or Modify panel:

2) select objects: Select the object you wish to array.

3) Select objects: Enter

4) Select grip to edit array or [ASsociative/Base
point/COUnt/Spacing/COLumns/Rows/Levels/eXit <eXit>: Select array options or
enter the options in the Array Creation tab.

(] ﬂﬂr.!, Columns: |4 =§“ Rows: 3 @ Levels: 1 %E DE X
+
oo ’ﬂ]n Between: |1 E:{ Between: |1 g! Between: 1 - .
R Associative| Base Point | Close Array
ectangular st =
pog Total: 3 gl Total: 2 gI Total: 1
Type Columns ‘ Rows + | Levels Properties Close




[ Chapter 2: Drawing in AutoCAD® ]

Creating a Rectangular array

BB Rectangular Array

1) Command: arrayrect or Modify panel:

2) select objects: Select the object you wish to array.

3) Select objects: Enter

4) Select grip to edit array or [ASsociative/Base
point/COUNnt/Spacing/COLumns/Rows/Levels/exit]<exit>: col

5) Enter number of columns or [Expression] <4>: Specify the number of rows in the
array.

6) Specify the distance between columns or [Total/Expression] <58>: Specify the
distance between the columns.

7) Select grip to edit array or [ASsociative/Base
point/COUnt/Spacing/COLumns/Rows/Levels/eXit]<eXit>: r

8) Enter number of rows or [Expression] <4>: Specify the number of columns in the
array.

9) Specify opposite corner to space items or [Spacing] <Spacing>: S

10) Specify the distance between rows or [Total/Expression] <48>: Specify the
distance between the rows.

11) Specify the incrementing elevation between rows or [Expression] <0>:
Specify the row elevation. For a 2D drawing, there is no need for elevation.

12) Select grip to edit array or [ASsociative/Base
point/COUnt/Spacing/COLumns/Rows/Levels/eXit]<eXit>: X

Creating a Polar array

oo
O O Polar Array
oo

1) Command: arraypolar or Modify panel:

2) select objects: Select the object you wish to array.

3) Select objects: Enter

4) Specify center point of array or [Base point/Axis of rotation]: Select the
center point.

5) Select grip to edit array or [ASsociative/Base point/Items/Angle
between/Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: i

6) Enter number of items or [Expression] <3>: Enter the number of items.

7) Select grip to edit array or [ASsociative/Base point/Items/Angle
between/Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: f

8) Specify the angle to fill (+=ccw, -=cw) or [EXpression] <360>: Enterthe
angle to fill.

9) Select grip to edit array or [ASsociative/Base point/Items/Angle
between/Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: X
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Creating a Path array

‘g‘EIE Path Array
1) Command: arraypolar or Modify panel:
2) select objects: Select the object you wish to array.
3) Select objects: Enter
4) select path curve: Select the curve that the array will follow.
5) Select grip to edit array or [ASsociative/Base point/Items/Angle
between/Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: i
6) Specify the distance between items along the path or [Expression] <1>: 10
7) Specify number of items or [Fill entire path/Expression] <29>: 20
8) sSelect grip to edit array or [ASsociative/Base point/Items/Angle
between/Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: X

Once an array has been created, it becomes a group of objects. That means that
the individual objects that make up the array cannot be edited independently. The array
as a whole may be modified by clicking on the group. After the array has been selected,
an Array Edit panel will appear. The array parameters may be changed in this panel as
shown in Figure 2.15-5. Alternatively, you may enter the command prompt editing options
by using the ARRAYEDIT command. If you want to edit an individual array object, you
may ctrl-click to Erase, Move, ROtate or SCale the selected object without affecting the
array as a whole. Alternatively, you may EXPLODE the array and break it up into its
individual objects.

Home Insert Annotate Layout Parametric View Manage Output Plug-ins Online  Express Tools UEVREGENTN]

[l [] Ha Columns: |4 =§u Rows: 3 @ Levels: 1 %B DE X
DD ] = +*
Between: |75 =5 Between: 78 Between: |1
Rectangular g Between :z Etween gl Erween Associative| Base Point | Close Array
Total:  |226 =1 Total: 156 &l Total: 1
Type Columns ‘ Rows « | Levels Properties Close

Home Insert Annotate Layout Parametric View Manage Output Plug-ins  Online SOl Il Array Creation _

o = 5 ‘ (o] ]
oo &, Ttems: 6 =2 Rows: 1 Levels: 1 <o o-o oo QO
oo " - % 000 +o0 o, 00 X
oo ", Between: |60 Sg Between: |64 Between: 1
Polar s * ZI gl Associative| Base Point |Rotate Items|Direction| | Close Array
(2 Fill; 360 Sl Total: 64 &l Total: 1 |
Type Items Rows + Levels ‘ Properties Close
6]:‘5_‘ Items: 1 .:gn Rows: 1 @ Levels: 1 gﬁ? !‘EL? N EELE F‘EH @9 X
i = + o tz
Between: | 325 Sz Between: | 148 Between: |1
Path ﬂ een ZI een gi e Associative| Base Point Tangent Measure |Align ltems|Z Direction| Close
o8 Total: 325 gI Total: 143 g[ Total: 1 | Direction M | Array
Type | ltems | Rows ~ ‘ Levels | Properties ‘ Close |

Figure 2.15-5: Array edit panel

2.15.7) Move

The Move command works in a similar way to the COPY command except that no
copy is made; the selected object(s) is simply moved from one location to another.

The MOVE command may be accessed in the following way.

o Modify panel:

e Command window: m or move
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Moving an object(s)

1)
2)
3)
4)

5)

*
Command: m or move or Modify panel:

objects.

Selecting base points

selecting base points).

Select objects: Select an object that you want to move.
Select objects: Select an object that you want to move or hit Enter to stop selecting

Specify base point or [Displacement] <Displacement>: Select a base point (see

Specify second point or <use first point as displacement>: Select a second
base point.

Moving an object(s) a specified distance: The two base points are simply used to indicate

the distance and direction of the final location from the original location. The first base point
does not have to be picked on or near the object, just select a point anywhere on the drawing

area. The second base point is specified as a relative (@) coordinate. This relative
coordinate gives the specified distance and direction.

Moving an objeci(s) to a specific location: In this situation, the base point needs to have a

geometric relationship with the object and its subsequent final location. The first base point
should be a geometric location on the object and the second base point should be either a
coordinate point or a geometric location on an existing object.

2.15.8) Rotate

The ROtate command allows an object or objects to be rotated about a point

selected by the user. AutoCAD prompts for a second rotation point or an angle which can
be typed in the Command window. Figure 2.15-6 shows examples of rotating.

A
&

o

o

>
«©
e
Original object \_ - -
? J Rotate base point Rotate base point

Figure 2.15-6: Rotate effects

The ROTATE command may be accessed in the following way.

Modify panel:
Command window: ro or rotate
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Rotating an object(s)

1) Command: ro or rotate or Modify panel:

2) select objects: Select an object that you want to rotate.

3) select objects: Select an object that you want to rotate or hit Enter to stop selecting
objects.

4) specify base point: Select the point to rotate about.

5) specify rotation angle or [Copy/Reference] <0>: Enter the angle of rotation or
select the COPY option if you want to keep the original object.

2.15.9) Scale

The SCale command can be used to change the size of an object or group of

objects. You are prompted for a base point about which the selection set will be scaled.
Scaling can then be completed by picking a second point or by entering a scale factor.
Figure 2.15-7 shows examples of scaling.

Scaled object

Original object \Scale base point Scaled object

®
Scale base point

Figure 2.15-7: Scale effects

The SCALE command may be accessed in the following way.

Modify panel:
Command window: sc or scale

Scaling an object(s)

1) Command: sc or scale or Modify panel: .

2) select objects: Select an object that you want to scale.

3) select objects: Select an object that you want to scale or hit Enter to stop selecting
objects.

4) specify base point: Select a scale reference point.

5) specify scale factor or [Copy/Reference] <1.000>: Enter the scale factor or select
the COPY option if you want to keep the original object.

&l
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2.15.10) Stretch

The STRETCH command can be used to move one or more vertices of an object
while leaving the rest of the object unchanged. In Figure 2.15-8, a rectangle has been
stretched by moving one vertex to create an irregular shape.

: : |
Crossing window - |
g I

l' -

: s :

1

1) Select the vertex 2) Move the vertex. 3) Final shape.
using a crossing window.

Figure 2.15-8: Using the STRETCH command

The STRETCH command may be accessed in the following way.

o Modify panel:
e Command window: stretch

Stretching a vertex

1) Command: stretch or Modify panel: [*j'

2) select objects: ¢ (for crossing window)

3) sSpecify first corner: Select the first corner of the window.

4) specify opposite corner: Selectthe opposite corner of the window.

5) select objects: Press Enter or Space to discontinue selecting objects.

6) Specify base point or [Displacement] <Displacement>: Select the vertex to
stretch.

7) Specify second point or <use first point as displacement>: Selectthe final
position of the vertex or enter relative coordinates to specify the distance to move relative
to its original position.

2.15.11) Lengthen

The LENgthen command is used to change the length of objects and the included
angle of arcs. The LENgthen command maintains the current orientation of the object,
unlike the STRETCH command. The LENgthen command allows you to specify the total
length/angle of the object, or change the length by a percentage of the original length or
by a specified amount (delta amount).

The LENgthen command may be accessed in the following way.

e Modify panel:
e Command window: len or lengthen
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2.15.12) Trim

The TRim command can be used to trim off part of an object. In order to trim an

object you must draw a second object which forms the cutting edge. Cutting edges can
be lines, xlines, rays, polylines, circles, arcs or ellipses. Blocks and text cannot be trimmed
or used as cutting edges. At each trimming step you are given the option to UNDO the
previous trim. This can be very useful if you inadvertently pick the wrong object. Figure
2.15-9 shows an example of trimming.

/—Cutting edge

_/ \— Want to trim

Before TRIM After TRIM

Figure 2.15-9: An example of trimming

The TRIM command may be accessed in the following way.

o Modify panel:
e Command window: tr or trim

Trimming an object

1)
2)

3)

4)

5)

Command: tr or trim or Modify panel:

Select cutting edges ...

Select objects or <select all>: Select an object that will be used as a cutting edge
(this object usually is not trimmed).

Select objects: Select another cutting edge or hit Enter or Space to discontinue
selecting cutting edges.

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/ Edge/eRase/Undo] : Select the portion of the object that
you wish to trim.

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/ Edge/eRase/Undo] : Select another object to trim or select
the Undo option to undo your last trim.

2.15.13) Extend

The EXtend command extends a line, polyline or arc to meet an existing object

(known as the boundary edge) as illustrated in Figure 2.15-10. You can tell AutoCAD
which direction to extend the object by picking a point to one side or the other of the
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midpoint. If the object does not extend, it means that you are either picking the wrong end
of the object or the object you are trying to extend will not meet the boundary edge. The
solution is to either pick nearer the end you want to extend, move the boundary edge so
that the extended object will intersect it, or use the EDGE option. The EDGE/EXTEND
option will create an imaginary boundary for the object to intersect. Figure 2.15-10 shows
an example extending an object.

/—Boundary edge

Want to extend

Before extending After extending

Figure 2.15-10: Extending an object

The EXTEND command may be accessed in the following way.

o Modify panel:

e Command window: ex or extend

Extending an object

1) Command: ex or extend or Modify panel:

2) Select boundary edges ...

Select objects or <select all>: Select the object to be used as the boundary edge.
Select objects: Select another boundary edge object or hit Enter or space to end the
selection.

3) Select object to extend or shift-select to trim or
[Fence/Crossing/Project/ Edge/Undo]: Select the object to extend or select the
EDGE option if your extended object and boundary object will not intersect.

4) Select object to extend or shift-select to trim or
[Fence/Crossing/Project/ Edge/Undo]: Select the object to extend or hit Enter or
Space to end the command.

2.15.14) Break

The BReak command enables you to break (remove part of) an object by defining two
break points. In Figure 2.15-11, a corner of a rectangle has been removed using the
BREAK command. The remaining lines are still part of one entity. By default, AutoCAD
assumes that the point used to select the object is the first break point. However, you can
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use the FIRST POINT option to override this. If you need to break an object into two

without removing any part of it, use the BREAK AT POINT command .

/—First break point

Second
break point\

Before BREAK After BREAK

Figure 2.15-11: Breaking an object

The BREAK command may be accessed in the following way.

Modify panel:
Command window: br or break

2.15.15) Join

The Join command joins to separate objects into one object. The command prompt
will change depending on the source object. These are the restrictions of the JOIN
command for the following source objects:

Line: The lines must be collinear (lying on the same infinite line) but can have gaps
between them.

Polyline: The joined objects can be lines, polylines, or arcs. The objects cannot have gaps
between them and must lie on the same plane parallel to the UCS xy plane.

Arc: The arcs must lie on the same imaginary circle but can have gaps between them.
The CLOSE option converts the source arc into a circle. The arcs are joined
counterclockwise beginning from the source object.

Elliptical Arc: The elliptical arcs must lie on the same ellipse but can have gaps between
them. The CLOSE option closes the source elliptical arc into a complete ellipse. The
elliptical arcs are joined counterclockwise beginning from the source object.

Spline: The spline or helix objects must be contiguous (lying end-to-end). The resulting
object is a single spline.

Helix: The helix must be contiguous (lying end-to-end). The resulting object is a single
spline.

The JOIN command may be accessed in the following way.

Modify panel:
Command window: j or join
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Joining a line to a line

1) Command: j or join or Modify panel:

2) sSelect source object or multiple objects to join at once: Select the firstline.
3) Select objects to join: Select a line to join to the first line.

4) Select objects to join: Select aline to join or hit Enter or Space to end selection.
5) If the join was successful the prompt will read: 1 1ine joined to source.

Joining an arc to create a complete circle

1) Command: j or join or Modify panel:

2) Select source object or multiple objects to join at once: Selectthe arc.
3) Select arc to join to source or [cLose]: close

4) If the join was successful the prompt will read: arc converted to a circle.

2.15.16) Chamfer

The CHAmfer command enables you to create a chamfer (an -~
angled corner) between any two non-parallel lines or any two adjacent |__,F'"et
polyline segments. A chamfer is usually applied to intersecting lines. The {,:I e
lines do not have to intersect, but their separation cannot be more than the

chamfer distance. The FILLET, CHAMFER and BLEND CURVES r»J BlSRa i
commands reside in the same icon stack.

The CHAMFER command may be accessed in the following way.

I/:I Chamfer
o Modify panel:
e Command window: cha or chamfer

CHAMFER options (select first line or
[Undo/Polyline/Distance/Angle/Trim/mEthod/Multiple] :).

e Undo: Enables you to undo the last chamfer while in the multiple mode.
Polyline: Enables you to chamfer polylines.
Distance: Enables you to specify two distances that defines the chamfer size.
Angle: Enables you to specify an angle and a distance that defines the chamfer size.
Trim: Enables you to specify whether you want the original line trimmed or not trimmed.
mEthod: Controls whether a chamfer is created using two distances or a distance and an
angle.
e Multiple: Allows you to create several chamfers within the same command.

2.15.17) Fillet

The Fillet command is a very useful tool which allows you to draw a tangent arc
between two objects. The objects are usually intersecting. The objects do not have to
intersect, but their separation cannot be more than the fillet radius. It's worth
experimenting with this command. It can save you a lot of time and enables you to
construct shapes which otherwise would be quite difficult.
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The FILLET command may be accessed in the following way.

\C| Fillet
o Modify panel:
e Command window: f or fillet

FILLET options (Select first object or
[Undo/Polyline/Radius/Trim/Multiple]:).

e Undo: Enables you to undo the last fillet while in the multiple mode.
Polyline: Enables you to fillet polylines.
Radius: Enables you to specify the radius of the fillet.
Trim: Enables you to specify whether you want the original line trimmed or not trimmed.
Multiple: Allows you to create several fillets within the same command.

2.15.18) Blend curves

The BLEND curves command creates a tangent or smooth spline between two open
curves. The selected curves remain unchanged and the shape of the connecting spline
depends on the specified continuity.

The BLEND CURVES command may be accessed in the following way.

i f"J Blend Curves
o Modify panel:
e Command window: bl or blend

2.15.19) Explode

The EXPLODE command is used to break apart single objects into their
constituent parts. In other words, the command is used to return blocks, polylines,
rectangles, etc... (which may be composed of a number of component objects) back to
their individual component parts.

The EXPLODE command may be accessed in the following way.

e Modify panel:
e Command window: explode

2.16) OBJECT SNAP COMMANDS

The Object Snap commands (Osnaps for short) are drawing aids which are used
in conjunction with other commands to help you draw accurately. Osnaps allow you to
snap to specific geometric locations on an existing object. For example, you can
accurately pick the end point of a line or the center of a circle. Osnaps are so important
that you cannot draw quickly or accurately without them. For this reason, you must
develop a good understanding of what the Osnaps are and how they work.

The Object Snap panel shown in Figure 2.16-1 contains commands that allow you
to snap to the geometry of an existing object. The Object Snap panel is not usually
displayed by default, but you can add it through the CUI.
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Object Snap

Figure 2.16-1: The Object Snap panel

When using Osnaps, you only need to pick a point which is near the desired point
because AutoCAD automatically snaps to the location implied by the particular Osnap you
are using. While drawing, notice that when you move the cursor close enough to an Osnap
location, it is highlighted with an Osnap marker. Each Osnap has a different marker.
Figure 2.16-2 shows examples of some of the different Osnap markers.

AXOOO L #X

Endpoint Midpoint Intersection Center Quadrant Tangent Perpendicular Parallel Nearest

Figure 2.16-2: Object snap markers

Object snaps are so important that AutoCAD automatically detects an object’s
geometric locations while you are drawing. This automatic feature may be turned on and
off in the Status Bar by clicking on the Object Snap o~ icon or by using the command
OSNAP. To override an automatically chosen Osnap, you can select your preferred
Osnap in the Object Snap panel or type the command in the Command window.

Adding the Object Snap panel to the Home tab
1 o M CUi or ﬂCustomize User Interface
Customize | Tlansfer|
UI Customizations in All Files o
. . Ser All Customization Files e r‘
Manage tab — Customization panel: [t YT —— nzls -
2. Customize User Interface window: Expand }E Duick Access Toalbars
a o . =) Fiibb
the Toolbars in the tree view on the left side of 2B Tabe L
. ---"D'j Panels
the Wlndow . . -8 Contestual Tab States
a) Scroll down until you see the Object Snap - O Toalbars @
g o o [ Smoath Mesh
toolbar. Right click on Object Snap and %= Smaoih Mesh Fimiives
select Copy to Ribbon Panels. &I Dimension
. 3 . - Draw
b) Select Yes in the CUI Editor — Confirm I Do O
Copy to Ribbon Panels Node Window, if "
B Layouts
one appears. = =
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E Customize User Interface

m} Tranfer|

the window.
d)

e)

f) Select OK.
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c) Scroll up and expand the Ribbon and
Panels in the tree view on the left side of

Scroll down until you see the Object Snap
panel. Right click and select Copy.

Within the Tabs root, right click on the
Home 2D tab and select Paste.

You can hide

panel.
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2.16.1) Endpoint

The ENDpoint Osnap snaps to the end points of lines and arcs and to polyline
vertices.

The ENDPOINT command may be accessed in the following way.

e Object Snap panel:

e Command window: end or endpoint

2.16.2) Midpoint

The MIDpoint Osnap snaps to the midpoint of a line, an arc and a polyline
segment.

The MIDPOINT command may be accessed in the following way.

e Object Snap panel:

e Command window: mid or midpoint

2.16.3) Intersection

The INTersection Osnap snaps to the physical intersection of any two drawn
objects (i.e., where lines, arcs or circles cross each other) and to polyline vertices.
However, this Osnap can also be used to snap to intersection points which do not
physically exist. This feature is called the Extended Intersection. To use the extended
intersection feature, you must pick two points to indicate which two objects should be
used.

The INTERSECTION command may be accessed in the following way.

&
e Object Snap panel:
e Command window: int or intersection

2.16.4) Apparent intersection

The Apparent Intersection (APPINT) Osnap snaps to the point where objects (on
different planes) appear to intersect in the current view. For example, you may be looking
at a drawing in plan view where two lines cross; however, since AutoCAD is a 3
dimensional drawing environment, the two lines may not physically intersect.

The Apparent Intersection (APPINT) command may be accessed in the following way.

M
o Object Snap panel:
o Command window: appint

2.16.5) Extension

The EXTension Osnap enables you to snap to some point along the imaginary
extension of a line, arc or polyline segment. To use this Osnap, you must hover the cursor
over the end of the object. When the end is found, a small cross appears at the endpoint
and a dashed extension line is displayed from the endpoint to the cursor. The tool tip for

2-77
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the extension displays the relative polar coordinate of the current cursor position. This
can be a useful guide for positioning your next point. In the case of the arc extension, the
tool tip displays the distance along the arc. Once the extension is visible the distance from
the endpoint may be entered. Figure 2.16-3 shows the extension snap in action.

Extension: 1.3202 < 65°

Extension: 1.6051 < arc

Figure 2.16-3: Extension snap

The EXTENSION command may be accessed in the following way.

e Object Snap panel:
e Command window: ext or extension

2.16.6) Center

The CENter Osnap snaps to the center of a circle, arc or polyline arc segment.
The cursor must pass over the circumference of the circle or the arc before the center can
be found.

The CENTER command may be accessed in the following way.

e QObject Snap panel:

¢ Command window: cen or center

2.16.7) Quadrant

The QUADrant Osnap snaps to one of the four circle quadrant points located at
north, south, east and west or 90, 270, 0 and 180 degrees respectively.

The QUADRANT command may be accessed in the following way.

e Object Snap panel:

o Command window: quad or quadrant
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2.16.8) Tangent

The TANgent Osnap snaps to a tangent point on a circle or arc. This Osnap works
in two ways. For example, you can either draw a line from a point to the tangent point or
you can draw a line between two tangent points. The second method does not give you
a rubber band line to view when selecting the second point.

The TANGENT command may be accessed in the following way.

e QObject Snap panel:

e Command window: tan or tangent

2.16.9) Perpendicular

The PERpendicular Osnap snaps to a point which forms a 90 degree angle
between the selected object and the object being drawn.

The PERPENDICULAR command may be accessed in the following way.
e Object Snap panel:

e Command window: per or perpendicular

2.16.10) Parallel

The PARallel Osnap is used to draw a line parallel to any other line in your
drawing.

The PARALLEL command may be accessed in the following way.

e Object Snhap panel:

o Command window: par or parallel

Drawing a line parallel to another line

/

Line

1) Command: |or

2) specify first point: Select or enter
your first point.

3) Specify next point or [Undo]: paror

Object Snap panel:

to Move your cursor over the reference
line. The parallel marker will appear. Move your cursor to a position that is approximately
parallel to the reference line. A dashed line will appear that indicates you will create a line
parallel to the reference line.

Parallel: 2.1212 < 21*
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2.16.11) Nearest

The NEARest Osnap snaps onto an existing object. This Osnap is useful if you
want to make sure that the point lies on an object but you don't necessarily mind exactly
where it is located.

The NEAREST command may be accessed in the following way.

e Object Snhap panel:
¢ Command window: nea or nearest

2.16.12) Snap from

The SNAP FROM Osnap is a little more complicated than the other object snaps
but it can be very useful. The SNAP FROM Osnap does not snap to an object, rather it
shaps to a point at some distance or offset from an object snap location.

The SNAP FROM command may be accessed in the following way.

e QObject Snap panel:

e Command window: from

Using the SNAP FROM Osnap

The following command sequence creates a line that starts 1 unit away from the midpoint of an

existing line.

Line

1) Command: |or

2) Specify first point: from or Object Snap panel:

3) Base point: mid or Object Snap panel:
of Select the midpoint of the reference line.
4) <offset>: 1
5) Specify next point or [Undo]: Select the second point.

2.16.13) Insert
The INSert Osnap snaps to the insertion point of a block, text or an image.

The INSERT command may be accessed in the following way.

e Object Snap panel:

e Command window: ins or insert
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2.16.14) Node

The NODE Osnap snaps to the center of a point, a dimension definition point or a
dimension text origin. This Osnap can be useful if you have created a number of POINTS
with the MEASURE OR DIVIDE commands.

The NODE command may be accessed in the following way.

e Object Snhap panel: B
e Command window: node

2.16.15) Geometric Center

The Geometric Center osnap snaps to the geometric center of a closed object (e.g.
rectangle, polygon, closed spline). The Geometric Center snap is not accessible in the
Object Snap panel but can be automatically detected or access using the command GCE.

2.16.16) Object snaps settings

Individually picking or entering the Object Snaps commands can sometimes be a

time consuming process. With Object Snap O~ set to on, AutoCAD will automatically
snap to a geometric location of an object. The specific snaps that AutoCAD will detect
can be set in the Object Snap tab of the Drafting Settings window (Figure 2.16-4). This

can be accessed by selecting the Object Snap Settings icon, by right clicking on
OSNAP in the Status bar and selecting Settings... or by entering OSNAP in the
Command window. The snaps that have a check mark next to them will be automatically
detected. You can set the AutoSnap Markers Size and Aperture Size by selecting the
Options... button (Figure 2.16-5). The aperture size controls the size of the area around
the current cursor position used to search for object snaps.

+ " Endpoint
& Midpoint
- ) ¥ Center
ry Drafting Settings “ ©
[2] Geometric Center
Snap and Grid | Polar Tracking | Obiect Snap | 3D Object Snap | Dynamic Input | Quic| ¢ | * o Node
Dbiect Sriap On (F3; (] Obiect Snap Tracking On (F11) v & Quadrant
Object Snap modes ;C': Intersection
d Endpoirt =+ [ Exension Select Al —-- Extension
A [ Midpoint 0y [insertion Clear Al &2 Insertion
|_ Perpendicul
O [ Center b [#]Pempendicular ¥ - Perpendicular
O Tangent
8] Geometric Center 73 [ Tangent J
o Nearest
% [INods X [Neapest v, Apparent Intersection
< Quadrant E [ Apparent intersection // Parallel
% [ Intersection s [ Paralel Object Snap Settings...

Figure 2.16-4: Object Snap settings
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r i
h Options u

Current profile: <<Unnamed Profile>> f®  Curent drawing: Drawingl.dwg

| Files |Dispiay|0pen and Save | Plotand PubiishlSysiemlUsmP:eferences‘ Drafting |3D Modeling Selectionl P!oﬁles|

AutoSnap Setlings AutoTrack Settings
| Marker V| Display polar tracking vector
[¥] Mark [V] Display pol king
[¥] Magnet [¥] Display full-screen tracking vector
V| Display Auto Track toolti
[#] Display AutoSnap tocltip BESEAITHEER RO
[ Display AutoSnap aperture box Alignment Point Acquisition
(@) Automatic
() Shift to acquire
AutoSnap Marker Size Aperture Size
Object Snap Options

I Dirafiing Toolip Settings.. l

[#] ignore hatch objects

[T]Replace Z value with current elevation IL:ghts Shenh Seingas ]

Ignore negative 7 object snaps for Dynamic UCS ICameras GlbbSetingss ]

e e | W

Figure 2.16-5: Object Snap options

2.16.17) Object snap cycling and aperture

Using object snaps is a great way to construct accurate drawings. However, when a
drawing becomes very complex, it can be quite difficult to pick the exact point you want.
This is particularly problematic if there are a number of possible snap points in close
proximity. There are several ways to circumvent this problem. You can identify the
particular Osnap that you wish to use by selecting it in the Object Snap panel or entering
it in the Command window, or you can decrease the size of your aperture box.

Another option is to use the object snap cycling feature. This allows you to cycle
through all valid snap points within the aperture area until you find the one you want. This

feature only works when Object Snap o~ is turned on. Once a snap marker appears,
you can cycle through other local snap points by pressing the Tab key. Each time Tab is
pressed, the next snap point is highlighted along with the object or objects to which it
belongs. Using this feature, you can be absolutely sure that you are selecting the point
you want, no matter how complex the arrangement of objects.
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2.17) WAGON TUTORIAL

The objective of this tutorial is to draw several different entities such as LINES,
CIRCLES, POLYGONS, etc..., and use several different modifying commands such as
MOVE and COPY.

AutoCAD® allows you to draw many predefined entities or shapes. Some entities
can be defined in many different ways. For example, a circle can be defined by a center
point coordinate and a radius, or by two tangent points and a radius. During each
command, look at the command prompt and make note of the different options. Also,
notice the commands enclosed in angled brackets < >. They are the default values or
options and are selected by pressing the Enter or Space key.

2.17.1) Preparing to draw
1) View the Modify, Move & Copy and Text videos and read sections 2.13) to 2.16).
2) Open your set-inch.dwt template.
3) Set your default text font and size.
e Command: STyle

e Text Style window: Set your text Font Name to Arial, check the Annotative toggle,
and set your text Height to 0.12, select Apply and then Close.

Current text style: Standard
Styles:
Fort

& Annotative
Font Mame: Font Style:
A St dard =
— |:qf Arial V| |F{egular

Use Big Font

Size
Annotative Paper Text Height

0 sttt ertton

to layout

| Al styles | B
[] Upside down Width Factor:

[] Backwards

Aa B b 1 2 3 . Oblique Angle:

foply | Cancel

4) E = (You have just added features to your template file.)

Wagon Tut.dwg.
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6) Activate a GRID that is 0.5 x 0.5.

7)

DQ Al

(Zoom All.)

8) Enter your WCS (View tab - Coordinates panel) or (UCS - W).

9) Turn your Dynamic input off and your Object Snap off in the Status bar.

2.17.2) Drawing

You will be drawing the following scene.

STOP

1) Draw the ground using two Arcs.

3-Point
Home tab - Draw panel: f,‘

Specify start point of arc or [Center]: 0,1
Specify second point of arc or [Center/End]: 4,2
Specify end point of arc: 8,1.5

/I Start, End, Radius
Home tab - Draw panel: L*

Specify start point of arc or [Center]: end

of Select the right end of the existing arc.

Specify end point of arc: 11,2

Specify center point of arc (hold Ctrl to switch direction):

Note: By selecting a specific type of arc from the pull-down menu, AutoCAD®
automatically inputs the correct options.

3
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2) Join the two arcs.
a) Command: jorjoin
b) Select source object or multiple objects to joint at once: Select
one of the arcs.
C) Select objects to joint: Selectthe other arc.
d) Select objects to join: Enter (Ifthe join was successful, it will say 2 objects
converted to 1 polyline).

3) Add grass to your ground.
a) Draw a line that is 0.2 units long at an angle of 145° starting at the left end of the
ground.
i. Command: lorline
ii. Specify first point: end
ii. of Select the left end of the arc.
iV. Specify next point or [Undo]: @0.2<145
V. Specify next point or [Undo]: Enter
b) Draw a line that is 0.2 units long at an angle of 90° starting at the left end of the
ground.
c) Array the grass blade along the path of the ground.
i. Command: ar orarray
ii. Select objects: Selectthe two lines that you just drew.
iii. Select objects: Enter
iV. Enter array type [Rectangular/PAth/POlar] <Rectangular>: pa
V. Select path curve: Selectthe ground.

Vi. Select grip to edit array or [ASsociative/Method/Base
point/Tangent direcction/Items/Rows/Levels/Align items/Z

direction/eXit] <eXit>: i
Vii. Specify the distance between items along path or [Expression]

<0.25>: 0.1
Viii. Specify number of items or [Fill entire path/ Expression]
<114>: f

iX. Select grip to edit array or [ASsociative/Method/Base
point/Tangent direcction/Items/Rows/Levels/Align items/Z

direction/eXit] <eXit>: X

4) Create the wagon wheels.

@ Center, Diameter
a) Draw a Circle
center is located at 4.25,2.25.

that has a diameter of 0.5 inches and whose

How?
ii. Command: c orcircle
iii. Specify center point for circle or [3P/2P/Ttr (tan tan
radius)]: 4.25,2.25
iv. Specify radius of circle or [Diameter] <1.00>: d
V. Specify diameter of circle <2.00>: 0.5
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b) COPY the circle 1 inch to the right.

i. Command: coorcopy or Modify panel: L2

ii. Select object: Use the square cursor to select the circle with the mouse.
Place the square on the border of the circle and click the left mouse button.

iii. Select object: Enter

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

V. Enter copy mode option [Single/Multiple] <Multiple>: S

Vi. Specify base point or [Displacement/mOde/Multiple ]
<Displacement>: Pick a point anywhere within the drawing area.

Vii. Specify second point or <use first point as displacement>:
@1<0 (This moves the circle 1 inch to the right or at an angle of 0 degrees.)

5) Create the body of the wagon by drawing a 1.5 x 0.5 RECtangle whose lower left
corner starts at (4,2.5).

How?

a) Command: rec or rectangle or

b) Specify first corner point or [Chamfer/Elevation/Fillet/
Thickness/Width]: 4,2.5

C) Specify other corner point or [Area/Dimensions/Rotation]: d

d) Specify length for rectangles <10.00>: 1.5

€) Specify width for rectangles <10.00>: 0.5

f) Specify other corner point or [Area/Dimensions/Rotation]:
Select a point above the two wheels.

6) Draw the handle of the wagon using a Line that is 1 inch long at a 30 degree angle
and starts at the midpoint of the right side of the wagon.

/

Line

a) Command: line orlor
b) LINE Specify first point: mid

c) of Selectthe midpoint of the right side of the wagon.
d) Specify next point or [Undo]: @1<30

e) Specify next point or [Undo]: Enter

7) Round the corners of the wagon body using a 0.125 radius FILLET.

\CI Fillet
a) Command: fillet or Modify Panel:
b) Select first object or [Undo/Polyline/Radius/Trim/Multiple]: F
C) Specify fillet radius <0.00>: 0.125
d) Select first object or [Undo/Polyline/Radius/Trim/Multiple]: Select
the bottom line of the wagon body and then select one of the vertical line of the
wagon body.
e) Hit the space bar and then fillet the other bottom corner.

8) Create the sun body using a Circle of radius 0.75 and whose center is located at
8.5,6.5.
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9) Create the sun rays using a polar ARray. Each sun ray is 0.5 inches long.

a)
b)
c)
d)
e)

f)
)
h)
i)

/

Line

Command: | orline or
Specify first point: quad

of Select the right side quadrant of the sun body circle.
Specify next point or [Undo]: @0.5<0

Specify next point or [Undo]: Enter

oo
O 0 Polar Array
oo

Command: arraypolar or  Modify panel:
Select objects: Selectthe newly created line.
Select objects: Enter

Specify center point of array or [Base point/Axis of rotation]:
cen

of Select the circumference of the sun.

Select grip to edit array or [ASsociative/Base point/Items/Angle
between/Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: I
Enter number of items in array or [Expression] <6>: 16

Select grip to edit array or [ASsociative/Base point/Items/Angle
between/Fill angle/ROWs/Levels/ROTate items/eXit] <eXit>: X

10) Create the stop sign post using a Line that starts at the QUADrant of the second
ground arc and is 2 inches long and travels vertically upward.

11) Create the stop sign using an octagon (POLygon) that is circumscribed in a circle of
radius 0.75 at the top of the sign post.

a)
b)
c)

d)

e)

Command: pol or polygon or Draw panel: @

Enter number of sides <4>: 8

Specify center of polygon or [Edge]: extor extension

of Place your cursor over the top end of the sign post. Once AutoCAD locates
the end, move your cursor up to create an extension line. Enter 0.6 in the
Command window without losing the extension line.

Enter an option [Inscribed in circle/Circumscribed about circle]
<I>: C

Specify radius of circle: 0.6

12) Enter the word STOP in the middle of the stop sign using single line text.

a)
b)

c)
d)

e)

f)

Single Line
Command: text or Annotation panel: Al ’
Select Annotation Scale Window: Select OK (Note: If you do not get this window,
your text is not annotative. You need to fix this in the Style Manager window
(STYLE).)
Specify start point of text or [Justify/Style]: j
Enter an option [Left/Center/Right/Align/Middle/Fit/TL/TC/TR/ML/
MC/MR/BL/BC/BR]: m
Specify middle point of text: Use the EXTension snap to locate a point
0.6 inches above the stop sign post like we did before.
Specify rotation angle of text <0>: Enter
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g) Type the word STOP and hit Enter twice.

1:3) I&EI Save

2.17.3) Using modify commands

For the following commands, you will need to select objects that contain more than
one entity. The easiest way to do this is to use a window. When the command asks you
to select object, you will draw a window around the entire object using the following steps.
Click your left mouse button and release, drag the mouse so that the box encloses the
entire object, and click the left mouse button again. If an entity was not selected, use the
mouse to select the entities individually. If an entity was selected and you do not want it
to be selected, type an R for remove and select the entity.

IMPORTANT! While performing the following commands, READ THE
COMMAND PROMPT to see what AutoCAD® is wanting.

Eggi Save As

Wagon Tut Modified.dwg

+
2) On your own, Move 3" the sun directly to the left by 6 units and SCALE the
sun by half using the center of the sun body as the base point.

3) Onyourown, OFFSET the wagon body to the inside by 0.125 to produce a double
line.

4) On your own, Mirror the entire wagon using a vertical mirror line. Delete the
original wagon.

5) On your own, ROtate the stop sign 45 degrees using the bottom of the sign post
as the base point.

RXXOORXXXXXXXX XX % x 3y
XXy
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6) Print the completed drawings using Limits as your print area and the Scale to Fit
option.

7) E Save

Exercise 2.17-1: Text Style

1) Open your set-mm.dwt template file. Set your text font to Arial, text height
to 3 mm and make the text Annotative. Resave your file.

Fm JExLSTyIE 1

Current bext style: Standard

Stylex
Fant

A Annotative [t ez Fant Style: Set Curent

P8 Standard -
S T Al Regular E

Usze Big Font

Mew...

Lelete
Size
[¥] Annatative @ Paper Text Height

[JMatch text orientation 3
ta lapaout

All gtyles @ Effects
[] Upside daown “width Factar:

1

Aa B b C C D HSockars DObligue Angle:

Wertical 0

Cancel ] ’ Help

2.18) SELECTING OBJECTS

When you start a Modify command such as ERASE, two things happen. First, the
cursor changes from the usual crosshairs to a pickbox and second, you will see the select
objects: promptin the Command window. Both of these cues are there to let you know
that AutoCAD® is expecting you to select one or more objects. When an object has been
picked it is highlighted to show that it is part of the current selection and the Command
window reports 1 found. The select objects: prompt will continue to appear so that
you can continue adding more objects to the current selection or you can press Enter or
space to complete the selection. The most commonly used selection options are
explained below.

o Selecting objects by picking: To select an object, place the pickbox over part of
the object and click your left mouse button.
¢ Window selection: The WINDOW option is invoked by typing W in response to the

Select objects: prompt or by clicking and releasing the left mouse button and

then moving the mouse to the right and up or down. The WINDOW option allows
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you to define a rectangle using two points. Once the window is defined, all objects
that lie entirely within the window will be selected.

e Crossing window selection: The CROSSING WINDOW option is invoked by typing
C inresponse to the select objects: prompt or by clicking and releasing the left
mouse button and then moving the mouse to the left and up or down. Once the
window is defined, all objects that lie inside or that cross the window will be
selected.

e Lasso window selection: The LASSO WINDOW option is invoked by clicking and
holding the left mouse button. If the mouse is moved to the right, only objects that
lie entirely within the window will be selected. If the mouse is moved to the left, all
objects that lie inside or that cross the window will be selected.

If you accidentally selected an object that you do not want to include in the modify
command, type R or Remove in the Command window and select the object again. It will
be removed from the selection group. If you then need to add another object to the
selection group, you need to type A or Add and then selectit. You can also quickly remove
an object from the selection set by holding the shift key down and selecting the object.

The PICKADD command controls whether subsequent selections replace the
current selection group or add to it. If PICKADD = 0, then the object will replace the
selected object. If PICKADD = 1, the object will be added to the selection group. If
PICKADD = 2, the object will also be added to the selection group but with the added
feature that the selected objects will remain selected when you exit the SELECT
command. The size of the pickbox may be set in the Options window — Selection tab. If
you click on the Visual Effect Settings... button, you can set the selection preview filters
and the area selection effect.

2.19) OBJECT SELECTION TUTORIAL

AutoCAD® has a whole range of tools which are designed to help you select just
the objects you need. This tutorial is designed to familiarize you with these selection
options.

2.19.1) Selecting objects using the pickbox.

1) View the Selection video and read section 2.18).

2) Open your set-mm.dwt template file.

gSaveAs

4) Get into your World Coordinate System.

3) Selection Tut.dwg.

5) Draw a Circle of radius 20 mm whose center is located at 75,100.



6) ARray the Circle using the following settings

a) Polar Array
b) Center point = 150,150

c)

d) Fill angle = 360

7) Zoom All

8) EXPLODE the array group.
Command: explode or

a)

b)
c)
d)
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OOO
O
O

og
O O Polar Array
g

O

Total number of items =10

Modify Panel: il O O
Select objects: Selectthe array group.

Select objects: Enter

9) E Save

10) Use the pickbox to Erase objects.

".---.h

Command: e or erase or Modify panel:

Select objects: all

Select objects: r (Note: This command allows you to remove an object from
your selection set. You may also remove objects from the selection set by holding
down the shift key.)

Remove objects: Select all but the left and right circles using the pickbox as
shown in the figure on the left.

Remove objects: a

Select objects: Select the bottom two circles using the pickbox as shown in
the figure on the right.

Select objects: Enter

S

~—
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2.19.2) Selecting objects using a window

1) Erase the bottom two circles using a window.

a)
b)

c)

d)

Command: e or erase or

Select objects: Move your pickbox to the approximate location of Corner 1 and
click your left mouse button once.

Specify opposite corner: Move the mouse down and to the right and click
your left mouse button again at the approximate location of Corner 2. (Only objects
that are completely enclosed in the window will be selected.)

Select objects: Enter

Corner 1 Selection window

O\ _
K\__‘/} ( \;’ Corner 2

2) Erase the top four circles using the crossing window option.

Command: e or erase or

Select objects: Move your pickbox to the approximate location of Corner 1 and
click your left mouse button once.

Specify opposite corner: Move the mouse down and to the left and click your
left mouse button again at the approximate location of Corner 2. (Objects that are
completely enclosed in or cross the window will be selected.)

Select objects: Enter

Note: Clicking left to right will create a standard window, and clicking right to
left creates a crossing window.
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2.19.3) Selecting objects using advanced techniques

o = o

and don’t save your drawing and reopen
This will give you your full array of circles back. If you forget
between steps, you will need to draw the circle array again.

1)

2) Erase selected circles using a Fence line.

b) Command: e or erase or
C) Select objects: f
d) specify first fence point: Selecta point near Point 1.

Selection Tut.dwg.
to save or saved in

€) Specify next fence point or [Undo]: Select a point near Point 2.
f) Specify next fence point or [Undo]: Selecta point near Point 3.
g) Specify next fence point or [Undo]: Select a point near Point 4.
h) specify next fence point or [Undo]: Enter (Note: All objects that cross

the fence line are selected.)
i) Select object: Enter

O Point 4
O Point 2

Point 1

3) Erase selected circles using a Window
Polygon.

a) Command: e or erase or
b) select objects: wp

c) On your own, create the selection window
shown. IMPORTANT! To end the polygon

window hit Enter.

Note: A crossing polygon window option
may be invoked by typing CP.

Select window
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4) Erase selected circles using a Lasso window.

d) Command: e or erase or

€) Select objects: Click and hold your left
mouse button while dragging your mouse
to create the selection window shown.

Select window

Note: If you drag your mouse to the left, you
will create a crossing window.

2.20) OBJECT SNAP TUTORIAL

The objective of this tutorial is to familiarize the reader with the OSNAP and TRIM
commands. Object snaps automatically select specified geometric locations on an
existing object such as the endpoint or the center. Osnaps help you draw accurately and
quickly. In this tutorial we will be using the Automatic Object Snaps. Therefore, you will
not have to type the OSNAP command in the Command window. For the most part,
AutoCAD will automatically detect them.

2.20.1) Drawing using osnhaps

We will be drawing the following object.

3XR1.00

—~=—— 3.50

@2.00 —

1) View the Object Snaps video and review section 2.16).

Open
2) = set-inch.dwt.
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] s
3) OSNAP Tut.dwg.

4) Add the Object Snap panel to the Home tab.

T
CUI
User
a) Command: cui or Manage tab — Customization panel: [rt=rface
b) Customize User Interface window: Expand the Toolbars in the tree view on the

left side of the window.

!;n EUS!DI‘HIZE USET Inlerlace
Customize Transfer|

Custoniizations in All Files o
Al Customization Files % H r‘EI
- 'ﬁ' Imitial Setup \Workspace
E_]"@ Quick Access Toolbars
EIE Ribbon
% Tabs =
Expand Eﬁ Panels
| ®-8 Contextual Tab States
"~ o Togbai

#-C Smooth Mesh

--E Smooth Mesh Primitives
--E Dimengion

--E Diraw

--E Dirawe Order

--E |higquainy

--E Inzert

F-E— Layouts

F T bdadify

C) Scroll down until you see the ObjeCt 'Elﬂ!us!umlze"ser In!er!a.ce [—
Snap toolbar. Right click on Object |F=——
Snap and select Copy to Ribbon Costomize [Tiange]

Panels, Customizations in All Files 2
Al Cusgtomization Files E’;‘ = r‘a
F-EZ Properties

Insert Separator

~ Copy ToRibbon Panels
®-Z Refe  Mew Toolbar B
#HEZ Renn  Mew Flyout
"E Mg Renare
"E Sel Delete
E- Sta

E.]--E Sta Duplicate
@ cal  Copy
E- Texl  Paste
=l 1T ey
< Find... |

Replace...
- T .
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d) Select Yes in the CUI Editor — Confirm Copy to Ribbon Panels Node Window, if
one appears.

mor - Loniirm Lopy 1o Rabbon Fane ode

Do you want to copy the selected toolbar(s) to the Ribbon Panels node?

This operation doss not remove the selected items. The selected toolbar(s) are only copied to the Ribbon
Panels node of this CUI file.

[] Do not show me this message again [ Yes l [ Mo ],

e) Scroll up and expand the Ribbon and Panels in the tree view on the left side of the
window.

!:E !!I.IS!UI“IZE HSET Inlerlace
Custamnize Transfel|

Customizations in All Files o
Al Cuztomization Files % E r'EI
----- L¥ AutaCAD Classic

'ﬁ' Imitial Setup ‘Workspace E

Expand
— #- Quick Access Toobars

[~ =123 Ribbon
'% Tabsz
- 5@ Panelz
EXpa nd E‘i Anniotate - T et
E‘i Anniatate - Dimensions
E‘i Annotate - Leaders
E‘i Annotate - Tables
E‘i Arnnotate - Markup
E‘i Annotate - Annotation Scaling
E‘i Block Editar - OpendS ave
[ Block Editor - Geomnetric
m% Elock F ditor - Dimensional

f) Scroll down until you see the Object Snap panel. Right click and select Copy.

!:E EUS!OI‘I‘IIZE HSET Inlerlace Q@E‘
 Customize. | Transer|
Customizations in All Files I I Panel Preview 2
All Custornization Files %’ H r‘g
E‘i Wiew - Palettes
; — e e
E’i igw - Palettes 3D =i "/’ X | X|= ® @ O
+ e slzale]nn
- e - Windows
! ject Si
E‘i Wiew - Coordinates Object Snep =
g
E_i Viewp :ew :anel
=8 Contextual il ow_
EII-E Toolbars Rename @
"E Smooth M Delete
"E Smooth b buplicat
- Dimension upleate
- Draw
--E Draw Orde Faste
- Inquiry Find... ——————————— |
;
= | t d
ase. Replace... [Properties 4l
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g) Within the Tabs root, right click on the Home 2D tab and select Paste.
h) Select OK.

fﬂ‘, Customize User Interface

Custamize | Transter|

Customizations in All Files £
&l Customization Files M% H k2
'Q' 20 Dirafting % Annotation Default [curent) M
¥ 30 Modeling [l
; '¢' AutoCAD Classic
'¢' Imitial Setup \Work space
-5 Quick Access Toolbars
=23 Ribbon
B% Tabs
E-F3 dnnotate
E Homme 20
E Har Mew Tab
"El Inse Rename
"El Man{  pemove
- Mesd
..E Outp Duplicate
FS e Copry M
4 I Paste Hl]
Command Lisk: Find... 2~
Replace...
I ~

i) The Object Snap panel should automatically show up in the Home tab. You can
hide or show panels by right clicking on an existing panel and selecting Panels.
The check mark means that the panel is showing.

Insert

Annotate Parametric  View

Line

2 1-5-»

+
G}’]'D Move

&=

Draw «

Manage Output  Express Tools

BOL B %8 & s 8 €% -
B/ Ak | - |v|[|unsaved Layer State bl | il

S BB - P o ~| Tt - [

Tabs » b

Panels ¥ | v Draw

v Modify

v Layers

« Annotation
v Block

v Properties

v Utilities

v Clipboard

v Object Snap

Layers - Annoiation

Note:

You may rearrange the panels by clicking on the Panel name and
dragging it to a new location.
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5) Enter your World coordinate system.
6) Draw a Circle of diameter 2 whose center is located at 5,4.

7) COpy the circle to create the three outer circles. Look at the initial drawing to get the
distances. Try to do this without looking at the How? box.

How?

e
a) Command: co or copy
b) select objects: Selectthe circle.
C) Select objects: Enter

d) Specify base point or [Displacement/mOde/Multiple]
<Displacement>: M

e) Specify base point or [Displacement/mOde/Multiple]
<Displacement>: Select any point in the drawing area.

f) Specify second point or [Array] <use first point as

displacement>: @2.5,2
g) Specify second point or [Array/Exit/Undo] <Exit>: @2.5,-2
h) Specify second point or [Array/Exit/Undo] <Exit>: @-3.5,0
i) Specify second point or [Array/Exit/Undo] <Exit>: Enter

8) Zoom All.
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9) Turn your Object Snap on o~ in the Status Bar and tell . Endpoint
AutoCAD® to automatically detect centers, tangencies and  Midpoint
perpendicularities. v © Center
a) Set up your Object Snap options by clicking on the . Node

arrow next to the Object Snap icon in the Status bar. © Quadeant
Select Center, Perpendicular and Tangent. S
—-- Extension
2 Insertion
10) Set the size and color of the AutoSnap marker. L B
a) Application - Options window — Drafting tab: Set the ¥ O Tangent
AutoSnap Marker Size to maximum and then click the /% Nearest
Colors... button.

", Apparent Intersection

b) Drawing Window Colors: Set the autosnap marker /# Parallel
color to red and then click on the Apply & Close o snap settings..
button.
c) Click OK in the Options and Drafting Settings windows. —_= =9~ N0~
Eﬂpf'ihns w
Current profile: <<Unnamed Prafile: » E Current drawing: OSMAP Tut.dwg

| Files || Display | Opsn and Save | Plot and Publish | Systern | User F'references| Dirafting |3D Modeling || Selection | Profiles|

AutaSnap Settings AutaTrack Settings

Karker Display palar tracking vectar
Magnet Dizplay full-zcreen tracking wector
Display AutoSnap tooltip Dizplay AutaT rack tooltip

[ Display AutoSnap aperture box

Alignment Point Acquisition -

() Shift to acquire
AutaSnap Marker Size Aperture Size

1
U

L

11) Visualize the autosnap markers.
a) Start a Line anywhere in the drawing area.

b) Move your cursor around the circles and locate each one of the automatic snap
markers (Center, Perpendicular, Tangent).
c) Hit Esc to exit the LINE command.

Ferpendicular
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12) Set the autosnap marker size back to 25% of maximum and the color to your
preference.

13) Draw 3 TANgent Lines around the outer circles.

a) Command: |or .
b) specify first point: Move your cursor to one of the circles. Notice that the
tangent Osnap marker does not appear. To specifically tell AutoCAD® that you

want to detect the tangent, type tan or select

c) to Select the circle.

d) Specify next point or [Undo]: Move your cursor to the circle at the other
end of the line. Again, AutoCAD® will not detect the tangent. Type tan or select

e) to Select the circle.

f) Specify next point or
[Undo]: Enter

g) Complete the other two
lines.

14)Draw the 3 Lines from the
CENter point of the middle
circle to PERpendicular to the
outer tangent lines. Use the
Osnap markers to guide you.
(Note: To acquire the center of
the circle you need to hover
over its circumference.)
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2.20.2) Trimming

1) TRim the unwanted lines.

2)

a)
b)

d)

Command: TRim or Modify panel:
Select cutting edges

Select objects or <select all>: Select the 3 tangent lines and the middle
circle.

Problems?
o |If AutoCAD® will not let you select multiple items, change your PICKADD
variable to 1.

Select objects: Enter

Select object to trim or shift-select to extend or [Fence/
Crossing/Project/Edge/eRase/Undo]: Select the inner portion of the outer
circles and the lines inside the middle circle.

Problems?
o If AutoCAD® will not let you trim the outer circles, you did not draw the
tangent lines correctly.

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

Save your drawing and print

your extents using the scale to
fit option.
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2.21) POLAR TRACKING

Polar tracking restricts cursor movement to specified angles. When you are
creating or modifying objects, you can use polar tracking to display temporary alignment
paths defined by the polar angles you specify. Figure 2.21-1 shows a polar tracking path
restricting a line to be along a 15-degree angle. Once a polar tracking path has been
snapped to, a distance from the previous point may be entered in the Command window.
This will place the next point along the polar path at the specified distance.

Polar: 1,7318 = 15°

Figure 2.21-1: Polar tracking path

Polar angles are relative to the orientation of the WCS or the current user
coordinate system (UCS). You can turn your polar tracking on and off by clicking on the
Polar Tracking G icon in the Status Bar. To change the increment of the tracking
angle you can use the POLARANG command, or click on the arrow next to the Polar
Tracking icon and select Tracking Settings.... Figure 2.21-2 shows the Polar Tracking
settings window.

A Drafting Settings et

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

[ Polar Tracking On (F10)
Polar Angle Settings Dbject Snap Tracking Settings
[ncrement angle: (®) Track orthogonally only
E ]

() Track using all polar angle settings

[] Additional angles

MNew

Delete Polar Angle measurement
(®) Absolute

() Relative to last segment

[oc ][ Gmed |[ b

Figure 2.21-2: Polar tracking settings
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Polar snap restricts cursor movement to specified increments along a polar
tracking path. You can turn on the polar snap by setting your SNAPTYPE variable to 1 (a
value of 0 is for standard snap). You can set the polar snap distance with the POLARDIST
command.

2.22) OBJECT SNAP TRACKING

Object snap tracking enables you to track along alignment paths that are based on
object snap points. After you acquire a point, horizontal, vertical, or polar alignment paths
relative to the point are displayed as you move the cursor. You can acquire up to seven
shap points at a time. Acquired snap points are displayed as a small plus sign (+). You
can turn your object snap tracking on and off by clicking on the Object Snap Tracking

- icon in the Status Bar or by hitting F11. Figure 2.22-1 shows a line being drawn with
the help of object snap tracking. The end of the line will be drawn where the center of the
circle aligns with the endpoint of the existing line.

A temporary track point is a point that is not associated with the geometry directly,
but with the alignment paths that come off the geometry. You can select a temporary track

point by typing TT or selecting the Temporary Track Point icon in the Object Snap
panel and then selecting the point.

Object snap tracking is set to create paths at 0, 90, 180, and 270 degrees.
However, you can use polar tracking angles instead by setting the POLARMODE variable
to 2.

Center: < 270°, Endpoint: < 180°

Figure 2.22-1: Using object snap tracking
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2.23) TRACKING TUTORIAL

The objective of this tutorial is to familiarize the user with AutoCAD’s tracking
ability. AutoCAD® allows you to track along polar paths. Polar paths are created at angle
increments that you specify. Distances along a polar path may be entered to identify the
location of the next point. Object snap tracking is also available. This allows you to place
a point at the intersection of multiple paths. These paths extend from acquired object
snhap points.

2.23.1) Polar tracking

1) View the Tracking video and read sections 2.21) and 2.22).

Ezbomn E355wem

2) set-mm.dwt and Tracking Tut.dwg

3) Status Bar:

Ak @ -~

a) Turn your Object Snap and Polar Tracking on.
+

b) Turn your Dynamic Input off.

4) Set your polar tracking angle increment to 15 degrees.
a) Command: polarang
b) Enter new value for POLARANG <90>: 15

5) Access the Osnap settings and activate the snaps shown.

o Drafting Settings IEI_
Snap and Grid | Polar Tracking | Object Snap | 3D Object Snap | Dynamic Input | Quic) ¢ | *
Object Snap On (F3) Object Snap Tracking On (F11)
Object Snap modes
Od Endpeint - Extension Select All
s Midpoint 4 []insertion Clear All
] Center b Perpendicular
&[] Geometric Canter = Tangent
=[] Node = MNearest
o Quadrant B[] Apparent intersection
b Intersection g Farallel

6) Enter your World Coordinate System and Zoom All.
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7) Draw the following object using polar tracking. The object is symmetric.
a) Start a Line at 30,30.
b) Move your cursor around the drawing area until you snap to the 60 degree polar
path.
c) Type 40 and then hit Enter.
d) Use polar tracking to complete the object.

25

‘( 30°

40

60°

Start point

8) Mirror your entire drawing. The first point of the mirror line should be 140,20. Use
the 90° polar path to snap the second point of the mirror line. Do not erase the original
drawing.

9) Status Bar. Turn your Object Snap Tracking o on.

10) Set your POLARMODE variable to 2. (This allows you to track using polar paths.)
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11) Draw an octagon that is aligned on a 15 degree path from Point 1 and a 90 degree
path from Point 2.

a)
b)
c)

Command: POLygon or Draw panel: @

Enter number of sides <4>: 8

Specify center of polygon or [Edge]: Acquire Point 1 by moving your
cursor over it. A small cross will appear when the point is acquired. Move the
cursor out along the 15 degree polar path. Acquire point 2. Move the cursor along
the 90 degree polar path until the 15 degree path appears. Select the point where
the paths intersect.

Enter an option [Inscribed in circle/Circumscribed about circle]
<I>: i

Specify radius of circle: 15

Point 2

Point 1

12) Draw a hexagon in the middle of the two main objects using a temporary tracking point.

a)
b)
c)

d)

2-106

Command: POLygon or Draw panel: @
Enter number of sides <8>: 6
Specify center of polygon or [Edge]: Selectthe Temporary Track Point

icon in the Object Snap panel

Specify temporary OTRACK point: Acquire the intersection of the two
extensions shown in the following figure and then select the point where the
extensions cross.



f)

s))
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Specify center of polygon or [Edge]: Use the 90 degree path off of the
temporary track point and the 0 degree path off of Point 1 to establish the center
of the polygon.

Enter an option [Inscribed in circle/Circumscribed about circle]
<I>: |

Specify radius of circle: 30

g Temporary track point.

Point 1
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13) E = and print your drawing.

2.24) DYNAMIC INPUT

Dynamic input provides a command interface near the cursor to help you keep
your focus in the drawing area. When the dynamic input is on, a tooltip displays
information near the cursor that is dynamically updated as the cursor moves. You can
enter a response in the tooltip area instead of in the Command window. If you press the
Down Arrow Key, you can view and select options. Pressing the up Arrow key displays
recent input. Figure 2.24-1 shows the use of dynamic inputs in the creation of a line.

Figure 2.24-1: An example of dynamic inputs

The dynamic input may be turned on and off by clicking on the Dynamic Input

+

icon in the Status Bar or by using the F12 key. To set the dynamic input controls,
right click on the Dynamic Input icon in the Status Bar and select Dynamic Input
Settings... or from the Application button, Tools — Drafting Settings... - Dynamic Input
tab. Figure 2.24-2 shows the Dynamic Input settings window.
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When the pointer input (see Figure 2.24-2) is on and a command is active, the
location of the crosshairs is displayed as coordinates in a tooltip near the cursor. Use the
pointer input settings to change the default format for coordinates and to control when
pointer input tooltips are displayed.

When the dimensional input (see Figure 2.24-2) is on, the tooltip displays distance
and angle values when prompted for a second point. The values in the dimensional
tooltips change as you move the cursor. You can press Tab to move to the value you
want to change. When you use grip boxes to edit an object, the dimensional input tooltips
can display the following information: original length, a length that updates as you move
the grip, the change in the length and angle, and the radius of an arc. Which one of these
is displayed may be set in the dimension input settings.

ﬂ Drafting Settings L X |
| Snap and Grid | Polar Tracking | Object Snap |3D ObjectSnap| Dynamic |HPUt| Quick Pmperﬂ‘ [+l
Enable Pointer Input [#] Enable Dimension Inputwhere possible
Pointer Input Dimension Input

Dynamic Prompis

[¥] Show command prompting and command
input near the crosshairs

Show additional tips with command
prompting

Drafting Tooltip Appearance... ]

T

Figure 2.24-2: Dynamic input settings

2.25) DYNAMIC INPUT TUTORIAL

The objective of this tutorial is to familiarize the user with using dynamic inputs and
the different settings that are available. The dynamic input allows you to enter commands
and select options in an area near the cursor and the object being drawn.

2.25.1) Dynamic input settings

1) Read section 2.24)

Eomn gSaveAs

2) set-inch.dwt and

Dynamic input Tut.dwg.
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3) Status Bar:

+
a) Turn your Dynamic Input "1 on.
. |G~ . s
b) Turn your Polar Tracking and Object Snap Tacking off.

4) Activate a1 x 1 GRID and Zoom All.

5) Change the dynamics input settings.

a) Status Bar: Right click on the Dynamic Input icon and select Dynamic Input
Settings...

b) Drafting Settings window — Dynamic Input tab: Select the Settings... button under
Pointer Input.

c) Pointer Input Settings window: Activate the Polar format, Absolute coordinates
and When a command asks for a point radio buttons.

d) Select OK in both windows.

# Drafting Settings [ X

|Snap and Gridl Polar Tracking | Object Snap | 3D ObjectSnap‘ Dynamic Input | Quick Propert| <_f_'

[¥]Enable Painter Input [¥]Enable Dimension Inputwhere possible

Pointer Input Dimension Input

3'pointer Input Settings W

Format

For second or next points, defaulk to:

© porforna

() Cartesian Format

Dynamic Prompts Oral a
Relative coordinates
Show command prompting and command

input near the crosshairs © Absalute coordinates
Show additional fips with command Wisibility:
prompting Show coordinate boolkips:
() As soon as I kype coordinate data
Drafing Tooltip Appearance... ] (=) When a command asks For a point
(O Always - even when not in command
Lok J[ cacel J[ wee ] ||| o] Come ] [

6) Draw a Line from (2,2) to (3,3) with the dynamic input on.

a) Command: |or line

b) specify first point: Move your cursor around the drawing area. Notice the
coordinates near the cursor. When finished, enter the first point without taking
your cursor down to the Command window 2,2.

C) Specify next point or [Undo]: Move your cursor around the screen and see
the length of the line and angle change. When finished enter the second point 3,3
without taking your cursor down to the Command window and then Enter to exit
the command.

d) Specify next point or [Undo]: Enter

e) Note the coordinate of the second point is relative to the WCS.
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7) Pointer Input Settings window:  Change Absolute coordinates to Relative
coordinates.

8) Draw a Line from 4,4 to 5,5 as in step 6).

9) Zoom All. (Notice that the second point is relative to the first point and not to the
WCS.)

10) Pointer _Input _Settings _window:  Change Relative coordinates to Absolute
coordinates.

2.25.2) Locking a coordinate

1) We will be drawing a Line from 3,2 that is 3 inches long at a 45 degree angle. From
the end of the previous line, draw a Line that is 2 inches long at a 30 degree angle.

a) Command: |or .

b) sSpecify first point: 3,2

C) Specify next point or [Undo]: Press the Tab key until the angle dimension
turns red (box color should be white) and then type 45 and hit the Tab key again.
Notice the lock that appears on the angle dimension.

d) Specify next point or [Undo]: Move your cursor around the drawing area.
Notice that the length of the line changes, but the angle does not. When finished,
type 3 and hit Enter.

€) Specify next point or [Undo]: Pressthe Tab key until the linear dimension
turns red (box color should be white) and then type 2 and hit the Tab key again.

f) Specify next point or [Undo]: Move your cursor around the drawing area.
Notice that the angle of the line changes, but the length does not. When finished,
type 30 and hit Enter twice.

2) E Save

2.26) GRIP BOXES

Obiject grips or grip boxes are usually blue boxes that appear on a selected object
if no command is active. Once the grip boxes appear, you can use them to MOVE, COPY,
SCALE, ROTATE, MIRROR and STRETCH the object. To understand how grip boxes
work, let’s look at a simple line (Figure 2.26-1). If you click on the line, grip boxes will
appear at the ends and the middle. If you click on the middle grip box, you can move the
entire line. If you click on one of the end grips, you can stretch the line. For more
advanced options, click on a grip and then right click to access a shortcut menu.
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............................. m
Repeat LINE
Recent Input »
Right click to access diobomrd X
Non-selected Line shortcut menu. -
Isolate 4
_/_ Erase
+§+ Move
Gfip boxes Oc;j Copy Selection
m Scale
(:) Raotate
Crraw Order 3

@3 pdd Selected

Selected line ﬁﬂ Select Similar
“[} Deselect Al

Subohject Selection Fiter ¥
W Quick, Select, ..
Properties

Guick Propetties

Figure 2.26-1: Grip boxes

The grip box mode may be turned off by setting the GRIPS variable to 0 and turned
on by setting it to 1. Additional midpoint grips on polyline segments may be shown by
setting GRIPS to 2. The size of the grip boxes are controlled by the GRIPSIZE variable.
Grip box settings are also available in the Selections tab of the Options window.

2.27) GRIP BOX TUTORIAL

The objective of this tutorial is to use object grips or grip boxes and the Properties
window to edit a drawing. Grip boxes allow you to quickly modify an object without having
to enter a command.

2.27.1) Preparing to draw

1) Read section 2.26).

[ Open

2) the preexisting file grip_boxes_student_2018.dwg. This is located on the
disc that comes with the book.

3) gSaveAs

Grip boxes Tut.dwg.
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4) Status Bar:

a) Turn your Object Snap

G—v

on.
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, Object Snap Tracking

b) Turn your Dynamic Input

off.

and Polar Tracking

5) Deactivate all but the following automatically detected object snaps: Endpoint,

Center, and Perpendicular.

2.27.2) Fixing the drawing

We need to fix the areas indicated in the figure.

MEND _—

Make vertical

B

1) Repair corner A.

AN

= Change to a solid line

a) Select the almost vertical line at corner A.

b) Click on the top grip box.

c) Move your cursor and see the end of the line moves.
d) Move your cursor over to right end of the horizontal line at corner A. Once the

END snap marker appears, click your left mouse button.
e) Hitthe Esc to deselect the line.

Extend the
center line
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2) Using the same procedure to repair corner B.

3) Make line C vertical. ;

a) Select line C (the centerline). a

b) Click on the bottom grip box.

c) Acquire the top end of the centerline by moving
your cursor over it.

d) Move your cursor vertically downward until the 0
degree tracking path appears and then click your
left mouse button.

f) Hit the Esc to deselect the line.

4) Change circle D to a solid line.
a) Select circle D.
b) Locate the Layers panel in the Home tab.
c) Select the layers pull down selection window by clicking on the arrow.
d) Move your cursor down the list and select Visible.
e) Hit the Esc to deselect the circle.

2 5% s 25 %%
Unsaved Layer State -
() Bl [ Hidden =
G oo O

Q of o ] Center

[ £ of" I Hidden |
[ £ o [l Visible |
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5) Extend Line E past the top and bottom horizontal visible/solid lines.

Select an object to change or
Select an object to change or

Command: len (lengthen)
Select on object or
Enter delta length or
Select an object to change or

LINE C

CORNER A

or

Modify Panel: L«
[DElta/Percent/Total/DYnamic]:

[Angle]

<0.0000>:

[Undo]: Select Line E near the top.

10

de

[Undo]: Select Line E near the bottom.

[Undo]: En

CORNERB

ter

CIRCLE D

D,

LINE E
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2.27.3) Modifying the drawings shape

The following figure lists the modifications that we will perform.

Fillet

/N

F G

Make larger
e ————ee

J

Fillet Move down

1) Apply an R5 (radius = 5) Fillet to corners F and G.

a)
b)
c)
d)

e)

f)

Command: Fillet or Modify panel:

Select first object or [Undo/Polyline/Radius/Trim/Multiple]: r
Specify fillet radius <10.0000>: 5§

Select first object or [Undo/Polyline/Radius/Trim/ Multiple]: Select
one of the two lines that make up corner F.

Select second object or shift-select to apply corner: Selectthe other
line that makes up corner F.

Command: Hit the space bar to repeat the last command and apply the same fillet
to corner G.

2) Apply a R10 Fillet to corners H and J. This time use the Multiple option.
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3) Change the size of Circle D.
a) Select Circle D.

4)

b) View tab — Palettes panel:

X
@

ml
—
—r

Properties

c) Properties window:

Change the circle’s

Diameterto 30 and click on the graphics screen
to watch the changes occur. Close the window

when you are done.

d) Hit the Esc to deselect the circle.

On your own, LENgthen the vertical centerline of
circle D in both directions by 2.5 units.

Move line L and the fillets down by 20 mm.
a) Using a window to select line L and both fillets.
b) Left click on the middle grip box.

c) Right click on the middle grip box and select
Move from the shortcut menu.

| Circle

] % B

General
Color
Laver
Linetype
Linetvpe scale
Plot style
Lineweight
Hyperlink
Thickness

3D Yisualization
Iaterial

Geomekry
Center ¥
Center
Cenker £
Radius
Diameter
Circurnference
frea
Mormal
Mormal ¥
Mormal Z

M Evlayer
Wisible

BylLayer
1
BwCalar

ByLaver

ByLaver

75
40

0

10

30 H
62,5319

314.1593

0

0

1

d) Specify move point or [Base
point/Copy/Undo/exit]: Use polar tracking
to move line L and the fillets down 20 mm.

PROPERTIES

=
-

Specifies the diameter of the circle

&

Erase

+
o+

Maowve

0%
(=]}

&l
O

o 4
-

Copy Selection
Scale

Rotate

Draw Order
Group

Select Similar
Deselect All

Subobject Selection Filter
Quick Select...

QuickCalc

Find...

Properties

Quick Properties

6) Use grip boxes to connect the ends of the vertical lines to the fillets.

7)

ESave

and print your drawing.
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2.28) PARAMETRIC DRAWING

The commands located in the Parametric panel allow you to apply geometric and
dimensional constraints to 2D drawings (shown in Figure 2.28-1). The power of
parametric drawing becomes apparent during the design phase of a part. Parametric
drawing allows you to apply key functional constraints and play with or adjust the rest of
the part design without worrying about losing the constraints that you have already
applied.

Home  Insert Manage Output  Bipress Tools -

IZE} i+ © &5 Show/Hide m é‘y £) &) [ showfride IZE fa:

V4 = 2 Show All Show All

Auto Ak al q Linsar  Aligned Eﬁ r_l'g r_"ﬂ Delete  Parameters

Constrain | &3 ¢ | [[1| = || & Hide Al M [ Hide Al Constraints  Manager
Geomeatric Fl Dimensional + Fl Manage

Figure 2.28-1: Parametric panel

2.28.1) Geometric constraints

Geometric constraints control the orientation relationship between two elements or
of a single element. For example, you are able to force an element to be horizontal, or
you can make two lines be perpendicular to each other. Table 2.28-1 describes the
available geometric constraints. This command may be accessed through the Parametric
ribbon tab or by using the GEOMCONSTRAINT command.
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Constraint Icon Purpose
Type
Coincident s Constrains two points to coincide, or a point to lie on an
" object or an extension of an object.
Colinear e Constrains two lines to lie on the same infinite line.
. Constrains two circles, arcs or ellipses to have the same
Concentric @I center point.
Fix & Constrains a point or a curve to a fixed location and
orientation with respect to the WCS.
Parallel i Constrains two lines to maintain the same angle.

¢ Constrains two lines or polyline segments to maintain a 90
degree angle to each other.
Constrains a line or a pair of points to lie parallel to the x-axis

Perpendicular

Horizontal of the current UCS.
. Constrains a line or a pair of points to lie parallel to the y-axis
Vertical ell of the current UCS.
Tangent > Constrains two curves to main.tain a pqint of tangency to
each other or their extensions.
Smooth = Constr_ain_s a §p|ine to be co_ntigu_ous and mainta_in G2
continuity with another spline, line, arc or polyline.
Symmetric [ Constraints two curves or points on objepts to maintain
symmetry about a selected line.
Equal = Constrains two line or polyline segments to maintain equal

lengths, or circles and arcs to maintain equal radii.

Table 2.28-1: Geometric Constraints

2.28.2) Dimensional constraints

Dimensional constraints control size and angle. You can apply a dimensional
constraint between two elements, two points on one element or to control the overall size
or angle of an element. The size of the element will automatically change if the value of
the dimension is changed. The dimension contains both a name and a value. This allows
you the ability to relate one dimension to another through an equation (see Figure 2.28-
2). Dimensional constraints may be accessed in the Parametric ribbon tab or by using the
DIMCONSTRAINT command.
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——d5=dia2#—
—td1=dia18#{~——d2=dia2 & dia1=204

dia2=3*dial1/2&

rad1=dia1/4 & {&- &

rad3=2*rad 14 =E % j', a
\¥rad2=rad1ﬂ -

rad4=rad3 &

Figure 2.28-2: Example of parametric constraints

2.29) APPLYING PARAMETRIC CONSTRAINTS TUTORIAL

The objective of this tutorial is to familiarize you with applying geometric and
dimensional constraints to a pre-drawn part.

2.29.1) Applying geometric constraints

1) Read section 2.28).

(=g Open

2) the preexisting drawing parametric_student_2017.dwg.

3) gSave.ﬂs

4) Our goal is to make the drawing on the left look like the drawing on the right without
having to redraw it.

Apply Parametric Tut.dwg.

© ©
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5)

6)

We start by applying the geometric
constraints. The first thing you might
think about doing is to make the
bottom line horizontal, the left line
vertical, followed by a few more
orientation constraints. However, as
you can see in the figure, that doesn’t
work out too well. | have found the
best constraint to start with is the

coincident constraint . Find
everything that needs to be fixed

together and apply that first and then apply the orientation constraints.

V4

£l

Apply a COINCIDENT constraint to every corner.

a) Parametric ribbon tab — Geometric panel:

b) select the first point or

[Object/Autoconstrain]

<Object>:

Hover

over the bottom line near the bottom left corner of the part. Once you get this

symbol % at the corner, select the line.
Select the second point or [Object] <Object>: Hover over the left vertical

line near the bottom left corner of the part. Once you get this symbol @ at the
corner, select the line. A blue square should appear at the corner.
Apply a coincident constraint to the remaining corners using a similar procedure.

Coincident \
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7) Make the bottom line HORIZONTAL and the left line VERTICAL as shown in the
following figure.

a) Parametric ribbon tab — Geometric panel: EI
b) Select an Object or [2Points] <2Points>: Select the bottom line.

c) Apply a vertical @ constraint to the left line using a similar procedure.

E

=]

8) On your own, apply the following constraints. See the figures below and on the
following page to guide you.

a) FIX the bottom horizontal line.

b) Apply a COLINEAR constraint to the top two lines.

c) Make the right side top line PARALLEL to the bottom line.

d) Make left the two short nearly vertical lines PARALLEL to the left vertical line.

e) Make the short nearly horizontal line PERPENDICULAR to the right side short
vertical line.

f) Make the two top lines EQUAL EI in length.
g) Make the two circles CONCENTRIC .

b) Colinear
f) Equal

| & d) Parallel

g) Concentric e) Perpendicular

El

a) Fix
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g) E Save

2.29.2) Applying dimensional constraints

Now that our part is completely constrained geometrically, let's add some size

constraints.

1) Add LINEAR dimensions to the part.

a)
b)

f)

51

Linear

Command: dclinear or Parametric ribbon tab — Dimensional panel: hd
Specify first constraint point or [Object] <Object>: Hover over the

top horizontal line near the left corner of the part. Once you get this symbol % at
the corner, select the line.
Specify second constraint point: Hover over the bottom horizontal line

near the left corner of the part. Once you get this symbol @ at the corner, select
the line.

Specify dimension line location: Pull the dimension away from the part
and click the left mouse button.

Dimension text = 67 Don’t worry about the dimension value right now, just hit
Enter.

Place the rest of the linear (DCLINEAR) dimensions shown in the figure using a
similar procedure. To place the linear dimensions between the lines and the center
of the circle, select the line first and then the border of the circle.

Don’t worry if your dimensions are named differently than the following figure.
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d2=42 &

d4=28 @&

ang1=50 4

d5?]8 a /

d3=68 &

2) On your own, add the angular (DCANGULAR) and diameter (DCDIAMETER)

&) dimensions. Read the command prompt for guidance.
3) Double click on the angular dimension and type ang1=45 and then hit Enter.

4) Use the same procedure to set both the dimension NAME and VALUE of all the
constraints to be the same as those shown in the figure below. NOTE: You may need
to create some temporary dummy names if you have a duplicate dimension name.
You should start with the diameter dimension since every other dimension is based off
of those dimensions.

d2=5*dial /2 &

d4=2*dial}8

|

d1=7*diala|

dia1=10£ dia2=2*dial1&
y ? angl=454
d5=%dio2 i J
d3=5*diq1i
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ESave

As you can see, we have related every dimension to dia7. Therefore, if we change
the value of dia7, the entire part should change size. Change dia7 to 30. As you can
see, something went terribly wrong. This is a clear sign that we did not completely
constrain our part. Can you figure out what dimension we missed? Undo until the
part is back to its correct shape and size.

Add the LINEAR dimension that controls the total length of the bottom line and set its
length to 15*dia1.

Change dia1 to 30. This time the result is completely different.

ESave

and print your drawing using the scale to fit option.
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2.30) AUTOMATIC PARAMETRIC CONSTRAINTS TUTORIAL

The objective of this tutorial is to familiarize the reader with applying parametric
constraints to an already correctly drawn part.

Ezbomn E;i5wem

1) set-mm.dwt and Auto Parametric Tut.dwg

2) Draw the following object using the proper OSNAPS. Do not include the dimensions,
but draw it to the correct size.

@60
@30

90

3) Automatically apply the geometric constraints based on your drawing.

%

Auto
Constrain

a) Command: autoconstrain or Parametric tab — Geometric panel:
b) sSelect objects or [Settings]: all
C) Select objects or [Settings]: Enter
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x} =

constraints may be slightly different

depending on how you drew the object. Most .

of the constraints are obvious. However, the P
PARALLEL constraints are not so clear. '
Which elements are parallel to which |
elements? To find out, hover your mouse | e
over the constraint and connecting '
constraints will highlight. You will also notice
that an X will appear below the constraint. If P
you click on this X, the constraint will be :
deleted (don’t do this right now).

d) Notice the constraints that were made. Your / 5
A

4) Apply the following dimensional constraints. If you name your dimensions the same
as shown in the figure, it will make it easier later on. It is hard to see in the figure, but
dia1 = 30 and dia2 = 60.

dia?=56#&

d4=658

d3=40@
d2=25@&

d1=908
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5) Apply functional relationships between the dimensional constraints.

Jx
Parameters
a) Command: parameters or  Parametric tab — Geometric panel: | M=o
b) Parameters Manager window: Input the following functional relationships between
the dimensional constraints. The Parameters Manager allows you to change the
name and value of every dimension (double click to change the value). Refer to
the above figure to relate the name to the original value.

c) Close the Parameters Manager window.

x
#. #
6) Change d1 to 60 and make sure all the [l | ¥ %= X search for parameter Q)
constraints are properly applied. B [ ame Expression | Yalue
E Dimensional Constraint Parameters
7) Save and print your drawing using the s gj; i .
scale to fit option. g alds  diyz 45
L alds 2+l &0
@ Bodial  duy3 a0
2 Bodisz  z+dU3 &0
E
E|(»
- —
(=8
£ all: & of & parameters displayed
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DRAWING IN AUTOCAD QUESTIONS

Name:

User interface

Q2-1) The shortcut menu is accessed by

a) Hitting the space bar
b) Left clicking
c) Right clicking
d) Hitting the enter key

[ Chapter 2: Drawing in AutoCAD® ]

Date:

Q2-2) The window and tab that you need to access in order to change the drawing area’s

color?

a) Options-Selection
b) Options-Drafting
c) Options-Files

d) Options-Display

Q2-3) This key allows you to quickly repeat your last command.

a) space bar
b) esc

c) tab

d) enter

Q2-4) Circle all the ways that you can use to access AutoCAD’s commands.

a) Ribbon panels

b) Command window

c) Tool palettes

d) Application button search box

Q2-5) A place that gives you quick access to commands that are frequently turned on

and off.

a) Ribbon panels

b) Command window
c) Tool palettes

d) Status bar
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Starting and setting up a drawing

Q2-6) The system variable that determines whether the Select Template window or the
Create New Drawing window appears when starting a new drawing.

a) drawing
b) startup
c) template
d) create

Q2-7) The command that is used to select your unit of measure and precision.

a) limits
b) precision
C) measure
d) units

Q2-8) The command that is used to set your paper size.
a) limits
b) precision

C) measure
d) units
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Name: Date:

Coordinates
Q2-9) Which coordinate system is stationary and cannot be translated or rotated?

a) WCS
b) UCS
c) CCS
d) LCS

Q2-10) Which coordinate system may be translated and rotated by the user to make
drawing easier?

a) WCS
b) UCS
c) CCS
d) LCS

Q2-11) An absolute coordinate is measured relative to the ....

e) origin

f) last point entered

g) bottom left corner of your paper
h) cursor

Q2-12) A relative coordinate is measured relative to the ....

a) origin

b) last point entered

c) bottom left corner of your paper
d) cursor

Q2-13) A relative coordinate is indicated by placing the following symbol before your
coordinate.

a) #
b) &
c) @
d) <
Printing

Q2-14) Which printing option prints everything that you can currently see?

e) limits

f) extents
g) display
h) window
i) scale tofit
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Q2-15) Which printing option will expand/reduce your drawing to fit the paper?

a) limits

b) extents
c) display
d) window
e) scale to fit

Q2-16) Which printing option prints everything within your defined paper size?

a) limits

b) extents
c) display
d) window
e) scale to fit

Q2-17) Which printing option prints everything that has been drawn?

a) limits

b) extents
c) display
d) window
e) scale to fit
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Name: Date:

Draw commands

Q2-18) An arc may be defined by its START, END and .... (circle all that apply)

a) radius
b) direction
c) diameter
d) angle

Q2-19) What is the typed command used to access text settings?

a) textsettings
b) edit
c) style
d) font

Q2-20) A polygon that is drawn on the outside of a circle is said to be ...

a) inscribed

b) circumscribed
c) outward

d) inward

Q2-21) A circle may be defined by its CENTER and .... (circle all that apply)
a) radius.
b) diameter.

c) circumference.
d) three points.
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Modify commands

Q2-22) What is the rotation basepoint used in the example shown? Rotated circle

a) circle center
b) top quadrant
c) right quadrant
d) bottom quadrant

Original circle

Q2-23) What is the scale basepoint used in the example shown?

a) lower left corner Original rectangle
b) upper left corner
c) rectangle center
d) upper right corner

Scaled rectangle

Q2-24) When moving an object using relative coordinates, the first base point may be ....
(circle all that apply)

a) the origin.

b) a point on the object.

c) the point that you are moving the object to.
d) any point.
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Name: Date:

Selecting objects

Q2-25) What type of selection window selects everything touching and inside the defined
window?

a) standard window
b) crossing window
c) lasso window

d) polygon window

Q2-26) Clicking and dragging the mouse from right to left produces a ....

a) standard window.
b) crossing window.
c) polygon window.
d) fence.

Q2-27) Clicking and dragging the mouse from left to right produces a ....

a) standard window.
b) crossing window.
c) polygon window.
d) fence.

Q2-28) Clicking, holding and dragging the mouse produces a ....

a) standard window.
b) crossing window.
c) lasso window.
d) fence.

Q2-29) When AutoCAD is waiting for you to select an object, the crosshairs turninto a ....

a) hand.
b) pickbox.
c) arrow.
d) lasso.

Q2-30) You know when an object is selected because it becomes ....
a) highlighted
b) invisible

c) blinks
d) bigger
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Q2-31) After selecting several objects to erase, what command would you type if you
wanted to remove an object(s) from the selection set?

a) add

b) delete
Cc) remove
d) eliminate

Q2-32) What key do you need to hold down if you want to remove an object(s) from the
current selection set?

a) ctrl
b) esc
c) tab
d) shift
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Name: Date:

Object snaps

Some of the following questions refer to the object snap panel shown.

— | K @R
D Ly AR N

Object Snap

Q2-33) Object snaps not only speed up the drawing process, you cannot draw .... without
them unless you enter coordinates.

a) accurately

b) neatly

c) efficiently

d) with the mouse

Q2-34) You may access the object snap settings by right clicking on the Object Snap icon
in the status bar, clicking on the arrow next to the icon, or by typing what command?

a) snapset
b) snap
c) osnap
d) object

Q2-35) Object Snap panel: Top row, ninth icon from the left?

a) endpoint
b) quadrant
c) nearest
d) tangent

Q2-36) Object Snap panel: Top row, third icon from the left?

a) endpoint
b) quadrant
C) nearest
d) tangent

Q2-37) Object Snap panel: Second row, sixth icon from the left?
a) endpoint
b) quadrant

C) nearest
d) tangent
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Q2-38) Which is the window and tab where you can access the Autosnap Marker size?

a) options-files

b) options-display
c) options-drafting
d) options-selection

Q2-39) The object snap that will not show where the first point of a line is located until the
second point is selected.

a) endpoint
b) quadrant
c) nearest
d) tangent
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Name: Date:

Tracking and dynamic input

Q2-40) This enables you to snap along angled track lines.

a) temporary tracking
b) object snap tracking
c) polar tracking
d) dynamic input

Q2-41) What typed command allows you to change the polar tracking angle.

a) pangle
b) anglepo
c) setang
d) polarang

Q2-42) This icon, located in the status bar, allows you to create tracking lines off of object
shap points.

a) temporary tracking
b) object snap tracking
c) polar tracking
d) dynamic input

Q2-43) What letters do you type to indicate that you want to create a temporary track
point?

a) tm
b) tt
c) tp
d) pt

Q2-44) What key do you press to cycle through the dynamic input dimensions?

a) esc
b) shift
c) ctrl
d) tab

Grip boxes

Q2-45) Clicking once on an object, while not currently in a command, accesses the ....
a) grip boxes
b) properties window

c) the command used to create the object
d) modify commands
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Q2-46) The grip box options may be accessed by .... on one of the boxes.

a) left clicking

b) right clicking
c) double clicking
d) dragging

Q2-47) The command used to make a line longer by a prescribed length.
a) extend
b) lengthen

c) stretch
d) grow
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DRAWING IN AUTOCAD PROBLEMS

Name: Date:

P2-1) (May be attempted after completing the Drawing using Coordinates Tutorial in
section 2.10.) Write down the relative Cartesian coordinates needed to create the
following object in the direction indicated in the figure. Assume that the start point is
created by clicking the mouse; therefore, we do not know its exact coordinate position.

Start point: Click mouse anywhere

Next point: 60
- - 40 =

Next point: ?
4]

Next point: 5 i
=

Next point: 2 30
3 -

Next point: a | 10 l

Next point: 1

pont. Start Point

Write down the relative polar coordinates needed to create the following object.

Start point: Click mouse anywhere

Next point: 60

Next point: s [ 40
> —_—
4]

Next point: = i
(@]

. | =

Next point: S l 30
o -

Next point: o) | 10 l

Next point: 1

Start Point
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NOTES:
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Date:

P2-2) May be attempted after completing the Drawing using Coordinates Tutorial and the
Printing Tutorial in sections 2.10 and 2.12. Fill in the table below with the appropriate
relative coordinates needed to draw this object in AutoCAD and then draw the object in
AutoCAD. Print using a window and the scale to fit option. Dimensions are in inches.

wn

N
——— Ry ——
o

8.75 -
—-—————————— 6,25 ——————————=
————— 4,00 ————=
(F) ©)
\
| (©)
(8)
4.50 25
305 (D) (E) (H)

() 0
- 7.00

To Point

Relative Coordinate

AtoB

BtoC

CtoD

DtoE

EtoF

FtoG

GtoH

Htol

lto A

SISICISICICICIIS
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NOTES:
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Name: Date:

P2-3) May be attempted after completing the Drawing using Coordinates Tutorial and the
Printing Tutorial in sections 2.10 and 2.12. Fill in the table below with the appropriate
relative coordinates needed to draw this object in AutoCAD and then draw the object in
AutoCAD. Print using a window and the scale to fit option. Dimensions are in millimeters.

- 75 -
50

55

() (H) —

(G) (F)

(A) (B)
75 50

To Point Relative Coordinate
AtoB
BtoC
CtoD
DtoE
EtoF
FtoG
GtoH
Htol
l[to A

PRPPPRPPRPPEP®
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NOTES:

2-146



[ Chapter 2: Drawing in AutoCAD® ]

Name: Date:

P2-4) May be attempted after completing the Drawing using Coordinates Tutorial and the
Printing Tutorial in sections 2.10 and 2.12. Draw the following object using relative
Cartesian and/or relative polar coordinates. Draw the object starting at the point indicated
and in the direction indicated. To connect the start point and end point, type CLOSE while
still in the LINE command. Write down the relative coordinates used to create the object
in the table. Print using a window and the scale to fit option. Dimensions are in millimeters.

—_——

70

30

Start point Use CLOSE to ‘/\
connect to the

start point 30 l 60
\ 750 >

70 30 ‘

Direction of travel
~J
[$)]

200

To Point Relative Coordinate

Start point to next point
to Next point
to Next point
to Next point
to Next point
to Next point
to Next point
to Next point
to Next point
to Next point

CRPPPPPRPPP®

OSE
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NOTES:
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P2-5) May be attempted after completing the WCS/UCS Coordinate Systems, Drawing
using Coordinates and the Printing Tutorials in sections 2.9, 2.10 and 2.12. Draw the
following object in AutoCAD. HINT: To draw the circle and square, try changing your
UCS to one of the corners of the main body. Print using a window and the scale to fit
option. Dimensions are in inches.

6.75

3.75

&1.50

—— 1.50

1.50

3.00
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P2-6) May be attempted after completing the WCS/UCS Coordinate Systems, Drawing
using Coordinates and the Printing Tutorials in sections 2.9, 2.10 and 2.12. Draw the
following object in AutoCAD. HINT: To draw the circles, try changing your UCS to the
corners of the main body. Print using a window and the scale to fit option. Dimensions
are in millimeters.

116
101

@20 s

| |

25 25

D —
92

|

25

|
@30

75
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P2-7) May be attempted after completing the Object Snap Tutorial in section 2.20. Draw
the following object using object snap commands where necessary. Put your name on
the drawing and then print it using a Window and the Scale to Fit option. Dimensions are
in millimeters.

@30 50

Tangent

Perpendicular leading to
the center of the circles.

Pentagon circumscribed
about an R30 circle.
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P2-8) May be attempted after completing the Object Snap Tutorial in section 2.20. Draw
the following object in AutoCAD using object snap commands where necessary. Put your
name on the drawing and then print it using a Window and the Scale to Fit option.
Dimensions are in inches.

e 3'25 _———

Perpendicular

83.00

Tangent
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P2-9) May be attempted after completing the Object Snap Tutorial in section 2.20. Draw
the following object in AutoCAD using object snap commands where necessary. Put your
name on the drawing and then print it using a Window and the Scale to Fit option.
Dimensions are in inches. Hint: To create the arc, choose the start point, then the end
point, and then the radius. Remember that arcs are drawn according to the right hand
rule.

1.00 R

QUADRANT

4.00 R
i THE 2 ARCS DO NOT
CONNECT IN A CIRCLE

PERPENDICULAR

MIDPOINT

LINES ARE TANGENT TO CIRCLES

£/

r——— 3 50 —=]

al

10 LINES OF LENGTH 1
EQUALLY SPACED
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P2-10) May be attempted after completing the Tracking Tutorial in section 2.23. Draw
the following object with the help of track points. Put your name on the drawing and then
print using a 1 to 1 scale. Dimensions are in millimeters.

20

30
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P2-11) May be attempted after completing the Object Snap Tutorial in section 2.20. Draw
the following object in AutoCAD. Put your name on the drawing and then print it using a
Window and the Scale to Fit option. Dimensions are in millimeters.
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P2-12) May be attempted after completing the Object Snap Tutorial in section 2.20. Draw
the following object in AutoCAD. Put your name on the drawing and then print it using a
Window and the Scale to Fit option. Dimensions are in millimeters.
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