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Using this Book

Disks and File
Storage

Introduction

AutoCAD is a very popular, flexible software system that allows the user to create
both 2-dimensional and 3-dimensional models and drawings. This book offers a series
of exercises to help you learn the 2D drawing techniques of AutoCAD. Most of the 2D
commands in Releases 2006, 2007 and 2008 have not changed since Release 2000i.
These exercises can be used on all releases from 20001 through 2008.

For those who are familiar with computers, learning AutoCAD will be easy, simply
because you are aware of the typical response structure and the format of your system.

System Prompts and User Responses

All commands listed within the text of this book are in the command font. CIRCLE,
LINE, ZOOM, MIRROR, etc. When shown as in this font are commands.

In this book, the system command information will be shown in this style:

Command:
Specify first point:
Specify second point or [Undo]:

The user responses (what you should type in) will be shown in bold:

Command : LINE
Specify first point:0,0
Specify second point or [Undo]:5,3

The Enter or Return Key

Atthe end of each command or entry on the command line, use the Enter key (symbol-
1zed by J) to signal the end of:

» acommand entry:
Command : LINE.!

* a coordinate entry:
Specify first point:2,4d

* avalue:
New fillet radius.0000:3d

e text:
Text:All Holes 2.00R Unless Notedd

Please note that the .. will not be shown at the end of every entry after Chapter 1; it will
only be used when the user should press J rather than entering any other response.

Most of the drawings in this book are small, so a floppy disk may be used for file storage
if your computer still has a floppy drive. Zip drives, Jazz drives, mass storage units
and CD writers are better suited to storing larger files. Always make three copies of
your files. Save your file every half hour on the permanent computer drive, either C: or
D:. If you have been working for more than three hours, also save onto an external file
system like a flash drive. Before you sign off from the system, e-mail a copy of the file
to yourself as well.

INTRODUCTION ix



Starting
AutoCAD

% % AutoCAD Classic

Mouse Functions

Keyboard and

Your Windows environment should have been set up so that a double-click on the
AutoCAD application icon will bring up AutoCAD.Y ou will automatically be placed
in the Drawing Editor.

When you first start up, there may be palettes overlaying your screen. Click on the “X”
toremove them. On releases 2007 and 2008 a dashboard may come up instead of tool-
bars. Pick AutoCAD Classic from the Workspaces toolbar.

Unfortunately, there is no way of guaranteeing how the last user has left the screen, so
you may not have the necessary toolbars showing. If your screen is not the same as
shown below, you can either open toolbars in the View pull-down menu (very cumber-
some and difficult) or right-click any toolbar on screen and pick from the list a toolbar
that you want.
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The Windows Drawing Editor

The initial Windows screen contains the menu bar, the status bar, the drawing window
or graphics area, and several toolbars. Toolbars contain icons that represent com-
mands.

The menu bar (along the top) contains the pull-down menus. The status bar (along the
bottom) displays the cursor coordinates and the status modes such as GRID and SNAP.
Mode names are always visible in the status bar as selectable buttons. Click the buttons
to toggle the modes. The command line in Windows is “floating,” that is, it may be
dragged to any location on the screen. The command line is where your commands
will be written out. Keep reading this to see where you are.

There are many different kinds of pointing devices or mice on the market. Some have
two or three buttons, others have as many as 20. Two buttons are adequate for most
operations. A central roller on the top of the mouse will help with display commands.

In releases after 2004, the roller ball on the mouse will both ZOOM and PAN your file.

The Pick Button

On all mice there is a point or command indicator or pick button; on a two-button
mouse, it is usually on the left side of the device.

The pick button is used to indicate the command you want to access either from the
on-screen menu or from the digitizer tablet. It is also used to indicate point positions.

The Enter Button

The button on the right of the mouse will often have the function of the .J key (Enter or
Return) on the keyboard. This signals the end of a command. There is also a right-click
facility thataccesses the functions associated with each command. This can be turned
offunder the Tools pull-down menu by selecting Options and then User Preferences.

X
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Function Buttons Many people who have used AutoCAD for a few years still make use of the function
keys on the top of the keyboard ( F6, F7, F8, etc). Move the mouse around the screen

noting the movement of the crosshairs.

Fé6 toggles the Co-ordinate readout from
absolute, to incremental to off and back

F7 toggles GRID on and off

F8 toggles ORTHO on and off

F9 toggles the SNAP on and off

Ifnone of your toolbars appear on screen, exit AutoCAD and open the software again.

Your start-up file may not have been properly loaded.

Eniering You can enter information either through the keyboard or through your mouse or
Commands and pointing device. There are also toolbars and icons that help to access the information.
Coordinates You can enter a command by typing it in at the command prompt or you can use the
pointing device to pick up commands from:
the pull-down menus in the menu bar
the icons on the toolbars.
Windows Toolbars are groups of icons or tools compiled according to ap- QByLaya{
Toolbars plication. Toolbars can be on-screen or not, and canbe onthetop g 30 Orbit
or side of your screen or floating. CaD Standards
Dimension
Accessing Toolbars v Draw
Craw Order
In Releases 2000 to 2005, Toolbars can be accessed through the Tnquiry
View pull-down menu. Pick View, then Toolbars, then the tool- Insert
bar that you need. In Releases 2006, 2007 and 2008, simply v Layers
right-click the two parallel lines on the end of the toolbar, and a Lavouts
list of possible toolbars will appear. Pick the one you want. i
v Modify
Modify II
To remove a toolbar from your screen, click on the X icon on the y S:;S;:tir;ap
top right of the toolbar. Refedit
Reference
Render
Shade
Solids
Solids Editing
Using Windows Toolbars v :Ej::iard
Toolbars contain tools that represent commands. When you Surfaces
move the pointing device over a tool, Tooltips display the name Text
of the tool below the cursor. Pick that tool to invoke the com- ucs
mand. ucs
View
Placing Toolbars Yiewports
The Standard toolbar is visible by default. It carries frequently iilrjkspaces
used tools such as Zoom, Redraw, and Undo. A docked toolbar Zoom
attaches to any edge of the graphics window. A floating toolbar f - oo
can lie anywhere on the application screen, and it can be resized Lock Lacation
and does not overlap with the drawing window. Customize..,

INTRODUCTION



Scroll Bars

Opening or
Accessing
Drawings

To Dock a Toolbar

1. Position the cursor on the toolbar, and press the pick button on the pointing device.

2. Drag the toolbar to a dock location at the top, bottom, or either side of the drawing
window.

3. When the outline of the toolbar appears in the docking area, release the pick button.

To place the toolbar in a docking region without docking it, hold down the Ctrl key as
you drag.

Placing theFirst Toolbar

If your screen comes up with no toolbars, type in the word ‘toolbar’ preceeded by a
dash as shown below. Then type in ‘Standard’ and your Standard toolbar will appear.
Dock it, as explained above, then right-click the two parallel lines on the end and place
the other toolbars as required. If this doesn’t work, exit AutoCAD and reload it.

Command:-toolbar
Enter toolbar name or [All]:Standard

The Windows Command Window

Like the toolbars, the Windows command line or response area can be moved and
docked. By default the command window is docked at the bottom of your screen.

You can resize the command window vertically and horizontally, both with the point-
ing device and with the splitter bar located at the top edge of the window when docked
on the bottom and on the bottom edge when docked at the top. Resizing and docking
the command window can help you to create more space for your drawings on-screer.
Itcan also help you see your commands to find out where you may have gone wrong.

In most Windows applications there are scroll bars that advance the file you are
viewing. Each scroll bar has arrows that indicate a move up or down. To access an area
not displayed, click on the up or down arrow until the information is di splayed or pick
the box within the scroll bar and move it quickly up and down the screen.

—v

¢ >

Scroll bars can be either vertical or horizontal. In Windows, the scroll bars on the top
and bottom move the file across the screen in the same way that PAN does.

Once you have accessed the Drawing Editor, you can start drawing and later save your
work under a specified name in a specified directory. If you have a drawing started in
AutoCAD Release 2000i, 2004 or some earlier version, you can use OPEN to find it
and then work on it.

Opening Existing Drawings
The command line equivalent is OPEN.

In Windows, under File Name double-click the file name in the list of files. Use the
scroll bars to access other files. To access other directories, pick the down arrow be-
side the words ‘ Look in:”. You can also type in the drawing name by picking the long
white box beside File Name:, then typing in the name of the file. If you prefer to type in
both the directory and the name, type that into the File Name box.

Once your file is open, any changes can be saved to the same directory with the SAVE
command.

xii
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Tosave afiletoberead onan

earlier release of AutoCAD,
choose Save As, then under
the Files of Type box, pick
Release 2000.

Starting a New File
If you would like to start a new file, access the same File menu and choose New.

Before the new file is created, you can choose a default drawing file environment
and/or enter the name of the file that you wish to create.

Command:_new
Enter template file name or [. (For none)] <acad.dwt>:

Enter template file name or [. (For none)] <acadiso.dwt>:

The .dwt extension stands for drawing template. acad.dwt is imperial, acadiso.dwt is
metric.

The default file environment can be either the acad.dwt standard file or a prototype file
that contains all the settings for a specific application. Once you are familiar with
AutoCAD, you can save drawing templates that contain plotter information, layer in-
formation, groups, blocks, linetypes, and other standard information so that you don’t
need to set up your file from scratch each time.

Recovering Files

If you have a problem with retrieving a file using OPEN, you may need to RECOVER
the file. Usually these problems are caused by either bad diskettes or removing the
floppy disk from the drive before AutoCAD has completely exited from the file. If you
need torestore a file, simply type in RECOVER at the command prompt. Theoretically,
the OPEN command should automatically repair any damaged files, but if this doesn’t
work, try RECOVER.

Saving Files

Computers have a tendency to lose information at the worst possible times. It is sug-
gested that when you are using AutoCAD you save your files at least every hour.

The first time you save a drawing, you will be prompted for the name of the file before
itis saved. If you have already entered the name of the current file under the New op-
tion under File, then AutoCAD simply saves the file under the given name and direc-
tory and you will not be prompted for a name.

To save a named file, use SAVE. Use the icon or

1. Type in the word SAVE at the command prompt

2. From the File menu, choose SAVE. In the Save g Edit View Insert Fo

Drawing As dialog box, enter the new drawing New
name. Then choose OK. -
Mew Sheet Set,..
g;g Qpern...

Choose SAVE every subsequent time you would
like to save the drawing, and the drawing will auto-
matically be saved under this specified file name.

Open Sheet Set...
i@ Load Markup Set...

If you specified a directory and file when you Close

signed on, use SAVE to save the file under this
name.

@ Save

Save As...

To save the file under a new name or on a different
directory, choose Save As from the File pull-down
menu.

To change the directory, double-click on the directory listing that you want. The line
reading ‘Look In:” must reflect the directory chosen.

Youcansave a file as a different release of AutoCAD by specifying the file type. Spec-
ify the release you need under the Files of Type box in the Save As dialog box.

INTRODUCTION  xiii



Exiting AutoCAD

Options Dialog
Box

Changing the Drawing Name or Directory

If you want to change the drawing name or directory, use Save As. If you have been ad-
dressing C: while creating your drawing, you can save the file onto a disk before exit-
ing the file by using Save As, then pick A: or B: for the directory or drive.

Once you have saved the file, you can exit AutoCAD either by clicking on
the X at the top right or by picking Exit from the File menu.

The command line equivalent is QUIT.

The large red X will exit you from AutoCAD. The smaller black x will exit you from
the current drawing,.

Do not remove your floppy disk from the drive before you have completely exited
from AutoCAD.

In previous releases and in many other Windows programs the
Options dialog box is called Preferences. The Options set up your
screen display, the drawing environment, and the system. If you
find the color of the screen difficult to work with, change it under
Tools, Options, Display, Color. You can also set right-click
preferences here.

- Curen) rofe: * Celinnamad Proflesy

| Files | Display : Open and Save} Plot and Publish

Window Elements

[} Display scrall bars in drawing window Arc and circle smoothness
"I Display screen menu

Use large buttons for Toolbars
Show ToolTips

Show shotout keys in ToolTips

E Colors... ][ Forts... }

Segments in a polyline curve

Rendered object smoothness

Contowr lnes per suface

Layout elements
Display Layout and Model tabs

Display performance
{71 Pan and zoom with raster & OLE

FDisplay printable area Highlight raster image Frame only
Display paper background B 5 Apply solid i
Display paper shadow [ Show test boundary frame only

[} Show Page Setup Manager for new layouts ;ﬁ [ D1aw true silhouettes for sofids and swhaces

Craale viewport in new lagouts

- Crosshair size Felference Edit fading intersity
B W

et i H J

Emmog 3 Ty [ hep

Color:

[ white
B3 Red
] veliow
[ Green

Sheet | layout i . iCrosshairs

§ 3D parallel projection Autotrack vector
13D perspective projection Autosnap marker
*Btock editor i Drafting tool tip
i

Command line Drafting tool tip background 1 Cyan
i Plot preview ¢ iLight glyphs
| Light Rotspet M Elue
Light Falloff B Magenta
Light start limit [ white
Light end fimit

Camera glyphs Cglfor , % {8 Select Color...
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Starting a
Drawing in
Metric or
Imperial

_ Introductory Geometry and

Setting Up

On completion of this chapter you should be able to:
1 L,Emnge/ 'e sereen LIMITS, SNAP, and GRID
; m:yte eniry methods and on-screen picking
’ :3 Creote simple geometry using LINE, CIRCLE, ARC, and FILLET
‘\4 Use the D;sp ay commands ZOOM and PAN

This book is about how to use AutoCAD to make drawings. The information is rele-
vant to all AutoCAD releases from 2000 to 2008. Commands not available before a
particular release are noted.

Once you have entered the Drawing Editor,
AutoCAD  establishes a default working
environment. There may also be some ‘floating
palettes” on the screen (Sheet Sets, Tool Palettes).
Click on the X at the top
right corner of each palette
to clear these off your

1 AutoCAD Classic

screen so it looks like

Figure 1.1. Make sure your \

workspace is AutoCAD | Display leons

Classic (Releases 2007 and  ? \\_ Geometry leans Modffy lcons, Shder Bar

2008).

Display Screen
Move your cursor across

the screen to the right of the
drawing area. If the num
-bers in the coordinate
readout are under 100, you
have opened an imperial
file. If they are over 500,
you have opened in metric.

—— Command Ling, Coordinate Readout

#iPress ESC or ENTER to exit, or right-click to display shortcut nenu.

VFlgure 1.1

Changing Imperial and Metric

CPTWTemplates

L) sheetsets

¥ acad -Named Plot Stvles.dwt

v acad. dwt

[ acadISO -Named Plot Styles.dwt
The command STARTUP can also be used. This will | [Bacadiso.dwt

prompt for either imperial or metric without the other PRI ANST & (portrait) -Color Depe...
options.

It is best to start off immediately with the units that
you want to use. If you have started in the wrong
units, open a new file with acad.dwt (imperial) or
acadiso.dwt (metric).

Command : STARTUP
Enter new value for startup <0>:1
Command : NEW

Introductory Geometry and Setting Up 1



Pick either imperial or metric from the dialog box. If you don’t start in the right units,
your dimensioning, area, and volume calculations will be difficult.

The UNITS
Command

In AutoCAD it is suggested that you draw everything at full scale or 1:1 scale, and plot
the drawing at the required scale factor later.

Once you have chosen your deired units
from the startup menu, you then use the
UNITS command to set your readout
only.The type of units chosen determines
how AutoCAD interprets coordinate and
angle command entries. The ‘Insertion
scale’ area indicates again your base units.

AutoCAD offers various types of units of
measure for use on your drawings. Before
setting up the parameters of the drawing,
first set up the units so that the readout dis-
plays the required units. Decimal mode
may be used for metric units as well as for
imperial units. Be sure you have set up
your file correctly for the units that you re-
quire.

Decimal Degrees
S t Bt At
[5.0000 lo

if you pick a point on the graphics
screen , you start to draw a rectangle .
Pick another point and it will
disappear.

S ek

Cnvedon coale
- Unis toseals msetied content
| Milimeters

) (e [

Figure 1.2

The decimal unit type will display one
millimeter for one unit. Specify the number of
decimal places for your readout using preci-
sion, as in Figure 1.2.

rawi ﬁg Units
ik
Tpe
| Auchitectural
- Preciie

Tope:
1 Decimal Degiees

Previsiog

Hont2 o

The engineering and architectural modes as-
sume that one drawing unit equals one inch.
Again set your precision, as shown in Figure
1.3. Fractional and scientific settings will
give a readout in those specific units. Again,

L Glockise
Hnsshon sogle o
 Unis o scale ot

S ample Catpuat -

if you press the space bar before
entering any other command just as

the UNITS command only sets the readout. If
you are setting your UNITS in inches, but your

YR
T

you open the file, the system migh ‘Insertion scale’ is millimeters, then you will | {5 [ ol ] b[ Qifeclion.:. 1 _ﬂe!p }
offer you the ‘HELP’ files. To get the have problems later. ; ‘
'HELP’ files off screen, click onthe Xa

the top right. The UNITS command can be accessed either  Figure 1.3

through the command line or through the
UNITS dialog box from the Format pull-down
menu at the top of your screen.

Starting to Draw

AutoCAD uses Cartesian coordinates for
point entry. The points are set around a de-
termined origin at X0, Y0, Z0. In this case X
is 21’10”. Y is 5°0”, and Z is 0.0000. All
points to the right of 0,0 have a positive X
value; all points to the left have a negative
X. All points above 0,0 have a positive Y

HOE@h s SRy

e
value; all points below have negative . -Y ;;g‘;

Felont an annotation Ghjech or
Selact an ennotation object or

connand.

Undo]
Undo]

Moving the cursor around the screen you
will notice that the 0,0 position defaults to
the bottom left corner of your screen. See
Figures 1.4a and Figure 1.4b.

Figure 1.4a

212.2813, 1486939, 0.0000

Figure 1.4b
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Choosing the The origin or 0,0 should be the most easily accessible point on the design. If a large
Orig in percentage of the dimensions on a drawing stem from one point, it should be made the
origin. The coordinate readout on the bottom of the screen is there to help you find
your position. The placement of the origin is important to establish a base for your
readouts. It will be more important later when merging files.

To move 0,0 from the bottom of the screen use the PAN command, as in Figure 1.5.

Y
A
.
v
I——-m»x
Figure 1.5

Often you can press down on the roller ball of your mouse to get PAN. The command
line equivalent is PAN or just P.

Command : PAN
(drag the icon across the screen to where you want it)
In architectural drawings the origin is often at the bottom left corner, as in Figure 1.6.

upper right 357,30 upper right 50',45

o 24— 48 i
U U ]

%@ 28’ 42

HHHH

X
T
I
1)

0,0' 3 0,0 m

L
-2'~2" lower left -5' -5 lower left

Figure 1.6

In mechanical applications it is often in the center, as in Figure 1.7.

upper right 2,2 upper right 10,20

-

1.2

)
[+

0,0

-2,-2 lower left -10,-20 lower left

Figure 1.7
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Using PAN to
get Started

!
|In the command examples, the bold
type is the user entry or response.

The LIMITS
Command

The easiest way to start a file is by using 0,0 as the starting point. Use PAN to move the
origin or 0,0 to the center of the screen. Then draw your first object using 0,0 as the
first point.

The PAN command is as follows:

The command line equivalent is PAN or P.

Once centered, draw a circle, then use ZOOM Al to fit it to your screen, as in Figure
1.8. The same can be done using LINE. The CIRCLE command is explained further on
page 11, but the commands below will show how it works.

i L

X

PAN CIRCLE ZOOM ALL

Figure 1.8

Command:PAN (move your 0,0 to the center of the screen as in
Figure 1.5)

Command : CIRCLE

Specify center point for circle or [3P/2P/Ttr (tan tan
radius)]:0,0

Specify radius of circle or [Diameter]<1’-0">:5

Command : ZO0M

Specify corner of window, enter a scale factor (nX or nXP),
or [All/Center/Dynamic/Extents/Previocus/Scale
/Window/Object]l<real time>:ALL

LIMITS sets a flexible general size for your drawing. LIMITS sets the size of your screen
and the area covered by the screen grid. Unlike drawing on paper, you can change the
LIMITS size at any time. It simply gives you a place to start and helps provide a visual
size that you can identify with.

Drawing Limits

The command line equivalent is LIMITS.

Setting LIMITS does not limit your model; it merely lets you determine how big the fin-
ished product might be. You can reset the LIMITS at any time simply by picking new
points on the screen. ZOOM All allows you to view the size you have chosen.

4 CHAPTER ONE



A Sample Set Up
A house that is 40" x 36'.

The following commands will center the first line on your screen without LIMITS.

Command : LINE

UNITS to Architectural and draw | LINE Specify first point:0,0
inaline. ZOOM All to see it on Specify next point or [Undo]:40’,0

Open acad.dwt. Change your

f the screen. Specify next point or [Undo]:.
' Command : Z00M
Specify corner of window, enter a scale factor (nX or nXP),

or [All/Center/Dynamic/Extents/Previous/Scale
/Window/Object]<real time>:ALL

You can also draw this using LIMITS.

Command: LIMITS

Reset Model space limits

Specify lower left corner or [ON / OFF]
<0’-0",0"-0">:-57,-5"

Use LIMITS, GRID and SNAP to Specify upper right corner <12.0000,9.0000>:45",40’

set up a drawing environment. Command : ZO0M
Draw a line or circle the size of

Specify corner of window, enter ..../Object]l<real time>:ALL
our part, then use ZOOM All

Command : LINE
LINE Specify first point:0,0

Specify next point or [Undo]:40’,0
Specify next point or [Undo]:d

Setting LIMITS, SNAP and GRID

LIMITS sets an overall size for your design. SNAP sets an increment that the cursor will
move by. GRID sets a visual aid to help you place objects, and is often set to twice the
SNAP value. The grid will extend over the area given by the LIMITS command.

To find GRID and SNAP:

The command line equivalent is SNAP or GRID.

Command : LIMITS

Set up your LIMITS, GRID and

SNAP if they might be useful. | Reset Model space limits
Draw a line or circle the size of | Specify lower left corner or [ON/OFF]<0.0000,0.0000>:-5,-40
your part, then ZOOM All. Specify upper right corner<12.0000,9.0000>:240,180
Command : ZOOM
Specify corner..... Extents/Left/Previous/Scale/Window]<real
time>:ALL

Command : SNAP

Specify snap spacing (X) or
[ON/OFF/Aspect/Rotate/Style/Type]<1.0000>:5

Command : GRID

Specify grid spacing or [ON/OFF/Snap/Aspect]<0>:10
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Entry of Points

Coordinate Entry
using Absolute,
Relative, and
Polar Values

The DYNamic function is very useful
but confusing at first. Turn it off for
coordinate entry by clicking the icon.

DYNamic off [0

DYNamic on

All parts of geometry are entered by means of points. Lines have two points each.
circles have a center point and a point determining the radius. Arcshave a center point,
a radius point, a start point, and an end point.

There are three ways of entering points:

by coordinates: absolute values, relative values, or polar values
picking them on the screen, with or without SNAP or DYNamic

relative to existing geometry

In this chapter we will look only at the first two methods of point entry. The LINE com-
mand will be used to illustrate coordinate entries.

The LINE Command
Find LINE as follows;

The command line equivalent is LINE or the command alias L.

Command:LINE or L

To create a LINE, you will need to know where it starts and where it ends. Pick two or
more points on the screen or enter the coordinates. Terminate the command by press-
ing the Enter key () .

The coordinates of an item, the X and Y values, can be entered either relative to the
origin (the absolute value of the line) or relative to the last point entered (the
incremental value).

Absolute Value Entries

In this method, the origin of the model or drawing does not change: the objects are
placed relative to the origin. To enter the absolute value of an item, type in the X value,
then the Y value, separated by a comma. You will need to enter two sets of values to

draw a line. Press the enter key J  to signal the end of the coordinate entry and you
should get the line shown in Figure 1.9.

Command : LINE

Specify first point:0,0
Specify next point or [Undo]l:4,0

0,0 40

Figure 1.9

This will draw a line from the absolute position of 0,0 to the absolute position of
4,0.
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Relative Value Entries
To enter an incremental or relative value, type the @ symbol (Shift-2) before the

number. @ means "from the last point.”

Command:LINE
Specify first point:2,3
Specify next point or [Undo]:@4,0

This will draw a line from the absolute position of 2,3 to a position 4 units in positive X
from this point.

Try these two examples:

Absolute Relative

Command : LINE Command : LINE

Specify first point:0,0 Specify first point:5,5
Specify next point or[Undo] :4,0 Specify next[Undo]:@4,0
Specify next point or[Undol:4,4 Specify next[Undo]:00,4

[ ]
Specify next point or [Undo]:0,4 Specify next{Undo]:€-4,0
Specify next point or [Undo]:0,0 Specify next[Undo] :0,-4
Specify next point or [Undo]:d

Specify next [Undo] :d

Cw[TO%Eo

pucernsean 1P

R TR

Figure 1.10

The example on the left in Figure 1.10 is a four-unit square starting at 0,0. The example
on the right is a four-unit square starting at 5,5. Both squares are created relative to the
origin, 0,0.

To draw a line from point 5,6 to point 8.3,6 use either of the following:

Absolute Relative
Command : LINE Command :LINE
Specify first point:5,6 Specify first point:5,6

Specify next point or[Undo]:8.3,6 Specify next[Undo]:83.3,0

In choosing between the absolute and the incremental method, the deciding factor is
what you know. If you know that the final point is going to be 8.3,6, use the absolute
value. If you know that the line is going to be 3.3 units in positive X from the last point,
then enter the incremental coordinates. AutoCAD will do the calculations.
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Polar Value Entries

Polar coordinates allow you to enter an item, relative to the last item, at a specified
length and angle. Angles are normally calculated counterclockwise from the positive
X direction, as shown in Figure 1.11.

Command : LINE
Specify first point:3,4
Specify next point or [Undo] :@4<45

90
180 /1\ 0
34 w
270
Figure 1.11
Where: @ = relative to the last point
4 = the length of the line
< = angle
45 = the angle that the line will be drawn at; all angles are calculated
counterclockwise
Try this example:
Command : LINE @1<210

Specify first point:6,0
Next point:@2<0

Next point:@3<90

Next point:@2<0

Next point:@1<270

Next point:@2<0 Close @2<90
Next point:@2<90
2
Next point:@6<150 @3<g0 @3<O
Next point:@1<210
Next point:C (for close) 6,0 @2<0
As noted above, angles are calculated counter- ~ Figure 1.12
clockwise from the furthest point in positive X.
Coordinate En'rry Functions that can help you enter your drawing information are found at the bottom of
using SNAP ’ your screen. The lefthand button on the mouse will enter a point every time you press it
ORTHO, POLAR, while in a draw command. You can make your digitizing or picking of points much
and DYNAMIC easier and more accurate by using functions such as SNAP, POLAR and ORTHO. The

function bar is shown in Figure 1.13.

SNAP' GRID| ORTHO [POLAR [OSNAP OTRACK DUCS [DYN LwT [MODEL

Figure 1.13
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B

SNAP on

-~

SNAP off

POLAR is very useful for placing

lines and determining
Use it with SNAP for

SNAP

With SNAP you can draw lines, arcs or circles at preset integers. SNAP can also be set at
an angle or on an isometric. GRID follows the SNAP settings. More advanced SNAP
functions are found in Chapter 2. If you set the SNAP to .25, all entries will be rounded
to the nearest .25 interval as shown in Figure 1.14.

p— 6.25,6.75

9.50,4.75
3.75,4

Figure 1.14

The toggle turns SNAP off and on, you need the command to change the size.

Command : SNAP
Specify snap spacing (X) or
[ON/OFF/Aspect/Rotate/Style/Typel<1.0000>:.25

Try repeating the examples on pages 7 and 8 using the mouse and setting the SNAP
value to 1. If the coordinate readout does not move, press F6. Remember that it is a
three-way toggle; off, absolute, and incremental. If you set SNAP to 1, all the points
you digitize or pick from the screen will be accurate to one-unit integers. You cannot
be accurate without using SNAP and/or POLAR.

ORTHO

With the ORTHO option (F8 or the ORTHO button ), lines can only be drawn vertically
or horizontally. Draw a LINE across your screen. Keep adding segments to the line and
turn ORTHO on. You will notice that the cursor only goes vertically and horizontally.
By turning ORTHO off, you will be able to draw diagonal lines again.

The GRID (F7 or the GRID button) gives you a visual display of distance.

POLAR
Now turn ORTHO off and POLAR on. Asshown in Figure 1.15, POLAR allows lines to
distances. be drawn vertically or horizontally at a given distance and it gives the incremental dis-
accuracy. tance from the last entered point. The button is on when it looks pushed in.
lPDL&FE
Figure 1.15

Command : LINE
%,/ﬁ Specify first point: (pick a point) (with POLAR on move your
cursor to the right)
Specify next point or [Undo] :60
Specify next point or [Undo]:50{move your cursor up)

The line will be drawn 60 units in positive X and 50 units in positive Y. POLAR will al-
low length entry for lines going 0, 90, 180 or 270 degrees. Leave these lines on screen.
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Turn DYNamic off for coordinate
entries.

DYNamic

The DYNamic function displays the command line beside the cursor. DYNamic also
gives you a dynamic angle readout. You can draw lines at anglesin a similar way to
drawing using the POLAR option. Beware, however, because these angle readouts are
not given in decimal places; lines drawn in using DYNOmMiC are not always accurate.
Change your angle precision in UNITS for more accuracy. Place one line beside the
otheras i n Figure 1.16. Zoom in to see how accurate they are.

dynamic coordinate entry
Figure 1.16
Command : LINE Command: LINE
Specify first point:0,0 Specify first point:0,0
Specify next point:100 Specify next point:@100<33

The second line in Figure 1.16 is accurate, the first is not. The line put in using the DY-
Namic angle is approximately 33 degrees, but is actually placed whereever your cur-
sor is between 33 and 34 degrees.

The DYNamic readout is useful for those who like to read their commands on the dis-
play screen rather than on the command line. In Figure 1.17, the ERASE command is
being used and the user is selecting the objects to be erased.

Command : ERASE
Select objects: (pick 1)
Select objects: .

With geometry commands, you are prompted |9V 117

for each point entry or value.

The value box will turn from
blue to white as you enter the
value, as shown in the radius
option of Figure 1.18.

Command:Circle
Specify center point

for circle or
[3P/2P/Ttr (tan Figure 1.18
tan radius)1:0,0
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Geometry
Commands

Without SNAP or coordinate entry .

using POLAR or not your lines will
not be accurate.

All geometry commands are similar in the way they are entered. The user picks the
command LINE, CIRCLE, ARC, etc., and then AutoCAD will prompt for the points or
distances needed to create that geometry.

The LINE Command

The LINE command is as simple as the above examples indicate. With either a pick on
the screen or a coordinate position you can tell AutoCAD where each point should be.
Any combination of points is accepted. Use the enterkey J  to exit the command.

The command line equivalent is LINE or L.

Command : LINE

Specify first point: (pick a point)

Specify next point or (Undo):@83<250

Specify next point or (Undo):{pick another point)
Specify next point or (Undo):J (Enter)

When drawing lines, you are creating objects that are described by two points: a begin-
ning and an end. Any number of points can be entered in the LINE command with each
point joined to the last by a separate line. If you have entered five or six points in a sin-
gle command, any of the lines can be erased.

LINE Options

C will close the string of lines with a line from the last point to the first point.

U can be entered within the command line to undo the last entered point.

The CIRCLE Command

When drawing a CIRCLE you are also describing an object that has two points; a center
and a radius. An ARC has four points: a center, a radius, a start, and an end.

The CIRCLE command will prompt you for the information needed to complete the
circle.

The command line equivalent is CIRCLE or C.
Figure 1.19 shows a circle with a radius of 4. /

Command : CIRCLE
Specify center point for circle or
[3P/2P/Ttr (tan tan radius)]:(pick a
point or type 0,0) =
Specify radius of circle or Figure 1.19
[Diameter)<1'-0">: (pick another point
or type in a radius value, for
example 4)

| 0,0 410
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Where: 3P = acircle fitted through three points
2P = acircle fitted through two points
Titr = a circle that is tangent on its diameter to two selected objects
indicated with a specified radius

Options appear when you type in C or CIRCLE. The default is to have a circle defined
by the radius. Type in D then space if you prefer to enter a diameter. When picking CIR-
CLE from either the screen menu or the pull-down menu, you will be prompted for one
of the options listed above.

The ARC Command

Arcs are also created by using options to control how the ARC is entered. The defaultis
to define the first, then the second, then the third or final point of an arc.
Turn OSNAP off if your cursor

keeps going to another object on
.the screen.

The command line equivalent is ARC or A.

The default arc is created through three contiguous 2 \\
points. Pick three points on the screen after initiating
the ARC command as shown in Figure 1.20. The points
can be entered with SNAP on, by coordinate entry, or by
using existing objects with OSNAP, as shown in Chap-
ter 2. Figure 1.20

Command :ARC

ARC Specify start point of arc or [Center]: (pick point - 1)
Specify second point of arc or [Center/End] : (pick point - 2)
Specify end point of arc:(pick a third point - 3)

There are many variations on the ARC command.

You can access all ARC options through the Draw pull-down menu under Arc. Should
you want to enter the options at the command line, simply type in the option that you
want. Only the first letter of the option is required: e for end, r for radius, etc. Put in the
arc using the Start End Radius formula, as shown in Figure 1.21.

Command:ARC
ARC Specify start point of arc or

[Center]: (pick 1) 2><
Specify second point of arc
or [Center/End]:E \
Specify end point of arc: (pick 2) X&
Specify center point of arc or 0% ] X
[Angle/Direction/Radius] :R 3
Specify radius of arc <0.00>:(pick
3) Figure 1.21

ARCs will be calculated counterclockwise.
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View Commands

The FILLET Command

The FILLET command provides an easy way to place an arc between two existing ob-

jects, usually lines. FILLET can also be used with radius 0 to clean up corners and con-
nect lines to an apex.

The command line equivalent is FILLET or F.

RS \"S D

Figure 1.22

Command: FILLET

Current settings: Mode = Trim,Radius = <5.0000>

Select first object or
[Undo/Polyline/Radius/Trim/Multiple]: (pick 1)

Select second object: (pick 2)

InFigure 1.22 the default radius of 5 was used. To change the radius choose the option
R. Always press the enter key J after letter options. In the example below the option R
to change the radius, has been used to create a FILLET with the new radius value of 12.
Note that R must be followed by a space. R indicates that you would like to enter a new
radius value, the actual number is entered on the next line.

Command: FILLET

Current settings: Mode = Trim,Radius = <5.0000>

Select first object or
[Undo/Polyline/Radius/Trim/Multiple] :Rd

Specify fillet radius:12

Select first object or
[Undo/Polyline/Radius/Trim/Multiple]: {(pick 1)

Select second object: (pick 2)

The View menu and toolbar offer commands which will change the display of the
model or drawing relative to the screen. Commands from the View menu will not
change the coordinates or position of the model or the database. They only change the
way you look at it. The following commands appear in the View menu:

ZOOM = magnifies a section of the screen

PAN = moves the model across the screen without changing the
magnification factor (zoom)

updates the view and erase marks

recomputes the file

REDRAW
REGEN

If your scroll bars are not displayed, go to the Tools pull-down menu and choose Op-
tions, and then the Display tab.

Introductory Geometry and Setting Up 13



The ZOOM Command

ZOOM is accessed by typing it on the command line, using the slider bars on the top
and bottom of the screen, or using the pull-down menus or the standard toolbar. For
the ZOOM options on the toolbar, hold the Zoom Out button down and the options will
be shown.

ZOOM is a transparent command which means it can be used with the icons below
within a command string.

~ ZOOM Previous
The command line equivalent is ZOOM or just Z.

Command:ZOOM (or Z)

Specify corner of window, enter a scale factor (nX or nXP), or
[All/Center/Dynamic/Extents/Previous/Scale/Window/Object]<re

al time>:
The options for the Zoom command are:

Al (A) = expands or shrinks the model or drawing to fit onto the
screen relative to your limits

centers the model on the screen; you mustenter a
magnification factor or ‘height”’

Dynamic (D) = creates a dynamic display of the item for zooming
Extents (E) expands or shrinks the model or drawing to fit all of the
objects on screen

returns you to the Previous zoom factor

Center (C)

Il

It

i

Previous (P)

Realtime = zooms interactively to a logical extent. Activate with either
the button or a right-click
Window (W} = describes by two diagonal points a rectangle around the
area you want to view
ScalenX = specifies a percentage of the existing size
Scale nXP = specifies a size relative to paper space

Many mice have a roller ball that acts as a ZOOM function. Roll the roller ball to
change the Zoom factor, or press down on it and move it across the screen to PAN. In
Release 2008 the ZOOM function on the roller ball sometimes malfunctions. Use
ZOOM All or ZOOM Extents to center your drawing on the screen.

@Iﬂi jﬂ@ ol 1o

Zoomed in Original Zoomed out

Figure 1.23

In Figure 1.23 the object is centered on the screen using ZOOMALL. If your object gets
lost use ZOOM ALL to get it back on screen.
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ZOOM Window

|
]

@] 1=

Figure 1.24

Command:Z00M (or Z)

Specify corner of window, enter a scale factor (nX or nXP),
or [All/Center/Dynamic/Extents/Previous/Scale
/Window]<real time>:W

Specify first corner: (pick 1)

Specify opposite corner: (pick 2)

ZOOM Extents

Figure 1.25

Command:2

Specify corner of window, enter a scale factor (nX or nXP),
or [All/Center/Dynamic/Extents/Previous/Scale
/Window]<real time>:E

ZOOM with scale
- ‘\z !
=TT T
=hilliggii = HHgpi==
DR : ‘
S — .
Figure 1.26

Scale works like this: .8x will display an image at 80% of its current size; .5x will dis-
play an image at half the current size; and 2x will display an image twice the size of the
current size.

Command:Z

Specify corner of window, enter a scale factor (nX or nXP),
or{All/Center/Dynamic/Extents/Previous/Scale
/Window]<real time>:.5x
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ZOOM Al is your friend. If you los
all your objects, just ZOOM All and
they will magically reappear.

Zooming In and Out
Zooming in doubles the size of the image, zooming out reduces the image by half.
Zoom Limits shows the screen limits. If you have a center rolling wheel on your mouse
you can zoom in and out quickly, but ZOOM Window is usually more efficient.
ZOOM All

To display the entire drawing, use ZOOM All or ZOOM Extents.

Command : ZO0OM

Specify corner of window, enter a scale factor (nX or nXP),
or[All/Center/Dynanic/Extents/Previous/Scale/Window]<real
time>:A

The PAN Command

To move the view across the screen without changing the display size, use PAN as
shown in Figure 1.27.

N

s

T
| b
I S

X
X
N

Figure 1.27

Command:PAN (or P)
Press ESC or ENTER to exit, if you have a roller on your
mouse, just press down and move it to PAN.

PAN and ZOOM

The PAN command moves the model across the screen, while ZOOM magnifies the
model within the screen. The database, i.e.the 0,0,0 point and associated coordinate
points, remain the same.

The roller ball can be very useful in placing the image on the screen, but be sure to ex-
periment with ZOOM All and ZOOM with a window (pick two points around what you
want to look at) and you may find these useful as well.

Windows Scroll Bars

Windows scrollbars can be used instead of the PAN command. To move the drawing
up, pick the down arrow on the vertical scroll bar. To move the drawing to the left, pick
the right arrow on the scroll bar. If you have a smaller screen, you may want to have the
scroll bars not displayed. To remove them from the screen, choose the Tools menu,
then Options, then Display. Remove the check mark from the box beside Display
Scroll Bars.

REGEN

While your data are always available, to save memory, they are not always completely
generated. The REGEN command (RE) is used to update arc and circle displays to make
the objects look more rounded. If your arcs are choppy or squared, use REGEN to
update the screen to the current magnification factor and display a superior image.
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Alternate Units

Remember that UNITS only

changes the readout. To be
-accurate, use SNAP or coordinates
-to place points.

|

It is important to have the correct nomenclature when entering geometry.

Architectural

Command : LINE

Specify first point:2,3 (X 2 inches, Y 3 inches)

Specify next point or (Undo :@4’,0 (4 feet in X, none in Y)

Specify next point or (Undo):@0,2’'3 (none in X, 2 feet 3
inches in Y)

Specify next point or (Undo):@3"74-1/2",0 (3 feet 4 1/2
inches in X, none in Y)

Fractional

With fractional units the information is entered as a fraction with a slash (/). For mixed
numbers a hyphen (-) must be added with the slash (/).

Command:LINE
Specify first point:1-1/2,2-3/4
Specify next point or (Undo):@3/4,0

Surveying

The surveyor’s compass rose is much the same as a ship’s compass. It is divided into
four parts with the top being north, the left being west, etc. Angles are expressed in 90
degree quadrants.

The quadrant between north and east, for example, starts at 0 degrees due east and pro-
gresses 90 degrees to due north. To express 25 decimal degrees using AutoCAD’s de-
fault origin for angles, enter N25d0’0”E. You may omit null minutes and/or seconds
and enter N25dE.

When entering this measurement, do not use spaces.

Command:L
Specify first point:0,0
Specify next point or (Undo) :@38<S44d14'9"W

Measuring Angles

AutoCAD’s default setting for angles is zero de-
grees at due east. You may change this zero-
degree reference point to due north, due west, or
due south. These are the only four positions of-
fered by the UNITS command. To orient the zero
reference at an angle other than those specified,
you can change the user coordinate system
(UCS) as explained later.

Untranslated Angles: Ifthe UNITS command is

set to a nondecimal angular mode (e.g. radians), | % seEamn e
an angle can be preceded by a ‘less than’symbol [ 5™} [ eaen } [ possion. ) ‘
< to enter a measurement counterclockwise == . .

Figure 1.28

from 3 o’clock.

If an angle measurement direction or origin has
been changed, enter < before an angle measurement to have the angle measured coun-
terclockwise from 3 o’clock.

Change the precision of your angle readouts to show up on the POLAR and DYNamic
readouts, as shown in Figure 1.28.
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Step 1

Step 3

When entering coordinates, make
sure your DYN button is turned
offl Its on the bottom line of your

screen

Open AutoCAD. If AutoCAD is already running, pick File from
the pull-down menu (top left), then New to start a new file in met-
ric by using acadiso.dwt.

Use the Tools pull-down menu and Drafting Settings or the
following typed commands to set your LIMITS and SNAP. Then
pick ZOOM All from the View pull-down menu, use the icon
shown, or type it in.

The bold type in the following commands is the user response or

what you type in. Use the Enter Key .J to enter each command or
value.

Command: LIMITS.!
Reset model space limits

Layer tools L4

Color...
Lipetype...
Lineweight...
Scale List....

6@‘ Text Style. ..
..&;'; Dimension Style...
¥ Table Styte...

Paoint Style...
Muitline Style..,

units...
Thickness

Rename...

Specify lower left corner or [ON/OFF]<0.0000,0.0000>:-5,-5.
Specify upper right corner<12.0000,9.0000>:100,60.
Command: (from the View pull-down menu, pick ZOOM All)

Command : SNAP
Specify snap spacing (X) or
[ON/OFF/Aspect/Rotate/Style/Type]<1.0000>:5

Start by drawing a series of lines using absolute coordinates. Turn DYNamic off. 2«@

Command: L./ +
Specify start point:0,0d
Specify next point or [undo]:75,0d
Specify next point or [undo]l:75,50d
Specify next point or [undol:0,50J
Specify next point or {[undo]:cd
Command: Z00M
Specify corner of ...... Scale/Window]<real time>:Extents
Command: ZOOM
Specify corner of ...... Scale/Window]<real time>:.8x
Make sure that ORTHO, and OTRACK are off, but that POLAR and SNAP are on.
b oo : s i i . ?
SNAP GRID| DRTHO![POLAR OSNAP| DTRACK|[oUCs DYN| LwT [MODEL
Then draw in the next lines using POLAR to
complete an inside rectangle. Move your
cursor directly up, down, right or left from the
last entered point.
Command : L [

Specify start point:5,5d
Specify next point or
[undo] : (move your cursor to the right)é65.

Specify next point or [undo]:(move your cursor up) 40.J
Specify next point or [undo]: (move your cursor left)65.l

Specify next point or [undo]:cd

18 CHAPTER ONE



Step 4

Use the enter key I af the end of
each typed eniry to send the

information to the computer or to
exit you from the LINE command.

Step 5

Enter a line at an angle from 10,10.

Command:L
Specify start point:10,10
Specify next point or

Specify next point or [undol:d

Then another from the opposite direction.

Command:L

Specify start point:50,10
Specify next point or
Specify next point or [undo]l:d

Notice that the ends of the diagonal lines are

near the snap points. ZOOM into the end of the line

on the left to start adding circles. Use either
icon or type the letter Z.

Command:2
Specify corner of window, enter
scale factor (nX or nXP), or

[All/Center/Dynamic/Extents/Prev

[undo] :@20<150

[undo] : @20<30 e

not

the

a

io

us/Scale/Window]<real time>:(pick 1, pick 2)

Turn DYNamic mode on.

OTRACK. DUCS [DYN LwT [MODEL

Make sure SNAP is on too. Use the CIRCLE command with DYNamic.

Command:CIRCLE

Specify center point for circle
or [3P/2P/Ttr
radius) ]: (pick the snap point
to the right of the end of the
diagonal line)

(tan tan

Specify radius of circle or
[Diameter]<1.0000>:2.7

The radius of the circle will snap
to the closest snap point. Yourra-
dius entry at the command line
will override this. When asked
for the radius, use I to accept
the default.

Command : CIRCLE

Specify center point for circle or [3P/2P/Ttr

(tan tan

radius) ]: (pick the snap point shown)
Specify radius of circle or [Diameter]<2.7000>:.

Introductory Geometry and Setting Up
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Now use ZOOM Al to place your total image within your screen again.

Then use CIRCLE with the Tir option to add a circle in the center.

Command:CIRCLE

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

Specify point on object for first tangent of circle: (pick
the first circle)

Specify point on object for first tangent of circle: (pick
the other circle)

Specify radius of circle <2.7000>:10

Step 7 Finally add some FILLETs to the inside rectangle.
...___..><_ _____________________

] 2

%

i

|

i

|

|

I

!

|

|

[

?r- Command: FILLET

Current settings: Mode = Trim,Radius = <5.0000>

Select first object or
[Undo/Polyline/Radius/Trim/Multiple] :x

Specify fillet radius:10

Select first object or [Undo/...Multiple]: (pick 1)

Select first object or [Undo/...Multiple]: (pick 2)

Continue to fillet the edge until your drawing looks like the one on the right above.
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Step 1

Step 2

Step 3

In this tutorial we will create a drawing in imperial measurements without using LIMITS

or SNAP. Make sure your status bar looks like this: only MODEL and POLAR on:

DA TS

SNAP' GRID| ORTHO, [POLAR.

OSNAP.

LIMITS, GRID and SNAP are very useful for placing items that are rectilinear with regu-
lar integers. For many applications, they are simply not needed. Here is how to get

started without them.

First open a new file and make sure that the units are imperial. Pick either File, then
New, or pick the icon from the Standard toolbar which should be on the top left of your

screen.,

Command : NEW

Then choose acad.dwt from the list of template

options.

Another way to get started is to use STARTUP.

Command : STARTUP

Enter new value for
startup <0>:1

Command : NEW

(Choose imperial)

Now set your UNITS to architec-
tural.

Command : UNITS

Set your units to architectural.

Choose the 14" under Precision.
There is no need to change the
Angle readout.

Choose OK.

Now draw a CIRCLE, then use
ZOOM to place it on the page.

Command :CIRCLE

Specify center point for circle or

radius)1:0,0

CPTWTemplates

)sheetsets

| acad -Named Plot Styles. dwt
acad. dwt

aradl50 ~Named Plot Styles. dwt
B acadiso dut: ,

[ ANST A {portrait) ~Color Depe. ..

Drawing Units

o Tvpes

-1 Architectural
- Precision.

[001/2"

[3P/2P/Ttr (tan tan

Specify Radius of circle or [Diameter]:4'

Don’t forget the foot symbol. AutoCAD defaults to inches, so if you only enter 4 as
your value it will be accepted as four inches not four feet.
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Step 4 You will not be able to see the object on screen, so

use ZOOM to place it.

Use the roller on your mouse, the icons, or simply Z
from your keyboard to start theZOOM command. /

Command: 2

Specify corner of window, enter a
scale factor (nX or nXP),or
[All/Center/Dynamic/Extents/Previous
/Scale/Window]<realtime>:A

Command: 2

Specify corner of window, enter a
scale factor (nX or nXP), or
[All..... ow]<real time>:.5X

This centers your circle on the screen. Let’s assume
this circle is a patio table, now let’s make chairs.

Step 5 Use the LINE command to create a small rectangular chair. Use POLAR to make the
chair 24” x 18”. Just move the cursor directly right, then up, and type in the value.

Command:LINE

Specify first point:(pick a point to start)

Specify next point or [Undc]:24 (move the cursor right)
Specify next point or [Undo]:18 (move the cursor up)
Specify next point or [Undo]:24 (move the cursor left)
Specify next point or (Undo):c

Step 6 Now use CIRCLE and ARC to create another type of chair.

5 T
2 g _—
AN TN 0N

{ |
i |

ok /' L ] x4 N )

N ./ )]
o o/
b

a C

Command : CIRCLE
Specify center point for circle or [3P/2P/Ttr {(tan tan
radius)]: (pick 1)
Specify radius of circle or [Diameter]<l1’-0">: (pick 2)

Command :ARC P
éﬁf& ARC Specify start point of arc or ﬁﬁ§“ _w3/§
8
[Center]: (pick 3) © ?// \\\ N
Specify second point of arc or ,f;< ( \(ﬁ§?
[Center/End] : (pick 4) \‘4 N / \/d
Specify end point of arc: (pick 5) ;\\\\\n//// N
Command: (from the View pull-down Q%y;% (7///}
menu, pick ZOOM All) e
Step 7 The only way to make progress is to practice. Use ZOOM to zoom in and out, creating

more chairs.

22 CHAPTER ONE



Exercise 1 Units Practice 1

Open a NEW file and set the UNITS accordingly.
PAN the origin {0,0) onto your screen and draw in the first line starting at 0,0.
Use ZOOM All or your roller ball to adjust the size of your image.

13
5% 2b
K|\<‘¢8
4 . - - - i
4% 1% o &J
T
. |
| 3 105°
i {
t H%»
FRACTIONAL
8/
. o
N \!
S T
W
ARCHITECTURAL
DECIMAL
265"
4—' ——250E+00—I
?1'-6.0
3,_30,,1 /:\( {~aeox~:+00-~— L20E+00
o \_/ AN i
3.04E+00
117°
v iyl
b 57,1 e ]
3.20E+00 —=

ENGINEERING SCIENTIFIC
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Exercise 1 Units Practice 2

Open a file in imperial units - acad.dwt - and set your UNITS.
Use PAN to move the object onto your screen and start drawing from 0,0.

101_8//
60°

Ay | S A7

|
| |

81"’8”
3/~7//

6/_9//

9/

13/*6”

]E\J
|
—

ERREE

80/_4//

ARCHITECTURAL

SURVEYORS
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1-—2.50«1-2.00-——

Exercise 1 Practice

LIMITS may be used fo get started, or put in the first line and ZOOM ALL.
GRID and SNAP make these much easier. Don't forget POLAR.
These objects are drawn individually as practice. They are not scaled to the page.

1,00

o/

.25

6.00
f=-—3.00

||

$2.00
3 Holes

‘ 2,00
5.50 I
4 N\
350 / \
250 ]
0.5p 200 | § !
_[_ _.____.__l \ @ I,
\ /
? N\,
\\..’
«wa.oo——i
.50 \
i1Q
=1 150 [~ f 2,75 — /—¢3,00
//—¢8.00
Kf 2 Holes  R1.50
6.00 + + +
\J
3,00
\-1.00
2 Holes
4.25 425
1150
1c
2.0 |
6.50
e Sl 5 e 5 e 5]
15
!
5
|
le

8.00

1f
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| Command:
Command:

Exercise 1 Architectural

Open an imperial file - acad.dwt - and draw the objects as shown.
Do not attempt to dimension the drawing.

UNITS, Architectural, Precision 0'-0"
LIMITS

Reset model space limits

Specify
Specify

Command:

Specify

Command:

Specify

lower left corner or [ON/OFF]1<0Q,0>: ~2',6-2"'

upper right corner<l12,9>:25',20°’

SNAP

snap spacing (X) or [ON/OFF/Aspect/Rotate/Style/Typel<l>: 3
GRID

grid spacing or [ON/OFF/Snap/Aspect]<l>: 6

P’

15
o
Vel
\i
4
4o . e
o
\l
=
u
L]
& .
m »
l b
b
& O | )
. ‘ . $Y £ N
10 | 8| 10 ® .
= N b
O O] _ )
3 26" 26" 2-6" 2’ pr-6*
Y
-6 .
%, ‘ 5
?
. -8 |~
[e]
T &
oM
S 4
4 41 . a,
=

Kitchen Layout
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Exercise 1 Mechanical

Open a NEW file in metric, acadiso.dwt, and draw the object below.
The GRID and SNAP will help you get started.

Some people find LIMITS handy.

Draw the LINEs first, then add the CIRCLEs, ARCs, and FILLETs.

Command:UNITS, Decimal, Precision 0

Command : LIMITS

Reset model space limits

Specify lower left corner or [ON/QFF]1<0,0>:-10,-40
Specify upper right corner<l2,9>:220,110
Command : SNAP

Specify snap spacing (X) or [ON/OFF/Aspect/Rotate/Style/Type]<10>:5
Command : GRID

Specify grid spacing or [ON/OFF/Snap/Aspect]<10>:10
Command: (from the View Pull Down menu, pick ZOOM All)

210
RLS - 20 70 30‘ 70 R15
10
30
75
100 20
R20 !
<) (1T
“i”j
250
230 RoS
R35
Template
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Exercise 1 Woodwork

Start a NEW file in metric - acadiso.dwt - and set it up as shown.
Either use LIMITS as shown below, or put in a line from 0,0 to 580,0 and ZOOM ALL.

Command:UNITS, Decimal, Precision 0

Command: LIMITS

Reset model space limits

Specify lower left corner or [ON/OFF]<0,0>:-10,-10

Specify upper right corner<550,340>:1000,800

Command : SNAP

Specify snap spacing (X) or [ON/OFF/Aspect/Rotate/Style/Type]<10>:5
Command: GRID

Specify grid spacing or [ON/OFF/Snap/Aspect]<10>:10

Command: (from the View Pull Down menu, pick ZOOM All)

280

T 20

70

70

70

70

690
80

24
120

L

155

270 20

35 —

305

Paper Cabinet
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Help Files, OSNAP, OTRACK,
BREAK, TRIM, and ERASE

c etion of this chapter you should be able to:
i “ﬁe{ documeniation or Help files
_ﬂécﬁs GRID and SNAP effectively
and OTRACK modes
iy héRﬁAKto erase portions of objects
‘ remove whole objecs.

Once you have learned how to sign on to the system and have located all the menus, you

can learn the system from on-screen documentation.The Help files have two main
functions.

The first function serves as an index of commands. When looking for a command that
will change the magnification of the data on the screen, you may be able to spot it by
using the following (Note: There is no ‘Ask Me’ in Release 2007 or 2008).

displaying
spacing
zetting
¥$. shap grid spacing
grid (D ata View window in dbConnect), elements
grid [drawing area)

PRSI

If you have just opened a new file in AutoCAD, you can get to the Help files simply by
pressing the space bar before entering a command.

Use the X at the top right of the dialog box to remove the box from your screen.

The Help index gives you alisting of the various commands which are available on the

system. Once you have found the correct command, you can retrieve information
about how 1t works.

AutoCAD responds to any command with a series of prompts. The Help files explain
those prompts.

On any version of AutoCAD, the Help files explain the syntax or command line se-
quence, and the prompts and options of each command.
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Understa nding Command strings are generally very similar in construction. Once you understand
Command how they work, your AutoCAD skills should improve very quickly.
S’rrmgs Option and Default Brackets
The AutoCAD commands are set up so that you can understand what the options are
and accept the defaults within the commands. Once you understand how the com-
mands are set up, it should be easier to figure out how to use them. Remember you are
in control.

Defaults

The information offered in angle brackets, < >, is the default. This is what the com-
mand will do if you do not specify something else.

Commards

: Creates & circle

: R praw menu: Circle

: & command line: circle

Specify center point for circle or 3P (Three Points) 2P (Two Points)! T (tantan - :
radius)]: Specify & point or enter an oplion L . i
. Clickonthe X inth

Inthe case of the CIRCLE command, the previous radius is used by default if no other is
specified. The square brackets offer you construction and diameter options.

If you have asked AutoCAD to construct a circle for you, you will then be prompted
for the information needed to construct that circle.

Command:CIRCLE

Specify center point for circle or [3P/2P/Ttr (tan tan
radius)]: (pick a point)

Specify radius of circle or [Diameter] <5.00>:

The first line says that by default you start the circle by indicating the center point.

2 1 1

Center/Radius 2 Point 3 Point
Figure 2.1

Thenyou can specify the radius or, with the use of * D’ to indicate diameter, you can in-
dicate a diameter.

If you would like to specify another means by which you would like the circle con-
structed, choose one of the three options within the square brackets.

Figure 2.1 illustrates three different ways that AutoCAD can construct a circle without
reference to any other objects. The first circle on the left is the default. 2 Point and 3
Point are the other two circle types.

The AutoCAD prompts change according to the options you choose. Most options re-
quire a numeric value. For example, to change the diameter, type in d for diameter,
then type in the diameter that youneed, 1.5,2.75, etc. You can also choose the value on
screen by picking a point.
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 3pairts

ﬁ Start, Center, End
ﬁ_ Start, Center, Angle
. Start, Certer, Length

£V Start, End, Angle
r Start, End, Direction
7] start, End, Radius

f-: Center, Start, End
/%, Center, Start, Angle
f’: Center, Start, Length

(v Continue

Option Brackets

The square brackets offer the various options available with each command. In the
CIRCLE command, many of the options are shown in the first line; the Diameter option
is shown in the second line.

Command:CIRCLE

Specify center point for circle or [3P/2P/Ttr (tan tan
radius) ] : (pick a point)

Specify radius of circle or [Diameter] <5.00>:

With the ARC command, some options are shown in the first prompt, but others show
up with each option chosen. There are many ways of calculating arcs, and these are
found in the Draw pull-down menu and illustrated in the Help files, but you generally
only use one or two.

In Figure 2.2, three different arcs are generated. The first is calculated through three
points. The second is calculated through the start, end and radius. To enter this, type in
C to place the center of the arc or E to place the end instead of the default.

3
3 1 8
2 "
X 3
2
1 2
Three Point Start End Radius Center Start Angle
Figure 2.2

Command : ARC

ARC Specify start point of arc or [Center]:(pick 1)
Specify second point of arc or [Center/End]: (pick 2)
Specify end point of arc: (pick 3)

The third is calculated through the center point, then the start point, which will give the
radius, and then the angle through which it is drawn, in this case 135 degrees.

Command:ARC

_arc Specify start point of arc or [Center]: c
Specify center point o¢f arc: (pick 1)

Specify start point of arc: (pick 2)

Specify end point of arc or [Angle/chord Lengthl: a
Specify included angle:135

Picking the arc from the Draw pull-down menu will bring up the list of arcs shown on
the left. If you pick an arc from this menu, you will be prompted for each component of
the arc in tumn.

In some cases you are prompted to pick a point through which the arc can be generated,
such as the start, end or center of the arc.

In other cases you are prompted for a value. In the example above, 135, the angle of the
arc, is a value. When specifying an option such as a diameter or angle, you first choose
the option and use .! to have AutoCAD accept this option. You will then be prompted
for the required value. Values can be entered on screen with a ‘pick’ as well as by en-
tering the numeric value at the command line.
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Object SNAPs

There are three ways to enter points:

PICKING Pick on screen, using SNAP to be accurate. (Chapter 1)

COORDINATE ENTRY You can enter absolute, relative, or polar coordinates in any
order.

ENTITY SELECTION, OBJECT SNAP, OR OSNAP This allows you to use existing ob-
jects to create your file. Accessing points on existing objects is called using OSNAPs.

MEARest

ENDpoint
MiDpoint
INTersec tion CENter
Figure 2.3
OSNAP: Object SNAP

Object Snaps allow you to specify precise points on objects in order to create or edit
objects. AutoCAD has 16 Object Snap modes that allow you to specify precise points
on objects. The capitalized letters are those needed when typing in the option.

APPint snaps to a real or imaginary intersection of two objects
(apparent ntersection)

CENter snaps to the center of an arc or circle

ENDpoint snaps to the closest end of any object

EXTention snaps to a point along the extension of a line or arc

FROM establishes a temporary reference point from the parameters of
an existing objects

INSertion snaps to the insertion point of a block

INTersection snaps to the intersection of two items

MiIDpoint snaps to the midpoint of a selected item

NEARest snaps to a point on an object nearest to the digitized point

NODE snaps to a point created by POINT, DIVIDE, or MEASURE

NONE turns the Object Snap mode off

PARailel draws a line parallel to an existing line

PERpendicular snaps to a 90 degree angle to an existing line

QUADrant snaps to the 0, 90, 180, or 270 degree point on an arc, circle, or
ellipse

Quick snaps to the first snap point found

TANgent snaps to the tangent of an arc or circle
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The hyphen (-} in the architec-

tural point entry is not the same
os in the architectural readout
on the status line.

Accessing OSNAPs

OSNAPs can be accessed in one of four ways:

1. There may be a designated button on your mouse. Often if you hold the Shift button on
your keyboard down and use the right-click button on your mouse, an OSNAP menu
will appear where your cursor is.

2. Type in the first few letters of the OSNAP mode.

Choose Object Snap from the Drafting Settings under the Tools memu

4. Use the OSNAP buttons.

w

Using OSNAPs

Figure 2.4 illustrates the use of some OSNAPs within
the command line. When entering the OSNAP, type in

the first three or four letters, or Shiftright-click and ac- t
cess the OSNAP Tist. ( AN
{ |

|

f

! ’
First, draw three circles as shown in Figure 2.5. The \\\,/ /
size doesn’t matter. \_ -

_

Command : CIRCLE
Specify center point for circle or Figure 2.4
[3P/2P/Ttr (tan tan radius)]:0,0
Specify radius of circle or
[Diameter]:3
Command:C
Specify center point for circle or
[3P/2P/Ttr (tan tan radius)l:9,4

Specify radius of circle or
[Diameter]:6
Command:C

Specify center point for circle or
[3P/2P/Ttr (tan tan radius)]:18,0 Figure 2.5
Specify Radius of Circle or
[Diameter]:3

Now create lines tangent to the arcs. The TANgent object snap creates a tangent to the
identified object from the last object to a circle or arc. For TANgent type in TAN.

Command :LINE

Specify first point:TANgent to (pick 1)

Specify next point or [Undo]:

TANgent to (pick 2) 3
Specify next point or [Undo]:d
Command : LINE

Specify first point:TANgent to (pick 3)
Specify next point or [Undo]:

TANgent to (pick 4)

Specify next point or [Undo]:d Figure 2.6

AutoCAD will calculate the tangent for you; just pick which side of the object the tan-
gent should be on, as shown in Figure 2.6. You need to secure a tangent connection for
both sides of the line. To set the OSNAP to TANgent, right-click the OSNAP button, set
tangent, and make sure the OSNAP button is on.
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Now use the QUADrant option to attach the other two lines as shown in Figure 2.7.
QUADrant takes the top, the bottom, or the far right or left of a specified circle or arc.
Type in QUAD for QUADrant.

Command :LINE

Specify first point:TANgent to (pick 1)

Specify next point or [Undo]:

QUADrant of (pick 2)

Specify next point or [Undo]:d

Command : LINE B
Specify first point:

QUADrant of (pick 3)

Specify next point or [Undo]:
TANgent to (pick 4)

Specify next point or [Undol:d

Figure 2.7

Now use CENfer to place a circle concentric with the
first as shown in Figure 2.8, CENter takes the center

ofanarc orcircle. Only items with a defined radius can
have a center point.
Command:CIRCLE ‘1 ).
Specify center point for circle or
[3P/2P/Ttr (tan tan radius) ] :CENter J
of (pick 5)
Specify Radius of Circle or

Figure 2.8

[Diameter]:3

Now use the TRIM command (see page 72) to trim off

the extra portions of the circle, as shown in Figure 2.9.

The TRIM command will erase a portion of an object

between two edges identified by intersections with 2,1 4
other objects.

Command : TRIM 0 3 e

Current settings: Projection=UCS !
Edge=None i
Select cutting edges... Figure 2.9
Select objects: (pick 1)
Select objects: (pick 2)
Select objects: (pick 3)
Select objects: (pick 4)
Select objects:. (enter - no more cutting edges are needed)
<Select object to trim> or
shift-select to extend [Fence/

Project/Edge/eRase/Undo] : (pick 5,6) // . AN

Your final image should look like Figure 2.10. / \

The TRIM command will not work unless the TANgent T
option has been properly used. If the lines don’t inter-

sect the circles, they will not be trimmed.
. Figure 2.10
This example has shown how to use OSNAPs within a

command string. You can type in the first few letters

of the OSNAP option, use Shift right-click to get a list on screen or get the OSNAP op-
tions from a pull-down menu or floating toolbar.You can also set up your OSNAP so
that the options automatically appear.
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OTRACK

Running OSNAPs

You can set up OSNAP so that the options are automatically turned on.

{Enap and Gind] P

%] Gbject Srap On F3)
Object Snap mades: e e

I3 Bl Endpaint S 9 insertion

A M Midpoint b {7 Pependicula

&5 ] Contes 78 [ Tangent

3 [Node X [DNearest

& ] Quadrant B F7 Apparent intersection
X hintassection . FlPacaliel

it [T} Extension

i To wack from an Osnap point. pause over the pontwhie i a
@ command A backing vector appeass whan you mova the curzor
To xlovhackmg pause ovey the paint again.

FE’Eﬁﬂzb'PﬁL&R aswﬂmﬁﬁcmﬁ DYN L

In this example, ENDpoint, MIDpoint and CENter are turned on. These are the usual
choices. We have seen how CENfer works. ENDpoint takes the closest end point. All
lines are made up of two end points. MIDpoint takes the middle point of an object.
These options are illustrated in the Tutorials at the end of this chapter.

The OTRACK command is useful for lining objects up relative to other objects.

[5haP [GRID_ORTHO [POLAR.

Figure 2.11

LAF |DSNAP |OTRACK DY

OTRACK is a toggle switch found on the function bar at the bottom of your screen, as
shown in Figure 2.11.

Using OTRACK

With OSNAP on, OTRACK will track the ENDpoint, MIDpoint or CENter of an object
and line up a new point exactly across from or beneath it. OTRACK works vertically or
horizontally. First draw in the lines as shown in Figure 2.12 (A).

Figure 2.12

Command : LINE

Specify first point: (pick 1)

Specify next point or [Undo]:{pick 2)
Specify next point or [Undo]:d

Make a line from the top right corner, lining it up with point 1 as shown on Figure 2.12
(A). Then draw your cursor across the endpoint of point 1 without picking it. Move it
up level to your beginning point. When you have found the position that lines up, pick
that point. AutoCAD will create a line using the X value of point 1 and the Y value of
your start point in Figure 2.12 B. It’s a lot easier to do than to explain.
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BREAK, TRIM,
and ERASE

.71i,.

The BREAK command removes a portion of a single object between two specified
points. The TRIM command trims a series of objects according to a cutting line or cut-
ting lines. The ERASE command removes an entire object from the file.

The BREAK Command

BREAK is found under the Modify menu in both the Toolbar and the pull-down menu.
The object will be broken from the point chosen on the object or by another point
specified after entering F to indicate a different first break point. In Figure 2.13, the
line indicated in the first pick is cut from the center of the circle to the intersection of

the line and the circle.
\J
2

Figure 2.13

Command : BREAK

Select object: (pick 1)

Enter second point (or F for first point):F
Enter first point:CENter of (pick 2)

Enter second point:INTersection of (pick 3)

The TRIM Command

TRIM is found under the Modify menu in both the Toolbar and the pull-down menu.
Pick either one or a series of cutting lines, and then choose the objects to trim.

In Figure 2.14, the lines are all trimmed to the circle; the circle was indicated first.

LoD N N

17 A T VY y a— ) w—
— | - T i N - -
— F— T  — I  s—1
| y.S— 1 7—7 T\ Y —

Figure 2.14

Command:TRIM (or TR)

Current settings: Projection=UCS Edge=None

Select cutting edges...

Select objects: (pick 1)

Select objects:d (no more cutting edges are needed)

<Select object to trim> or shift-select to extend [Fence/
Project/Edge/eRase/Undo] : (pick 2,3,4,5,6)

The ERASE Command

ERASE is found under the Modify menu in both the Toolbar and the pull-down menu.
You can also simply type in E. In Fig-

ure 2.15 the non-concentric circle is

erased.

Command:ERASE (or E)
Select objects: (pick 1)
Select objects: J Figure 2.15
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GRIPS

ERASE with

Window and
Crossing

UNDO and
REDO

GRIPS are used to identify a selection set or group of objects prior to a Modify com-
mand such as ERASE or MOVE (see Chapter 3). If you select a group of objects, blue
grips will appear. This means you have selected the objects for editing. Now you can
use ERASE to erase them.

Command: (pick 1) other corner
(pick 2)
Command:ERASE Erase 5 found

In Figure 2.16, five objects were selected by a crossing
window, going from right to left. The objects were then
erased. To undo an erase, use Undo or U.

Figure 2.16

Command:U Undo Erase

Use the Escape key on the top left of your keyboard to clear the grips if you have cho-
sen them incorrectly.

ERASE can also be used with the Crossing and the Window options to erase a group of
objects as seen in Figure 2.17.

Figure 2.17
Window Crossing
Command:ERASE Command : ERASE
Select objects: (pick 1, 2) Select objects: (pick 3, 4)
Select objects: Select objects:

The Window selection set, as shown in picks 1 and 2, provides a blue-colored window.
Any objects contained in this window will be erased. Since the diagonal line and the
top line do not lie completely within the window, they will not be erased.

The Crossing selection set, as shown in picks 3 and 4, provides a green-coloured rec-
tangle. Any object that touches or is within this rectangle will be affected by the com-
mand. In this example, every object except the vertical line on the left will be erased.

The UNDO command will undo the previous command, regardless of what it is. If you
erase something by mistake, trim something by mistake or enter some geometry that is
not correct, use UNDO to return to correct it. You can UNDO as many commands as
you have entered since the file was last opened.

Command :UNDO (or U)
Command : REDO

REDO will bring back a command that you have taken out with UNDO,
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Step 2

SRS

Start a new file in imperial units. You are

making a tricycle. No limits are needed, but
you need to make sure you are in imperial.
Choose acad.dwt. (You make the entries

shown in BOLD).

Command: NEW
{Choose acad.dwt)

Or

Command : STARTUP

Enter new value for startup

<0>:1

Template

Name

Command: NEW(Choose Imperial)

Command: UNITS
Set units

to architectural.

23 PTWTen(Iplates

{)sheetSets

E% acad -Named Plot Styles. dwt 33k
B8 scad. dwi: 33K
B acadISO -Named Plot Styles.dwe 25Kk

' PRacadiso.dwt 25K
E5JANSI A {portrait) -Color Depe... 28%
EEANSI A {portrait) -Named Plot.., 28K
FEANSI A -Color Dependent Piot... 29K
B ANST A -Named Plot Styles.dwt 29k
S anst B -Colar Dependent Plot... 28k
R ANSL B -Named Plot Styles.dwt 29k
¥ ANSE C -Color Dependert: Plot... 29k
ANSI C -Named Plot Styles.dwt 29%

Leng
Tops

Teper

: { Decimal Degrees

{ Architectural

\ Incation sl o
Linte o soaln inteded nontent

3 concel ] {

Diection.. 1] Hep

Often with architectural designs the layout is set at regular inter-
vals so LIMITS, GRID and SNAP are an advantage. With this tricy-
cle elevation these are not needed. Simply start with a couple of

circles, then ZOOM Extents.

Command : CIRCLE

Specify center point for
(tan tan radius)]:0,0

Specify radius of circle

Command :CIRCLE

Specify center point for
(tan tan radius)]:0,0

Specify radius of circle or

Command:
Command:Z

Specify corner of window,

circle oxr [3P/2P/Ttr
or [Diameter]:10
circle or [3P/2P/Ttr

[Diameter! :12

enter a scale factor

nXP),or[All/Center/Dynamic/
Extents/Previous/Scale/Window]<realtime>:E

Command:Z
Specify corner of window,

L.

(from the View pull-down menu, pick Z00M Extents)

(nX or

..... Scale/Window]<real time>»:.7X

You can also use your roller ball to ZOOM the objects into the middle of your screen.
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Step 3

[osnap

™

w0 Tempotary track paint
:—O
i FErom

Mid Between 2 Points

Point Fiters 4

c/e Endpoint

A Midpoint

)( Intersection

}{ Apparent Intersect
=== Extension

d Canter
@ Quadrant
O Tangent

L Perpendicular
// Paraliel

© Node

&8 Ingert

/b Hearest

% None

¥, Osnap Settings...

Step 4

Make sure OSNAP is on, and draw an arc from the CENter of these two circles just up
and to the right. When your cursor approaches the circle, a smaller circle should appear
at the center indicating an OSNAP. If this doesn’t show up, use Shift right-click for the
menu, and pick Center as shown on the left, or simply type in CEN.

Command:ARC

ARRC Specify start point of arc or [Center]:CEN of (pick 1)
Specify second point of arc or [Center/End]: (pick 2)
Specify end point of arc: (pick 3)

3
Next you want to place an arc starting from the same
center point, just a
little to the right of 2
the first arc. OSNAP
After you have picked the first point, turn OSNAP off 1

or you will have difficulty placing the next points. If

the cursor ‘picks up’ another line, an OSNAP is as-
sumed, and the second arc will be generated along the
endpoints of the existing arc.

Command:ARC
ARC Specify start point of arc or
[Center] :CEN of (pick 1) 2
Specify second point of arc or
[Center/End]: (pick 2)
Specify end point of arc: (pick 3)

You should now have two arcs and two circles.

Place a circle with a radius of 1” at the same center point.
Use Zoom Window to zoom in and see it. You can either
use your roller ball on your mouse, the icon as shown, or
type in Z then pick two points.

Command: 2 1

Specify corner of window, enter a
scale ...owl<realtime>: (pick 1)
Specify opposite

corner: (pick 2)

Now put the two circles in using the END of the two arcs.
Turn your OSNAP on.

Command : CIRCLE

Specify center point for circle or
[3P/2P/Ttr {(tan tan radius)]:END of
(pick 1)

Specify Radius of Circle or
[Diameter] :3

Command :CIRCLE

Specify center point for circle or [3P/2P/Ttr (tan tan
radius) ] :END of (pick 1)

Specify Radius of Circle or [Diameter]:2
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Step 5 Use TRIM to remove the ends,
of the arcs as shown.The circle
is your cutting edge. 1

Command: TRIM

*fk“ Current settings:

Select cutting edges...

Select objects: (pick 1

Select objects:d

<Select object to trim> or shift-select to extend [Fence/
Project/Edge/eRase/Undel : (pick 2,3)

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

With OSNAP on, you will snap to
whatever seftings are current.
Squares and triangles will show up
on your objects as you move your
cursor when OSNAP is on. Toggle

X Since you have now been using the file for at least a few minutes, you should
them off on the status line.

save at this point.

Step 6 Use the line com-
mand with OSNAP,
OTRACK and PO-
LAR to place the
rectangle at the top
of the two arcs.

g//ﬁ Command : LINE

Specify first point:END of (pick 1)

Specify next point or [Undo]:END of (pick 2)

Specify next point or [Undo]:4(move your cursor up)

Specify next point or [Undo]:({move your cursor over pick 1,
then back up to a horizontal, then pick the point shown)

Specify next point or [Undo]:e

Step 7 Now we need to draw the back wheels. Draw in a
line from the bottom QUADrant of the first wheel,
36 inches to the back. Make sure POLAR is on..

Command : LINE
Specify first point:QUAD of (pick
S
Specify next point or [Undo]:36
(move your cursor to the right)
Specify next point or [Undo]:d

Command : CIRCLE
Specify center point for circle or [3P/2P/Ttr (tan tan
radius) ] :2P
Specify first end point on circle’s diameter:END of (pick 1)

Enter second end point of circle’s diameter:12 (move your
cursor straight up)

>

Once the CIRCLE has been drawn in, ERASE the line.
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Step 8 Using a similar proceedure as for the front wheel, put
in three more circles and two arcs. For the arcs, make
the first from the center of the small circle to the MID-
point of the vertical line, and the second to a point

slightly higher using NEARest. TRIM all unwanted
lines.

Command : CIRCLE
Specify ...radius)]:CEN of (the
right circle)

Specify radius of circle or [Diameter]:D

Specify diameter:10

Command :ARC

ARC Specify start point of arc or [Center]:NEAR the line
jww‘ Specify second point of arc or [Center/End]: (pick 2)

Specify end point of arc:NEAR the circle

Step 9 For the handle, use ARC and LINE. The ARC command

will continue from the last entered point if you use
when prompted for the first point.

Command:ARC
ARC Specify .... [Center]:(pick 1)
Specify second ...... End}: (pick 2)
Specify end point of arc:(pick 3)
Command:. (brings back ARC)
ARC Specify . of arc or [Center]:d
(continues from last point)
Specify second point of arc or [Center/End]: (pick 2)
Specify end point of arc: (pick 3)

Step 10 For the pedals, set up a GRID and SNAP, and draw them
in without OSNAP. Use two points to pick the size of
your limits.

Command : LIMITS

Specify bottom left: (pick 1)
Specify upper right: (pick 2)
Command : SNAP

Specify snap spacing<>:.5
Command:GRID

Specify grid spacing<>:1

Finally use LINE and ARC to draw in a seat.
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In this Tutorial we will practice using OSNAP and OTRACK to draw the mechanical
piece shown below. Make sure ORTHO, OTRACK and POLAR are all on.

RTHO| [POLAR [D5NAF [OTRACK DY

Step 1 For many applications, particularly mechanical, LIM-
ITS, GRID and SNAP are not needed. Another way to
setup your screen is simply to choose your units, met-
ric or imperial, then draw in the first object. Use
ZOOM to place it on the page.

Command : CIRCLE

Specify center point for circle or [3P/2P/Ttr (tan tan
radius)]:0,0

Specify Radius of circle
or [Diameter]:100

i

Now ZOOM the object on screen.

Command: 2

Specify corner of window, enter a scale factor (nX ornXP),or
[All/Center/Dynamic/Extents/Previous/Scale/Window]
<realtime>: A

Command:2

Specify corner of window, enter a scale factor (nX or nXP), or

[All/Center/Dynamic/Extents/Previous/Scale/Window]
<real time>:.3X

You can also use your mouse roller ball to center the circle on the screen.

Step 2 Use the POLAR option to place the lines around the outside of the circle. Move your
cursor along the direction indicated by the arrows, then type in the value.

Point eniry by typing coordinates will
not work if DYNamic mode is on.

~300,-300

—

300,-300

”//x Command :LINE

Specify first point:-300,-300

Specify next point or [Undo]:600 right
Specify next point or [Undo]:600 up
Specify next point or [Undo]:600 left
Specify next point or (Undo):e
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Step 3

-

Step 4
OSNAP

| If the CENter OSNAP does not
| come on, right-click the OSNAP
1 button, choose settings.

Step 5

Fillet the corners with a radius of 100.

Command :FILLET (or F) 1 <:::> 4

Current settings: Mode = Trim,
Radius = <5.0000> NN 3N
Select first object or[Undo/Polyline/
Radius/Trim/Multiple]:R
Specify fillet radius:100
Select first object or
[Undo/Polyline/Radius/Trim/Multiple]:
(pick 1)

Select second object: (pick 2) (:::>

Command: FILLET

Current settings: Mode = Trim,

Radius = <5.0000>

Select first object or{Undo/Polyline/
Radius/Trim/Multiple] : (pick 3)

Select second object: (pick 4)

Continue until all four corners are done. By pressing the
spacebar at the Command: prompt, the last entered com-
mand will be retreived. This could make your data entry a
lot quicker.

Place CIRCLEs in the four corners. As shown in the illustra-
tion, once the circle is identified, you can pick either the pe-
rimeter or the center of the circle to place the smaller ones.

For pick 1 place the cursor over the circle, then move the cursor to the center of the cir-
cle. The object snap picked up will be the CENter because the center mark is high-
lighted. The OSNAP button must be on.

Command :CIRCLE
Specify center point for circle or

[3P/2P/Ttr (tan tan radius)]:CENter of (pick 1)
Specify Radius of Circle or [Diameter]:25
Command : CIRCLE
Specify center point for circle or

[3P/2P/Ttr (tan tan radius)]:CENter of (pick 2)
Specify Radius of Circle or [Diameter]:25

If you type in CEN this will override the ENDpoint
OSNAP, which is the system default.

Now draw in the lines as shown in the illustration. To
place these, use both OSNAP MIDpoint and the OTRACK

of the center of the circles for placement as described be-
low.

Make sure that CENter, MIDpoint and ENDpoint OSNAP is set and that the OSNAP
button is turned on.
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left vertical line.

For the first point,
pick the MID of the (

Command :LINE
Specify first point:MID of (pick the vertical line)

For the next point, drag your cur-
sor over the circle as shown. Do
not pick the circle, simply drag the
cursor across it. Then drag it down
to line up with the horizontal. This :
will give you a line with the X H
value of the center of the circle and o
the Y value of the MIDpoint of the
vertical line, producing a straight
line.

Draw in all four lines.In this exam-
ple, the MIDpoint is taken from
the top line and the end of the line
is lined up with the center of the
circle on the right.

Once you have done this for all
four lines, you should be familiar
with the way it works.

Step 6 Finally, access the ENDpoints of the small lines to
finish the drawing.

Command : LINE
Specify first point:END of (pick 1)

Specify next point or
[Undo] :END of (pick 2)
Specify next point or [Undo]l:END of (pick 3)
Specify next point or [Undo]:END of (pick 4)
Specify next point or [Undo]:e

O

When completed, your object should look like this.
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Exercises 2 Practice
DRAW all of these, just for practice.

#5.00
©4.00 /\\

R0.90 ~
9090~ N
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Exercise 2 Architectural

For the Lot Plan you will need to change your UNITS to Surveyors.

The Floor Plan is drawn with Architectural Units.

To get the area of the lot, set your OSNAP to ENDpoint, then use the AREA command.
You will be prompted for the corners of the lot. Press Enter for the area.

NBADBA6'E

PooL

USE CIRCLE TTR

LOT PLAN

LOT PLANS SHOW THE PROPOSED STRUCTURE AND THE LOT

N1DO’0*W

2841057

2211075"

LoT (SURVEYORS' UNITS)

UPON WHICH IT IS TO BE BUILT. THE LOT IS SHOWN IN
SURVEYORS' UNITS, AND OFTEN INCLUDES EXISTING WATER,
GASS AND ELECTRICAL SERVICES. THE NORTH ARROW SHOWS
THE ORIENTATION OF THE BUILDING. THE EASEMENTS AND
GRADING OF THE LOT WOULD BE NEEDED TO COMPLY WITH
LOCAL BUILDING CODES IN ORDER TO GET A BUILDING

PERMIT.

IN THE NORTHERN HEMISPHERE, THE MAJORITY OF THE
WINDOWS SHOULD BE ON THE SOUTH SIDE OF THE BUILDING
TO TAKE ADVANTAGE OF PASSIVE SOLAR HEATING IN THE
WINTER. DECIDUOUS TREES SHOULD BE PLACED OUTSIDE

THESE WINDOWS TO SHADE THEM IN SUMMER. //\\
- dq
\4\]0”

| 3974~ —

prr-ge

B A r%\\{///;f
Aeo ]
J

&

FLOOR PLAN
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Exercise 2 Mechanical

TANgent OSNAP will be important for both of these.

Start with a circle at 0,0. ZOOM, then place your next circle relative 1o it.
These objects are not drawn to scale within the page.

R1.50
j t RL.00

21,00
3 HOLES

R2.0 “"—L <> — 300 F
R2.50 8‘100 J

Escutcheon Detail

6.00
11.00
Escutcheon
Edges chamfered at 45°
Circle Ttr
100
R64.0
R82.0
228.0

Re6.0

29
R12.0 t S

4 Fillets

Plate

R19.0

R38.0

Help File, OSNAP, OTRACK, BREAK, TRIM, and ERASE 47



c/1T THad v9/62

4N 02 -

8_

Exercise 2 Challenger

Start with the origin at the center of the left circle.
Place the circles according fo the coordinates.
Fillets and lines at angles are demonstrated in Chapter 1.
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Object Selection and
Modify Commands

ion. of this chopter, you should be able to:
us options for selecting objects
with the MOVE command

gr;pstc}edﬁ obiects

Once objects are drawn on the screen, editing commands under the Modify menu or
toolbar are used to cut down on drawing time. When editing, OSNAP is particularly
important to get the exact position of objects when they are moved, copied, or rotated.

Selecﬁng Obiecis In virtually every editing command, you will be prompted to ‘Select objects’. This

Within the makes sense because the editing command will change the position or the parameters

Modrfy of objects, and thus the system needs to know which objects you want to change. As
Commands you select items, they are highlighted (dotted lines).

Objects can be selected in a variety of ways. If you are selecting the object after you
have invoked the command you can select the objects by:

+ digitizing the desired item with the cursor pick box

« indicating a group of items with the Crossing option — type C or pick right to
left

« indicating a group of items with the Window option—type W or pick left to
right

+ indicating a series of items with Fence — type F

+ indicating a group of items with CPolygon— type CP

» indicating a group of items with WPolygon — type WP

» indicating the last entered item using the Last option — type L
« indicating the previous selection set with Previous — type P

« indicating all objects by typing in ALL.

Once you have identified your selection set or chosen the objects that are to be edited,
AutoCAD will keep prompting you to select objects to be added or removed from the

selection set. To continue with the Modify command after selecting objects, press - to
signal the end of object selection.
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Figure 3.1

The object selection default is to select the items one by one, as shown in Figure 3.1.
Only the two objects selected will be affected by the editing command.

Select objects: (pick 1, 2)
Selection Windows

You can also select objects by drawing a rectangular window or crossing area in re-
sponse to the Select objects: prompts as shown in Figure 3.2.

ny

.............

1 4
a b
Figure 3.2
Window is Blue Crossing is Green
Command: ERASE Command: ERASE
Select objects: (pick 1) Select objects: (pick 3)

Specify opposite corner: (pick 2) Other corner: (pick 4)

Picking from the left to the right,as in Figure 3.2 a will create a Window (blue after Re-
lease 2007) that will highlight for modification all objects contained within it. Picking
fromright to left, as in Figure 3.2b will identify for modification all objects that touch
the crossing line (green after Release 2007).

Figure 3.3

Selection Polygons

Toselect objects inan irregularly shaped area, use Window Polygon or Crossing Poly-
gon. The Wpolygon (Figure 3.3a) and Cpolygon (Figure 3.3b), work like Window and
Crossing windows. Type in WP or CP after the Select objects: prompt.
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Selection Lines or Fence

With the Fence option, the objects touching the fence line will be picked up, as in Fig-
ure 3.4. Fence is useful for non-adjacent objects.

;
Jl 4
\

Figure 3.4
Select objects:F (Fence) (pick points)

MOdIfy You can use any of the above methods for object selection in any of the editing
Commands commands. The following examples show how to choose first the command, and then
the selection set. Choosing the selection set first with GRIPS is covered on page 56.

The COPY Command

The COPY commmand takes an item or group of items and places a copy at another loca-
tion or at multiple locations. The COPY command assumes the creation of multiple
copies.

G 'i-"' gg ﬁ% "%‘ @3%!1

Figure 3.5

Command : COPY

Select objects: (pick 1, 2)

Select objects:d

Specify base point or displacement[Multiple] :END of (pick 3)

Specify second point of displacement or <use first point as
displacement>:END of (pick 4)

Specify second point of displacement or <>:Jd

Since COPY assumes multiple
copies, ) must be used to exit
from the command.

In Figure 3.5 the vector along which the objects will be copied is identified by point
picks. You can also use an incremental value, as seen below.

Second point of displacement:89’3",0 (uses the incremental
value rather than picking points)

Object Selection and Modify Commands 51



Figure 3.6 illustrates the use of COPY with multiple entries.

l
1 3 =+ =
’ ﬁ——T]F [ -
[P
4 e — \ i 7]
Autodesk has unaccountably tripled | 2 = =
the words in the prompts. In COPY . L
and MOVE, the first point is ‘from

where’ the next is ‘to where’.

Figure 3.6

Command : COPY

Select objects: (pick 1, 2)

Select objects:d

Specify base point or displacement[Multiple]:END of (pick 3)

Specify seccond point of displacement or <use first point as
displacement>:END of (pick 4, 5, 6)

Specify second point of displacement or <>:.l

The MOVE Command

The MOVE command moves an object or series of objects from one point to another,
relative to a defined point on the object or a base point.

The command line equivalent is MOVE or M.

<3
X4

Figure 3.7

Command :MOVE

Select objects: (pick 1)

Specify opposite corner: (pick 2)

Select objects:d

Specify base point or displacement:(pick 3) (from where)

Specify second point of displacement or <use first point as
displacement>: (pick 4) (to where)

In Figure 3.7 the objects are moved according to point picks. As in the above example
for copy, an increment or polar could also have been used:

Specify second point of displacement or <>:8-2,0
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Moving Objects to 0,0

To move a selected group of objects from their current position to 0,0, first identify the
selection set. Identify which point you would like to be at 0,0. Use 0,0 as the destina-
tion or displacement. In Figure 3.8, the two circles were created in the middle of the
screen. They were then moved to 0,0 and then zoomed into the screen again.

Figure 3.8

In Figure 3.8, pick 3 is where Command : MOVE

the objects are coming from, . .
and 0,0 is where they are ' Select objects: (pick 1)

going to. The destfination Specify opposite corner: (pick 2)
need not be ON the objects Select objects:.

Specify base point or displacement:CENter of (pick 3)
Specify second point of displacement or <use first point as
displacement>:0,0 (to 0,0)

The MIRROR Command

The MIRROR command creates a mirror image of an item or group of items through a
specified mirroring plane selected by a real or imaginary line.

- N

Figure 3.9

Command :MIRROR

Select objects: (pick 1)

Specify opposite corner: (pick 2)

Select objects:d

Specify first point of mirroring plane:END of (pick 3)
Specify second point of mirroring plane:END of (pick 4)
Delete source objects? [Yes/No]l<N>:Jd

In Figure 3.9 the objects are mirrored through a plane created by picks 3 and 4.
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The ROTATE Command

The ROTATE command rotates an object or series of objects around a specified base
point. Using the command sequence below, the objects are rotated 45 degrees around a
point in the middle of the object itself as shown in Figure 3.10. To view the rotation of
the object dynamically, move the cursor in a circle around the base point.

1

Figure 3- 10

Command : ROTATE

Current positive angle in UCS: ANGDIR=clockwise ANGBASE=0
Select objects: (pick 1)

Specify opposite corner: (pick 2)

Select objects:.d

Specify base point: (pick 3) (use SNAP for accuracy)
Specify rotation angle or [Copy/Reference]:45

COPY and ROTATE

A very good new feature in ROTATE found in Releases 2007 and 2008 is the ability to
copy the objects within the command string.

Command : ROTATE

Current positive angle in UCS: ANGDIR=clockwise ANGBASE=0
Select objects:all (this will take all your objects)
Select objects:d

Specify base point:(pick the middle point)

Specify rotation angle or [Copy/Reference]:¢

Rotating a copy of the selected objects

Specify rotation angle or [Copy/Reference]:45

Figure 3.11

InFigure 3.11 the ‘c’ option for copy was used to copy the objects as they were rotated.
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Rotating Using a Reference

Use the reference option to rotate something when you are not sure what the angle is,
but you know the desired final angle.

) 3x4 %5

Figure 3.12

Command : ROTATE

Current positive angle in UCS: ANGDIR=clockwise ANGBASE=0
Select objects: (pick 1)

Specify opposite corner: (pick 2)

Select objects:d

Specify base point: (END of pick 3)

Specify rotation angle or [Copy/Referencel:r

Specify the reference angle <0>: (END of pick 4)

Specify second point: (END of pick 5)

Specify the new angle: (END of pick 6)

In Figure 3.12 the ‘r’ option for reference was used to reference the current angle to the
desired angle in picks 5 and 6.

The SCALE Command

The SCALE command is very similar to those described above. Figure 3.13 shows ob-
jects scaled ata value of .5. A scale factor more than 1:1 will make the image bigger. A
scale factor less than 1:1 will make it smaller.

r From the Modify toolbar

The command line equivalent is SCALE.

1

Figure 3.13

Command: SCALE

Select objects: (pick 1,2)

Specify base point: (pick 3)

Specify scale factor or [Referencel:.5
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Getting Good Results the First Time

Alwaysuse SNAP, OSNAP, or actual coordinates to pick base points. If a reference ob-
ject is needed to complete an editing command (for example, a line in the MIRROR
command), insert it, reference it with OSNAP, then erase it.

Ediﬁng with The commands demonstrated above were used before the objects were selected. With
Grips the aid of grips you can select objects, then use the editing commands to edit them.
n ) £
- | |
|
il O ij
I T
3
LINE CIRCLE POLYLINE SPLINED POLYLINE
Figure 3.14

Figure 3.14 shows where the grips would be placed on a variety of objects.

Grip Modes

Once you select objects using grips, the commands STRETCH, MOVE, ROTATE,
SCALE, and MIRROR can be invoked. Once you have identified the selection set, you
identify a base point or ko grip. This issolidin Releases 20052006, and red in Release
2007 and 2008.

When the hot grip is chosen, it turns a solid color. The grip modes will then be loaded
and you can edit using one of the five modes. Use the space bar or Enter key to toggle
through the modes, or type in the first two letters of the mode. For example, to reach
Scale mode from another mode, keep pressing .1 until Scale appears, or enter SC.

If the grip mode does not work on your system, type GRIPS and then enter 1.

Grips Example

First draw in a series of lines as shown in Figure 3.15. At the Command: prompt pick
up the two lines on the right. The grips will appear in blue on the set of objects.

Figure 3.15

Command: (pick 1, 2)
Command: (pick 3)

Pick 3 loads the hot grip and the grip modes. Now you can modify the two objects cho-
sen.
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Figure 3.16 a b c

Once the base grip is chosen, the grip modes appear. Figure 3.16a shows STRETCH.

Command : **STRETCH**
Specify stretch point or [Base point/Copy/Undo/eXit]:
(pick a point to stretch the objects to as shown.)

Figure 3.16b shows MOVE. Just use the space bar or Enter to advance to MOVE.

Command : **STRETCH**_J
Command : **MOVE* *
Specify move point or [Base point/Copy/Undo/ eXitl: (pick a

Clear grips by pressing point to move the objects to as shown)
ESCape twice, or by accessing
a new command through
either buttons or menus

Figure 3.16¢ shows ROTATE. Just use the space bar or Enter to advance to ROTATE.

Command: **STRETCH**_|

Command: **MOVE**_|

Command: **ROTATE**

Specify rotation or [Basepoint/Copy/Undo/Reference/eXit]:-50

Figure 3.17 a b

Figure 3.17a shows SCALE.

Command: **STRETCH**SC
Command: **SCALE**
Specify scale factor or [Base point/Copy/Undo/eXit]l:.5

Figure 3.17b shows MIRROR.

Command : **STRETCH* *MI

Command : **MIRROR* *

Specify second point or [Base point/Copy/Undo/Exit]: (pick
above)

Exiting from Grips

Use the ESCape key on the top left of your keyboard to remove the grips. If you pick
up grips by mistake use ESCape to remove them.
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Setting
LINETYPEs

if your Properiies toolbar, or an
other ~toolbar, is not loaded
right-click any toolbar on th
vertical lines and then choose th

Changing
LTSCALE

AutoCAD offers the standard different types of lines — center, hidden, and dashed - in
addition to many variations to make drawings more legible and more attractive. The
LINETYPEs are not loaded with the default AutoCAD drawing, so for you to use them
they must be loaded into the file.

Byl ayer

ByLayer
ByBlock
Continuous

Continuous

‘poT2

DOTX2

HFENCELINET ine circle -0~

AFENCELINE2 Fenceline square -EI]»—»[}- [{3}:&
GAS_LINE Gas fine ~~GAS-~GAS -—GAS - GAS —GAS—

i oo | Hidden _
HiDDENZ Hidden [

{HIDDENXZ Hidden (2] ___

THOT WATER SUPPLY  Hot water supplv -

To load new linetypes, choose Other...from the linetype menu. This will retrieve the
Linetype Manager dialog box. From this, choose Load. This will retrieve the Load or
Reload dialog box. Choose the linetype you would like to use, then click OK. Close the
Linetype Manager.

You will then return to the main menu. If you want to use the new linetype to draw
with, pick the down arrow, then the linetype you have just loaded. This will set the cur-
rent linetype for subsequently drawn objects.

To change objects already drawn into a specific linetype, pick the object, pick the
down arrow on the Linetype button, and pick the linetype you want for those objects.

Depending on the size of your object, linetypes that are not continuous may show up as
such. This is because the scale of the drawing is too large or too small.

To see your changes properly you need to change the scale of the screen display.

Command: LTSCALE

Enter new linetype scale factor <1.000>:13

The final drawing scale of linetypes is discussed in Chapter 11. Don’t waste too much
time trying to work out what linetype scale you need, just keep entering numbers in in-
crements of 10, .1, 10, 100, 1000, -10, until it looks OK.
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In this tutorial we will make a roller arm. Open a new file
in metric using acadiso.dwt. Keep the settings the same.

Step 1 Start with two circles at 0,0. PAN them into view.

:i\

Command:C

Specify center point for circle or
[3P/2P/Ttr(tan tan rad)]:0,0

Specify Radius of circle or [Diameter]:50
Command:C

Specify center point for circle or
[3P/2P/Ttr(tan tan rad)]:0,0

Specify Radius of circle or [Diameter]:75

image across the screen)

Command:Pan (the hand will show up and you can move the

Step 2 Now use COPY to place another set of circles at 300 units in X and 100 in Y.

Command : COPY
Select objects: (pick 1, 2)

Specify base point or
[Displacement] displacement:CEN 5
of (pick 2)

Specify second point of
displacement
or <use first point as displacement>:@300,100

Step 3 Now use MIRROR to get the third set of circles in. Set POLAR and OTRACK on to make

your line entry easier.

|OTRACK
Command : MIRROR %
Select cbjects: (pick 1) 4
gﬂﬂa Specify opposite corner: (pick 2) ‘<::>
L. Select objects:d 1

Specify first point of mirror line:CEN of (pick 3)

Specify second point: (pick 4)
Delete source objects?[Yes/No]<N>:.
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Step 4

Step 5

&

Step 6

Use FILLET to create the arcs between the parts.

Command : FILLET

Current settings: Mode =
Trim,Radius = <5.0000>

Select first object or[Undo/
Polyline/Radius/Trim/Multiple]:r

Specify fillet radius <1.000>:300

Select first object or [Undo/Polyline/Radius/Trim/Multiple]:
(pick 1)

Select second object or shift-select to apply corner:

(pick 2)

(pick 3 to 6) as shown

Your drawing should look like this.

Now use ROTATE with the copy option to make two
rocker arms at a 240 degree angle. !

Command : ROTATE R =

Current positive angle in UCS: f‘  ' <ji9
ANGDIR=clockwise ANGBASE=0 Fo ‘Avf\xf

Select objects: (pick 1, pick 2) S

Select objects:d 1 L —

Specify base point:CEN of (pick 3)

Specify rotation angle or [Copy/Referencel:c

Rotating a copy of the selected objects

Specify rotation angle or (Copy/Reference]:240

Your object should now look like this. @
Change the linetype of the new rocker arm.

Load a hidden linetype with the Linetype button.

Pick the objects using a crossing window and
place them on this linetype.

Use LTSCALE if needed to make the new linetype
appear as a hidden line.
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Step 1

Depending on how your
system is set up, you may have
to use STARTUP to access
imperial units.

Step 2

Step 3

POLAR [05NAP [0TRACK

In this example we will make a bay window using ROTATE, COPY, and MIRROR.
Open a new file in imperial units and change your units to architectural — use UNITS.

Use LINE to draw in the window itself, not the dimensions,
just the window.

Command
Specify
Specify
Specify
Specify
Specify

Command:
Command:

You can also use your mouse and roller ball to zoom the part onto the screen.

Command
Specify
Specify
Specify
Command
Specify
Specify
Specify
Command
Specify
Specify
Specify

Use COPY to create the glass section. Use POLAR if
you like, if not type in the displacement value.

Command:

:LINE

start point:0,0

next
next
next
next

ZOOM
Z00M

:LINE

point
point
point
point

All
.8X

or
or
or
or

(Undo)
{(Undo)
(Undo)

:8,0
:8,60
:0,60
(Undo) :

:LINE L o
start point:0,6 - - 2
next point or (Undo):@8,0

next point or {(Undo):d

:LINE |
start point:0,54 1
next point or (Undo):@8,0 L |
next point or (Undo):d — —1

start point:MID of (pick 1)

next point or

next point or

corPY

(Undc) :PER of (pick 2)

{Undo) 1 J

Select objects: (pick line)
Select objects:d
Specify base point or

[Displacement]

displacement:

[

(pick anywhere)

Specify second point of displacement

or <use first point as displacement>:€1,0

Make sure that the POLAR and OTRACK options are on to add the next 8 X 8 section.

Command :LINE
Specify start point: (pick the
corner)

Specify

next

Specify next

Specify
Specify

next
next

point
point
point

point

or
or
or

or

(Undo) :
(Undo) :
(Undo) :
(Undo) :

L. o o

|

e @]

| Y C—
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Step 4 Use ROTATE to rotate the corner section at 60 degrees while copying it.

" Command : ROTATE J
ct) Current positive angle in UCS: wwt‘
ANGDIR=clockwise ANGBASE=0 L
Select objects: (pick 1, pick 2) ‘ {
Select objects:.d 1
Specify base point:END of (pick 3) ’ki

Specify rotation angle or

[Copy/Reference] :c
Rotating a copy of the selected objects
Specify rotation angle or [Copy/Reference] :300

Step 5 Fillet the right side to make a good corner, and erase the other two lines.
?" Command:FILLET
Current settings: Mode = Trim,Radius = <5.0000>

Select first object
or[Undo/Polyline
/Radius/Trim/Multiple]:r

Specify fillet radius <1.000>:0

Select first object or
[Undo/Polyline/Radius/Trim/Multi
plel: (pick 1)

Select second object or shift-

select to apply corner: (pick 2)

? Command : ERASE
! Select objects: (pick 3,4)

Step 6 Now COPY the window down to the corner, and ro- 3 X —
tate it using a reference point. - “T

Gr\ Command : COPY
QO Select objects: (pick 1, pick 2)
Select objects: o
Specify base point or - -

[Displacement] displacement :END 1

of (pick 3) 4\42_ \42 <&

Specify second point of

displacement ;
or <use first point as j

displacement:END of (pick 4) ;
Command : ROTATE §
Current positive ....... ANGBASE=0 ;
Select objects: (pick 5, pick 6) - f
Select objects:d

Use ZOOM Window to zoom into the object to see it. Within the command string pick
ZOOM from the Properties tool bar and zoom into the corner. See detail on next page.
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Specify base point:END of (pick 7 )

Specify rotation angle or [Copy/Reference]:R
(Zoom into the area using the Zoom Window icon)
Specify the reference angle <0>:END of (pick 7)
Specify second point:END of (pick 8)

Specify the new angle:END of (pick 9)

Step 7 Now MIRROR the lower window through the upper window.

Command :MIRROR —
Select objects: (pick 1) T
Specify opposite corner: (pick 2) .
Select objects:.d (B s
Specify first point of mirror line:
MID of (pick 3)

Specify second point: (pick 4) ;;
Delete source ocobjects?[Yes/No]<N>:. :

o

Use ZOOM Extents to view the whole window. Using

ZOOM Extents will show all parts of geometry on your
screen.

Command:200M (or just Z)
Specify corner of window, enter a scale factor (nX or
nXP), or[All/Center/Dynamic/Extents/
Previous/Scale/Window/Object] <real time>:E

Your bay window should look like this.
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Exercise 3 Practice
Use COPY, ROTATE, MIRROR, and MOVE to complete these drawings.

Do not put in the dimensions.

5'-3°

107

30

Casement Window

e
i

B
=

-4
Double Huna Window
a
g
R40 — a0
Rocker Arm

30

| T

2'-11"

3¢

M

|

9]

Lancet Window

—

60.00
30.00 P
&7
| ]
! j
+ l |
| |
| | 2s
30.00
15.00
47
C ‘ T ' 1
| | g
' R I
T ! ! j ]
B
Guide
19.00
7.00
| S— QQ
| _ &
S —— Q\E\QQ
N 3
g
L] _
Bushing
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Exercise 3 Architectural

Use Architectural Units to draw this elevation.

. =
©
- 17
N i
5 y =
[ i ST |
Under s$ide of ceil Eng/\
=" NN
N o
1 5
op) N o
Steps T°
JFinished Floor NI ecch Orade
Q oL i I /
9-0"
~- -
200"
ELEVATION

THIS IS AN ELEVATION OF THE FRONT FACADE OF A HOUSE.

IT IS A SCALE DRAWING OF THE FRONT; ALL LINES ARE VIEWED AS IF FROM "STRAIGHT ON".

SOME NOTATIONS ARE PARTICULAR TO ELEVATIONS: NOTE THE ROOFLINE ON THE PORCH.

ROOFLINES IN IMPERIAL ARE NOTED WITH AN INCH VALUE RELATIVE TO 2" OR PER FOOT - 6/12 OR 45 DEGREES.
THE FOUNDATION IS NOT ALWAYS SHOWN. HERE IT IS 8' DEEP, SHOWN IN HIDDEN LINE, BROKEN.

THE HEIGHTS OF CEILINGS, DOORS, WINDOWS, ETC. ARE GENERALLY SHOWN IN THE SECTION DRAWINGS.
ANOTHER HIDDEN LINE SHOWS THE BOTTOM OF THE FINISHED CEILING.

THE OVERALL HEIGHT IS OFTEN NEEDED FOR A BUILDING PERMIT.

ELEVATIONS SHOULD BE LABELED WITH THE COMPASS DIRECTION, SOUTH, NORTH, EAST, ETC.

GOOD PLACEMENT OF WINDOWS AND SOLAR PANELS IS CRITICAL FOR SUSTAINABLE ARCHITECTURE.
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Exercise 3 Mechanical

Use COPY, MIRROR, MOVE and TRIM to complete these drawings.
See page 58 for hidden and center lines.
These drawings are not drawn to scale within the page. Draw at 1 = 1.
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7
| 19
64 64
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i U [ S 1 ‘_H yl 2
| | | ! f | | }
| 1 { 6 I | | 4 8
| | | | | |
i . T 1 ¢ - B N
{ | ! |
Base
/,_, R71.5

)

25° 1.

Foot Reel Side
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Exercise 3 Challenger
Set Architectural Units, SNAP to 3, GRID to 6 and draw in these three desks.

Note that you can copy the desk and modify it, then copy again to make the office.

This is a plan of modular furniture.

Once these desks are completed, assemble them as in the plan on the next page.

3//

2/-0"

3/

! #

Filing Cabinet

2" x 18”\

/\\%‘—%

3/

Large Desk

3 . i
______ ™ 1 ——6 e} — ._/_. — —
& | au
i
!
)
o 3 ™
Small Desk
| &
N 1 N
Q ™
. ____;E///yeﬂ SeTIING
[qU] \I
=
i y i
| 3’ | 3
;l,) Sl ! |
u
6/ 2/__9// 3//
e —{
Uf fice
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Exercise 3 Challenger (continued)

Doors are 3' long, aisle distances should not be less than 24"
Don't forget OSNAP.

59

IR

ah

S H R

47

29-7

~

FLOOR PLAN

A FLOOR PLAN OR PLAN GIVES A LAYOUT
OF WALLS OR, IN THIS CASE, FURNITURE.
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Removing and
Adding Objects

STRETCH, TRIM, EXTEND,
OFFSET, and ARRAY

1 of this chopter, you should be able to:
mme and Add Selection Set options
gSTRETCH TRIM, EXTEND, OFFSET, and ARRAY

Chapter 3 looked at identifying objects for a selection set using Window and Crossing,
Window Polygon, Crossing Polygon, Fence, Previous and Last. Now we will discuss
removing objects from the selection set.

REMOVE Option

To remove objects from your selection set you can hold the Shift button down while
picking them or use the REMOVE option. Use REMOVE when a group of objects has
been identified and just a few need to be removed from this selection set.

Once this option is chosen, the Select objects: prompt changes to a Remove objects:
prompt. Note that you can use Window and Crossing within the REMOVE option.

To copy just the lines and solids in the electrical symbol in Figure 4.1 you could pick
each object separately (four picks) or identify the whole set with Window, then re-
move the circle (three picks).

& &

1

X4 ><5

Figure 4.1

Command : COPY
Select objects: (pick 1)
Select opposite corner: (pick 2)
Select objects:R
Remove objects: (pick 3)
Remove objects:.d
Specify base point or displacement, or [Multiple]: (pick 4)
Specify second point of displacement
or <use first point as displacement>: (pick 5)

This option can be used with any Select objects: prompt.
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More Modify
Commands

Add Option

If objects have been removed and should be added back into the selection set, use Add.
Use Add to change the prompt from Remove objects: to Select objects:, then continue
to add objects to the selection set. The command line equivalent is ADD or A.

4

2
Figure 4.2

Command : COPY
Select objects: (pick 1)
Specify opposite corner: (pick 2)
Select objects:R
Remove objects: (pick 3)
Other corner: (pick 4)
Remove objects:A
Select objects: (pick 5)
Select objects:.
Specify base point or displacement, or [Multiple]: (pick 6)
Specify second point of displacement
or <use first point as displacement>: (continue with
command)

You may alternate between Remove and Add as shown in Figure 4.2 until you are
satisfied with the objects in the selection set. Again the hot key is Shift while you are
picking.

These Modify commands are similar to those discussed in Chapter 3, but have a more
intricate structure. Keep reading the prompts for maximum efficiency.

Like the commands offered in Chapter 3, REMOVE and ADD can be found under the
Modify pull-down menu and under the Modify toolbar, and by typing them in with
aliases.

The STRETCH Command

The STRETCH command is used to make lines, plines, and other linear objects either
shorter or longer. It repositions the selected side of an existing object or group of ob-
jects relative to a new point or position.

Practice STRETCH to make sure you know how it works. It is very useful.

The command line equivalent is STRETCH.
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You must use a Crossing 3 4
Window with STRETCH.

Figure 4.3

Command : STRETCH
Select ocbjects to stretch by crossing-window or polygon

Select objects: (pick 1)

Other corner: (pick 2) (crossing the right side)

Select objects:d

Specify base point or displacement: (pick 3)

Specify second point of displacement: (pick 4) (3 units)

Note that the Crossing option is automatic. You must pick your Crossing Window
from right to left as shown in Figure 4.3. All objects in the Crossing are highlighted
when they are chosen.

Stretching Circles and Arcs

Circles are moved as full circles — stretching a circle does not create an ellipse. One
end of an arc can be picked up and stretched into a different radius. If the arc is fully en-
closed, there is no change in the radius.

Figure 4.4

Command : STRETCH
Select objects to stretch by crossing-window or polygon

Select cbjects: {pick 1)

Qanger Other corner: (pick 2)
Select objects:Jd

Specify base point or displacement: (pick 3)

| If you pick all the objects with |
| your Crossing selection, you will
MOVE the objects instead of
STRETCHing them. Choose only
the side of the object that you
would like to strefch.

Specify second point of displacement: (pick 4)

In Figure 4.4 the objects within the Crossing Window are the line for the door and the
arc of the door, both of which will effectively be moved, and the two lines indicating
the walls around the door, which will be stretched to accommodate the new position of
the door.
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The TRIM Command

The TRIM command is used to cut off an object or a series of objects at their intersection

with a boundary or cutting edge. While you have already used TRIM on individual ob-
jects, you can also use it on multiple objects.

The command line equivalent is TRIM.

The cutting edge or boundary must already exist on the drawing before you can use
TRIM. You can use TRIM on lines, as in Figure 4.5, or arcs as in Figure 4.6.

Figure 4.5

Command : TRIM

Current settings Projection=UCS, Edge=None

Select cutting edges...

Select objects or <select all>:(pick 1)

Select objects:.) (no more cutting edges are needed)

Select object to trim or shift select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo] : (pick 2, 3 )

Select object to trim or ...... /Undo] : (pick 3)
Select object to trim or ..... /Undo]
1
X . 5
B e -
The Fence option, being sold as a / . \ e s *
new feature, has been around since } 5 x 7 -3
Release 12. : o ‘ — '
. 1 .
| 4
i
Figure 4.6
??év Command : TRIM

Current settings Projection=UCS, Edge=None

Select cutting edges...

Select objects or <select all>: (pick 1)

Select objects:.J (no more cutting edges are needed)

Select object to trim or shift select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo] : (pick 2, 3, 4, 5)

Select object to trim or ...... ge/Undo]: J

The arcs in Figure 4.6 are trimmed to the edges of the circle.
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You can also choose multiple objects as the cutting edges. In Figure 4.7 all of the ob-
jects are considered to be cutting edges.

Figure 4.7

Command: TRIM
Current settings Projection=UCS, Edge=None
fﬁ'“ Select cutting edges...
Select objects or <select all>: (pick 1)
Other corner: (pick 2)
Select objects:d
Select object to trim or shift select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo] : (pick 3 to 10)
Select object to trim or ........ /Undo] :

In both TRIM and EXTEND,
<select all> means type in the

word All if you want everything The EXTEND Command

to be an edge.

The EXTEND command also uses a boundary (or boundaries), but uses it as the item to
extend objects to. In Figure 4.8, the boundary is clearly the diagonal line. Once picked,
it will be highlighted.

The command line equivalent is EXTEND.

In Figure 4.8 small lines within the circle are extended to the perimeter of the circle.

Figure 4.8

Command : EXTEND

The Fence option, as well as all Current settings Projection=UCS, Edge=None
the others, are also part of the Select

EXTEND command string. Still
very useful, not new.

boundary edges...
Select objects or <select all>: (pick 1)
Select objects:d

Select object to trim or shift select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo] : (pick 3 to 10)
Select object to trim or ........ /Undo] 1 d
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TRIM and EXTEND with Implied Intersections

Implied intersections are the points where two objects would intersect if they were ei-
ther extended or trimmed. You can trim objects using their implied intersections as
cutting edges for the trim as shown in Figure 4.9, and extend objects using their im-
plied intersection as the boundary as shown in Figure 4.10.

4

AR S

Figure 4.9

.75& Command: TRIM
Current settings Projection=UCS, Edge=None
Select cutting edges...
Select objects or <select all>:(pick 1)
Select objects:d (no more cutting edges are needed)
Select object to trim or shift select to extend or
[Fence/Crossing/Project/Bdge/eRase/Undo:E
Enter an implied edge extension mode [Extend/No extend] :E
Select object to trim or [Project/Edge/Undo] : (pick 2, 3, 4)
Select object to trim or [Project/Edge/Undo]:.

4
Val
) . 3
If AutoCAD responds ‘no cutting e
edges selected’ it means that the i
objects would not intersect. Try Fillet
iRadius 0.
L TTX l__‘ -
p |
Figure 4.10
_y?./ Command : EXTEND

Current settings Projection=UCS, Edge=None

Select boundary edges...

Select objects <select all>: (pick 1)

Select objects:J

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

Enter an implied edge extension mode [Extend/No extend] :E

Select object to extend or ....... /Undo}: (pick 2, 3, 4)

Select object to extend or ........ Undo] - d

Figure 4.10 shows the last three objects extended to where the intersection with the
vertical line might be.

Explore the other options of TRIM and EXTEND in the Help files.
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The OFFSET Command

OFFSET is arguably the most often used editing command on the system. OFFSET cop-

ies an object parallel to an existing object at a given distance. Note that the OFFSET
command works only in the X-Y plane.

~ ~~~’Iﬁ’~aaib§i\i§‘z " m th

The command line equivalent is OFFSET.

Offset first requires the offset distance — the distance that all of the objects will be off-
set by. It doesn’t matter how far away the direction pick point is from the offset object;
only the side is important, as shown in Figure 4.11. Earlier releases of AutoCAD have
less words in the command strings, and are generally easier to understand, but the ac-
tual command sequence has not changed.

Figure 4.11

Command:OFFSET

Specify Current settings: Erase source=NO Layer=Source
OFFSETGAPTYPE=0

Specify offset distance or [Through/Erase/Layer]<Through>:8

Select object to offset or [exit/Undol<exit>:(pick 1)

Specify point on side to offset: (pick 2)

Select object to offset or [exit/Undol<exit>: (pick 3)

Specify point on side to offset: (pick 4)

Select object to offset or [exit/Undel<exit> :(continue to
pick points and sides)

The prompts for the objects to offset and the side to offset will continue in a paired se-
quence until you press .

As can be seen in Figure 4.12, ARCs, CIRCLEs and PLINEs will maintain the same cen-

Figure 4.12

ter point and have an offset radius.

The Through option in OFFSET, once used to specify a point through which you would
like subsequent offsets calculated, now functions as the COPY command. Each object
picked up can be placed according to a separate distance, as shown in Figure 4.13.
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2 S
Figure 4.13
Command :OFFSET
Specify Current settings: Erase =NO ..... OFFSETGAPTYPE=0
éﬁ% Specify offset distance or [Through/Erase/Layer]}<Through>:t

Select object to offset or [exit/Undol<exit>: (pick 1)
Specify through point: (pick 2)

Select object to offset or [exit/Undol<exit>: (pick 3)
Specify through point: (pick 4)

Select object to offset or [exit/Undol<exit>: (pick 3)
Specify through point: (pick 4)

Select object to offset or [exit/Undol<exit>:d

Use OFFSET with FILLET radius 0 to create objects with parallel lines at many distances,
as shown in Figure 4.14. Figure 4.14a is the final part. A vertical line is OFFSET at the
various distancesin4.14b. Then the horizontal lines are OFFSET in Figure 4.14¢.Finally
FILLET with radius 0 isused to ‘clean up’ the corers (Figure 4.14d). Diagonal lines can

The Undo option lets you undo
the previous pick while still in the
command.

then be added.
Y sy gu— T —_— T
L
3 X 3
g’
4

fat

%4
44 {
48 4
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Figure 4.14

The ARRAY Command (Polar)

The ARRAY command makes circular (Polar) or rectangular patterns of selected ob-
Jects by copying them along or around an identified point.

If you find the dialog boxes slow,
and cumbersome, type in - before,
the ARRAY command for 1

command without the dialog bo The command line equivalent is -ARRAY.,

Command: ~ARRAY

Select objects: (pick 1)

Other corner: (pick 2)

Select objects:. (indicates that no more are needed)

Enter the type of array [Rectangular/Polar]<R>:P

Specify center point of array:CENter of (pick 3)

Enter the number of items in the array:8

Specify the angle to fill (+=CCW,-=CW)<360>:. (accepts 360)
Rotate arrayed objects [Yes/No]<Y>:. (accepts default)

76  CHAPTERFOUR



InFigure 4.15 the object (a chair) is arrayed around the center of the larger circle (a ta-
ble) at equal distances through 360 degrees, rotating each object. To acheive this ar-
rangement in the ARRAY dialog box you must pick the objects, then pick the center
point, then specify the number of items and the rotation angle.

3

U

Figure 4.15

Since you are not prompted, make
sure that you have made a selection
from every area of the screen. If your
objects end up in places that you did
not expect, it is probably your center
point that is incorrect.

Command:U

To Undo a bad ARRAY.

With apolar ARRAY, as seen in Figure 4.16, you can also specify the incremental angle
between each object rather than the total distance if you prefer. Just choose that option
in the dialog box.

. 24 %

— - 4=
— T

Figure 4.16

It is always a good idea to use the
Preview button if there is one ona
dialog box. This will stop you
from making a mistake and hav-
ing to correct it later. Cortor it

- Mothedd arstonlinl

Again, if your objects are going in
unexpected places, it is probably
the center point that is incorrect.

Generally speaking, the objects
are rotated as they are arrayed
relative to the rotation angle. If
you do not want them rotated,
simply remove the check in the
‘Rotate items as copied’ box.

nme%m shalion A nmume vﬂw
Wi iolaton:

g ?mmtﬁﬁi 2 privevalue ipecie
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The ARRAY Command (Rectangular)

The Rectangular option of the ARRAY command prompts for the number of rows (cop-
ies in the Y direction) and the number of columns (copies in the X direction). Then you
are prompted for the distance between the copies in rows and columns. This is the
center-to-center distance, useful for both building trades and mechanical engineering.

The command line equivalent is ARRAY.

In Figure 4.17, the objects are ARRAYed along X or in columns. Note that the distance

between the columns includes the half-
width of the item itself,

ARRAY can be used to go in either one di-
rection or two. In this case, the array is |
creating a series of objects going in the X |
direction at a distance of .5625 units.

Again, if you don’t like dialog boxes, the

options can be typed in. Many people
find this faster.

(v __

2 -—1 0.5625

Figure 4.17

Command: ~-ARRAY

Select objects: (pick 1)
Other corner:{pick 2)
Select objects:d

Enter
Enter
Enter
Enter

the
the
the
the

type of array [Rectangular/Polar]<R>:.

number of rows (--)<l>:d (accepts the default of 1)
number of columns ( ) <1>:7

distance between the columns:.5625

When doing layouts that contain many objects in both the X and ¥ directions, specify
both rows and columns. In specifying the number of rows and columns, the total
number is indicated; if you have 1, and want 6 more, the total is 7.

Be sure to use OSNAP where possible to make sure that your entries are as accurate as

possible.

Once the objects are ARRAYed, they are accessible as individual items and can be
modified individually.
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ARRAY: Multiple Rows and Columns

If you have a chair that is 24 inches wide and you want an aisle of 18 inches between it
and the next chair, the spacing would be the width of the chair plus the width of the
aisle (24 + 18 =376").

I_E—:?o—' AAO00o o

aisle

—
e e | |LDDDDD

aisle

4
A

Figure 4.18

In Figure 4.18 the chairs are placed in both rows and columns.

Command : ~-ARRAY
Select objects:(pick 1)

Other corner: (pick 2)

Select objects:d

Enter the type of array [Rectangular/Polar]<R>:.
Enter the number of rows(--)<1>:3

Enter the number of columns( )<1>:5

Enter the distance between the rows:60 (distance B)
Enter the distance between the columns:42 (distance 3)

A negative distance will place
the ARRAY in a negative direc-
tion: to the left if columns, and
down from the original if rows.

What can go wrong with Modify commands?

When entering commands from the Modify menus make sure that you follow the
prompts and supply all the necessary information. The typed-in commands are easier
to get right than the dialog boxes because the dialog boxes assume defaults.

If your command goes terribly wrong, simply use Undo to correct the situation.

Command:U
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This example will illustrate how to use ARRAY, TRIM, EXTEND, 22
and OFFSET to create a backyard hot tub.

Step 1 Don’t use LIMITS, GRID or SNAP. Turn DYNamic off.

Step 2 Create a line from 0,0 to 0,28, and ARRAY it to make 16. Use POLAR for your LINE, or
type in the coordinates as shown.

Command:L

Specify start point:0,0
Specify next point or [Undo]:0,28
Specify next point or [Undo]:J

Command:Zoom All

Command :ARRAY

Select objects on the up-
per right corner to pick
the line. When com-
pleted, use . to return to
the dialog box, then OK.
to accept the array.

Step 3 Create a line from 0,0 to 30,0 and ARRAY it by 15 to make a rectangular grid (the patio
stones). Use the command line version.

Command: L

Specify start point:0,0

Specify next point or {Undo]:30,0
Specify next point or [Undo]:.l

Command: ~ARRAY

Select objects:L
Select objects:d
Enter the type of array [Rectangular/Polar]<R>:.

Enter the number of rows (---)<1>:15
Enter the number of columns ¢ y<1l>:.d
Enter the distance between rows ( )12
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Step 4

Step 5

S

Step 6

Make a CIRCLE to create a hot tub shape and OFFSET
it to make a ridge.

Command:C

Specify center point for
[3P/2P/Ttr (tan tan rad)]:
Specify Radius of circle

[Diameter]:6

Command :OFFSET

Specify Current settings: Erase source=NO Layer=Source
OFFSETGAPTYPE=0

Specify offset distance or [Through/Erase/Layer]<Through>:1

Select object to offset or [exit/Undol<exit>:(pick 2)

Specify point on side to offset: (pick 3)

Select object to offset or [exit/Undol<exit>:.l

Now trim out the lines inside the outer circle. Use Fence to

pick up the parts to be trimmed.

MEZas
[ T
circle or \ I
(pick 1) A
N e
or 5 —

Command : TRIM / N "

Current settings Projection=UCS, 3? - f
Edge=None \\:‘ ,//

Select cutting edges... S

Select objects or <select all>: (pick 1) ]

Select objects or <select all>:d

Select object to trim or ..... eRase/Undo:F

Specify first fence point or [Undo]l: (pick 2)

Specify first fence point or [Undo]: {(pick 3) T

Specify first fence point or [Undo]: (pick 4) LLLLL&

Specify first fence point

Select object to trim or [Project/Edge/Undo]:d ::i E::
T . . . . FH AN e
Use TRIM with individual object picks if there are some objects not HH
trimmed.

or [Undo]:d 4

Use OFFSET to create a set of larger patio stones on the outside of the original stones as

a border.

Command: OFFSET
Specify Current ...E=0

Specify offset distance or 3
[Through/Erase/TLayer]<Through>:4

Select object to offset or
[exit/Undo]<exit>: (pick 1)

?}»--ul
un—r—rlAlA

£ 0

INRARRRN]

Specify point on side to offset: (pick 2) S Sl —

Select object to offset or

[exit/Undol<exit>: (pick 3,4,5,6,7,8)

Use the roller ball on your mouse or ZOOM with a scale factor to keep the objects on

the screen.
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Step 7

Step 8

=7

Step 9

Use FILLET to make corners.

Command : FILLET

Current settings: Mode = Trim,Radius
= <5.0000>

Select first object or
[Undo/Polyline/Radius/Trim/Multipl
el:r

Specify fillet radius:0

Select first object or
[Undo/...Multiple]: (pick 1)

Specify second object: (pick 2)

FILLET all four corners.

Use EXTEND to create a set of larger patio stones on the
outside of the original stones as a border.

Command : EXTEND

Current settings ...edges...

Select objects:(pick 1 to 4)

Select objects:d

Select object to extend or [Project/

Edge/Undo] :F

Specify first fence point: (pick 5)

Specify next fence point or [Undo]:
(pick 6, 7, 8)d

Specify next fence point or [Undec]l: (9,
10, 11, 12).

Specify next fence point or [Undo]:d

Select object to extend or [Project/

Edge/Undo] :

Finally use STRETCH to make the stones on the right
extend two units further.

Command : STRETCH

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

First corner: (pick 1)

Other corner: (pick 2)

Select obijects:d

Specify base point or displacement: (pick
3)

Specify second point of displacement:@1,0

Now you have a completed exterior hot tub area with 2x2
stones, 2X3 stones and 2X5 stones.
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Exercise 4a Practice

Use the Modify commands to complete these parts.
Draw at a scale of 1=1.

These parts are not drawn to scale within the page.

2.25

I —+—

2.50

1.00R

1.50 — 150

50 +—+

1 225 9 holes

2.50
R0.75
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Exercise 4b Practice
OFFSET and ARRAY will be useful for drawing these obijects.

_IE
|12 ”17
/-\ i)
o
i
\q"
| ——| | L] oot —r)
T
o3
y/ N Y
/ N /
S
\|
a
N 4 N
N /| .
\. / \u i
. |
Pp-6"
ELEVATION
3
Chamfer (3>
1/8 45°
x 45 Groove .375 WIDE DETAIL
096 DEEP
7 T
S—t
2375 2125 1912 0623 08735 L125 1373 1625
1
f=—1.3735 —=
1750 Chamfer 1/8 x 45
2.375
3.375
3.500
3.730
4.625
5.375
NOZZLE
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16'-8"
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Exercise 4 Architectural

Use OFFSET to place the LINEs for the walls. Use FILLET radius O to clean them up.
The indow measurements are on the first floor plan on page 137.
Section A-Ais on page 117.

A ~—
75" | |55 | 7' -4"
Q
:S\ T el
-8 Closet 20
6'-4" .
Q
17'-O" e
80" \g/\
"5 40"
o s o e —\{\ = —}
14K
° ON
1
~ i
i I -
O I 6\3
;i‘\_ -»SH 6 NN
g g 2
Ol =
i
8'-8" 36" {! 617", g'-o"
1l /|
19' "
? ¥
24'-0" 6'-0"
500"
A—

Second Floor

WORKING FLOOR PLANS

PRESENTATION DRAWINGS ARE USED TO SELL THE IDEA TO THE CLIENT.
WORKING DRAWINGS ARE MADE FOR THE CONSTRUCTION CREW.
MEASUREMENTS ARE FROM THE OUTSIDE OF THE FRAME BECAUSE

THE CARPENTER IS THE FIRST ONE TO USE THEM.

EXTERIOR WALLS ARE 6" STUD WALLS, WITH A 4 TO 10" VENEER.

S
e}
B
"
5| 0
~ N
_‘AT
&
o
__év
Sy
~
Hatch added later
4" 4o 10" veneer
= space for vapour barrier
1 6" exterior stud
E drywall or quproc
Exterior Wall
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Exercise 4a Mechanical

Use the commands on the facing page to create this gear.
Save your file so you can add the dimensions to it later.

/

+0,02
9,507 092 (
\

1.43

—\—__PITCH 9345

————

R3.53 WORM AND PINION

TOOTH
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Exercise 4 Challenger

This is an interesting part that you can model in 3D later.

RO1PS — —=0.750 1.250 2.000 1,000 ——=]
“\\\ R0.250
< R1,250
1,000 —
+
R1.250 -
1,000
2.500 ”7;::§“ ~\\\\\\
R0.875 R0.807
0.5
— /%§;/OO 1.500 ]
1,50 0 1,000
”7;\\\ ‘oo\
-\ |
R0.750 ~R1,803
/ 1.000
Don’t forget
Circle 2P R0.500 R1,000
Circle Ttr
R0.875
R0,500 o1 50
R0.125
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The PLINE
Command

Entity Commands with
Width

i n of this chapter, you should be able to:

:w E)QNUT with a specific width
 simple TEXT
ﬁiifg&ia&ﬁh the MUNE command.

A PLINE or polyline is a single-drawing entity that includes line and curve sections that
may vary in thickness, and may be edited using PEDIT (polyline edit) for the Spline and
Fit curve options to create contour lines or airfoils. The individual segments are
connected at vertices; the direction, tangency, and line width are stored at each vertex.

The PLINE command can create rectangles as single entities as well as curved segments
of varying thickness.

The command line equivalent is PLINE.

Command : PLINE

Specify start point:(pick a point)

Current line width is 0.0000

Specify next point or
[Arc/Close/Halfwidth/Length/Undo/Width]:

Where: Arc = a change from line entry to arc entry
Close a closed pline, in which the first point will be joined to
the last entered point in the pline to make a closed
object; more than two points are needed to have a

It

closed pline
Halfwidth = a specified halfwidth on either side of the pline vector
Length = the length of the pline
Undo = an undo of the last point entered
Width = a specified width of the line or arc segments on either

side of the pline vector

The first PLINE command prompt asks for a point at which the polyline will start.

Command: PLINE
Specify start point: (pick a point)
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You must enter the first point, after which you can choose one of the options (Width,
Arc, etc.). If you want to change the width, note that you must change the start and the
end width to create a wide line as in Figure 5.1.

S50
. i
e ’

Figure 5.1

Command: PLINE

Specify start point:(pick a point)

Specify next point or
[Arc/Close/Halfwidth/Length/Undo/Width] :W

Specify starting width<0.0000>:.50

Specify ending width<0.500>:.4

Specify next point or
[Arc/Close/Halfwidth/Length/Undo/Width] :11,0

The command default is to enter the second point. If you pick a second point, this as-
sumes a straight segment or a line. If you continue picking points, the object created
will look like a series of lines, but it will be a single object that can be edited using PE-
DIT or other editing commands.

PLINE is often used to create borders around views or drawings, as in Figure 5.2.

Command: PLINE

Specify start point:0,0 0.8.5 8.5
Current line width is 0.0000 units
Specify next point or

[Arc/Close/Halfwidth/Length/Undo/ L
Width] :W
Specify starting width<0.0000>:.25
Specify ending width<0.2500>:. 0,0 11,0

Specify next point or
[Arc/Close/Halfwidth/Length/Undo/
Widthl1:11,0

Figure 5.2

You can continue drawing with this line at the current thickness or change it at any
time. POLAR, OTRACK, and ORTHO work the same on PLINE as on LINE.

Specify next point or [Arc/Close/.../Undo/Width]:11,8.5
Specify next point or [Arc/Close/.../Undo/Width]:0,8.5
Specify next point or [Arc/Close/.../Undo/Width]:C

Toachieve a perfect corner on a box or rectangle, use the Close option. This will attach
the first point to the last entered point and create a clean, beveled corner.

When changing the width both start and end points must be entered.

Command: PLINE

Specify start point: (pick 1)

Current line width is 4.00 units

Specify next point or
[Arc/Close/Halfwidth/Length/Undo/Width] :W

Specify starting width<4.00>:.25

Specify ending width<0.25>:1 (don’t pick!)
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Do not pick! If you pick, you will create an object similar to that in Figure 5.3. Thisisa
common mistake. AutoCAD will measure the distance from your first pick to your
second and use that as the end width of your PLINE.

Figure 5.3

Pline with Varying Width

Pick 2 is generally inside
the triangle.

You can create objects such as arrows using one PLINE with a series of different seg-
ments with varying widths. You can change the width at every vertex, as in Figure 5.4.

Figure 5.4

Command: PLINE
Specify start point: (pick 1)

10

Current line width is 4.00 units

Specify next point or

[Arc/Close/Halfwidth/Length/Undo/Width] :W

Specify starting width<4.00>:0
Specify ending width<4.00>:.35

Specify next point or

[Arc/Close/Halfwidth/Length/Undo/Width]: (pick 2)

Specify next point or

[Arc/Close/Halfwidth/Length/Undo/Width] :W
Specify starting width<0.35>:.10

Specify ending width<0.10>:.10

Specify next point or

[Arc/Close/Halfwidth/Length/Undo/Width]: (pick 3)

PLINE Corners

The end of each pline is calculated relative
to the points or vertices used to create it. If
the pline has a width, the ends are perpen-
dicular to the pline itself. Pline comers
must be smooth, or a gap will result, as in
Figure 5.5.

When making plines, use a continuous se-
ries of points as in Figure 5.5b, don’t pick
twice in the same spot as in Figure 5.5a.

4 3

Figure 5.5
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The PEDIT
Command

Polyarcs

The PLINE command can be used to create arcs within polyline segments or on their
own, as shown in Figure 5.6.

Simply type in the letter A to toggle to the arc
mode, then type in the letter L to get back to 4

straight line segments. Theresulting polyline 3
will be one entity with arc and line segments. 2
1
Editing the polyline curve options with PEDIT
will override these line and arc segments.

Figure 5.6
Command: PLINE

Specify start point: (pick a point)
Current line width is 0.1000

Specify next point or [Arc/Close/
Halfwidth/Length/Undo/Width] :A
[Angle/CEnter/ClLose/Direction/Halfwidth/
Line/Radius/Second point/Undo/Width]:

The command default is to create a two-point arc. Once the first arc segment is in, the
system assumes that you want to continue with a series of arcs until the L option is en-
tered, which will return you to a line segment.

One of the great advantages of PLINE is that, once the pline is entered, it can be modified
using PEDIT.

In the introductory stages, this command sequence is used most often to change the
width of a pline. In Figure 5.7, the border is edited from .25 units to .10 units.

The PEDIT command changes the width of all the segments of the identified pline.

The command line equivalent is PEDIT.

Figure 5.7

Command: PEDIT

Select polyline: (pick the polyline)

Enter an opticn

[Close/Join/Width/Edit Vertex/Fitcurve/Spline/Decurve/Ltype
gen/Undo:W

Specify new width for all segments:.10

Enter an option

[Close/Join/Width/Edit Vertex/Fitcurve/Spline/Decurve/Ltype
gen/Undo] :

92

CHAPTER FIVE



More segments can be added to the pline by using the Join option. This will add lines or
arcs to a pline which can then be edited for width.

In Figure 5.8, the arc and the two lines identified by
picks 2, 3, and 4 are added to the pline selected with
the first pick before the command option Join. Only
segments with a common end point can be joined.

Command: PEDIT
Select polyline: (pick 1)

Enter an option
[Close/Join/Width/Edit
Vertex/Fit
curve/Spline/Decurve/Ltype
gen/Undo] :J
Select objects: (pick 2)
Select objects: (pick 3)

Figure 5.8

Select objects: (pick 4)

Select object:d

Enter an option [Close/Join/Width/Edit

Vertex/Fit curve/Spline/Decurveltype gen/Undo] :.

You can change polylines back to regular lines by using the command EXPLODE. This
will also remove the width given.

If you apply PEDIT to an object that is not a polyline, you will be given the option of
turning it into one. Then use Join.

PEDIT with Spline and Fit Curve

To create contour lines and other items used in @ @
surveying, among other fields, a polyline canbe

modified to become a spline or fit a curve SPLINE
through a series of points or vertices.

The Spline curve option of PEDIT will edit the Cﬁ <>
pline according to the series of points used to FIT CURVE
create it. Make sure you use the Close option

when entering the pline to get a continuous  Figure 5.9
spline as seen in Figure 5.9.

PLINE with PEDIT can also be used to show wood grain as in reverse sections for wood-
working or molding, as can be seen in Figure 5.10. First put in a PLINE. Then use PEDIT
with either the Fit Curve or Spline options.

i N
i ] ¢
z
3 3 N
BN TR

&

1

.
///// ZZ

Figure 5.10
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The POLYGON The POLYGON command is like PLINE in that you are creating an object that has many
Command vertices.

. b gibar From the D
-

The command line equivalent is POLYGON.

Figure 5.11

Command : POLYGON

Enter number of sides<4>:5

Specify center of poclygon or [Edge]: (pick a center point)

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

Specify radius of circle:1.5

Figure 5.11 illustrates a five sided-polygon.

Hexagons

In mechanical drawing, hexagons (six-sided
regular polygons) are quite common.

If you need to draw a hexagon that is measured

by the distance across the flats choose the op- %, 2
tion Circumscribed about circle. The diameter S

across the circle will equal the distance across

the flats, as shown in Figure 5.12.
Figure 5.12

Command : POLYGON

Enter number of sides<4>:6

Specify center of polygon or [Edge]:(pick center)
Enter an option [Inscribed in circle/
Circumscribed about circle] <I>:C

Radius of circle: (pick 2)

You can also use the POLYGON command to draw
regular polygons by specifying the length of an edg,e
as shown in Figure 5.13. \ R
1 2

Figure 5.13
Command : POLYGON

Enter number of sides<4>:6

Specify center of polygon or [Edge]:E
Specify first endpoint of edge: (pick 1)
Specify second endpoint of edge:@4<0
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The SOLID SOLID and DONUT are commands that have a filled-in area or solid mass. This can also
Command be achieved with the BHATCH command with the solid fill hatch. These commands are

always available when you type them in, and can be found in some AutoCAD Releases
(not Releases 2007 or 2008) on the pull-down menus and toolbars.

m the Draw pull-down menu choose:

The command line equivalent is SOLID.

1 4 1 3 1
Command:SOLID
Specify first point:(pick 1)

e 3 2 4 2 '3

Specify second point: (pick 2)
Specify third point: (pick 3)
Specify fourth point: (pick 4)

Third point:. Figure 5.14
Do not confuse SOLID with the
SOLIDS option given under the
Draw menus. Figure 5.14 illustrates
. the order in which points
are entered. If you con- L

tinue to digitize after the

fourth entry, the system

will add in a paired se- 2 4
quence until you termi-

nate with .J. To create a

triangle, use  after the  Figure 5.15

third point prompt.
The order in which points are entered is very important. Figure 5.15 provides some ex-
amples.
The DONUT The DONUT command is used to create a thick or
Command solid circle. The inside diameter is used to

determine the hole of the doughnut. Use an inside e 2
diameter of zero to create a solid circle; use a 003 -
larger diameter to create a ring. Once DONUT is

active, a donut will be drawn every time you

digitize until you press ..

Figure 5.16 illustrates the inside and outside di-

ameters of a DONUT . Figure 5.16

DONUT is useful for surveying and civil engineering applications for property and po-
sition markers. Itis also useful within dimensioning if the options available aren’t giv-
ing you what you think you want.

Command : DONUT

Specify inside diameter of donut<.5>:0
Specify outside diameter<l.0>:2

Specify center of donut or <exit>:(pick 1)
Specify center of donut or <exit>:(pick 2)
Specify center of donut or <exit>:d

Like the SOLID command, DONUT has been replaced by CIRCLE and BHATCH. For
many applications, however, DONUT is a faster solution for a solid circle.
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The TEXT Chapter 8 deals with many aspects of text, including text style, editing, fonts, paragraph
Command text, and a wide variety of text alignments. Here we introduce simple, one-line text
entry. The MTEXT command will make paragraphs and large text formats easier. The

TEXT command is useful for title blocks and view titles.

When entering TEXT, AutoCAD will prompt you to choose a height for each character,
a rotation angle for your string, and a point at which to place the text string on the
model or drawing.

olbar From e s

The command line equivalent is TEXT.

Figure 5.17 illustrates the justification of the TEXT command. The defaultis left justifi-
cation at the baseline of the text string. The other options will center, right justify, or fit
to either top or bottom corners.

DEFAULT CENTERED

E?
ALnE MIDDLE
fl. F 17 RigHT

Figure 5.17

Command : TEXT

Current text style: “Standard” Text height 0.200

Specify start point [Justify/Style]:J
Align/Fit/Center/Middle/Right/TL/TC/TR/ML/MC/MR/BL/BC/BR:

Once you have chosen a point at which to place your
text, the command will prompt you for the height of the S CALE:
letters, the rotation angle, and the text or string of char-

acters itself. Figure 5.18 illustrates the placement of " ‘ "
single line text. ExI / L'- :l O

Command: TEXT Figure 5.18
Current style: “Standard” Text height

0.200
Specify start point [Justify/Stylel: (pick 1)
Specify height <.2000>:.15
Specify rotation angle of text <0>:d (to accept the default)
Enter text:Scale:
Enter text:.d
Command:
Current text style: “Standard” Text height 0.150
Specify start point [Justify/Style]: (pick 2)
Specify height<.2000>:.25
Specify rotation angle of text <0>:.
Enter text:1/4"=1'0"
Enter text:d
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Multilines  The MLINE or multiline command is used to create multiple, parallel lines.

The command line equivalent is MLINE.

MLINE is particularly useful for drawing walls and other architectural features. From a speci-
fied point, AutoCAD draws a multiline segment using the current multiline style, and contin-
ues to prompt for other points. Like LINE, using Undo undoes the last vertex point on the
multiline. If you create a multiline with two or more segments, the Close option will be in-
cluded in the command string as seen in Figure 5.19.

Command : MLINE

Current settings; Justification = Top, Scale = 1.00,
Style = Standard
Specify start point or [Justification | 2

/Scale/STyle] : (pick 1)
Specify next point: (pick 2)
Specify next point or

[Close/Undo]: (pick 3)
Specify next point or L X 3

[Close/Undo] : (pick 4)

Specify next point or

[Close/Undo] :C

Figure 5.19

Justification
This option determines how the multiline is drawn between the points you specify.

Enter Justification type Top, Zero, or Bottom, as shown in Figure 5.20.
/ / X /
////////’/// x//////////// x///////////x

Top Zero Bottom

Figure 5.20
Scale
This option determines the distance be-
tween the two lines of the multiline. e .
The scale is based on the width established
in the multiline style, as shown in Figure

5.21. All lines in the MLINE will be scaled
to the entered scale factor. Figure 5.21
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Step 1

Step 2

Step 3

When entering co-ordinates,

DYNamic gets in the way. Using
GRID and SNAP is the fastest
way to do this.

+ By using PLINE and SOLID effectively, we can create
a presentation view of a small cabin with a staircase
and a fireplace. Like many architectural applica-
tions, this is more easily drawn with SNAP on be-
cause it is in regular intervals.

First change the units to Architectural. At the command prompt type UNITS.

Command:UNITS
Architectural
Precision: 0/-0"

Make your LIMITS -1'-1' and 24',18'. Set SNAP to 4”.

Command:LIMITS

Reset model space limits

Specify lower left corner or [ON/OFF] <0'-07,0/-0">:-1',-1'
Specify upper right corner <12.0000,9.0000>:24",18"

Add the PLINEs as shown on the
illustration. 4 3

This is a presentation drawing not a
construction drawing, the dimensions

are from the middle of the plines onthe Note: PLINEs are gen-
corners. Note how to start the PLINE so ) erated through the center &
that your corner is correct in the com- line. ~The _ Dimensions

include PLINE width.

4

mand string below.

Set your SNAP and GRID to 4 to make it
easier.

L3' IEI

The polyline width is 8”, the size of a
regular exterior wall.

Command: PLINE
Specify start point:47,0
Current line width is 0.00 units
Specify next point or
[Arc/Close/Halfwidth/Length/Undo/Width] :W
Specify starting width<0.00>:8
Specify ending width<8.00>:4
Specify next point or
[Arc/Close/Halfwidth/Length/Undo/Width] :0,0
Specify next point or
[Arc/Close/Halfwidth/Length/Undo/Width]:0,4’
Specify next point or
[Arc/Close/Halfwidth/Length/Undo/Width] : .

Repeat PLINE for the exterior walls. Use the spacebar to bring back the PLINE com-
mand to make it faster.
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Step 4 Now use ZOOM Window to get a closer look at the
northeast corner of the building. Add the lines as shown,
with the pline width at 2”.

Once sufficiently zoomed, enter the staircase with PLINE.

Command: PLINE

i - Specify start point:NEAR to (pick 1)

i R Current line width is 8.00 units
Specify next point or [Arc/Close/
Halfwidth/Length/Undo/Width] :W
Specify starting width<8.00>:2
Specify ending width<2.00>:d
Specify next point or [Arc/Close/
Halfwidth/Length/Undo/Width]: (pick 2)

Step 5 Now use PLINE to place an arrow pointing up the stairs. The dimensions in the
command string below are simply a guide. You can use your co-ordinate readout to
place these rather than typing them in. Just make the arrow look like the one shown.

Command: PLINE

Specify start point:1872",476"

Current line width is 2.00 units

Specify next point or [Arc/Close/Halfwidth
/Length/Undo/Width] :1872",7’

Specify next point or [Arc/Close/Halfwidth
/Length/Undo/Width] :W

Specify starting width <2.00>:7

Specify ending width<7.00>:0

Specify next point or [Arc/Close/Halfwidth
/Length/Undo/Width] :1872",8"

Specify next point or [Arc/Close/Halfwidth
/Length/Undo/Width] : d

Step 6 Now use PLINE to create a break line on the staircase. A break line is used on floor plans
to indicate that the stairs extend up or down to another level.

Command: PLINE

Specify start point: (pick 1)

Current line width is 0.00 units

Specify next point or [Arc/Close/

Halfwidth/Length/Undo/Width] : (pick 2,
3, 4, 5, 6, 7 in sequence)

Since PLINEs are created along
l a center line with width added to
| both sides, be sure to deduct

half the wall thickness o obtain
1 the correct wall length.

A break line in a staircase is always necessary on a floor
plan. The plan view shows only one floor or level in the
building. The stairs extend up to another level. The break
line is the visual image that tells the viewer that the stairs
continue.
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Step 7 Now use PAN to move the drawing to the right, at the same scale factor, and then use
SOUD to create a fireplace. You should have SNAP on and OSNAP off for this
command.

Command: SOLID
Specify first point: (pick 1)

PLINEs are entered from their ) ) .
MIDDLE point, so calculations Specify second point: (pick 2)

will need to be adjusted. Specify third point: (pick 3)
Specify fourth pecint or [Exit]: (pick 4)

Specify third peoint: (pick 5)

Specify fourth point or [Exit]:(pick 6)
Specify third point: (pick 7)

Specify fourth point or [Exit]:(pick 8)
Specify third point: (pick 9)

Specify fourth point or [Exit]:(pick 10)
Specify third point: (pick 11)

Specify fourth point or [Exit]:(pick 12)
Specify third point:d

Step 8 Use PAN again to move the drawing over to the
left so that you can create a North arrow outside
the building. Draw in a vertical line at 3, and a
horizontal line at 1.5” across the lower section as
shown. Then draw in two smaller lines to make
an X. Use the ends of these lines and OSNAP
ENDpoint to draw in a North arrow.

North arrows are used on floor plans to show the
direction that the house is facing. In the northern
hemisphere, the north side of the building will be
cooler than the south, so the fireplace is often
placed on that wall.

Step 9 Then, with your SNAP still set to 2, draw in two
diagonal lines through the intersection. Now use
SOLD to fill in the sides of the North arrow.

Command: SOLID
Specify first point: (pick 1) 3 2§k
Specify second point: (pick 2) 1
Specify third point: (pick 3)

Specify fourth point or [Exit]:d

Specify third point:d
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Continue adding solids until you have a North arrow.

Step 10 Finally, add lines for windows and doors, and your simple floor plan is complete.

31_4'

. 1
e A o
I

Once the first window is drawn in, use COPY, ROTATE, and STRETCH to make the oth-
ers. Note that you can adjust the size of the window openings with STRETCH to make
the window on the south side longer, taking advantage of the sun and solar energy.

PRESENTATION DRAWINGS

PRESENTATION DRAWINGS, GENERALLY DRAWN IN PLINES, ARE USED TO SHOW A CLI-
ENT THE GENERAL LAYOUT OF A BUILDING. THE POSITIONS OF WINDOWS, DOORS,
STAIRCASES, AND FIREPLACES ARE SHOWN, BUT THERE ARE NO DEFINITE DIMENSIONS,
NO NOTATIONS OF MATERIALS, AND NO STRUCTURAL INFORMATION. THESE WOULD BE
ON THE CONSTRUCTION DRAWINGS (SEE PAGE 85).
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Exercise 5 Practice

Draw this intersection using the line widths and types shown.

Use PLINE and width for the direction arrows.

1+055.000

Glenside Avenue

35.0

70 50 4 70 135 45

45 | 35,

1+185.000

- 14350000 121st STREET
_____________________________________________ el 24006,000 119th AVENUE — e e
o /—Rx,o 81° . R}S,ﬂ
+) / e
— - == — — - — — >
__ > ~d <
— -
—
BLVD

3040

450

13.7 187

CLIENT

RAWN:

Cty of Hambten |~ 11000 | Tom Van Zuiden
LOCAT%@;’&@@H and Glenside 3;:1‘5.: 2006 éﬁg;;e Robicheau)

102 CHAPTER FIVE



Exercise 5 Architectural

To appreciate architecture you must have some knowledge of architectural styles.
Here are two examples. Use PLINE for the acanthus leaves.

Set PDMODE to 34, then use DIVIDE to place the bricks along the arc.

MIRROR, COPY, and SCALE will also be useful.

TRIGLYPHS

”//// LLLZZZENSINNN NN\ EGG AND DART
7 N YW/
//’ ./!\.\.\\.!\\Q.\!\\\! ECHINUS
ll KA
ug‘yu DL SISO VOLUTE

'4;"3

7 IAE Nty A

ACANTHUS LEAVES

TORUS

BYZANTINE AND ROMANESQUE

3
L
:1
|

. ‘ R ARCHITECTURAL DETAILS

e THE ARCHITECTURAL DETAILS

= AROUND DOORS AND WINDOWS ARE

_____ USED TO DETERMINE THE

=\ * ——— BUILDING'S STYLE AND DATE. THIS
8| N | IS WHERE CRAFTSMANSHIP AND A

= SENSE OF PROPORTION ARE

IMPORTANT.

WHERE STRUCTURAL DETAILS
SHOW THE STRUCTURE OF A

BUILDING, ARCHITECTURAL DETAILS

74 DETERMINE THE STYLE.

CENTER ALWAYS
ON SPRING LINE SEE

WWW.ONTARIOARCHITECTURE.COM
FOR MORE INFORMATION ABOUT

Pointed FHorseshoe THESE STYLES.

NOTE. : POINTED HORSESHOE ARCHES ARE FOUND PRIMARILY IN VENETIAN GOTHIC ARCHITECTURE.
STONE JOINTS MAY BE HANDLED IN A VARIETY OF WAYS
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Exercise 5 Mechanical

The PLINE showing the break in the shatt will be the hardest part

to draw in this example.

ot

174 3/4

e —

1/4 }

PLINE AND

PEDIT

-
1\
5N

UNSPECIFIED TOLERANCE

Tite

Company
Horrington Inc

Dates

—
-

@ 13.9

THREAD

2 X0+ 1/4 UP TO
Bolt 2 X 0+ 1/2 OVER 67
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CLOCK SIDE

1.

13

These clock pieces have reverse sections to show how the clock is constructed.

The break lines show that the body of the clock is longer than is shown.

Draw the clock at a scale of 1

Exercise 5 Wood

b U=

3
CLOCK FRONT

d
!
3
16
!
b e o o

0 ! . . S o o

3% /4
T
1
|
|
|
1
|
|
|
|

CLoCK BASE
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Exercise 5 Challenger

Profiles of wood and stone molding are often shown with
section lines as in this 13th century church doorway in ltaly.

Profiles: Church of Madonna Scorsa in Aquila
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Entity Properties: Layers,
Colors, and Linetypes

L 'ff ‘On completion of this chapter, you should be able to:

 LAYERs and create geometry on them

ors fo layers and use the COLOR command

PEs tolayers ond use the LINETYPE command
the properties of objects

properi

riies of objects
ind turn on/off the LAYER
k layers.

About LAYERs The LAYER command allows you to control the drawing by
means of visible entities, much like transparencies, as
shown in Figure 6.1. Different colors and linetypes can be
associated with different layers. To help complete the
drawing, these layers can be either displayed or
undisplayed, active or inactive, accessible or inaccessible.
The number of layers you can use is unlimited. Figure 6.1

a:' §mm€he Object Prog ertiestaeibarc}m(}se

W white CON_OUS =— 0_m
W wiite CON_OUS === 0._m
B red CENTER — O_m
W white CON_OUS = 0_m
W white CON_OUS mem 0_m
Bred CONOUS — O.m
M red CONOUS — O._m
B red HDDEN — O_m
W white CON_OUS weem 0_n

~g» BRICKARCH
- CENTER
< DEFPOINTS
~a» DIM

<g» DIMEN

~g HATCH

~4 HIDDEN
~z WORDING

S R e € Eg
iolslalalalalalalels i

T

Search fo fayer

) indieate lavers in use

{1200 to tagess toohar

Layers can only be set up and modified with the Layer Properties Manager, but the
layer can be can be set with the Layer toolbar.
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A

x

Creating a New

Layer

The Layer Properties Manager dialog box will help you to view the layers, change the
colors, turn layers off, freeze and thaw them, and lock or unlock them.

Current sets the highlighted layer to current — the one you are
working on

Name the name of the layer; no spaces or dots allowed

Off or On sets the selected layers off or on, which makes the layer

invisible or visible

Freeze freezes selected layers, making them invisible and not
regenerated, or thaws (unfreezes) them. Freeze is for model
space layers

Lock locks selected layers, making them visible but not
accessible, or unlocks them

Color the color set to that layer. All of the choices along the top so
far have been toggle switches, on or off; this allows you to
choose a color

Linetype the linetype of the layer

Lineweight the lineweight of the layer

New allows you to enter a new layer starting with the layer name

Delete allows you to delete a layer if there are no objects in it

OK exits from the layer dialog box while saving changes

Show Details offers more information on the status of the highlighted
layer

Cancel cancels the layer changes or additions you have made

Help provides help files on the layer functions

Pick the button for New on the top left side of
the layer dialog box, highlighted in Figure 6.2,
and you will see a new layer appear in the list.
Type in the name for the layer to override
Layerl, the default name.

seze | Lock

L aer

Once the name is entered the layer will be

added to the layer list. The next time you enter ,

the dialog box the layers will be listed alpha- ~ F9ure 62
betically.

When typing layer names, add no spaces, slashes or periods.

Activating Layers for Changes

In order to change the name, state, color, linetype, or lock value of the layer, it must be
identified or selected. Move the cursor to the layer name and pick it. The layer’s line
should be highlighted.

When selecting more than one layer for changes, use the regular Windows method for
identifying multiple objects: use the Shift key to highlight all layers between the top
and bottom ones that you choose, and the Ctrl key to highlight multiple layers indi-
vidually. The selected layers will be highlighted and modified.
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Color and Linetype options will affect all highlighted objects, as shown in Figure 6.3.
L K &  Curentlayen 0

Status | Name “On Freeze § Lock} Caim

+ D
. objects 73 % B white Continuous
Figure 6.3
Changing a Layer Name

Ifyou should type in the name incorrectly, double-click on the name. The areanow ac-
tivated will turn blue. Move your cursor away from the line, and the name itself should
be highlighted. Type in a new name or revise the current name. The new name will re-
place the old.

Making a LAYER Current

In order to draw on a layer you must make it current. The easiest way to do this is
through the Layer Properties Manager shown in Figure 6.4. Highlight the layer that
you would like to have current, and pick the word Current.

Figure 6.4

The Layers toolbar shown on Figure 6.5 is possibly quicker, if that toolbar is dis-
played. Pick the down arrow and select the name of the layer that you would like to be
current. To place objects on a different layer, highlight them, then using the down ar-
row, place them in the desired layer.

au%%ff?%ln

Figure 6.5

The Layer toolbar will show which layer is current. If this toolbar is not displayed,
right-click the end of another toolbar, then pick layers from the menu.

Changing Layer Color

In the Layer Properties Manager se-
lect the the colored box under the let-
ter C that corresponds to the layer you
would like to change, as shown in o

Figure 6.6.
This will invoke the Select Color dia-

log box. Pick the color that you would
like, then click OK. Figure 6.6
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If your objects are being entered

in a color different than your
layer setting, you have set a
color in the COLOR command.
Set the COLOR setfting back to
Bylayer.

Changing
LTSCALE

Match Properties
and CHPROP

Problem Shooting

If your layers suddenly disappear, you
have chosen the New Group Filter by
mistake. In the Layer Properties Man-
ager choose All Used Layers as shown in
Figure 6.7 and your layers will reappear.

Setting Color Independent of
Layer

You can set a color using the COLOR
command. This will override your layer
color setting. To do this, type in the word
COLOR at the command prompt, or pick

M BuBlock

the color button on the Object Properties SZ&W

toolbar shown in Figure 6.8, which is [ Green

generally just to the right of the Layer O Cyan

toolbar. ) -
Figure 6.8

Command : COLOR

All subsequent objects will be drawn in this color. This may cause some confusion if
your colors have been set to a particular layer because the color setting overrides the

layer color. Keep the COLOR command set to Bylayer and you should have no prob-
lem.

Loading LINETYPEs

In addition to colors, you can also have linetypes associated with each layer. Load line-
types within the Layer Property Manager dialog box in the same way that you would
load them in the Graphics area, see page 56.

Once you have set a color or a linetype outside the Layer dialog box, all future geome-
try added to this layer will use this color or linetype. Until you are sure of what you
are doing, both the Color setting and the Linetype setting should be ByLayer.

Depending on the size of the object, the hidden lines may not show up as hidden. If this
is the case, either the objects that you thought were on that layer are not, or the scale of
the drawing is too large or too small for the linetype to show. You will need to change
the linetype scale relative to the current drawing.

Command : LTSCALE
Enter new linetype scale factor<1.00>:12

The Match Properties command will take the linetype, color, and linetype scale of a
selected object and apply these properties to any other objects that you choose.

Command: ' _matchprop

Select source object: (Pick an object)

Current active settings: Color Layer Ltype Ltscale
Linewelight Thickness

PlotStyle Dim Text Hatch Polyline Viewport Table Material
Shadow display

Select destination object(s) or [Settings]:(Pick other
objects)

The last objects will have the properties i.e. color, linetype, dimension style, etc . of
the first object chosen.
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Layer Filtering

The CHPROP command cycles through the properties. With the dialog box you are
prompted to pick the objects you would like modified; then you can choose Layer,
Color, Linetype, Thickness, etc. and type in the new value. If you use the command
line, here is the sequence:

Command : CHPROP

Select objects: (pick an object)

Select objects:d

Enter proeoperty to
change[Color/LAyer/LType/LtScale/Thickness] :C

Enter new color <bylayer>:Red

Enter property to change
{Color/LAyer/LType/LtScale/Thickness] : LT

Enter new linetype <hidden>:Center

Enter property to change
[Color/LAyer/LType/LtScale/Thickness] : .

Sometimes you may want only certain layers to be listed in the Layer Control dialog
box. The Filter option allows you to limit which layers are listed. You can filter on the
basis of:

* layer names, colors, and linetypes

* whether layers are on or off

¢ whether layers are frozen or thawed

¢ whether layers are locked or unlocked

» whether layers have plot or don’t plot status

» whether layers contain objects or not

¢ whether or not layers are part of externally referenced (xref) drawings.

Layer filtering is used on very

large files, or files that belong to  |E R RLR LI ‘

someone else or where you don’t | Fperame
need to use many of the layers. {Propaities Fier!
Fiter dofirifon. ; ‘
To Filter a Layer Status] Name [On . Fresde Loek | Coly
Z red” @ red
In the Layer Properties Manager, *
pick the New Property Filter

button. Create a new filter group  Figure 6.9
as shown. In Figure 6.9, all layers
that are red have been filtered.

Layer Management

The default layer is 0. If you enter any dimensions, you will also create a layer called
Defpoints. Neither of these layers is renamable. The Defpoints layer does not plot.

While creating a model in AutoCAD, layers should be named in a logical, straightfor-
ward manner. Also, keep your LINETYPE and COLOR commands set to ByLayer.

Many industries have developed layering standards so that there is no question about
where objects will be located. If you are starting work with a company, make sure that
you know what the layering standards for the company are, and find out whether there
are any standards outside of the company that you should be aware of.

Freezing layers when you are not using them will save a great deal of time with larger
models. Until they are regenerated, layers that have been frozen will not display when
they are thawed.
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Step 1

Step 2

Step 3

In this example we will make an adjustable bearing
with hidden lines and center lines.

First set up your layers.

Pick the New Layer button to add new layers. Add Centre, Hidden, and Object.

Eﬂ Layer Properties Manager

Once the names are loaded, change the color of each layer by picking the layer name
and then picking the Set color button. An overlay menu will offer you a selection of

colors.

Choose a color for that layer. The nine base colors
are the best to choose.

+ objects White
« hidden Yellow
« center Red

a2 am
RN NN
EREREREENEEEEEEREN
Index color: 1 Red, Green,

B

Now load and set the linetypes. Pick the word Continuous under the linetype column

across from the CENTER layer

to load the Linetype manager.
El se lect Linetype

Choose Load to load new
linetypes. Choose CENTER,
hold the Ctrl key down on your
keyboard and then pick
HIDDEN from the Ilist of
linetypes to load them both.

Pick OK. Then choose CEN-

TER under the Select Linetype

§ ‘ DK i{ Cancel |5 | Load, i { F;elp )

menu shown to make your cen-
ter lines ‘center’ lines.
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Step 4

Step 5

Step 6

If you set a color or LINETYPE
under the COLOR or LINETYPE
commands, they will override
your layer setting.

Step 7

Now that the linetypes have been loaded, return to the Layer Properties Manager and
load the hidden line type to the Hidden layer.

Activate the Hidden layer, choose the word Continuous under the Linetype column,
then choose the hidden linetype from the list. Press OK. Use OK to exit from the Set
Linetype dialog box, then OK again to exit from the Layer Control dialog box.

Now that the layers are ready, use the same menu to make the Objects layer current.

Your screen should look like this:

W X J Current Iayer

Status | Mame | Dn | Freeze | Lock] Color | Linetype | Lineweight | Piot
< D Y % W white Continuous —— Default Colc

o Q red CENTER — Default Coic
HIDDEN — Default Co

Now with the Objects layer current, draw in the front view of the adjustable bearing as
shown. Do not draw in the dimensions.

Draw acircle with a center 0of 0,0. ZOOMto RS0 R1.00 M)

the Extents of your geometry, and then
zoom down.

2.00
Draw two more circles on at a center of 6,2. l
The radii will be .5 and 1. %Ro s

R1.00

Mirror these through the center line, and
use LINE and TRIM to finish the part.

Now return to the pull-down menu and make the Centre layer current.

“ 13 &éﬁ? =D s €

7
/-
-

Draw in the lines as shown. They should
be a different color as well as a different ~
linetype. I H

Try changing the LTISCALE to see if there  __ @ —
is any noticeable difference in the center
lines.

./
Command : LTSCALE
New scale factor<1.00>:1.5
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Step 8

Step 9

Step 10

Step 11

Return to the pull-down menu and make the Objects layer current to draw in the side
view as shown by picking the word Objects.

i @% 317 Hidden

- Fillets .25R
) 0% D IR o s
a.lo
i
- f
Again, do not put in the dimensions, simply put in 0
the lines. Using OFFSET will probably prove the g !
easiest way of doing this. :lu
\ !
~~{1.00 $1.25 i——
350

Now return to your pull-down menu and make the Hidden layer current to place the
hidden lines as shown.

DHEH 229 D68 -

% &% TOM Objects
s o o
l'@3. Centre
G % 700 [
¥ 518 M Objects 4 6%6
T
. 4
Make sure POLAR, OSNAP and OTRACK modes N _lo=o
are on to line the hidden lines up with the front ! T
view of the object. i it
4
S O

Now make the Center layer current and add the center lines as shown. Again, SNAP set
to .25 would be of use in this view.

IR, S T
a—— - '- —— —
i
Ry -

[c
\

Return to the Layer pull-down menu and change the colors of the layers to see if you
can make it look nicer. If the colors remain the same as you change the layer color, it is
because the current color of an object is overriding the layer color. Set color back to
ByLayer, then use CHPROP to change all of the objects to be colored by layer.
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Step 12 We are now going to play with the Lock/Unlock facility to see how it works. It may be
time to save the file just in case.

Command : SAVE
(enter a name in the dialog box)

In the pull-down menu lock the Centre and Hidden layers. Once the layers are locked,
you will be able to see them, but you will no longer be able to edit them. Make sure the
Objects layer is current before you start.

i If you lose your Layer
toolbar, right-click any

| toolbar at the parallel bars

I and bring it back.

|

S W Centre

O I
M Ob &
Lock or Unlock & Iayer ]

Step 13 Now back in the drawing or model, use a Window pick to highlight all of the objects on
screen. Then from the Modify menu pick Properties and change the color to blue.

This can also be done on the command line as follows.

Command : CHPROP
Select objects:ALL

40 objects on locked layers

Select objects:d

Enter property to change [Color/LAyer
/LType/ltScale/Thickness]:C

Enter new color <varies>:blue

Enter property to change [Color/LAyer/
LType/LtScale/Thickness] 1

Notice that only the objects on the Objects layer were
changed because the other layers were locked.

AutoCAD

Step 14 Try turning the Layers Off and On, and Freezing and Thawing them. The data for the
layers are still on file, but the information is not displayed.

Freeze/Thaw
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Exercise 6 Practice

Use different layers for the Hidden lines and Centre lines.
These are practice parts, not drawn to any scale. Draw at 1=1.

]
—_ E &1.250 27/8 2 holes _ 11‘—.
2.250 1.000 ~{ 1.000 |- ; + RS 2
[T /Y & U Y W
<
I L
o.szs—ll : ] : -/ - — - — ]
5.500 —
| ] ; ! ;
' 1
| —— y ]
+ [ —~1 1.000 |- 12280 2115
N ! T 2 ‘““: ““““
1.125 ) ! 1 1
—oms oggs g b
l
COUPLING P ) 3
z ot
7 owngr | 9
{ é\
1 J1r 1T &9 1
' r—'—-l— - I ] 213
150 . L1 | 0% 2% ]
l oso| ] 1T I T 4
N 0o ROCKER ARM
¢
R1.00 k
.00 DIA 2 HOLES
|+ 4,50 —~f
3.00

58.0

21.00 A— RO.875 ]
1.875
TR

0

!
i
|
|
|
1
|
|
1
|
|
1
|
|
1
|
.

./ _ S
b 0.75 DIA 2 HOLES —%k ‘%>
12,0
SWIVEL HAMMER ' 2110 | f
4 HOLES ‘
—{120} 1120 |
136.0
e 380—
" —
b1 / n | 20
| | |
44.0 , 480 |
T N L! E ’,%
;iii }!I | Top Plate
LINK
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Exercise 6 Mechanical

Draw 6A using different layers for hidden and center lines.
Draw the same two views - Front and Top - for 6B, 6C, and 6D.

—0.75

e

$2.00

81,50

400 250 100

0.75-

|
|
|
T |
!

6A

L]
e
~
ul

4.25

673

0.75—

FILLETS AND ROUNDS R.25
PICTORIAL VIEWS

PICTORIAL VIEWS, AS SHOWN BELOW, ARE 3 DIMENSIONAL
VIEWS USED TO ILLUSTRATE A PART.

CREATE WORKING DRAWINGS, AS SHOWN ABOVE, FROM THE
PICTORIAL VIEWS BELOW.
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Exercise 6 Challenger

Here are 40 different arches found in architecture.
Set PDMODE to 34, then use DIVIDE to section plines and arcs.

(® CORBELLED

(®  DEPRESSED

EQUILATERAL FLAT
@ ®

(9 FLORENTINE

(@ MOORISH MULTIFOIL @  MuLTIFOIL

ORIENTAL (® PARABOLIC POINTED HORSESHOE
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Exercise 6 Challenger (continued)

You can never get foo much practice.

@ POINTED TREFOIL @ POINTED TRIFOLIATED

PSEU.DO
@ FourR CENTERED

PSEUDO
THREE CENTERED

ROUND HORSESHOE

ROUND

ROUND
TREFOIL TRIFOLIATED é

SCALLOPED @ SEGMENTAL

SEMI-CIRCULAR
6D STILTED

@ THREE CENTERED TRIANGULAR

VENETIAN

VENETIAN GOTHIC
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About
Dimensioning

Dimensioning

_ On completion of this chapter, you should be able to:
1. Set up @ dimensioning style, using the dialog box
- 2. Add vertical, horizontal, and aligned dimensions
BAdd baseline ond continuous dimensions
- 4. Add diameter and radius dimensions
5. Alter the dimensions once they are in.

While the objects are being created, the size of the object is being programmed with
each part’s geometry. Lines, circles, arcs, etc. should be created perfectly every time. If
you get into the habit of creating data in a lazy or slapdash manner, it will catch up with
you later when dimensioning the drawing.

Dimensioning shows the measurements, the locations, and the angles of objects. The
dimensioning commands are designed to extract the sizes that are already pro-
grammed with the part, and display them in accepted formats. Every discipline has a
different set of drawing protocols. The dimensioning variables and dimension styles
are used to set the dimensions to the required parameters.

AutoCAD offers a wide variety of ways to produce linear, baseline, radial, diameter,
and angular dimensions. Figure 7.1 shows some of the basic dimension types.

e
L ey
- 71

+ CONTINVE

VERTICAL l

LINEAR (VERTICAL)

l————— HORIZONTAL. CONTINVE

LINEAR (HORIZONTAL)

Figure 7.1

Dimensioning Components

Every dimension has several components. The dimension text states how big the ob-
jectis. The dimension line holds the dimension text. The dimension text should be off-
set from the dimension line by .625 mm or 1/16 inch. The extension line extends from
the object to the dimension line. The extension line is offset by .625mm or 1/16 inch
from the part itself and should extend 1.25mm or 1/8 inch past the dimension line.
These measurements are universal drafting standards and must be maintained in
computer-aided drafting as well as in manual drafting.
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1

Entering
Dimensions

P

EXTENSION LINE OVERSHOOT

Figure 7.2 shows the components of a di-

. DIMENSION LINE
mension. DIMENSION TEXT
The point at which you start your dimen- / ARROWHEAD
sion is the reference point or definition 4.00

point. AutoCAD automatically puts a gap

Y EXTENSION LINE
EXTENSION OVERSHOOT

between this point and the start of the ex-
tension line. AutoCAD also creates a layer
for this point called Defpoints that does
not plOt. Figure 7.2

Accessing Dimensions

Dimension

The Dimension toolbar, shown in Figure 7.3, can be accessed by right-clicking an-
other toolbar at the parallel lines. Once in, move the toolbar until it is docked.

e R

Figure 7.3

The pull-down menu shown in Figure 7.4 is also useful .
Typing in the dimensioning commands is not recommended.

You may want to lock the objects layer before dimensioning.
This way the objects cannot be altered when using STRETCH or
another Modify command.

Dimensions should be placed on the dimensioning layer and
this should be a different color. The lineweight of the dimen-
sions when plotted should be significantly smaller than that of
the object lines. Having the layers in different colors helps to
make sure that the dimensions will have the same lineweight.

Horizontal and Vertical Dimensions

Figure 7.5 illustrates linear dimensions. Use OSNAPs.

2
4.0000 %

&
/N

1.0000 -1
Figure 7.5

Command: (Dimension pull-down menu, Linear)

R ooy winson e

N Quick Dimension

I"'1 Linear

"*,, Aligned
{f Arc Length.
™ Ordinate

® Radius
?3’ Jogged
® Diameter
ﬁ Angular
ﬁ' Baseline

1 continue

‘@ Leader
Tolerance. .,
@ Center Mark

M oObligues
Align Text L4

,.4 Dimension Style. .,
Lal Override
= Update
Reassaciate Dimepsions

Figure 7.4

2

e
N

Specify first extension line origin or <select object>:.

Select object to dimension: (pick 1)
Specify dimension line location

[Mtext/Text/Angle/Horizontal/Vertical/Rotated] : (pick 2)

Dimension text = 4.00
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In the first example in Figure 7.5 the dimension is based on the line or object chosen.
In the next two examples, the first extension line is picked, then the second, and finally
the dimension line is placed. Use SNAP and OSNAP for accuracy.

Before specifying the dimension line location, you are prompted to change the dimen-
sion text (Text), the text angle (Angle), the dimension direction (Horizontal or Verti-
cal), or the dimension line angle (Rotated).

In the third illustration in Figure 7.6, either the horizontal or the vertical length could
be taken. Move your cursor to the position the dimension should be in, then pick the
spot.

Icw 2.0000 —
3
ls— 2.0000
! I
— X, 2.0000
|
— v 2
2 2 1.0000 3
Figure 7.6
Aligned Dimensions

Linear dimensions give vertical or horizontal lengths. Aligned dimensions, as shown
in Figure 7.7, give the dimension aligned to an angled surface.

Command: (Dimension pull-down menu, 3
Aligned) 2.828L
Specify first extension line origin
or <select object>: (pick 1)
Specify second extension line
origin: {pick 2) 2
Specify dimension line location
or [Mtext/Text/Angle]: (pick 3) Figure 7.7
Dimension text = 2.8284

Like the vertical and horizontal, you can also simply choose the line itself to be dimen-
sioned as in Figure 7.8.

Command:_ DIMALIGNED

Specify first extension line origin or RETURN to select:d
Select object to dimension: {(pick 1)

Specify dimension line location or [Mtext/Text/Anglel: (pick

2)
Dimension text = 2.8284
A 2
The distance between circle centers can also be 2.8284
dimensioned with either a linear dimension, if a

vertical or horizontal is required, or with an
aligned dimension. !

To change the unit readout, change the dimen-
sion style (see page 126).
Figure 7.8
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Continued Dimensions

Once you have a horizontal, a vertical, or an aligned dimension,
you can create dimensions that continue at regular intervals along the same edge as
shown in Figure 7.9.

Sy
3.5000 / 4.5000 L 3.0000
I\————~—{::::3¢:; ..... 5
2 <
L
3
F—Z.IOOO 1 1.9000 E 3.0000 } z.zooo»-at«»).aooo

| L ! 6
1 2 .

Command:_ DIMLINEAR

Specify first extension line origin or <select object>: (pick
1)

Specify second extension line origin: (pick 2)

Specify dimension line location [M/T /A/H/V/R]:(pick 3)

Command:_ DIMCONTINUE (pull-down menu)

Specify a second extension line origin or [Undo/Select]
<Select>: (pick 4)

Dimension text = 4.5000

7
Figure 7.9

Specify a second extension line origin or [Undo/Select]
<Select>: (pick 5)

Baseline Dimensions

Similarly, for baseline dimensions, create the first dimension and continue from there.

5§
6k—

Figure 7.10

Command:_DIMLINEAR

Specify first extension line

origin or <select object>: (pick 1)

Specify second extension line origin: (pick 2)

Specify dimension line location [Mtext/Text
/Angle/Horizontal/Vertical/Rotated]: (pick 3)

Dimension text = 1

Command:_ DIMBASELINE

Specify a second extension line origin or
[Undo/Select]<select>: (pick 4)

Specify a second extension line origin or
[Undo/Select]<select>: (pick 5)

Specify a second extension line origin or
[Undo/Select]<select>:.)

124  CHAPTER SEVEN



Radial Dimensions

A radial dimension measures the radius of an arc or circle. The dimension appearance
is determined by the Fit tab options, as shown in Figure 7.11.

R2.3

/

Figure 7.11

Command: (Dimension menu, Radius)

Select arc or circle: (pick 1 — the arc)
Specify dimension line location or [Mtext/
Text/Angle]: (pick 2)

Diameter Dimensions

Diameter dimensions are affected by the same dimension variables as the radius di-
mensions as seen in Figure 7.12.

I
Sl
) 20.6— 2
Figure 7.12

Command:_ DIMDIAMETER

Select arc or circle: (pick 1)

Specify dimension line location
[Mtext/ (Text/Angle] : (pick 2)

Aswith the linear commands, the text and the text angle can both be changed. These
are under the Text tab of the Dimension Styles dialog box.

Angular Dimensions

127°
The angular dimension command . 3
measures the angle between two non- 2
parallel lines or three points. It can
also measure the angle around a por-
tion of a circle or the angle subtended
by an arc, as shown in Figure 7.13. 3
The dimension line for the angular / 2
measurement is an arc that spans the
measured angle and passes through
the measured point.

G,

Figure 7.13

Command:_ DIMANGULAR

Select arc, circle, line, or <specify vertex>:(pick 1)

Select second line: (pick 2)

Specify dimension arc line location or [Mtext/Text/
Angle]: (pick 3)
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Dimension Styles

The Text Tab

Controlling Dimension Style

A dimension style is a named group of settings that determines the appearance of the
dimension. Every dimension has an associated dimension style. If no style is applied
before dimensioning, the Standard (imperial) or ISO-25 (metric) default style is used.
The style controls the unit readout, the text style, the color, the linetype scale, and

many other factors.

If you remember nothing else
about dimensioning, remember

NEVER CHANGE THE STAN- gxy[’rm&z Standerd et e

DARD DIMENSION STYLE. e ) ‘ T
<slyle overides>

Always make a new one as ([(Hew. ]

shown in Figure 7.14. You will [ odiy._]

regret it if you don’t.

To create a new style, enter a

style name in the Name box and [tonme ] (ol ] [ Hep ]

pick Save. Changes that you o Pciion <2 1l precen = .

make with the Modify Dimen-

sion Style menu will be filed with Gee ] (e

the saved name.

There are many variables in the Figure 7.14

Lines, Symbols and Arrows

menu. Pick the style you want,

but don’t change any of the default sizes because that will affect your dimensions un-
less you really know what you are doing. Change the sizes in the Fit menu. See
Tutorial 7a and 7b for how to do this.

The Text menu allows you to set the size and position of text on your dimension lines.

Ri.00 P New Dimension Style: quarterinch
{Lines{ Symbok and Anows | Tex [Fi_ 3 Prmay Links { Allsote Uria | T olrances;

Tes appearance -
- — 12
C e ol B
le— 3.01 420 .83 Teat ool T [ —
o {420
£ color: Cree g i —, /\\ 202 |
.o Tt heght s 1@ ‘_(+>60“ : \ 1
Tent height: L_, b A ‘f \\
e ~
Fraclion heght scae: 106 .80 —" =
£ Draw hame asound text Tent alignment
Test placornent & Horizontal sw
Vesticat
O hlignsd with drsension ine
Harizortat
150 standacd
5 . —
< T 36 Offset from cem e, 505 I i
. U
P £
Lok [ owew ] Help

Figure 7.15

Mechanical drawings generally have the dimension text horizontally within the di-
mension line. Architectural drawings generally have the text above the dimension line
and aligned with the dimension line. These alignments are changed using the vertical
and horizontal text placement, as shown in Figure 7.15.

Again, do not change the text height here, change it in the Fit dialog box. Along with
the text height and the arrowhead size there are gap distances, overshoot distances, ex-
tension line distances, and distances between the text and the dimension line itself,
You must change ALL of these to make the dimensions work properly. It is easier to
change them in the Fit dialog box.

A different text style can also be chosen for the printing of text. Keep the text style
fairly simple for best results. In mechanical drawings Arial is generally the preferred
text style. In architectural drawings, City Blueprint is often used. In either case none of
the serif or script text fonts are appropriate for dimension text.
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The Fit Tab

The Fit menu allows you to set the size of your dimensions and have everything printed
at the correct scale.

The overall size of the dimensions is
determined in the Fit tab of the Mod-

ify Dimension Style dialog box. If
\ you change the overall scale, you will

_\ -O' change the arrowhead size, the exten-
.88 — sion line gap, the extension line over-
shoot, and the gap between the

/ l dimension and the dimension line. It

“’ is a much better idea to change the

overall scale than to change each size

individually. Figure 7.16 illustrates
all the different preset elements.

Figure 7.16

If you change the overall scale, all of these factors will change. If you change just the
text size or just the arrowhead size, all of the other parameters will remain the same.

Paper space dimensions are dealt with in Chapter 11.

4000 -
1720 ] 2280 ‘i :
300, 400|960 300 i
250} rm1 810 ( ‘
jaln | 1 thers isnt enough oo to place both text and ;
i I anows inside axtension lines, the fist thing ta
nar move outsice the extension ines i et
1 1 ® Either test of arrows (best fit} 3 3
. . £ Auowz - @ “?/
O Tent ¢ \—\3
O Both text and anows 5
E4
© Aaps keep text between ext ines
" Scale for dimension features -
333 -4 £ Suppress atows # they dont it inside . 3
143°~4" 190° extension ey : ) Use overall sods of 50} ;}é %
25 30 80' 29 b st placement - - - : ++ € Scale dimensions to lagout
an._lg. E: .] 67'-6 1 :)h;ﬂ mkn:;nﬁédnlauh posiion, place it < Finm biring
i i osice the dimersion fre
T S Oves dimension five, wih fneder ¢ LlPacn et morcily
| 1 | Dvar dimension fine, withow leadsr F ) Draw dim fine betwaen est fines
I l H S SN N B PR
. hd T
§ DK 3 . % Cancat } -
Figure 7.17

When you dimension a drawing and plot it, the final drawing is a fraction of the origi-
nal size of the object.

Metric Imperial
1:25 = 1/25 ofthe original size 1/2"=1°-0" = 1/240fthe original size
1:50 = 1/50 of the original size 1/4”=1"-0" = 1/48 of the original size
1:100 = 1/100 of the original size 1/8”=1"-0" = 1/96 of the original size

Changing the overall scale under the Fit menu shown in Figure 7.17 will expand the di-
mensions to fit the drawing so that when printed the dimensions are the correct size.
The dimensions are plotted at the same fraction as the drawing itself.

Metric Imperial
1:25 = overall scale 25 172" =1"-0" = overall scale 24
1:50 = overall scale 50 1/4”=1"4" = overall scale 48
1:100 = overall scale 100 1/8”=1"-0" = overall scale 96
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The Primary
Units Tab

The Alternate
Units Tab

The Symbols and
Arrows Tab

The Primary Units menu allows you to choose the units print-out. This does not change
the size of the object, just the text units on the dimension line.

iy Dinwension Stylet imp
g' s gsw;b;x{ ;dm&}ag( Tewt fF | Pamasy Unis [Alemate Uriis] Toleances|
Uras cmonsiora oo T
% O
‘ -74 Unit format:
200 .._'oé. 4,6075 Presiion g —
—i -—z7m—-| 1.8607 et frocionfomer |- '
L VAN R
Decimal separatss: N /
ARCHITECTURAL DECIMAL B ot e
Prefix A4
5.5E+01 Sutie I Angubar irnerisons .
— 2
4 3.3E+01 , 2.2E40] | || Meomuomenticse : L Unsloma Decimel Degress ¥
—d 1 B o e
3 Apply o layout dimensions only reckion: E—
~ 260 suppresaion Zae suppiesnon - .
FRACTIONAL SCIENTIFIC § Cilesdng B0t [ Loading
P Naling Binches £ Tvaiing
Figure 7.18 ok 3T camen [ hep ]!

Choose the primary units that you would like the objects dimensioned in, then choose
the precision that you would like to have. Angle measurements can also be pro-
grammed. The Measurement scale (known as DIMLFAC in previous releases) allows
you to provide detailed drawings. This is an alternative to the paper space layouts.

Note: In Figure 7.18 the text placement has also been changed to reflect discipline
standards.

On rare occassions you may need to show both metric and imperial measurements on a
drawing. These can both be displayed on the dimension line if they are set up under the
Alternate Units tab.

The major criticism of the teaching of AutoCAD over the past 10 years is that the
instructors concentrate on teaching AutoCAD, and ignore drafting conventions. Your
final AutoCAD plots must be recognizable as drawings and employ the basic drafting
protocols of your discipline. Here are some of the protocols.

Center Marks

The centers of circles must have center marks showing that the circle has a constant ra-
dius. The three styles of center mark are shown in Figure 7.19.

t Centermarks

i 3 None Size:

O Mark , 10-09
MARK LINE NONE L :
Figure 7.19

B Closed filled

Also under the Symbols and Arrows tab

you can choose which type of arrowhead il Closed filed
you would like. Closed blank
3 Closed
Mechanical operations use dots, architec- |l Dot
tural use ticks. * {B# Architectural tick
E4 Oblique
Make sure you have chosen an appropri- B8 Open
E¥R Y viminn tmcdim =b s

ate style.
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Saving
Dimension Styles

Editing
Dimensions

Once you have created a dimension style that has all the correct settings for your appli-
catiomn, it is automatically saved with your file and can be transferred to other files.

Variations on that dimension style can also be saved. For example, you can create a di-
mension style in metric with two decimal places of accuracy. On some drawings you
may want to have the diameter lines forced inside, on others not. You can create differ-
ent dimension styles to accomodate the different styles illustrated in Figure 7.20.

BesT FIT

R

FORCE LINE INSIDE
Figure 7.20

Once you have opened the Dimension Style dialog box, pick the New button and cre-
ate a new dimension style. Add the name for your new dimension style, use ‘Copy of
Standard’ to start, then pick Continue to set the parameters for your new style for your
dimensions. Use OK to save. Figure 7.21 illustrates some of the variables you may

want to set.
r{l_‘r' [’ﬂl!"
TEXT AND ARROWS TEXT ONLY
0.40
100 _>J%
ARROWS ONLY LEADER
Figure 7.21

You will notice that once you have started dimensioning, a new layer called
‘defpoints’ will be part of your layer listing. This layer will not print, and is used to de-
fine the point to which your dimension is pointing.

If you pick Properties from the Modify pull-down menu and select a dimension, you
are given the Modify Dimension dialog box. Pick the box that offers what you would
like to change. If you would like to change just the text, select DDEDIT, just as in
modifying text.

Adding Prefixes
Under the Primary Units dialog box is the heading Prefix. You can add the prefix
%%¢ for the diameter sign to add diameter signs to all of the dimensions shown.

Stretch

You can also stretch the object and have the dimensions automatically updated. The
STRETCH command can be used in the same way that DIMEDIT is used to move the text
across the dimension line.

EXTEND and TRIM can also be used to ensure dimensions show up exactly correctly.
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Step 2

Step 3

e s &

Quickly draw the part shown in metric units by
selecting acadiso.dwt, or use STARTUP to make
sure that you are starting with a metric file. The
dimensioning defaults are set up differently in RO.25
imperial and metric. It is VERY important to
start with the correct units or this tutorial will

not work.

The dimensions are shown for your
convenience in this illustration. Do not try to
add them yet. Starting with the lower left arc at
0,0 and a SNAP setto .25 is the easiest way to do
this.

RO.75

Once the part is drawn in, let’s see what a
dimension would look like using the standard -1 1,0000 p=— X
dimensioning format.

Before starting dimensioning, create a layer called
Dims, make it red, and make it current.

Now set your object snap to ENDpoint and CEN-
ter. The object snap dialog box is hidden in the
Drafting Settings box under Tools.

Command: LINEAR

Specify first extension line origin or <select object>:END
of (pick 1)

Specify second extension line origin:END of (pick 2)

Specify dimension line location or
[Mtext/Text/Angle/Horizontal/Vertical/Rotated]: (pick 3)

Dimension text = 1.0000

The dimension line should be 1/2 inch away from the object line. With SNAP set at .25,
this should be easy to place.

Four decimal points of accuracy are not needed, and the scale of the dimensions is
larger than needed. The next step is to make a dimension style that will incorporate the
changes.

First, access the Dimension Style
dialog box, create a style called
Mechanical, and click Continue to ; ;
change the precision. New Style Name: | Mecharical

@ Create New Dimension Style

Note that the default style here is an Statfit 115025
1SO-25. Usefor §All dimensions

. . . | Contrve | | Cancel | [ Help | |
If you were using imperial | Sem—" ~ e
measurements with your STARTUP

command in imperial, the default

would be called Standard. If you have started this drawing in the wrong measurements,

close this file and start again in metric.
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Having set up your mechanical style, now set the precision to two decimal places un-
der the Primary Units tab.

w-Dimension Style: quarter

{Lines f Symbols and Aows] Test LA | Prmaiy Urits | Abemate Urits} Tol
Linear dimansions

Unit format: uchitectual ¥ 1
Pracion b
Fraction farmat: Horizontal 2

Decimal sepatator:

Round off:

i - Prefc

Suffiv:

Now pick the Fit tab, and change the overall scale to .75 as shown on the right below.

Pick OK to return to the Dimension Style Scale for dimension features
dialog box.

@) Use overall scale of
Make sure that your new dimension style is
current by choosing the Set Current button
on the Dimension Style Manager menu, then
close the dialog box.

£ Scale dimensions to layout

k- 1,00 =~
Now erase the first dimension and add the new

one made with the right parameters as shown
on the right. Make sure that your dimensions
are going on to the Dims layer.

: Command : LINEAR
M Specify first extension line U
origin ...>:END of (pick 1)
Specify second extension line
origin:CEN of (pick 2)

Specify dimension line location
0% S ]:(pick 3}

Step 4 Now that the style has been set, add the linear
dimensions. First create the horizontal
dimension between the centers of the two arcs
on the top, then create the vertical dimension on
the right.

M Command : LINEAR
Specify first extension line

origin or ...>:CEN of (pick 1)
Specify second extension line
origin:CEN of (pick 2)
Specify dimension line location
or [Mtext..... ]:(pick 3)
Command:

If you are not getting the two . . ) ) o )
| zeros, make sure that there are Specify first extension line origin or <select object>:CEN

1no zeros suppressed in Primary of (pick 4)

Specify second extension line origin:CEN of (pick 5)
Specify dimension line location or
[Mtext/Text/Angle/Horizontal/Vertical/Rotated]: (pick 6)
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Step 5 Now add the other vertical and horizontal dimensions in the same manner. Don’t
worry if the dimensioning defaults are different on your system.

: l*—v{ Command : LINEAR
: : Specify first extension line
origin ....>:END of (pick 1)

Specify second extension line
origin:CEN of (pick 2)

Specify dimension line location or
[....Rotated] : (pick 3)
Command:

Specify first extension line
origin or ...>:CEN of (pick 4)

Specify second extension line
origin:CEN of (pick 5)

Specify dimension line location or
[Mtext/Text/Angle/Horizontal/Vertical/
Rotated]: (pick 6)

Step 6 Now add the radial dimensions. When you pick radial for the dimensions, you can
move the leader line either inside or outside the radius. Place the radii outside the object
as shown.
1.50
Command : RADIUS e 1,00 -~ 4
Select arc or circle: {pick 1) 3’25
Specify dimension line location or B
[Mtext/Text/Angle]: (pick 2) 1.50
Command :RADIUS 1.75

Select arc or circle: (pick 3)

Specify dimension line location or
[Mtext/ (Text/Angle] : (pick 4)

Ifthe radii do not respond in the way that you want, 1.50 —= RO.75
return to the Dimension Style Manager and make 2

sure you are working in the correct dimension style,

then use Modify to change the parameters. The lines

of the radius dimension are under the Fit tab.

Step 7 Your dimensions are fine, so now add center marks. From
either the pull-down menu or the toolbar, choose Center
Mark.

: Command : CENTER +

Select arc or circle: (pick the radii)

The lines associated with the center mark are determined
under the Lines tab.

Save your drawing now if you have not done so already.

Step 8 The dimensions added are associative dimensions. This means that the dimensions are
entered relative to the points that you have identified. These are called defpoints, and
there is a special layer created for them under your Layer menu. This layer does not
plot, so be careful not to make it current.
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Step 9

This means that you can STRETCH the part and

the dimensions will automatically update. 150
b+~ 1.00 i
RO.25 i

Command : STRETCH i )<3
Select objects to stretch by L é
window . T

PR 2
Select objects:C l (::/} \
First corner: (pick 1)
Other corner: {pick 2) '/<i

Select objects:d

-

Base point: (pick 3) 0
New point:@1<90 (or pick 4)
1.50
The resulting object should look like this. |—:m°* R0.25

Your objects should stretch and the vertical di-
mension should change. If only the dimensions
stretch and not the part itself, it is because the Ob- | 275
jects layer, or whatever layer you have placed the
objects on, is locked. Under the Layer toolbar,
unlock the Objects layer.

RO.75

1.50 g

Finally, if you have entered all the dimensions and then find that they are the wrong
scale or the wrong units, that the arrowheads should be ticks, or some other problem,
you can edit the dimensions singly or in groups by changing the options in the
Dimension Style dialog box. What if the dimensions should really be in fractional
rather than decimal? You can change the dimension style and apply it to the current
drawing.

First, save the drawing under a different name by using the ‘Save as’ function under
the File pull-down menu. Now you have two copies, one with fractions and one with
decimals.

The next step is to make a new dimension style that incorporates the necessary
changes. Access the Dimension Style dialog box .

From the main dialog box, pick New and create a style called Fractional using Me-
chanical as the base.

Once this is entered, pick Continue and go to the Primary Units tab to change the units
to fractions. Pick OK and you will return to the Dimension Style Manager.

Use the Set Current button to set the current style to Fractional and close the dialog
box.

To update all of your dimensions to fractional, use Matchpropetrties or the UPDate
command.

u
Make a dimension anywhere on the screen. Pick F“"‘
the Matchproperties icon. Pick the new dimen- ®
sion, then all the other dimensions. They will up- i
date.
2

To use update, change the mode to dimensioning 4
mode, then use UPD.

Command :DIM U

Dim:UPD

Select objects: {(pick all the " R

objects with crossing or window)
Select objects:d
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Step 1

Step 2

Step 3

Open a floor plan drawn in architectural units.

If you don’t have one, open a new file in imperial units
using acad.dwt, change your units to architectural, and
draw in a few lines for a small house, 25" by 35" with a
simple window and door.

The Standard dimensioning is set up to be
printed at 1 - 1. For a floor plan, you will be
printing at 1/4"= 1"-0” or 1/2” = 1"-0”,
You will need to set up a dimension style
right away.

DO NOT CHANGE THE STANDARD
DEFAULTS!

Create a new dimension style and call it
Quarter for 1/4”=1" (.

You will need to change three

thlngs rlght away. New Dimension Style: guarter

. . . {Lines % Symbols andAows: Text 1§ Ft | Primary Units | Atemate Units Tol
First, set your primary units to Linear dimensions
architectural with a precision of 1”. Uit farmat puchitsctursl T
Having a 1/8” or even a 1/2” Precision f
precision on a ﬂOOI' plan iS Fraction format: Horizontal 1( /—\\

y - i
unrealistic. These are for details. Decimal sepatator: ' ( LT
Round aff. i \v

The rounding-off factor is also Preic | i I
important. In this case do not Suli i [ Angudar dmensions

change it. By changing this you can
sometimes have drawings where
the smaller dimensions add up to
more than the overall dimension.

Now set your text position to be above the dimension line and aligned with it. This is
under the Text tab.

- Test-placement

: €3 Horizontat
Vetticat 1 Above

- @ Aligned with dimension line
Harizontal g Centered :

150 stardad

 Offset from dim fine:

Architectural and construction applications generally have the text placed above the
dimension line. This is a standard discipline protocol. In a set of drawings, it is not un-
usual to find that those prepared by the designers and architects have different proto-
cols to the structural and mechanical drawings in the same set.
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Step 4

Now pick the Fit tab, and change the overall scale to 48 as shown on the right below.

73 New Dimension Style: quarter

[Prima Unite] Aemate Unts] Tolronoes)
e

1 Lipes §SymboisandAxcom§§ Text | Ftt
' .~ Fit options

i If there isn't snowgh 1oom to place both text and
arrows inside extension lines, the first thing to
move outside the extension fines is: }

- &) Eithar test o anows (best i) - 53
& Anows @ &
O Tent ,

€7 Both text and armows Q’b"
| O Always keep text between ext ines

t o Seale for dimension fealistes - s

E} Suppress arows if they dordt fit inside :
exension lines 11 8 Use overall scale of

£ Text placement i N O Scale dimensions to layout

A Whhen bavt ic nat in the debardt nndlinn nlace it

A el
¢ ATOWNESads

Often architectural drawings have ticks

rather than arrowheads. Under the Symbols First:
and Arrows tab, change the arrows to archi- [ B Avchitectunal tick

tectural ticks.  Second:

Your dimension style should be set and ready to use.
Pick OK at the bottom of the dialog box, then choose Set
Current from the Dimension Styles dialog box.

Setup anew layer called Dims, and start dimensioning.

You will want to set your OSNAP to ENDpoint and MiDpoint.

The dimensions on a frame building are set up for the carpenter, 5o the outside of the
frame is used as the definition point, not the outside of the veneer. Since the window
position is known, but the exact size of the window is not always known until it is
shipped to the site (due to changes in orders, etc.) the windows and doors are generally
dimensioned to the center point.

The interior walls are dimensioned to the outer edge of the wall to give the interior
dimension, or sometimes to the wall center.

7 I5'5" 74"

—

g

m-o!

10O
l e l' 89
1

'9!_6"

If the building is insulated with concrete or other masonry, these dimensions are
usually measured from the outer edges.

Save your file when you are done. Don’t forget to use STRETCH to place the text where
you want it.
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Exercise 7 Practice

This reinforced concrete footing is used in Tutorial 14c¢ page 276.
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FOOTING AND FOUNDATION DRAWINGS

FOOTING AND FOUNDATION DRAWINGS ILLUSTRATE THE SIZE OF THE FOUNDATION AND WHAT FASTENERS ARE USED
TO ATTACH IT TO THE STRUCTURAL MEMBERS. THESE DRAWINGS ARE GENERALLY PREPARED BY CIVIL

OR STRUCTURAL ENGINEERS AS OPPOSED TO ARCHITECTS.
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Exercise 7 Architectural

This is the first floor of the house shown on page 85.

Open the second floor plan shown on page 85. Use Save as and call it First Floor.
Erase what you don't need, and use STRETCH to adjust the windows.

Add the interior walls and fireplace, then dimension. Add the section arrow last.

A —
7'-5" [ 7'-9" 7'-9" | 7' |

B
©
D
5
“
| O
5 SR
0
W
o R
™~ ~
00"
= o
90" L 9' " L of S
4 1
20'-0" —
O:,21I7H¢_ =,
A etm—— E\D

THE DIMENSIONS ON A FRAME BUILDING ARE SET UP FOR THE CARPENTER, SO THE OUTSIDE OF
THE FRAME IS USED AS THE DEFINITION POINT, NOT THE OUTSIDE OF THE VENEER. SINCE THE
WINDOW POSITION 1S KNOWN, BUT THE EXACT SIZE OF THE WINDOW IS NOT ALWAYS KNOWN UNTIL
{T IS SHIPPED TO THE SITE (DUE TO CHANGES IN ORDERS, ETC.) THE WINDOWS AND DOORS ARE
GENERALLY DIMENSIONED TO THE CENTER POINT.
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Exercise 7 Mechanical

With multiple views you must make sure all the views line up.

_._...___J___L______T_J__.__—_
i
T
29 | |
+ +
\
R12.0 _ @11.00 X THRU
58 @20.00 SFACE
2 HOLES X2 DP
TOP
338
| + 0.00
@2200 + 2%

\ B + B ! |

\ /

\ /

AN 7/
\\\1»///
58
T ———1
el T T T
';f ! ;! 18/

82
FRONT

Axle Support

ORTHOGRAPHIC PROJECTION

THE PURPOSE OF SIMPLE ORTHOGRAPHIC PROJECTION IS TO SHOW THREE OR MORE VIEWS
OF AN OBJUECT IN 2D IN ORDER TO COMPLETELY DESCRIBE IT. THE VIEWS ARE SHOWN
AT RIGHT ANGLES TO ONE ANOTHER, THE VIEWER IS LOOKING FROM A POINT

PERPENDICULAR TO THE MAIN FACE.
COMMON DIMENSIONS ARE FOUND ON ONE VIEW ONLY.

THIS SYMBOL MEANS THE SURFACE IS CUT RATHER THAN CASTE.

.25 DIAx45° CSK

0@/)\

Developed length 4.50

L 0.66 ——1

0625 x 45°

\.375-24 UNF - 2A

A0
) -
- 2‘;’
HANDLE

12
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Exercise 7 Wood

This is the top or bonnet for the clock base found on page 105.
To create the numbers use ARRAY then DDEDIT or ED.

The design for the top is created with PLINE.
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Exercise 7 Challenger

Make sure the views line up.
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Linear Text

Text and Pictorial Views

On completion of this chapter, you should be able to:
1. Place lineor text in any size at any rotation angle
2. Place paragroph text
g Crem‘é and change collections of formats fo make a text style
4. Chonge existing text
5. Set up isometric text and pictorial drawings.

AutoCAD provides two basic ways to create text. Linear text places simple entries of
one or two lines. For longer entries paragraph text is used. Text is entered in the cur-
rent text style, which incorporates the current format and font settings. Use the Text
toolbar for many text entries.

As stated in Chapter 5, the commands TEXT and DTEXT will place strings of characters
on your drawing. When entering text, AutoCAD will prompt you to choose a height
for each character, a rotation angle for the string, and a point at which to place the text
string on the model or drawing. Many people prefer TEXT or Single Line Text from the
pull-down menu for titles and filling in title blocks, as with it you can see the style and
placement of the text as it is entered.

The TEXT or DTEXT Command

In Releases 2008 and 2007, the TEXT command functions in the way that the DTEXT
command functioned in releases prior to 2005. Release 2006 has only the TEXT com-
mand without the multiple line capabilities. This command is very useful for filling in
title blocks and adding data at a standard size and style in several spots on a drawing at
once. Multiline text is very useful for paragraphs and for importing ASCII data, but the
TEXT command is still the best for annotating drawings.

The command line equivalent is TEXT.

The TEXT command is as foliows:

Command : TEXT

Specify start point of text or [Justify/Style]l:J

Enter an option
Align/Center/Fit/Middle/Right/TL/TC/TR/ML/MC/MR/BL/BC/BR:
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Where: Justify = the placement of the text

Style = controls the style of the letters; the styles must be loaded
in AutoCAD to be accessible
Align = an alignment by the end points of the baseline; the aspect

ratio (X vs. ¥) will correspond to the preset distance
Center = the center point of the baseline; this option will fit the
text through the center point indicated
Fit = an adjustment of width only of the characters that are to
be fit or ‘stretched’ between the indicated points
Middle = a placement of the text around the point, i.e. the top and
bottom of the text are centered as well as the sides
Right = an alignment with the right side of the text

The examples in Figure 8.1 demonstrate
the standard justifications. The default

is left justification at the baseline of the XD e ]( au i J( C en J[X@ re d

text string.

Height can be chosen by picking a point >P\\\ g ne d< M | d>d | e

to indicate the height, or by typing in a
He = 115 Right

number.

The double-initialed justification op-
tions illustrated in Figure 8.2 are as fol-
lows:

Figure 8.1
TL = topleft
TC = top center
TR = top right
ML = middle left
MC = middle center ToP LEFT MIDDLE LEFT  BOTTOM LEFT
TOP'CENTER  MIDDLE+CENTER BOTTOM,CENTE
MR = middle right Top RIGHT"  MIDDLE RIGHT+ BOTTOM RIGHT,
BL = bottom left
BC = bottom center Figure 8.2

BR = bottom right

Once you have chosen a point at which to place your text, the command will prompt
you for the height of the letters, the rotation angle, and the text or string of characters it-

self.

A text string is one line of text. Fronmt E{L@ vation
Command:TEXT (or DTEXT) Figure 8.3
Specify Start point or [Justify/
Style]:C

Specify center point: (pick 1)

Specify height<.2000>:.5

Specify rotation angle <0>:J (to accept the default)
Enter text:Front Elevation.

InFigure 8.3, the justify option Center was chosen, so the other options for placement
were bypassed. If Justify had been chosen, the following line would have been of-
fered:

Align/Center/Fit/Middle/Right/TL/TC/TR/ML/MC/MR/BL/BC/BR:
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If TEXT was the last command entered, pressing .J at the Specify start point [Jus-
tify/Style]: prompt skips the prompts for height and rotation angle, and immediately
displays the Enter text: prompt.

Degrees
Plus{Minus o The text is placed directly beneath the previous line of text.
Diameter Yo%t
lmost Equal V42245 Special Character Fonts
angle U220
Boundary Line {U+E100 Y ou can underscore, overscore, or include a special character by including control in-
;:I'Z;e’ tine ;ﬁ:i;g: formation in the text string. In MTEXT, the special characters are found under the @
Electrical Phase W+0278 SymbOI'
Flow Line YU+ELDL
Ldentity 2261 % %u = underscore
Initial Length \U+E200
Monument Ling U4E102 % %00 = overscore
Not Equal U+2260 % %d = degree symbol
ghm E‘“E;ii % %o p = plus/minus tolerance symbol
mega -+ . .
Property Line WU+2144 %o %oc = diameter symbol
Subscript 2 U+2082 % % nnn = ASCII characters: %%123 %%125={}
Squared iU+00B2
Cubed {U+00B3
Norvbreaking Space Ctrkshift+Space When using special character fonts with the TEXT con?mand, the special characters will
N be displayed as you type, i.e., % %uFront Elevation% %u. The entry will be up-
QOther...

dated to the desired text once the command is finished, as shown in Figure 8.4.

Command : TEXT

Specify start point or [Justify/Style]:R
AI Right side: (pick 1)

Specify height<.2500>:.

Specify rotation angle<0>:.

Enter text:%%u%%c25 4 holes

225 4 holes,/|

Figure 8.4

Multiline Text

A new text string will line up with the previously entered text string, if there are no
changes in the base point or justification options in both the TEXT and DTEXT com-
mands. If Center is chosen, all of the text will be centered (see Figure 8.5b); if no op-
tion is chosen, all strings will be left-justified (see Figure 8.5a). Your last string of text
will be highlighted to show where the next line will be lined up.

Danger

If you do not want your text to line up with the last string entered, simply identify anew
start point. In TEXT use ! to reenter the command after the first text string, then press J
again to accept the default position, size, and rotation.

If you use ESCape to quit the
DTEXT command, you will
loose all the fext you entered.
Always use J to exit from the
DTEXT or TEXT commands.

ALL FILLETS ARE RADIUS .5 MoHAWK COLLEGE
BOTH SIDES FENNEL AND WEST FIFTH
HAMILTON ON
o b
Figure 8.5

Once your text has been entered, it is accepted as one item and can be edited using any
of the edit commands, such as COPY, MOVE, ERASE, ROTATE, and ARRAY. To edit the
text itself, use DDEDIT, ED, DDMODIFY, or CHANGE.
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Paragraph Text

Paragraph text or MTEXT is for long, complex entries that have many lines of text. Any
number of text lines or paragraphs can be entered to fit within a specified width. The
paragraphs form a single object that can be moved, rotated, copied, erased, mirrored,
stretched, or scaled. This is the default text command under the Draw toolbar in Re-
lease 2000 and subsequent releases.

You can apply overscoring, underlining, fonts, color, and text height to any individual
character, word, or phrase of the paragraph.

Creating paragraph text is a lot more flexible, but slightly more difficult than entering
single line text. Text is entered in the Edit MText dialog box. This editor can be
changed using the MTEXTED system variable. Use Preferences to setup a different edi-
tor. If you are using a system with limited RAM and limited speed, the ability to have
your text spell-checked does not make up for the time necessary to access the MTEXT
dialog box every time you want to add a string of text. For large paragraphs, however,
this is a real advantage.

Paragraph Text

The Edit MText dialog box is a very efficient way to set properties that affect the entire
paragraph or selected text. As in a word processor, you should set the width before you
create the text. The paragraph will be displayed in a dialog box within the specified
width. The text will wrap or spill in the direction defined by the current attachment set-
ting. The text boundary can be realigned. To create paragraph text, from the Text fly-
out on the Draw pull-down menu, choose Multiline text, or the button shown on the
toolbar. This will invoke the MTEXT command .

The command line equivalent is MTEXT,

You will be prompted to specify the insertion base point for the text as follows:

Command :MTEXT

Current text style: STANDARD Text height: 0.2000

Specify first corner or [Height/Justify/Line
Spacing/Rotation/Style/Width]: (pick a point where the text
will start)

Next you specify the width of the text by using one of the following methods:

+ To define a diagonally opposite corner of a rectangular text boundary,
specify a point.

+ To define only the width of the fext boundary, enfer W and specify a width
value. Entering 0 causes the fext to extend horizontaily until you press ...

+ The Properties and Find/Replace tabs offer more seftings.

The Text Formatting box will appear and your text will be displayed within the box as
you type it, as shown in Figure 8.6.

The width of the text that you have chosen will be reflected on the dialog box. Type in
the text you would like placed at the specified location on your file, then choose OK to
write it to the file. Once there, you can highlight it to change the size or properties of
the text.
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Text Styles and
Fonts

};1;x[:|)}x|l!lhnll\x[|xt

Choose your
settings
obove, then
Type in what
vou. woulcl ke,

A

Figure 8.6

The text can be typed in as in a word processor; it will wrap according to the width cho-
sen.

To edit the color of one word or phrase, or to have it underlined or overscored, select
the text using the mouse, then choose Overscore, Underline, or Color.

Some fonts cannot be displayed in the Edit MText dialog box. If text isn’t shown, se-
lect a substitute font to represent the original font, then choose OK. When you are fin-
ished editing, the original font selected appears in the graphics area.

The text will wrap according to the size of lettering that you have chosen. When you
have finished typing in the information you need, pick OK to have it placed in the area
on your screen that you specified earlier.

Text styles are what the user names the style of the lettering chosen. Fonts are the style
or design of the letters and numbers used to create the text string. The fonts can be
supplied by AutoCAD or a third-party developer. A text style is stored with not only the
lettering style but also a group of characteristic settings.

The simplest font files are shape files or .shx files. True Type Fonts can be loaded as
well. These are handy, but not always appropriate for drawing notation. They also use
a lot of space on your file, so be careful when loading them.

Using Text Styles
Each text style takes a font file from the AutoCAD list.

The defauit style is Standard using the txt.shx font. To use any other type of lettering
you must load that style. To load a text font onto AutoCAD from another folder, find
the path where the fonts are used in AutoCAD. On most systems this is C:\Program
Files\AutoCAD 2007\Fonts. Copy the font file there and it will be available through
the STYLE command.

From the Text toolbar

The command line equivalent is STYLE.

Both the pull-down menu and typing will give you the dialog box shown in Figure 8.7.
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Eﬂ Text Style

e Neme g i Jpy

istandard i [ New... ] i Reneme.. ... Delete
it Rorie {  Cancel |

Font Names Fort Style: Height

e o o oo ]

I Century :

B Century Gothic
| ¥ CityBlueprint st

S Comic Sans MS feiaeediis - Praviaw

'l CommercialPi BT o

| CommercialSeript BT it Factar EE?PE,,J ]

loe ol

- [JBackwards oaearge 0| L AOBLcD

Elerical [rebeccd | [ Fevew ]

Figure 8.7

You can change the standard text font or add a new style. Next find a font that you

would like to assign to this name. City Blueprint

Height can be specified in this style box or within the command itself, It is much better

is fairly standard.

to assign the height in the TEXT or MTEXT command than here.

To create anew text style, choose New, then pick a style from the font list. Choose Ap-
ply and it will be loaded. The word Cancel will be replaced by the word Close. Choose

Close and your style will be current.

RUMANS

Width foctor 5 AutoCAD v A
Width foctor 1 AutoCAD Y
Width factor 1.5 AutoCAD t g
| C
Ublique ongle 0 AutoCAD SA
Oblique angle 30 AuvtocAp 1D
Ubligue angle =30 RO
Upside down V{OCVD
Backwards UJADoIUA

Figure 8.8

Most of the options illustrated in Figure 8.8 you will never use; keep in mind it is com-
puter people not designers who make the software. They make these option available

simply because they can.

Monotext
7 line segments

Roman Si
Figure 8.9

Using Text Styles

19 line segments

mplex English Gothic
70 line segments

In Figure 8.9 you can see that the Gothic letter has 10 times the number of lines as the
Monotext letter; it may be appropriate for a title, but not for a notation or a dimension.
The text fonts marked TT are bitmap fonts, not made with lines. These are Microsoft

True Type fonts. To make a style current, simply pick it from the list and then click Ap-
ply.
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Editing Text

A text string is considered an object and can therefore be moved, copied, changed into
different layers, and created in different colors. You can also alter the text string itself
as well as the height, the rotation angle, and the style of the characters.

Text objects also provide grips for moving, scaling, and rotating. A paragraph text has
grips at the four corners of the text boundary and, in some cases, at the attachment
point. Line text provides a grip at the lower left corner and another at the alignment
point. (Review Chapter 4 for more information on grips.)

When using Object Snaps, INSERT will snap to the insertion point you selected to cre-
ate the text.

Editing Line Text

You can change both the text characteristics and the text string with the CHANGE
command, as shown in Figure 8.10. This is useful for changing many lines of text, par-
ticularly when making charts.

DDEDIT and DDMODIFY make editing N
single strings of text much easier. DDEDIT

can be invoked with the alias ED or sim-  autocLAD
ply by double-clicking the text string.

oS va
AutoCLAD hpsp }939

1 2 3 4

Command : CHANGE Figure 8.10

Select objects: (pick 1)

Select objects:d

Specify change point or [Properties]:.

Specify new TEXT insertion point <no change>:d

Enter new text style <STANDARD>:ROMANT (part 1, Figure8.13)
Specify new height <5.0000>:10 (part 2)

Specify new rotation angle <0>:30 (part 3)

Enter new text <AutoCLAD>:AutoCAD (part 4)

CHANGE gives you the options to change all of the variables in the TEXT command as
shown in Figure 8.10.

If you pick more than one string, the command will repeat the prompts for each string.

The DDEDIT Command

Inlong strings of text, DDEDIT makes the editing process much easier. You can change
only the text, not the formatting or properties of the text.

To edit the text string content:

The command line equivalent is DDEDIT or ED.

Select the line text object that you would like to edit. Within the text string offered for
editing, select the text where you want it to be changed, or type over or reenter the text,
then choose OK to have it updated. Pressing Backspace will delete the highlighted
text

Select another line of text or press .J to exit the command.
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Modifying other Properties

If you want to change more than the text line content, use Properties under the Modify
menu. This works on only one string of text at a time, but

offers you a variety of things to change. Mmdm Help
To edit the text string: ﬁ Properties

This works similarly to the CHANGE command in that you can change all of the prop-
erties associated with the line of text.

To change either the justification or the scale of the text using text paramaters choose:

’A!! Justify text Scale text
Using LEADER to The LEADER command in the Dimension menu gives 3,000 2002
Create Notations you the facility of creating text with a leader line or
series of leader lines and an arrowhead as shown in 1

Figure 8.11. The leader arrowhead emanates from the
point picked. The command is as follows:

Command : LEADER

Specify leader start point: (pick 1)

Specify next point: (pick 2)

Specify next point or [Annotation/Format/Undo]<Annctation>:
(pick 3)

Specify next point or [Annotation/Format/Undol]l<Annotation>:.

Enter first line of annotation text:24.00%%c %%p0.02

MText :d

Figure 8.11

You can enter as many points on the leader line as are necessary.
All special text characters can be used in this dimension as well.
The arrowhead size is set in the dimension style or with DIMSCALE or DIMASZ.

To enter multiple lines of text, either keep typing at the MText: prompt or enter at the

Annotation (or enter . for options): prompt. If you choose the latter, you will enter the
text editor and can continue entering text using it.

The options in LEADER include:

Tolerance  offers a control frame containing geometric tolerances using the
Geometric Tolerances dialog box

Copy copies text, a text paragraph, a block, or a feature control frame to the
leader line

Block inserts a block at the end of the leader line

Format controls the way the leader is drawn and whether or not it has an

arrowhead. Options include Spline, Straight, and Arrow

To enter a leader line without related text, enter a single blank space when you are
prompted for the dimension text. This can be done with all dimension entries.

As in the LINE command, you can use U to undo the previous point entry without exit-
ing the command. Enter multiple arrows by starting another leader, then use the space
bar for the annotation.
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SNAP and GRID

The SNAP and GRID Commands

SNAP allows you to indicate
points or positions on the
screen at preset regular inte-
gers. Italso allows arotated or
isometric drawing to be en-
tered. Set up your SNAP and
GRID commands using the
Drafting Settings dialog box
under the Tools menu.

First set SNAP and GRID to
.25 units. Then draw in Figure
8.12.

Figure 8.12

Next rotate SNAP by 45 degrees and set

SN e
the base point in the center of the large Smwnm = ,:,Z P
circle, as shown in Figure 8.13. The S v g
GRID will follow the SNAP angle. The = P
. . . . Sriap’ spacing: GidY spacing s |
crosshairs will remain perpendicular, s ol
but t le Srop g &
ut are seen at an angle. he: |
" & Grid snap
It is possible to enter all of this data using i & et oo
lines at specified angles and offset, but | e— 0‘:;:’"“”"“’”
. . e i thed
using GRID and SNAP can be easier. P B
i
Figure 8.13

Command : SNAP

Specify snap spacing or
[ON/QFF/Aspect/Rotate/Style/Type]<0.500>:R

Specify base point<0’-0.00",0’-0.00">:CEN of (pick the
circle)

Specify rotation angle<0.00>:45

Draw the other parts us-
ing the new rotated SNAP
as shown in Figure 8.14.

To return to standard
snap and grid wvalues,
choose 0 degrees and 0,0
for the angle and base
points. You can turn the
SNAP, GRID, and ORTHO
modes on or off by select-
ing or deselecting the
relevant box.

Options on the bottom

left will allow you to

change OSNAP, and Ffigure8.14

many other settings.

These options are only

available if you have entered via the pull-down menu.

GRID and SNAP can also be useful for placing dimensions at regular or graduated in-
tervals around the drawing. In traditional drafting there are set distances that the di-

mensions should be placed at. These are easier to arrange using SNAP.
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In this tutorial we will create a title block.

1.18

Step 1 Use PLINE and LINE to create this title block. If you set oo §
the SNAP value to .25 to start, it will make drawing
easier. Change the SNAP value as needed.

0.25
l+

The lower left area will be for Scale, Date, etc., the
central area will be for the company title, which is ‘3D
Design Studio’ and the top area will be for revisions.

1.7%

2.00

Step 2 Set up a text style.

0.40
[_..

The command line equivalent is STYLE.

& Command: STYLE

Create a new text style. Make Futura the
text font for it.

Scroll the bar up until you find Futura.
Choose this font, or another if this is not
available. Then choose Apply and then | :
Closeto returnto the command prompt. L M : L A0BbCcD |

Step 3 Use the TEXT command or, if you have an older version of AutoCAD, the DTEXT com-
mand to allow multiple dynamic entries.

Make sure OSNAP is off and SNAP is set to .20. The pline distance is .40, so the text
placed with SNAP will be exactly halfway between the plines.

The command line equivalent is TEXT.

Command : TEXT

Current text style: “title” Text height 0.00
Specify start point or [Justify/Style]: (pick 1)
Specify height <.5000>:.1

Specify rotation angle <0>:d i §Scale

Enter text:Scale .

Command:TEXT (use .J) 4 rawn By

Current text ... 0.00

Specify start point or spehecked By
[Justify/Style]: (pick 2). ] pate

Specify height <.1>:. I

Specify rotation angle <0>:. 1>QmeofPﬂm

Enter text:Drawn By

Command:
..... (pick 3)d
Enter text:Checked By.!
..... (pick 4).
Enter text:Date.
... (pick 5)
Enter text:Date of Print.lJ]
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Step 4 The lettering is a bit large, so use the CHANGE command to make the letters smaller.
You can change them with DDMODIFY, but for this operation CHANGE and Match-
prop is quicker.

n By
mEe Command : CHANGE | F};—_
Left Select objects: (pick 1)
Select objects:d M?mBy
Specify change point or [Properties]:.d
Specify new TEXT insertion point df*”m
<no change>:J Date¢
Enter new text style <STANDARD>:. H
Specify new height <5.0000>:.08 Date of Print

Specify new rotation angle <0>:d

Enter new text <Scale>:.
Jﬁ Command;MATCHPROP
>>>>>>>>>>>>>>>>>>>> Select source object: (pick 2)
Select destination objects: (pick 3,4,5)

Step 5 Now use the MOVE command to move the text up a bit.

Command : MOVE
Select objects:P

[ X

Select objects:d
$ Specify base point or Drawn By

displacement: (pick 1)
Specify second point as Checked By
displacement: (pick 2)

Step 6 For the other text in this box, create a new
text style and add the text as shown. The
text font illustrated is CityBlueprint.

& The command line equivalent is STYLE.
Then add the text as single-line text.

For title blocks paragraph text is used only
for large notations.

04/ 01/ 08
O4/ 21/ 08

Date of Print
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Step 7 Now make a cube with isometric lettering. Change the
SNAP and GRID values to draw in the cube. From the For-
mat menu, pick Drawing Aids. Change the rotation angle of

the SNAP to 30 degrees. @

Command : SNAP

Specify snap spacing or
[ON/OFF/Aspect/Rotate/Style/Type]: S

Enter Snap grid style Standard/Isometric <Standard>:I

Specify vertical spacing <0.01>:1 (will rotate at 30
degrees)

The grid size will follow the snap size unless it is changed by the GRID command.

Use the line command to draw in the cube.

Step 8 Now use the STYLE command to load the ROMANT font and change the obliquing an-
gle in order to load letters onto an isometric plane.

Note that the text font has changed.
The oblique angle has also been
placed at -30 degrees.

Now add the text.

. Command: TEXT
& Specify Start point or [Justify/Stylel:F

Specify first endpoint of text baseline: (pick 1)
Specify second endpoint of text baseline: (pick 2)
Specify height<.2000>:.5
Specify rotation angle <0>:. (to accept the default)
Enter text:3 J
Enter text:

Now modify the text style to create the D. You
will need to change the oblique angle.

AV

For practice you can copy this cube and place
your initials on it as part of your personal title
block. The top face is either a 30 degree oblieque
angle or a -30 degree oblique angle, depending
on the bottom orientation.

(X
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Step 9

Step 10

Step 11

A

Use the same command for

Change the oblique angle of the romant font to 0 and add the title and address using the
Center option. Set SNAP back to normal before you start,

Command : SNAP

Specify snap spacing or
[ON/OFF/Aspect/Rotate/Style/Type] :8d

Isometric/Standard:8

Increment<l1.00>:4d

Command : STYLE Change the oblique angle.

Command : TEXT

Specify start point or [Justify/Style]:C
Specify Center point of text: (pick 1)
Specify height <.5000>:.1
Specify rotation angle <0>:d
Enter text:Design Studio ‘
Enter text:8lip Gate Road ][)

Enter text:Frog Hollow

Beach Design

Slip Gate Road
Enter text:New Hampshire Reigate

Enter text:d

Surrey

Use PAN to move the screen down so that you can change the STYLE to Italic and add the
notes regarding the revisions.

Command : TEXT

Specify start point or [Justify/Style]l:(pick the first
point)

Specify height <1.5000>: J

Specify rotation angle< 0>:.
Enter text:Revisions

Text : Revisions

Date Description

Text:Date
Text :Description

Now create another box above the Revisions box, and add a paragraph of text regard-
ing the date of tender for the drawing. Use PLINE to quickly draw in a rectangle. Then
change the style to romans. Finally add a paragraph of text using MTEXT.

The command line equivalent 1s MTEXT.

Command : MTEXT

Téut Formatting
{ STANDARD

ElE =

& romans
Tz o ssiow

ix||||l|||lx|x||[
Drowings will be sent
out for iender on
WHune 7 2008. Any
chonge orders will
Hollow,
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Sanlo drawings will be
as noted sont outfo fender
on June 2 08.
g, Kyles
Checkad By
D, Blackman
04/ 01/ 08
e 04/ 21/ 08

Once the area has been picked, type in the text that you want, then highlight it to
change the size of the text or the text font, as shown in this example.

B Futura MdCn BT

B Futura XBlk BT
W g12f13
w— g13r12d e
»&‘g‘l?ﬂZw y;xu}lallu
Seste drowings will be
as nOIQd sent oug; to tender
Diawn By on June 2 08,
S. Kyles
[Chockad By
D. Blackman
04/01/08
P 04/21/08
Step 12 Use ZOOM Al to view your title block.
Revisions
Change some of your text using DDEDIT and file it Date Description
for future use under the name Titleblock.
Once you have a title block, you can insert it into
drawings before printing, so don’t lose it!
a Beach Design
You can get title blocks that are made up by Auto- Slip RG?tet Road
desk on-line. Most companies, however, have silf;;

their own title block.

drowings will be
sent out fo fender
on Juna 2 08.

Attributes are very useful in title blocks for setting
up the parameters for the size of lettering, the text
font, the format, etc. So that the information on all
drawings fits a format.

Make sure that your title block fits your discipline,
1.e. If you are making a mechanical drawing, don’t use an architectural title block.
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Step 1 Start a new file in imperial units. You are making a rabbet corner for wood. No limits

are needed, but you need to make sure you are in imperial, then set an isometric SNAP
and GRID. Use acad.dwt or

Command : NEW

(Choose Imperial) or acad.dwt ; T %@@
0-07/4" %% 40 %’
: / ' [l Dckin

Command:UNITS
Set units to architectural.

Under the Tools pull-down menu, choose
Drafting Settings and go to the Snap and Grid
tab. Each release of AutoCAD has a different
layout for the dialog boxes. The information
is generally the same, but it is in a different
place.

Set the SNAP and GRID values as
shown. Your spacing for the Y

v Drafting Seitings

’ - 2 . 177 .
Snap and Brd | Poler Tracking | Uhiect Snap] Dyname Input] value wﬂl be ¥”. The X Yalue w1'll
] be relative to the Y once isometric
ESnap On(FS) Grid Dn (F7) .
Shap spacing Grdspacig . is chosen. Both GRID and SNAP
SnpXspackg /15 | GidX spacing: ] should be on. Choose OK to exit
Snap Y spacing: e i Grid Y spacing: i thIS dlalog bOX.
Equat 7 ma Y sparss Major line every: 5 ﬂ
Polar spacing Grid behaviat
# \_.. ,__,f [i¢) Adaptive grid Ji
£} Allow subdivision below grid E ) Pota Trackeng Un (F10}
Snap typs spacing | Pl otz
Brid {
@ O"H S:p y [T] Display grid beyond Limits ;
© an.g rnap [T Follws Dynamic LICS 1
5 Isometric snap |
) PolasSnap :
o6 M oo M e}

Make sure you have POLAR, OSNAP and OTRACK on.

Step 2 Start by drawing LINEs. Start at 0,0, then move your cur- \
sor along the direction of the grid points and enter a polar \

value. Follow the direction of the arrow as shown.

Command : LINE
Specify first point:0,0

Specify next point or [Undo]:6 up

Specify next point or [Undo]:3 across \
Specify next point or [Undo]:6 down

Specify next point or [Undo]:e

Text and Pictorial Views 155



Now create lines in the opposite direction and use the ENDpoint OSNAP to close the
object. If ENDpoint does not automatically come on with your OSNAP button de-
pressed, right-click the word OSNAP, choose Settings,
and indicate that you would like an ENDpoint setting.

Command : LINE
Specify first point:{pick 1)
Specify next point or [Undo]:4 across
Specify next point or [Undol:6 up
Specify next point or [Undo]: (pick 2)
Specify next point or [Undo]:d

Step 3 Now create the top portion of the box. Follow the direc-

tion of the arrow as shown.

Command:
Specify
Specify
Specify
(pick
Specify

LINE

first point: (pick 1)

next point or [Undo]:3 across
next point or [Undoc]:END of
2)

next point or [Undol:d

Now use the MIDpoint object snap to create the wedge.
Type in MID if a triangle doesn’t show up.

Command:
Specify
Specify
Specify
Specify

LINE

first point:MID of (pick 1)
next point or [Undo]:2 down
next point or [Undo]:4 across
next point or [Undo]:.

Step 4 Use TRIM to remove the end of the line as shown.

Command : TRIM

Current
Edge=N

settings: Projection=UCS
one

Select cutting edges...

Select objects: (pick 1)

Select objects:d

<Select object to trim> or
shift-select to extend [Fence/
Project/Edge/eRase/Undo] : (pick 2)

§

N

A\

Y

/
\

e
,-__E‘_
/

’
7
7
14

7
/
’

4
4
/

L
¥
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Step 5

Step 6

Step7

Use the LINE command to place the next two lines.

Command : LINE

Specify first point:END of (pick 1)
Specify next point or [Undol:4 across
Specify next point or [Undo]:d
Command:LINE

Specify first point:END of (pick 2)
Specify next point or [Undo]:4 across
Specify next point or {[Undo]:d

Use the LINE command to place the next three lines.

Command : LINE

Specify first point:END of (pick 1)

Specify next point or [Undc]:4 across

Specify next point or [Undo]:.d

Command : LINE

Specify first point:END of (pick 2)

Specify next point or [Undo] :END of
(pick 3)

Specify next point or [Undo] :END of
(pick 4)

Specify next point or [Undo]l:d

Now trim the line ends as shown and erase the line on
pick 5.

Command : TRIM

Current settings: Projection=UCS
Edge=None

Select cutting edges...

Select objects: (pick 1, 2)

Select objects:d

<Select object to trim> or
shift-select to extend [Fence/
Project/Edge/eRase/Undo] : (pick 3,4)

Command : ERASE

Select objects: (pick 5)

Select objects:d

Use TRIM again to trim off the last two lines so that the
file looks like this. In woodworking, this is the first part
of a rabbet.

Use PAN to get the objects fully on screen. Then move
them a bit to the right for the next step.

AN

ml\

&

~7

g
-

1
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Step 8 The GRID and SNAP should still be on. Use these to line up the next set oflines. Start at
the top.

Command : LINE

Specify first point: (pick 1)
Specify next point or [Undo]:2 down l
Specify next point or [Undo]:1.5

across \

Specify next point or [Undo]:1 down

Specify next point or [Undo]:

1
Specify next point or [Undo]:4 across

3 up

c

Specify next point or [Undo]:

Step 9 Now draw lines in the opposite direction. Use the GRID as a guide or the lines will not
be straight.

Command :LINE

Specify first point: (pick 1)

Specify next point or [Undo]:4
across

Specify next point or [Undo]: A 3 -
Command : LINE
Specify first point: (pick 2) 2 7
Specify next point or [Undo]:4
across =
Specify next point or [Undo]: J !
Command : LINE
Specify first point: (pick 3)
Specify next point or [Undo]:4
across
Specify next point or [Undo]:.d
3
Finally use ENDpoint in OSNAP to draw in the
final two lines. 2

Command: LINE 1
Specify first point: (pick 1)
Specify next point or
[Undo]: (pick 2)
Specify next point or
[Undo] : (pick 3)
Specify next point or
(Undo) :

Tutorial 8b has illustrated how to
rotate the SNAP and GRID, how to
use POLAR with Object Snaps on
arotated SNAP, and how to TRIM.
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Exercise 8 Practice

Make a sample drawing using lineweights with a lineweight key as shown in 8A.
Then make a sample title block that you can use later as shown in 8B and 8C.

OUTLINE .30

WALLS DEFAULT

VENEER/DIMENSIONS .18

HATCH/DRYWALL .05

2006

8A PRACTICE TEXT WITH DIFFERENT LINEWEIGHTS.
ASSOCIATE THE LAYERS WITH THE LINEWEIGHTS NOTED ABOVE
YOUR LINEWEIGHT WILL DISTINGUISH A GOOD DRAWING
FROM A GREAT DRAWING.

10 1/2*
Ll/2°
'——l t-——3 174 e 3 /4 ———e]
§ g § i Company zaém?’ﬁ!gakmeatn Pesin Inc. Project 1
2 ollis & [N
Bricton ROBICHEAU YACHT CLUB| T
|
E gg Revisians Rev. No. Dats Drawing !
g - Floor Plans T
8B Imperial
110 i 80 i
('3L|1ENT MTL:
TITLE FINISH:
5 45 30 65 100MM CASTER ASS. SCALE: 7:2
TOL. UNLESS SPECIFIED DRN: Bwer Wyl 5
DECIMAL 0.0=%0.1 DATE: Jan. 4 2008 I
0.00=%0.05 gSQ.Bg%’;_,_&xx.
8C Metric
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Exercise 8 Architectural

Notations are extremely important in steel shop drawings.
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SHOP DRAWINGS: STRUCTURAL STEEL

STEEL BEAMS SUCH AS THESE ARE MANUFACTURED IN THE PLANT WITH THE FASTENERS IN PLACE AND READY TO
INSTALL.

THE SHOP DRAWINGS TELL THE MANUFACTURERS WHAT FASTENERS - L BRACKETS - ARE NEEDED AND WHERE THEY GO.
THE HORIZONTAL MEASUREMENTS ARE NOMINAL, BUT THE VERTICALS MUST BE DRAWN TO SCALE.

ALL NOTATIONS MUST BE PUT IN EXACTLY AS SHOWN. BOTH THE MANUFACTURERS AND THE INSTALLERS WILL KNOW
WHAT THEY MEAN. THE BEAM MARK W460 X 82 X 4960 MEANS THE VERTICAL HEIGHT X THE MASS X THE LENGTH OF

THE BEAM WITHOUT THE FASTENERS. THESE PARAMETERS ARE MEASURED TO A CENTERLINE OF THE RECEIVING BEAM OR
GIRDER.
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Exercise 8 Mechanical

Draw all of this example, including the title block.

N

4 )
TYPE—A
R1/4
R1/4
Ras1e \ R1/2  3/8 6 HOLES
R1/2 | |
(o= o .
[00]
~N ]
o . R15/16
. i T 15
¢ > e 3.0058
o
R1 7/16
11/2
SEY O €3
\ e NG
~——1 5/8 ——1 1/8 1 3/8
5
6
PART REVISIONS
The making of any portion of this drawing or any portion thereof by any means
is expressly prohibited unless authorized in writing.
Drwn
Job ( ‘ kj % Date
@ S Q Scale
App
o - DWG No.
Company  Crebbin Limited
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Exercise 8 Wood Millwork

This page shows a section and side view of a train station bench.
The wood haich is made with plines.
The concrete hatch can be found in Chapter 9.

NOTE:
ARMRESTS TO BE PROVIDED LIGHT FIXTURE AND
AT BENCH TYPE 2 ONLY MOUNTING BRACKET
SEE ELEC. DRAWING.
25 CUBE ALUM varies | 125 , 125 | /varies | 125 425
GRILLE (TYP) \
19 HARDWOOD CAP —> —
B e
CONTINUOUS C TT |
38THKHARDWOOD it | | ————1
BENCH W/
STAIN FIN ON e3>
WD FRAMING ot
AS REQUIRED 0
SN
N .
S
25 THK HRDWD — =
ARMREST
SEE NOTE
ABOVE
40 TERR ON '
METALIATHON =~ —— | |
90 CONC BIK 1
.
|. 1530
y
| 1680 (FORTYPE 1 ONLY)
Section
scale 1:50
BUILT-IN WOOD
BENCH TYPE 2 AR
L 3000
I[
\V 90 DIA HDWD
/ARMREST CAP (TYP)
o 2
2% 575 25@ 575 Q%L 575 25? S S
LNDZaN 7
[ e swse—~_ 5
EQ EQ
NOTE EQ 600 600 !' 600 ], EQ
To show dimensions at twice ‘1

the scale factor on the same
page, create a new dimstyle.
Under the Primary Units tab
change the Measurement Scale.

RECESSED LIGHT FIXTURES (TYP)
BOTH SIDES OF BENCH

Side View

scale 1:100
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Exercise 8 Wood Millwork (continued)

This pictorial view of the bench found on page 162 helps to describe it.

A rotated SNAP makes this much easier.

CAVALIER AND CABINET PROJECTIONS

PICTORIAL VIEWS ARE USED TO HELP DESCRIBE AN
OBJECT. THE CAVALIER VIEW, SHOWN BELOW, IS A
STANDARD W0OD DETAILING PROTOCOL. THE
FRONT PLANE IS SHOWN AT A SLIGHT ANGLE TO
THE VIEWER WHILE THE BACK RECEEDS AT A 45

DEGREE ANGLE.

ISOMETRIC VIEWS, AS SHOWN ON THE NEXT PAGE,
HAVE ALL ANGLES AT 30-35 DEGREES.

CLR ANOD 25 CUBE

ALUM GRILLE

{TYp)

S. STCOVER TO

SUIT OPENING 250 X 375
C/W 19 WIDE EDGE TRIM
& ENGRAVED SIGNAGE
8Y SECTION 10800

HDWR ARMREST

REMOVABLE S ST
CONTAINER, 250 W X
400D X550 H
SHOWN DASHED

6 RADIUS {TYP
ALL OUTSIDE
EDGES)

S ST PANEL C/W

ACCESS DOOR
LOCK & ENGRAVED
SIGNAGE (TYP
OPPOSITE SIDE TO
NEWSPAPER
RECEPTACLE)

RECESSED TERR
BASE

25 650 25

135

OBLIQUED VIEW

FRONT

BULLET END
(TYp)

~

Cavalier View
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The two wall sections show the traditional frame structure - R 20

and the Insulated Concrete Form - R30 to R40.

Exercise 8 Challenger

\

TN,

Frame

FQQ““Q/_\ )

Insulated Concrete Form
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HATCH, SKETCH, and
GRADIENTS

On completion of this chapter, you should be able to:
1, Use the BHATCH command

2. Edit existing haiches

3. Use the SKETCH command

4. Use the: GRADIENT command

This chapter will deal with graphic patterns that will make your drawings look more
professional. Hatches are used in mechanical and civil drawings to show cross-sec-
tions or the delineation of different materials. In architectural applications, hatches are
used to show the types of material used e.g.brick/stone/ wood/concrete/sand.

The BHATCH The BHATCH command fills an enclosed area with an associative hatch pattern that will
Command update when the boundaries are modified. In addition, BHATCH allows you to preview
the hatch pattern and adjust the definition or options of the hatch such as scale and

angle. BHATCH is accessed through a dialog box. To access BHATCH:

The command line equivalent is -HATCH for the command line, BHATCH for the dia-
log box.

Command: -HATCH

Current hatch pattern:ANSI31
Specify internal point or
[Properties/Select objects/draw
boundary/remove Boundaries/ !

Advanced/DRaw order/Origin]: (pick 1)

. e . Fi 9.1
The hatch will be drawn within the area specified. The area 1gure

must be a closed boundary, as in Figure 9.1.

When placing hatches, consider the boundary as containing something liquid; if the
shape is not closed, the hatch will simply pour out until it meets with a boundary that
will contain it. Close corners with Fillet radius 0 and try to avoid overlapping geome-
try.

In earlier releases there was a command called HATCH that created a hatch that was not
associated with the boundary. This was useful particularly in architectural applica-
tions for showing dappled light on textured surfaces. The boundary hatch could be
copied to make several regular patterns.

In Releases 2007 and 2008, this is under Options in the BHATCH menu.
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The BHATCH dialog Box

The BHATCH dialog box offers many good options. The GRADIENT command is under
the same menu but has a different tab. If you don’t get the full menu below when you

open the BHATCH command, use the small arrow on the bottom right.

Boundarigs

Type and pattem

Angle and scale

Type: Pradefned

Patter: ANSI31
[

Swacn vz B o

E@ Add: Pisk points

@ Add: Selest sbiscts

I Retain boundaries
Angle: Scale: -
o w! 10600 vl Dpsicns  Dbsecs ype:
< 22y : Agoc;ahvg [PSRION
AT . Boundary set
{ I Create separate hatches - -
: Current viewpoit o New
Dgwoder T
{Send behind houndary Geplaletarce - o
o Tdlerances  10.0000 ¢ unis
Hatch ongin i N .
Lﬁ Inbest Fropestiss Inhest aptions
(x Use current atigin - .
GorUse cunent ongin
¢ Specified osigin

Islandy

L
G

192
7 B

o 45 Mpimal 5 Ddes s igoore

[Flistand detection
Istandt deplay siyle:

Bountay retention

O User source hiatch origin

(= (=@

The BHATCH dialog box controls every aspect of the hatch pattern.

Type tells you if it is a user-defined or an AutoCAD-defined hatch

Pattern controls the ACAD standard hatch patterns. Hatch patterns are
listed by name in the dialog box. Click on the down arrow to
view the available patterns. This area lists only the names of
the patterns

Swatch illustrates the pattern

Preview allows you to preview the hatch before applying it

Angle controls the angle of the hatch patterns. Angles are generally
counterclockwise

Scale shows the scale of the pattern to be used. The default scale

Hatch origin

factor is 1. This means that the hatch is calculated to be
displayed at the default screen size oran 117 x 8 1/2” sheet

used for setting bricks or stone to start points

Boundaries refers to the objects that are to be hatched; either closed
objects, such as circles or ellipses, or sets of contiguous
objects

Options allows for the hatches to be non-associative

Inherit properties  acts like the MATCHPROPERTIES command, matching the

pattern scale and angle of a chosen hatch and applying it to

another hatch
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Layers

In Figure 9.2 the hatches are contained by boundaries
that are placed on a different layer then frozen. Only
the hatch is seen on the final drawing.

Figure 9.2

Scale

Each hatch pattern has a specific number of lines per inch. For example, the ANSI31
pattern generates three lines per inch at a scale of 1:1. If you have changed the limits
and the model is larger than 11 units in X, you must change the scale factor.

When working in inch units, the scale factor of the hatch should be the maximum X
value of the screen divided by 12, the same as the scale factor for LTSCALE. For exam-
ple, limits at 0,0 and 24,18 would have a scale factor of 2.

17,24 406,254 50' 20"

Scae | Scale 2 Scale | Scde 20 Sczle | Scele 468

Figure 9.3

Other scale sizes are shown in Figure 9.3. Remember, if you are using architectural
units or feet and inches, each unit is an inch, not a foot.

Always use the Preview option on the bottom left of the BHATCH dialog box before ap-
plying the hatch to see if it is correct.

In Chapter 11 there is a discussion on scale with regard to the size of the hatch and line-
type scales and the size of the drawing. Before producing the final drawings, check
Chapter 11 to see that the hatch is accurate.

Angle

If you are picking a hatch from the pull-down
menu, the rotation angle will be exactly as
shown. For example, Figure 9.4 auses ANSI33,
which is displayed at an angle of 45 degrees. To
pick this pattern as it appears on the screen, do
not change the rotation angle; leave it at zero,
because that is the angle of the pattern itself.

Figure 9.4b has ANSI33 at the default rotation
and at a rotation angle of 90 degrees.

/-Angle 20
Q

factor, AutoCAD will attempt to
create the haich at the default
scale. There is o good chance |
you will run out of room on your |
floppy disk and be forced to exit &
from the file. Save your file ©
before hatching, and preview
the hatch just in case.

When using user-defined hatch patterns, the ro-
tation angle is calculated at the horizontal, ro-
tating counterclockwise.

Identifying the Boundary

For many students, this is where the difficulties begin because objects must form a per-
fect boundary.Lines, circles, and other objects are sometimes not entered accurately.
SNAP and OSNAP are not always used effectively and consequently the lines are
crooked, do nothave tidy intersections with adjacent items, or are otherwise defective.
This means that these objects do not provide an adequate boundary for hatching.
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Use FILLET with Radius 0 to clean up your corners, or make the objects into a continu-
ous boundary with the PEDIT command and the Join option.

There are two basic ways of identifying the boundaries: by picking points and by se-
lecting objects.

Add: Pick points identifies a boundary from existing objects that form an
enclosed area. AutoCAD defines the boundary by
analyzing all the closed objects in the area. Once you
have chosen the Pick points option, the dialog box
disappears and AutoCAD prompts for point

specification.
In Figure 9.5, pick 1 is
within the outer closed
boundary and outside the |
circle, so the circle is | Xy
shown not hatched. }

Figure 9.5

Add: Objects allows the user to identify the boundary by object

selection rather than as an internal point. Sometimes
both Select objects and Pick points can be used
successfully to identify one hatch boundary.

~

Y

Test

©0

Test |

T, ,w/j
Figure 9. 6

In Figure 9.6, the objects are picked up with a window selection using Add: Select ob-
Jects. In both cases the geometry must form a continuous boundary.

Preview displays the hatching before it is applied. This can save a lot of
time

Advanced Options Dialog Box
This dialog box controls the definition of the boundary set.

Object type AutoCAD’s hatches are created either in regions or in
polylines.
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Solid Hatches

Editing Hatches

Figure 9.7

In Figure 9.7a, all of the objects were picked by Select objects. The resulting alternat-
ing hatch is the same as in Figure 9.7b where the hatch boundary was chosen by a Pick
Points option.

. . . ¢ Boundaries
In Figure 9.7¢c, the second circle in from the center wasre-

moved from the selection using the Remove boundaries op- Add: Pick pants
tion of the Boupdarlgs section. This allows you to control 75| Add Selsctsbiscts
which boundaries will be hatched.
@ Hemove boundarigs

Bz

View Selections

The resulting hatch will be associative. You can modify or
delete it as one object only; the individual areas cannot be
modified by themselves.

All Releases after 2006 allow for solids in undulating

boundaries, such as that shown in Figure 9.8. Pick the 1
Solid hatch pattern from the BHATCH dialog box under @ ’
pattern.

Solid hatches for circles are also a good idea when plot-
ting; for some reason a solid round hatch is easier fora  Figure 9.8
plotter to calculate than a donut.

There are two ways of editing associative hatching. The first is to edit the boundaries;
the second is to edit the actual hatch itself.

Editing Boundaries

With associative hatching, the hatch will update when the boundaries are changed.

Command : STRETCH
Select objects: (pick 1)
Other corner: (pick 2)

Select objects:d
Specify base point or

displacement: (pick 3)
Specify second point of

Figure 9.9

displacement: (pick 4)

In Figure 9.9 the hatch has updated along with the boundaries. Hatches will also
MOVE, ROTATE, MIRROR and SCALE along with the boundary. The hatch layer must
not be locked for the hatch to be edited.
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Editing the Hatch Properties
Figure 9.10a shows the base hatch.

In Figure 9.10b, the pattern has been changed
from ANSI35 to ANSI3S.

In Figure 9.10c, the scale of the hatch in Fig-
ure 9.10a has been changed.

To edit a hatch, double-click the hatch and the
BHATCH dialog box will appear. Change the
properties there. (In Releases prior to 2007, a
right-click is needed.)

The SKETCH SKETCH provides freehand sketching capabilities
Command on a drawing. If you want to be taken seriously as
a designer, lolly-pop trees will not do. The tree in

Figure 9.11 is shown in context on page 180.

The motion of the mouse determines the position
of the sketch segments; the accuracy of the sketch
segments is determined within the command.

The SKETCH command will prompt the user for
the increment or the distance between segments;
for smoother curves, use smaller increments.
Segments are not recorded on the disk until you
use the Record option.

The command line equivalent is SKETCH.

Figure 9.11

Command : SKETCH
Record increment <0.01>:.1

Sketch, Pen eXit Quit Record Erase Connect:P
Sketch:

Where: Record

i

a save of all the lines drawn so far. R will make a permanent
record of your lines without exiting from the command.

Quit = a cancellation of the segments to date. @ will leave SKETCH
without saving the segments you have drawn.

Pen = the pen is lowered. The system prompts to put your pen down;
whatever move you make with your cursor will be recorded. P
a second time will lift the pen up.

eXit = the end of the command. X will exit from the Sketch
command, retaining all segments created up to that point.

Erase = an erasing of some of the line segments drawn. E will allow

you to erase lines from a certain point; it acts as a
“backspace” over segments created.

Connect = a continuation of a previous sketch. C lets you pick up sketch
again at the last entered endpoint after it has been ended.

The SKETCH command is useful for making landscaping and rough-edged sketches.
The number of lines created by the SKETCH command may be a problem. Be sure to
save your file before you start to sketch.
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Gradient

GRADIENT, like HATCH, is used near the end of a drawing session to add the finishing
touches to a drawing. Like the SKETCH command, this is more of an art than the normal
AutoCAD process. Because of this, it is suggested that you use GRADIENT sparingly.
What may look really fantastic to the unpracticed eye may seetn just silly to people who
have some experience of reading and looking at drawings.

nenu From the Draw menu, choose Hatch

The command line equivalent is GRADIENT.

Most of the options of the GRADIENT dialog box are similar to those of the BHAICH
dialog box. First you mustidentify a closed boundary. Once this is done, you choose the
pattern that you would like to have shown within that boundary.

atch and Gradient

The Pick points and Select objects

{Haich | Gradient ; Boundarie: options are the same as those for
ot O oo the HATCH command. The Inherit
T ¢ s [B] povseentonieos Properties option is also the same.

Shade o 5 Like hatch, the gradients can be
either  assocative or non-
associative.

The major difference with gradi-
G:me ents is in the choosing of colors.
£ Createsepasate haiches Once you open the color section,
Do crche ) you will see that this is more com-
Serdbenndbarasy _wi | puter graphics than computer
Gremation I aided design.

[9) Cemtre fode D% The GRADIENTS are loaded in a
pixel address format as opposed to
the usual vector format that Auto-
CAD uses. This takes up a lot of
space, and care is required for

tmes ) (Her ] @® | plotting. Do a trial plot before sub-

mitting your drawing.

The colors are also designer colors, and the palettes are RGB (red/green/blue) and
Pantone colors. Most students need little encouragement to ‘play’ with the color pal-
ettes and tones. Keep in mind that there is a thin line between cutting edge design and
overuse of colors.

Printing your Gradients

When choosing your color palette, be aware that the colors you see on screen are rarely
the same as in a print-out. The final color depends on both resolution (dpi) and palettes.

RGB are on-screen colors. Printing machines are generally calibrated for CMYK
{(cyan, magenta, yellow and black). In addition, the Pantone colors are usually a bit dif-
ferent to those seen on screen.

Practice printing your gradients well before the time that your projectis due. Each col-
or printer will produce different results.
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Step 1

Step 2

In order to make this cavity wall section, you need to have the outline of the sections
drawn. See page 174 Step 6 for the final version. Open a metric file acadiso.dwt.

Make up several layers:
50

- T

Veneer T
Pins g ﬂ
~
Concrete
1
Insulation T .
Walls L 3| & Veneer
PIN  45° @

Draw the pin and the veneer on the respective layers. Make sure that the veneer layer
has all the lines for a continuous boundary’ i.e. the area where the pin is inserted into
the veneer is part of the concrete layer, not the pin layer.

The insulation layer is between the veneer layer and the concrete layer.

B [ N [

40

: p— 3
o —LL INSULATION PJ_? g
CONCRETE 3 g
{ T B
L 1090 EL ‘;

1300

Once these outlines have been drawn, the rest is relatively easy.

Freeze all layers except the veneer .

I | A
zZ

722927
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LER

Step 3

Step 4

Now access the BHATCH dialog box.
Once in the BHATCH dialog box:
® Choose the ANSI3 1 hatch pattern.

® Change the scale to 10.

® Choose the Add Select objects
icon, then use a window to select the
objects as shown above in picks 1
and 2 to place the veneer hatch pat-
temn in the boundaries as shown.

Ifthe hatch does not look like the one
on the facing page, some of your cor-

Type:
Pattem:

Swatch

nd Gradient

Type and pattemn -

Custom pssen

Angle and scale

Hatch oigin -+
- Use curant orign
€3 Spscdied origin

{41 Bsntation
[} Ot sopacaie batches

Drayoeder
D Ll
[Send betind boundary )

Indymidt. Piwlm&

ners are not closed. Window each

Preview

brick individually and put hatches in
one by one. You will soon find the
faulty corner.

Make the insulation layer current.

Freeze all the layers except for the insula-
tion.

Using the Boundary hatch menu, add the
insulation using the insulation hatch.

Make sure that you have closed all the rec-
tangles or the hatch will not work. Use FIL-
LET Radius 0 to clean up corners.

Now thaw your concrete layer. Notice that
the pin layer shows the pin from the outside
edge of the concrete. The concrete layer it-

self is a continuous boundary with the area |

for the pin removed.

Once the boundary is continuous, add in the
text and PLINEs as shown to indicate that this
is the concrete column.

Your hatch will leave a space for the text so
that it can be properly read.

Now go to the BHATCH dialog box.

Change the hatch pattern to ar-conc (architec-
tural concrete.)

You will also need to change the scale. The
architectural patterns are 12 times larger than
the mechanical patterns, so a scale of 1 is fine.

Type and pattein

Type:
Pattern
Swatch:

Cusgiom patteny

{
i
i
i
I

; Predefined

i)
o ..
a

‘k

.. {CoNcrRETE

N "
| % +, " COLUN'.
! s b A
o i T Ll
i ““‘.‘S"‘.
I . N
Haich [Gradent] .
7~ Type and patlemy- e
T T
Patsn: m
Swatch:
Custom paarm
« Angls and scsle
1 Angie

Choose the Pick points icon and pick a point within the concrete boundary as shown in

pick 1 to identify the hatch boundary.
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iy

Preview the hatch.

If the concrete hatch doesn’t look like
the one opposite, use ESCape to go
back to the BHATCH menu and make the
necessary changes. x,

Step 5 Finally put a hatch in your wall section.

As in the previous two hatches, you will | nsen |giaden

need to copy some data over to the | mwessosen B st o
walls layer to make a complete bound- :; Z i T
ary. Swatch B - By bousins
Castom pateny
Angle and scale
In construction drawings, unless you e e

are seeing the entire expanse of an area,
there is a break line as shown at the
edges of the walls, insulation and
veneer. Put in the break line on your wall sec-

tions before hatching so that the ends of the

walls are shown to be broken as well.

L

Thaw all of your layers. ‘. ( Sooe o
. < CONCRETE

RSN ENRER N RN ET RN KN TN A

ca ey . .
a

: p .""',,
L .

-

| WESNNE SR NN AR NN

Step 6 The wall section is almost complete. All youneed is to finish the drywall on the inside.

Create another layer called 7
drywall. Put in the boundary as
shown, and find an appropriate
hatch for it.

This is a construction detail of
a concrete column. ; j

There is a thin layer of insula-
tion on the outside of the exte-
rior wall and the column.

The veneer, in this case either
brick or decorative concrete
block, is pinned to the column, i
as 1s the wall itself.

INNEENRNERENE YR N AR AN
N
> a
a

The inside finish is drywall.

(NN NN AN

A\

To do this kind of detail with-
out using layers is possible, but
much more difficult.
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Exercise 9 Practice

Sections are used to show what an obiject is made of

as well as where the indentations and cuts are within it.
In the case of the wheel, almost nothing can be gained
from looking at the front view alone. The section tells everything.

A
A\

~

[,

o
%]
.

L

325 330
_1.%5 275
— 1

1.30

~a Section A-A
Die Rin
428 #100.0
e 380—
380
2220
4
~ %!
10.0
5.8 : 777‘—L 3.0
T !
Section A=A

Wheel

10.80

b—2.40—

|——— 3,20 —

Plate Section
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Exercise 9 Architectural

In architectural applications hatches and gradients are often used

in elevations. These are elevations of the house shown in plan on pages 85 and 137.
The foundation, shown in hidden lines, has a break line. Note that the

elevations are lined up on the page.
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ELEVATIONS

ELEVATIONS ARE A VIEW OF EITHER THE EXTERIOR OR THE INTERIOR OF A BUILDING AS SEEN FROM “STRAIGHT-ON". THE FINISH MATERIALS ARE
INDICATED BOTH WITH HATCHES AND WITH NOTATIONS. THE HEIGHTS OF FINISHED FLOORS, CEILINGS AND/OR DOORS AND WINDOWS CAN BE
SHOWN AS WELL. THIS GIVES AN INDICATION OF WHAT THE PROJECT WILL LOOK LIKE WHEN COMPLETED.
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Exercise 9 Mechanical

Using the dimensions on this page, create the
assembled section for the tool post shown on page 179.

1% ¢ —
7/8—9UNC-\\\\\
é\\l RA6
~ \\J-@ e
[T 7%
- 1) m%'
6 1 I
3 | |
474 7/8 - 9 UNC—\\\ | | HAe
] |
| !
Ll
| |
I %
le
1He — % !
1%

BOLT
20
2%s 0

POST DETAIL '

f
%
{

R31%6 DIAMOND KNURL
6

WEDGE PEDAL
|

R5%
__2%6¢
9 I
Z) 1/ Ae /e
2 T
)——37/16;:: 49 |
? ‘ RING

BASE RING DETAIL
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Exercise 9 Mechanical (continued)

Using the dimensions on the previous page create a section of the toolpost as shown.
Then try creating a section of the battery pulley.

__7/16

[T1 |

4 5/8
o ////// ////// %
/ *
9/616
PICTORIAL VIEW
SECTION
TOOLPOST
172 DIA
3/32 DRILL

174 X 2 172 HANDLE
3/8-2A X 2LONG

3/8~BRAZE

17/64 DIA X 3/8

b
/// ALL FILLETS AND

e ROUNDS 1/8R

BATTERY PULLEY
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Example 9 - Challenger
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Blocks and Wblocks

On.completion of this chapter, you should be able to:
1. Create o block

2. Create a whlock

-3, INSERT both blocks and whblocks

4. Use Copy/Paste

5. Use COLOR, LAYERS, and other data with blocks
6. Use blocks form the AutoCAD Design Center.

Using Blocks Blocks are a way of compiling many different drawings and drawing details onto one
final drawing. By using BLOCKSs on large projects, you can cut down design time by
creating portions of the drawing separately and then assembling them on a final draw-
ing.

There are two types of blocks used in AutoCAD. An internal block created with the
BLOCK command is part of the base drawing and cannot be accessed except within the
drawing. An external block or wblock is a drawing file.

Any drawing file can be inserted onto another drawing file at any time. Drawing files
are already external blocks.

Dimensions and hatches are also considered blocks by AutoCAD because they are
groups of information, but these are not made with the BLOCK commands.

The six commands that are connected with blocks are;

BLOCK creates an internal block
WBLOCK creates a .DWG file or external block
INSERT inserts either a block or a wblock (external drawing file)
MINSERT inserts blocks in rectangular arrays like the ARRAY command
BURST reverts the blocked data back to individual objects
EXPLODE reverts the blocked data back to individual objects
The BLOCK The BLOCK command is used to create a group or set of objects that are identified by a
Command given name. Once blocked, an object can be inserted into your drawing many times.

Blocks created with the BLOCK command are internal.

The command line equivalent is BLOCK or -BLOCK for no dialog box.

When creating a block, you must identify three things. The name of the block, the in-
sertion base point, and the objects contained within that block. The dialog box can be
accessed either through the icon or by typing in BLOCK. If you find the dialog box
cumbersome, type in -BLOCK. It is much quicker.
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Adding the (-) before the command brings up the command without the dialog box.

Command: ~-BLOCK

Enter block name or [?]:STENO !

Specify insertion base point: i

MID of (pick 1) i

Select objects: (pick 2) [ 1 X
Other corner: (pick 3) {

Select objects:d :

If you don't like dialog boxes, mos
can be turned off by adding a
hyphen, for example, -block

Figure 10.1

Both the Block Definition dialog box and the command string above will create a
block of information, as shown in Figure 10.1.

The insertion base point on a block is
particularly important, because it is the

[ Block Definition

v ¥ point of reference for inserting, much
Dbfectgo like the base point in the COPY or MOVE
(0 st commands. If this point is placed logi-
- ggjzﬁ o e ' cally on the object, the insertipn of the
Ovesis block should be perfect every time.

& No objects selecied

The Pick point button on the dialog box

Beckent ] Sccle iy is for you to pick the insertion base point.
Uniiess - —— If you don’t pick this point, your block

Desoiplon will not show up where you want it.
If you use -BLOCK, your block wi : Once you have given the block a name,
disappear. With the dialog box, v chosen the insertion Base point, and cho-
will only change color. ] Qpanin iosk s sen the objects to create that block it is

T ] ready to insert into a drawing.

With the Block Definition dialog box, the objects identified for the block are formed
into a block and left on your screen. They can now be manipulated as one object. With

the -BLOCK command, the block will disappear from the screen and you will then in-
sert it where you would like it.

The INSERT
Command

The INSERT command is used to place previously defined blocks into the current
drawing.

The command line equivalent is INSERT or -INSERT for no dialog box.

The INSERT command places the block on the drawing in its original size. The X scale
factor defaults to 1. The Y scale factor defaults to X. If you make the X value 2, the Y
value will also be 2, unless you change it. Changing the ¥ value relative to the X value
will distort the image of the original block.

The rotation angle is a counterclockwise rotation around the insertion base point. The
insertion base point is the one you chose when blocking the items. If you have made
the insertion base point in a bad place on the object, use EXPLODE and reBLOCK it.
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External Blocks

Inserting blocks is much like using COPY, except that
you identify objects by a given name and not a pick. In
Figure 10.2 the steno chair 1s inserted at a desk.

Command : -INSERT

Enter block name or [?]:Steno

Specify insertion point or
[Scale/X/Y/Z/Rot....ate]: (pick 1)

Enter X scale factor, specify

i
I
|
|
i
|

opposite corner, or [Corner/XYZ]

<1>:d Figure 10.2
Enter Y scale factor <use X scale

factor>:d

J

Specify rotation angle <0>:(move your cursor around until

the chair is properly positioned, then pick)

In the Insert dialog box the Browse op- e 8 G (]
tion allows you to insert external fmmm_w e o e e
blocks. Use the down arrow to access | BsciyOnsoess ~ CpeiiyOmsoeen - [ipacks Oniscionh
all internal blocks or blocks already & [ L% Do | e o |
used on the current drawing. v [ L [ I b
» o Soal: Fadior §1m E :

UlEsiode 7K camel ][ Hee 1
External blocks are AutoCAD files that
have already been created. They are
used to compile final drawings. Title
blocks, drawing arrows, sections, no-
tations, or views of objects that are F]
used on more than one final drawing [T HE
can all be used as external blocks. As i ;g

\ﬂ }
As an example take the title block oo
from Chapter 8. The Browse option )4 E 3 T
on the Insert dialog box will offer a = NN .
list of all drawings on your C: or D: of L iy
drive or on your floppy disks or stor- = E i
age cartridges. C‘ AR} S
H
Figure 10.3

In Figure 10.3 we have opened the
desk layout from page 68, created the
steno block, inserted it, and then inserted a title block from Chapter 8.

Use either the Insert dialog box or -INSERT to place the title block.

Command : -INSERT
Enter block name {(or ?)<STENO>:a:title

Specify insertion point or [Scale/X/Y/Z/Rotate/PScale/PX/

PY/PZ/PRotate] : {(pick 1)

Enter X scale factor, specify opposite corner, or

[Corner/XY7Z] :d
Y scale factor <use X scale factor:d

Specify rotation angle <0>::d
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The WBLOCK
Command

You con insert a drawing file
onto your current drawing ot any
time.

Once the block or drawing has been inserted into the file, it is referred to as the block
instance. The original still exists in memory, but a copy of it has been put in the current
drawing. This is similar to a rubber stamp and the stamp impression.

Any file on disk can be inserted onto the current drawing. All layers, dimension styles
and text files associated with this block will also be copied to the receiving file.

Blocks created with the BLOCK command exist within the drawing and cannot be

accessed except within the base drawing. This is why they are referred to as internal
blocks.

The WBLOCK command creates a separate file with the extension .dwg from a portion
of your current drawing. For example, if you have drawn the steno chair from Figure
10.2 on the desk layout and then want to copy it onto another layout use WBLOCK.

WBLOCK should not be blocked with BLOCK first.

WBLOCK is used when you want to take only a portion of an existing file and use it on
another file. Because the wblocks exist outside of the current file, they are referred to
as external blocks.

An example of WBLOCK use is the ex-
traction of a North arrow from one
drawing for use on another drawing, as
seen in Figure 10.4.

To start, you must open the file that con-
tains the information that you would
like to export as a block. Then access the
WBLOCK command through the com-
mand line.

Figure 10.4

Command : -WBLOCK

Enter name of existing block or [=(Block=output
file)/* (whole

drawing)] <define new drawing>:d (you will be taken to a
file menu)

Block name (or ?):A:NORTH

Specify insertion base point: (pick 1)

Select objects: (pick 2)

Specify opposite corner: (pick 3)

Select objects:.d

Once you have chosen the WBLOCK command, the Create Drawing File dialog box
will be invoked. Enter the name of the file in the File Name box.

When you press J, the dialog box will disappear and the command will continue.

When you are identifying the file name, be sure to type in the drive or directory as well.

Ifnot, the WBLOCK will go onto the default directory, and no-one will know how to get
back to it.

To place this file on another drawing, open the new drawing and use -INSERT or the In-
sert dialog box.

The North arrow will be inserted as a block. As in aregularinsert, all layers, dimension
styles and text files associated with this block will also be copied to the receiving file.
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Copy/Paste

Another way to transfer graphics and data from one file to another is with copy and
paste. Copy is an editing function that is global throughout most computer applica-
tions. It is found under the Edit pull-down menu, as seen in Figure 10.5. The COPY

command in AutoCAD is found under the Modify menu. They are not the same com-
mand.

o
17 € Undo Copy with base pointctrl+shift+c CTRL+Z

% Hedo CTALEY

RRaR
i@« @. ; i M ByLayer

k': 8 Cup CTRL+X
T copy CTRLHC

/ Cop CTEL+SHIETC |
: / Copy Link.
5 €% paste CTRL+Y
. Paste as Block, CTRL4SHIFT+Y
Paste 5 Hyparird . Cannd [
= Paste to Original Coordinates 4 H
£} pastespec.. o
* m & Clear Del
) R select & CTRL+A \
~
o DLE Lews..,
D & End...
)
Figure 10.5

In Figure 10.5 the Copy with Base Point command from the Edit menu is being used.
This is a standard computer command for copying text, graphics, or indeed anything at
all from one screen to another. Copy with Base Point is used so that you can align the
data with the receiving file. Once the data have been copied, switch to the receiving
file and insert it with Paste.

The function Copy with Base Point does not work the ~| 14000 -
same way as the WBLOCK command. In WBLOCK the >
data are taken as a closed unit. None of the information

within the block is affected by the parameters of the re-

ceiving file.

InFigure 10.6 a dimension has been placed on the steno T
chair to be copied along with the file to show the differ- Figure 10.6
ence between the WBLOCK command and the copy
paste function.

Figure 10.7 shows two steno chairs. Both have been taken from the first file and placed
into a second file.

A’i 1.4000 !'=— }q__(>4__ 1//
| GE—— [ess—
| G [C—
WBLOCK COPY/PASTE
Figure 10.7 a b

In Figure 10.7a the chair was first blocked using WBLOCK and thus there is a separate
file called Steno in the directory. The dimension, in the layer DIM and set up according
to a dimension style called Furniture, was blocked along with the graphics. When in-
serted into the receiving file, the dimension shows up exactly as it was in the original.

Figure 10.7b shows a chair and dimension that have been placed with Copy/ Paste. In
the receiving file there was a layer called DIM and a dimension style called Furniture.
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The MINSERT
Command

Editing Blocks

The dimension with the Copy/Paste chair is updated to the receiving file’s parameters.
It is not a block, there is no file on the directory, all objects are individual.

Inserting Existing Drawings as Blocks

The origin or 0,0 of the drawing is the default base point for drawings inserted into the
current drawing. To change the default, open the original drawing and use BASE to
specify a different insertion base point. AutoCAD uses the new base point the next
time the drawing is inserted.

MINSERT is used to insert multiple block instances
of a block in a rectangular array. The command
melds the INSERT command with the ARRAY
command. If used properly, this can be a very
useful command. It is only accessed through the
command line.

Command :MINSERT
Enter block name or [?]<STENO>:J
Specify insertion point or Figure 10.8
[Scale/X/Y/Z/Rotate/PScale/PX/
PY/PZ/PRotate] : (pick 1)
Enter X scale factor, specify
opposite corner, or [Corner/XYZ]:d
Y scale factor <use X scale factor>:.d
Specify rotation angle <0>:90
Enter number of rows (----)<1>:3
Enter number of columns ( )16
Enter distance between rows
Or specify unit cell (---):4'
Specify distance between columns:5’

Minserted blocks like those shown in Figure 10.8 cannot be individually edited or ex-
ploded. If you erase one, you erase them all.

Once a block has been placed in a file, it is edited as a single entity. An entity select
pick will pick the whole block. If you pick up one object on the block, the whole block
will be selected. If you erase a block, only one pick point is needed to identify the
block. Move the block back to its original position using U ..

If you want to edit or change the block once it has been inserted, you will need to return
the block to its original objects. The EXPLODE command is used for this purpose.

The EXPLODE Command

The EXPLODE command reduces an object to its original entities. A block can be ex-
ploded into its original parts, a polyline or polygon can be exploded into line or arc seg-
ments, and a dimension can be exploded into lines, arrowheads, and text.
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Blocks, Wblocks,
Color, and
Layers

Title blocks are usually saved with only the general information such as scale, date,
etc., and not the information regarding the specific drawing. If you would like to
change any of the information already on the drawing, use EXPLODE then DDEDIT.

Updating Blocks

There can be only one definition of a block under each specific name within a file.
Should you change or update the original block, the new block instances will be the
new block and the old block instances will update. This can be very useful, and very
troublesome.

Figure 10.9 shows four desk units and four steno chairs. These were inserted as inter-
nal blocks making them easier to manipulate. The client wants a chair with arm rests
on one desk, so the block is exploded.

Command : EXPLODE
Select objects: (pick the block instance 1 Figure 10.9)

The block of the chair will now revert back to the original lines and arcs.

B

Figure 10.9 Figure 10.10 Figure 10.11

Figure 10.10 shows arm rests being added.

In Figure 10.11 the chair is blocked again using the original name. Because this is the
typed-in version, the original chair disappears. The other chairs have been updated
with arms.

Command : ~-BLOCK

Enter block name or [?] :STENO

Block STENO already exists. Redefine 1t?<N>:Y¥Y
Insertion base point:MID of (pick 1)

Select objects: (pick the objects)

You may have noticed that the default layer is 0, and that this layer cannot be renamed
or deleted. Layer 0, the universal layer, cannot be changed because it is used
extensively with regard to ByBlock and ByLayer settings for color and linetype. The
layers blocks sit on and the color of the block can be set either by layer or by block.

Once you have created a number of blocks or wblocks, file management becomes
more difficult because you must remember the directory and the layers used.

If items are created on a layer other than 0 in a wblock, these new layers will be added
to the list of layers in the current file when the wblock file is inserted.

All objects on layer 0 will be automatically placed on the current layer of the drawing
on screen, and will assume the current layer color and linetype when the block is in-
serted. These are not necessarily added by layer. If color or linetype are not set by -
layer, the current setting overrides the layer setting. To check to see what the current
settings are type in STATUS.
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If you want a particular wblock to always have a specific layer, linetype, and color, as-
sign it explicitly; do not leave it on layer 0.

When in doubt, use 0,0 as the insertion point. If all of the files are created ata 1:1 scale,
the data will always fit.

The BURST Command

The BURST command works like the EXPLODE command, but it allows attributes to re-

main as “values” instead of “tags”. BURST is not available in all versions of Release
2006.

Removing Unwanted Blocks with the PURGE Command

Each time a block or drawing file (wblock) is in-
serted into a file, a copy of it is placed in the draw-
ing memory or default area. If you want to clean
your file, you must PURGE the blocks. The
PURGE command will erase all unused blocks,
layers, text styles, linetypes, etc. from a file. Any
blocks, layers, etc. that have been brought into the

i G e
=5 5 &8 Allitems
R Blocks
b Dimension siles

file but never used can be purged. It erases the in-
formation from the file defaults and settings.

i Plotaiyles
55 Shapes

B8 Table styles
By Text syles

When a drawing file or wblock is inserted, then
erased, the copy of the wblock remains in the
memory in case it is needed again. The original

T2} Comibns ek b o s gt

file must be purged in order to accept a new file. o
il kot e
PURGE removes unused named references, such ety
as unused blocks or layers from the database. e s ) o e

Command : PURGE

Enter type of unused objects to purge
[Blocks/Dimstyles/LAyers/LTypes/PLotstyles/SHapes/textSTyl
es/Mlinestyles/All]:A

Enter names to purge <*>:

The AutoCAD Design Center

AutoCAD has an extensive database of saved
blocks for your use saved in the ADCENTER.
Use ADCENTER or Ctrl 2 to access the design posbg  mioho e w5 Eecea
center. Under the Folders tab you Will ﬁnd a T integrated..  Teststyles a.. Electionics.... Integrsted..  Powes dwg
variety of categories for saved blocks. 3 wOmE T R

Fasigners-  Fasteners - Home - Space House HYAC -

Pick the category that you would like to Meticdwg  US.dwg  Plannerdwy Designerdwg HeatingVe.
choose from, then pick the block that you = Oy & T W
need. Each block has a logical insertion base T o e
point. They are all drawn to a 1:1 scale.

";E: pro %:."’-2 paen

Some of these blocks are dynamic blocks.

Figure 10.12
Dynamic Blocks

Autodesk has provided seven new software upgrades for AutoCAD since 2000. In
2006, the big feature was dynamic blocks. For those who need such things, dynamic
blocks provide flexible blocks that can be placed within drawings. There are tutorials
on how to make and use these blocks under the Block Editicon. Essentially they allow

you to create a door, window, bolt, etc. that can be sized dynamically when placed ona
drawing.
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Step 1

The insertion base
pointis REALLY
important!

Step 2

Lah

Step 3

In this tutorial we will draw a standard chair, block it, insert it, insert a title block onto

it, and then see the difference between this and Copy/Paste.

Use STARTUP or acadiso.dwt to start a metric

drawing. Create a layer called Dims and another
called Objects.

Draw in the chair as shown on the Objects layer.

Make sure the center of the bottom left circle is
at 0,0 - the origin.

Create a dimension style called Furniture. Set
it to an overall scale of 1C under the Fit tab and
two decimal places of accuracy under the Pri-
mary Units tab.

Dimension the part on the Dims layer.

Make layer 0 current, then use BLOCK to create
a block of this data.

The command line equivalent is -BLOCK.

Command : -BLOCK
Enter block name or [?]:chair

Specify insertion base

Base point

N

1 A3 expioding

point:0,0

Select objects: (pick the chair and dimensions)

Select objects:d

If you use the command line, the
chair will disappear from the
screen. Re-insert it.

Now draw a table 1800mm by
1250mm and insert the chairs

around it.

Command: -INSERT

Enter block name:chair

Specify insertion point or [Scale/X/Y/Z/Rotate/Pscale/PX/PY/

PZ/PRotate] : (pick )

Enter X scale factor, specify
[Corner/XYZ]:d

Y scale factor <use X scale factor>:d

Specify rotation angle <0>:90d

You can use MIRROR and ROTATE to place the
chairs. Notice that the chair on the left has the dimen-
sions in backwards — it was inserted with a 180- de-
greerotation. The bottom two chairs were mirrored.

Freeze the Dims layer.

opposite corner,
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Step 4

Step 5

Step 7

Step 8

Save the file as Dining room.

Open a new file in metric units. Create the title block below and name the ﬁle
Chapl0title. (Draw the lines and the text of the title block, but do not dimension it.)

The outside line represents the
outline of a297 x 210 mm pa-
per. The title block fits inside
it.

Save the file as Chapl0title.

- 1 M,

=

==

Now go back to the chairs and INSERT the title block in. Make sure you have layer 0
current. If not, the title block will be placed in the current layer and will take on that
layer’s properties. If layer Dims is current (now frozen), the title block will simply not

appear.

You will notice that the title block is much too
small.

The scale that you will print the file at on a 297
by 210 sheet will be determined by the scale that
you must use to expand the title to fit the draw-
ing.

When scaling, make sure that the scale is rea-

sonable; 1:10 or 1:20,not 1:17. For this drawing
use 20.

The title block here is scaled by 20. This means
that when the title block is printed at its original
size, the table and chairs will be 1/20 of their
size or a scale of 1:20.

Scales are discussed in Chapter 11.

Freeze the Dims layer. Copy one chair over to
the side away from the table setting.

Now explode the chair that is not at the table,

U

S
L JU

O @

@

Tl

Fromct

and add arms as shown.Then block the chair under the original name.

Command : EXPLODE
Select objects: (pick the chair)

Draw in the arms as shown.

Command : ~BLOCK
Enter block name or [?]:Chair

Block Chair already exists. Redefine

IE?2<N>:Y

Insertion base point:CEN of (pick 1)

Select objects: (pick everything)

ot 36 6

R24
2\

MR
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Step 9

o
2

If you WBLOCK an existing
block and use the same
name, it will be unusable.
AutoCAD will not be able to
find the file. Always explode
it or use another name.

Step 10

Your chairs will now have updated to include the

- 5

This can be a very dangerous function. Always —@—
backup your files every few hours in case you
really make a mess. Three copies is always best.

-
)

il
=

T
Traeey

We are now going to take a look at the difference between WBLOCK and Copy /Paste.

Zoom into the chair placed away from the table or
insert one away from your drawing. Thaw the o, I"—:’“’—']

Dims layer. EXPLODE the block. 0 N —

Make Dims current and add all the dimensions as t e
shown here. Make sure you use the Furniture di-
mension style.

366

Make a text style called Label and set the font to

GothicE - (English Gothic). Add the text 0,0. Then ’ RS79
WBLOCK it. Use U to bring it back. ]

Command :WBLOCK
Enter name of existing block or [={(Block=output
file)/* (whole drawing)] <define new drawing>:TESTCHAIR
Block name {(oxr 7?):d
Specify insertion base point: (pick the 0,0 area)
Select objects:(pick all the objects show in Step 9)
Select objects:d
Command : U

U will bring back your data but maintain the wblocked file.

Finally we are going to open a new file, INSERT one chair from the hard drive and
Copy/Paste another from the existing file. You will have two chairs on screen.

Open anew file in metric units. Make a Dimension style called Furniture. Set the Fit
size to 10. Under the Primary Units tab, have no decimal places under precision. Under
the Alternate Units tab, turn on the Alternate Units. Make it current.

Make a text style called Label and set it to Gothic E.

INSERT the file Testchair.

Now go back to your Dining room file and under the Edit menu pick Copy. Select the
objects shown in Step 9.

Go to the new file and pick Paste from the Edit menu. See the difference? The dimen-
sions are updated to the current file with Copy/ Paste, the text style is updated in both.

Remember: 4 file is not a block until it is inserted into another file. You do not need to
block a drawing to insert it into another file.
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Exercise 10 Practice

Use INSERT to compile a set of drawings as shown here.
Don't change the size of the floor plan or elevation, change the title block.

A third page could include details, Heating, Ventilating and Air Conditioning
(HVAC), a Section, or electrical plans.
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Exercise 10 Mechanical

Create the template, bushing and jiglegs as shown.
The BLOCK them and place them onto the part to make the assembly.

6.00

3.00

2.00

0.30
20.45 —
P
20.60 |
0,90
PRESS FIT BUSHING 20,50 ———
2060 |
RO.25—
83.50

LOCK SCREW BUSHING

ASSEMBLY DRAWINGS

MACHINES AND MECHANICAL UNITS ARE
GENERALLY COMPOSED OF NUMEROQUS
PARTS. A DRAWING THAT SHOWS ALL
OF THE PARTS ASSEMBLED IN THE
COMPLETED SHAPE IS CALLED AN
ASSEMBLY DRAWING.

AN ASSEMBLY DRAWING USUALLY
SHOWS EACH INDIVIDUAL COMPONENT
AS WELL AS ITS RELATION TO THE
COMPILED PART AS SHOWN ON PAGE
196. SOME ASSEMBLIES ARE COMPILED
UNITS IN THEMSELVES, BUT WHEN
FORMING PART OF ANOTHER ASSEMBLY,
THESE ARE CALLED SUB-ASSEMBLIES,
AS IN A DRIVE SHAFT IN A MOTOR.
ASSEMBLIES CAN ALSO BE FOUND IN
CABINETRY, FURNITURE, AND MODULAR
DESIGNS.

Assembled Part,
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Exercise 10a Architectural

This award winning building by Brian McKibbin illustrates the use
of sections and details in creating an elevation and construction drawings.
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Exercise 10b Architectural

Use the section on page 194 to determine the height of this elevation.
The building is 10 meters wide. You would get this from the plans.
The windows would be on ancther drawing as well.
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ELEVATIONS

ELEVATIONS ARE INTENDED TO GIVE AN IDEA OF WHAT THE
FINISHED BUILDING WILL LOOK LIKE. THERE ARE GENERALLY
VERY FEW DIMENSIONS. THE HEIGHTS ARE GIVEN IN THE
SECTION VIEWS. THE SIZE OF INDIVIDUAL PARTS OF THE
DESIGN, FOR EXAMPLE THE CORNICE, WOULD BE GIVEN IN
DETAIL DRAWINGS.

ELEVATIONS SHOW THE FINAL FINISH MATERIALS OF THE
BUILDING WHILE SECTIONS AND DETAILS SHOW THE
CONSTRUCTION.
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Exercise 10 Challenger

Create the drawings of the parts as shown on the pages listed in the Bill Of Materials.

Place them all on one file, then create an assembly drawing like this one.

Section 'A-A’
Fheel
136.0
(7 N
O— 7
82,0
$8.0
o Pay
X O
\9)11.0 f
4 HOLES
12.0— 1120
98.0
[+—38.0
z tag g g
v s HT]eo
— l—12.0 f
b 44,0 —|
920
Top Plate

2X45° CHAMFER CTYP)

~=120.0

e 60,0 ]

80,0

Axle

9220
@me.o

%1000

838.0

#22.0

j 19.0 #34.0 a‘l.u ‘
78 |- ¢22.0 | fr% @ 400
#16.0 g
R120 ——s80—| 2800 SFALE
2 HOLES
120
Bushing #3680 —'1 i
$22.0£.05
A d W b
: S
i
‘{—v 60 @—-—L 80 {20
' + : 2.0 ‘
nm 139 Ll i1 ST
500 Lo 2o |- 7
‘I__._..‘. ! 82,0 l—238.0
—~| = THREAD
2 X0+ 1/4 UP TO 6
MIG X 10 2 x g+ 1/2 OVER 6 Axle Support
Bolt
783
1512
- 8520 _i_ — Sg{n SSggSED
700 |
0.0 *
!
! B 3 Nt . T n
4
| 5
5 #135.0
BILL OF MATERIALS
No ITEM QTY] MATL DESCRIPTION PAGE
1 [ TOP PLATE |1 | CAST IRON 116
2 | WHEEL 1 [ CAST TRON 175
3 | AXLE SPT. 2 | CAST IRON 138
4 | AXLE 1 SAE 1020 45
5 | BUSHING 2 BRONZE 84
6 | BOLT 4 PURCHASE | M1OX50MM HEX HD BOLT. 104

196 CHAPTER TEN



Set Up and Scale
for Simple 2D

Drawings

Setting Up Drawings and
Plotting

“On completion ¢f this chapter, you should be able to:

1. Create o plot of a single view

2. Set TEXT, HATCH, and LINETYPE sizes for any drawing
3. Use blocks to compile multi-view drawings
4. Use section arrows and break lines

5. Add notations by importing fext

6. Set up line weights for plotting drawings

7. Plot the drawing with plotters and PDFs.

So far we have been working on creating AutoCAD models and drawings as individual
sets of data. The geometry is entered relative to the origin (0,0).

All AutoCAD drawings should be entered at a scale of 1:1 and then the drawing infor-
mation such as dimensions, notations, title blocks, etc., should be added according to
the scale for printing.

There are two ways of creating a scaled plot: with paper space and without paper
space. Paper space drawing is covered in Chapter 12.

To plot without paper space, draw the model at 1:1, then insert the title block at an ap-
propriate scale factor and plot the file at a specific scale.

For example, if you have a layout for a house that is 40" x 30" drawn in real units at a scale
of 1:1, you want to have this plotted at 1/4” = 1"- 0”. As you can see from Chart 1 (page
198), 1/4” = 1’- 0” is 1/48 of the original size.

In metric, a house that is 12 meters X 10 meters would be plotted at a scale of 1:50 or
1/50 of the original size.

Title Blocks

Your title block should be drawn at 1:1 as well. It must also be large enough to contain
the floor plan. In this example it is set up for a 24 x36 sheet. In order to have this visible
at the correct scale on the layout, you can insert the title block at a scale of 48. Then,
when plotting the model, use a plot scale of 1/48 or 1/4” = 1"-0".

This is by far the best method of plotting and scaling, as it allows you to maintain the
model at a scale factor of 1:1. For all of the information that requires scaling such as
overall scale in the dimension style, hatch, linetype, text size, etc., 48 can be used.

Title Block, Dimension, Hatch, and Linetype Scale

The ANSI standard for the text in dimensions is 3/16” or 5 mm. This is also the default
for the dimension text in AutoCAD. This will need to be changed, however, if you are
plotting the part or view at a scale different to 1:1. You want the part to be scaled, but

you still want your dimension text to show up at 3/16” on the paper.

To do this, you must determine the text size needed for each particular scale. Remem-
ber, by resetting the overall scale under the Fit tab of the Dimension Style dialog box
you can automatically change the size of the dimensions if they are not the correct size
for the plot of your drawing. The following is a chart of sizes to be used in dimensions,
linetypes and hatches.
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Chart 1: Determining Scale for Drawings

Scale Factor Decimal Value Fraction
Architectural or Imperial

3" =1-0" 3:12 25 1/4
17=1-0" 1:12 0833333 1/12
/27 =1-0" S:12 0416666 1/24
/4”7 =1-0" 25:12 .0208333 1/48
3/16”=1-0" 1875:12 .0156246 1/64
1/8” =1-0" 125:12 .0104166 1/96
1/16”"=1-0" .0625:12 0052083 1/192
Mechanical
347 =1 75:1 75
1727 =1 .50:1 5
1/4"=1" 25:1 25
Metric
1:10 .1
1:50 .02
1:100 .01
1:1000 .001

The first step is to determine the scale factor for the plot, and change the overall dimen-
sion scale factor under the Fit tab
of the Dimension Style dialog
box. Remember that it is not only
the dimension text but the arrow-
heads, overshoot, dimension text

gap and other variables that need sothtest and — 8’~1%”
to be adjusted. stthing to
Always change the fit size not the /&

dimension text size.

On a simple drawing with only
one scale factor, Chart 1 can be
used to determine the plotting
scale factor and the block insertion
factor for title blocks and other
blocks.

For example, if you are creatinga
plot or drawing that will be 3/16” =
1’-0”, draw the floor plan at a scale
of 1:1. Add the dimensions at an
overall scale, under the Fit tab, of 64. Add the hatch at a scale of 64 (unless it is an ar-
chitectural hatch), then insert the title block at a scale of 64. Finally, plot the drawing at
ascale of 1/64 or 3/16” =1-0”. Chart 1 will help you to scale the model correctly. The
dimensions, text, hatch, and linetype must be scaled to fit the drawing.
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Using Blocks to
Compile
Drawings

Scaling the Text and Annotations

When creating text and dimensions, you must change the scale factors in order to see
them on the screen. This is even more of a difficulty when working with very large
drawings.

If, for example, you want to make sure the text

on a floor plan is at 1/8” on the final drawing,
you would need to find the relationship be-

79

tween 1/8” on the paper and the size of the text
on the floor plan. If 1/4” on the paper will be oo
equivalent to 12 inches on the model, then 1/8”
or half of that value will be 6”on the model. If

you create your notations and dimensions at 6”, =
as shown in Figure 11.1, the final drawing plot- Figure 11.1
ted at 1/4” = 17-0” will show text that is 1/8” in

height.

Text, dimensions, and related notations must be scaled to attain the appropriate size on
the paper. You can always tell a novice AutoCAD user by the size of their text.

If you can read the text when you ZOOM o UNE‘Im ~
All, the text is too big. ﬂ

U/SIDE BASE PL
EL 33100
FLOOR
EL 32770

When creating metric drawings, use the
same formulas. For 3 mm text on the final
drawing, you will need to create the text at
300mm high in order for it to print at the
proper size when plotted at a scale of k
1:100. See Figure 11.2. Figure 11.2

1770

2300

EL 31750

Chart 2 (see page 200) shows you at what sizes to scale your text to obtain the proper
size on the final drawing. Find the size that you want your text to be, then the scale you
intend to use, and make the text the suggested size.

If you take your final plot scale and multiply it by the default sizes and scale factors,
you will arrive at workable scales and heights.

LTSCALE and HATCH Scale

While working with views to be placed on a drawing, you must also consider hatch and
linetype. In creating these drawing aids for display on a screen, we determined that the
scale for these functions should be the furthest value of X on your screen divided by 12.
This provided a working area that was visible on the screen and easy enough to work
with.

To place views onto a sheet of paper with the linetype and hatch at the proper paper for-
mat, use the same setting that you would for dimension scale or final plot scale. Archi-
tectural hatches such as arconc and arroof are set to be viewed on floor plans, so ascale
of 4 can be used for a drawing to be plotted at 1/4” = 1-0".

For plotting different drawings at different scale factors, you can insert drawings as
blocks on a title block or another accepted drawing sheet. However, although this will

work, it is not recommended because any changes will have to be made in the original
file.

In Figure 11.3 there are two separate files inserted onto a drawing sheet that is 36” X
24",
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Chart 2: Dimension and Text Size

Plotted Text Size Scale Text on the Model SCALE
(Architectural or Jor Fit
Imperial) To plot drawing at. tab
1/8” 1/167=1"-0" 24" 192
1/8"=1"-0" 127 96
316"=1-0" 8” 64
1/47=1"-0" o 48
1/27=1"-0" 3”7 24
17=1"-0" 1.57 12
1/4” 1/16"=1-0" 48” 192
1/8”"=1"-0" 24”7 96
3/167=1"-0" 167 64
1/47=1"-0" 127 48
1/2"=1-0" 6" 24
17=1"-0" 3” 12
3/16” 1/167=1"-0" 36” 192
1/87=1"-0" 18”7 96
3/167=1"-0" 127 64
1/47=1-0" 8” 48
1/27=1"-0" 4.5” 24
17=1"-0" 228" 12
Mechanical
257 1:20 5 20
1:10 25.0 10.0
2:10 125 0.5
1257 1:20 .25 2.0
1:10 12.50 10.0
2:10 0625 0.5
1875”7 1:20 375 2.0
1:10 18.75 10.0
2:10 09375 0.5
Metric
3 mm 1:10 30 10
1:25 75 25
1:100 300 100
1:250 750 250
1:500 1500 500
1:1000 3000 1000

200
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Floor Plan.
1/4" = 1' 0"

Eigin Residence

1"=10

-

Bl

Figure 11.3

The drawing shown in Figure 11.3 consists of three separate stored files:

1. atille block af 36” x 24”
2. afireplace detail at 16" vertically

3. afloorplan 35 x 30",

Since the floor plan is the most important view and the one most likely to have changes
made, it is the base file. The other two files are inserted onto it. The title block was in-
serted onto the floor plan at a scale of 48. The drawing will be plotted at 1/48, so the ti-
tle will get back to its original size.The fireplace, being a detail, was inserted at a scale

factor of 4, four times its original size. It will be plotted at a scale of 17 = 1"-0".

Command: ~-INSERT

Enter block name or [?]:Fireplace

Specify insertion point or [Scale/X/Y/Z/Rotate/PScale/PX/

PY/PZ/PRotate] : (pick a point)

Enter X scale factor, specify opposite corner, or
[Corner/XYZ7]:4

Y scale factor <use X scale factor>:Jd

Specify rotation angle <0>:d

gt‘atrlll}i/sdililrfen,sizrelsf?f:;;%:ei:dfiz?‘ Lines Jf Symbols and Awows | Text A Fit | Primary Units L
times its original size, so the Meas-
urement Scale factor under the Pri-
mary Units tab of the Dimension Precision | 0.0000
Style dialog box will need to be :
changed to .25.

If a drawing is to be plotted at
many different scale factors, cre- Round off.
ate different dimension styles for
each different size.

~ Linear dimensions e

Unit format:

Fraction format: f e

Decimal separator;

Prefix: l

Suffix [

You can insert drawings at the

fractions noted in Chart 2 onto the ?Measu'emem scale _— Un
title block and plot ata scale of 1:1, i Scale factor l : 11N
but this allows for no changes in i E Apply to layout dimensions oniy e

text or dimensions.
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View Titles and
Drawing-Related
Notations

Once you have created your drawings and are ready to plot, you will want to add the
final drawing-related information. Each view should have a title. If there are section
drawings, these sections must be noted on the plan, front or elevation view. Finally, if
you are showing details, the place where the detail attaches to the main portion of the

object must be shown with a break line.

View Titles

View titles are always shown below the view. These

can be slightly to the left or the right, but never above.

In applications with orthographic projection, as
shown in Figure 11.4 (from page 138), the views are
lined up and the titles are directly beneath each view.

This is fairly straightforward in a simple part like this,
but there are times when the parts are difficult to dis-
tinguish if they are not properly labeled.

The same orientations are used in civil and architec-
tural applications, but the views are labeled differ-
ently.

The Top view becomes a Plan or Floor Plan, the Front
view becomes an Elevation, and the Side is also an Eleva-
tion. These are labeled North Elevation, West Elevation,
etc. for those buildings where the designer has actually
taken the trouble to orient the building on the lot. Other-
wise they are called Front Elevation, etc.

Section views are for all types of drawings, and these
show a vertical or horizontal slice through the object to
show how it fits together and what is used in the construc-
tion or manufacture of the object in question.

In Figure 11.5, the view title indicates where the object is
cut, in this case through the hinged shelf (page 177).

When the title for the section view is not sufficient to de-
scribe where the section is taken from, a section line is
used.

Section Lines

Section lines are used to show where a cut
goes through an object. Figure 11.6 shows
a simple mechanical part cut through to
show where the section is. A more compli-
cated mechanical part with several section
lines is shown on page 238.

In civil and architectural applications, sec-
tion lines are most often shown on floor
plans. The section is often jagged so that
the section of the building (page 117) is
taken through all the “difficult’ parts, or the
parts where the builder may want more
clarification. Note the section lines on the
floor plans on page 192. The section in ar-
chitectural drawings is often used to find
the height of objects on the elevation since Figure 11.6
these are not generally added to the eleva-

tion views. To see how this works, look at

pages 194 and 195.

Section ‘A=A’

Wheel

Section lines are made with PLINEs at varying widths (page 91).

Figure 11.5
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Importing
Notations

Break Lines

Break lines are used at the edge of objects to show that there is some material extend-
ing beyond what is being shown. In Figure 11.7a the stone at the top of the fireplace ex-
tends beyond the detail up to the roofline.

WELD

1178 [

PLINE AND {

PEDIT

NTS

L

Figure 11.7

Break lines are also used to show that the full length of an object is not being shown, as

in Figure 11.7b. Here the foundation of the building, under ground, is a full 8, but only
a portion is shown. Both of these applications are used in every discipline.

In mechanical applications, the break shown in Figure 11.7¢ is typical because it illus-
trates that the object being broken is cylindrical.

Often you have notations on drawings that are standard or typical of many drawings
such as manufacturing requirements, notations concerning adherence to building code
or national code requirements, or materials requirements, If this is the case, you can
type these up in a word processor and import them onto your file using MTEXT.

To test this out, type up a few sen-
tences in Wordpad or Notepad.
Open either of these programs under
the Programs area of the start menu

Saves [ Loy maroh

£y 1
G
MyFlecont
Oocumeres

Al gortions. of|

on your computer. 3

Save the data as a .txt file or simple -

ASCII text file format, as shown in -

Figure 11.8. Make sure you are @

aware of what directory the text is Holomte

being saved to. If you have a flash i = N B
drive or floppy disk, that is the best e £ L=
place to put it. The extension will be — [

.txt. The .rtf (rich text format) files

work as well. Figure 11.8

Invoke MTEXT or multiline text,
pick the location for your nota-
tion, and then right-click to get
the Import Text function, as
shown in Figure 11.9.

Find the directory that contains

your .txt file, and bring the file
onto the current drawing.The
text will be imported onto your
file where required. You can
change the size and font once it
is in by highlighting it and ad-
justing the properties on the
MTEXT menu.

Figure 11.9

Learn about MTEXT

v Show Toolbar
v Show Options
v Show Ruler

Insert Field...
: Symbol

CtrleF
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Using
Lineweights

Plotting

Do not leave the plotting of your
drawing to the day it is due. Any
system will have difficulty printing
the first time. You need to know the
final plotter destination and have
the necessary driver before you can
even start to plot. Practice some
plots first.

To have a professional-looking plot, you must have different line weights for each
type of information. The object lines will be the darkest. The dimension lines will be
lighter, and the hatch lines should be lighter still. The lineweights of your objects are
best set up within the Layer Properties Manager.

Lineweights and the Layer Properties Manager

You will want to spend some time finding out what lineweights work best with your
plotter. Do a few test runs to make sure the settings are correct, then make note of them.
Each plotter will plot at a slightly different scale.

L Layer Properties Manager

BB W WX Y G

£ Plct Stohe § Piot] Desseription

i Navows | 0! Froeam LLock] Color~ { Linebom  Linpwsight

k] v 3 &n W white CON.OUS Defauit Tehor, N

DEFFOINTS § & Th W white CON.OUS Defeut L

DIME v i3 M white CON_OUS 013 mm &
009 mm &

T M white CON.OUS
i CON_OUS

¥

&

&)
€]
G
L
€]
&1

é{eé-'é%éé\éfg

G W white CON.OUS
W Py ) gn  CON.OUS Befault 2 g
TEXT 5 & & M white CON.OUS —— 013 mm e
AR Slayess displayad of S ot lavers
ltnyerttbiter ¥ indicate Jayers in e
T Al 0 lapers tooltiar ] e, 5{ Cocel 1'{ appb ][ Hep ]

Before you plot, in the Layer Properties Manager, set all your layers that you want to
print to black. The Defpoints layer, which appears automatically with dimensioning,
will not print. The other layers used for page set up you can toggle to unprintable as
shown on the right above.

Leave the object lines and text as default or increase them to .3, as in the examples in
this book. Change the lineweight of your dimensions and hatches to be much smaller.
Try 0.13 for dimensions and 0.09 for hatch. By making a .pdf of the page you can test
these lineweights out before sending them to paper (see page 206).

Plotting is only easy after you’ve done it a few times. If your text sizes, notations, and
lineweights are all good, you should get a good plot.

There are three main ways to plot: directly to a plotter or printer, plotting to a .plt file,
then taking this .plt to a plotter, or printing to a.pdf file, which can then be sent over the
Internet. The way you plot will depend on how your system is set up.

Plotting Directly to a Plotter

If your printer or plotter is hooked up directly to your computer and working properly,
you should have no trouble printing. Simply pick the PLOT command from the File
menu or type in the word PLOT.

Command : PLOT

If you are working with an older version of AutoCAD, the command listed under the
File menu may be Print. It changes every few versions. Both Print and Plot do the same
thing.

Once you have accessed the PLOT command, you will get the Plot menu. The title on
this dialog box will say Plot-Model unless you are in paper space (see Chapter 12).
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If you want to accept all of the defaults, press OK and your plot, if the plotter is set up,
will be produced. The system defaults to printing the display from the screen. If your
system is set up to a laser or inkjet printer, then you should be able to simply pick up
your print. Should you wish to change any of the defaults or print to another plotter,
another size, or another area of the screen, pick the related button. Always Preview be-
fore printing.

Printer/Plotter Selection

The Printer/Plotter tab lets you direct your plot to a series of plot devices. The one you
are set up to should plot directly. It also allows you to have the plot written to a file as
opposed to being sent straight to the plotter. The file types are .plt, which will allow
you to take this to another printer and get a hardcopy, or .pdf, which is a portable docu-
ment file for Internet use.

Use the down arrow beside the Printer/plotter name to choose a plotter. If the one you
want to use is not configured, you need to add it to the list.

Configuring a New Plotter

If the plotter you need is not on the list provided,
use the CONFIG command to load a new one. At
the command prompt, type in CONFIG, or go to

. Add-A-Plotter Wizard
7oy Shortout

1EB
the Tools menu and choose Options at the bot-
tom of the list.
Figure 11.10
Command : PLOT
Then choose Add or Configure a Plotter, as in ) -
Figure 11.10. . Files | Display Opan and Save; P
You will get a choice of plotting options. Choose Defaul plot settings for new drawings
the Add-A-Plotter Wizard. (= Use as default output device

;@ SSFEWIGNALG-01AHP Lasenlet 6P

Choose the plotter you want from the many listed
(Figure 11.11) and work your way through all the

3 Use last succassful plot settings

dialog boxes. If the plotter you need is not there, £ Add of Configuse Plotters... |
you can generally get the plot driver from the
Internet.

Figure 11.11
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Once the plotter driver is loaded, go back to the Plot menu and change the
Printer/plotter to the one you have just loaded.

Plot to File

Plot to File will create a .plt file for transfer either into a word processing file using a
HP driver or to a plotter not connected to your machine. Always take a copy of your
drawing file with you if you are plotting off-site in case there are errors.

Paper Size

The paper size can only be changed once the plot device has been chosen. If you have a
laser printer as your plot device, you can only get a small paper size. Change to another
plotter to get a larger size of paper.

Plot Area

The system is set to Display. Window gives you more control. Choose the window,
then Preview.

Plot Preview

This will give you an idea of how big your plot is, and how it fits on paper. Use either
the Full Preview or the Partial Preview before you spend the time or money on a paper
plot. Always preview your plot before clicking OK.

Plot Scale

The drawing will be set in terms of plotted inches = drawing inches or plotted milli-
metres = drawing units. Use Fit only when the actual scale of the drawing is not
needed.

Use Chart 1 to determine the plot scale. For a drawing at 1/4” = 1”-0”, make the scale
1/48. To make a drawing that is 1:50, use a scale of .02. Always preview before you
plot.

The plot origin is always assumed to be the bottom left corner of the paper. If you want
to relocate the origin of the plot to another portion of the paper, reset this parameter by
changing the X and Y values in the edit box. This is usually done to place a title block
onto an existing drawing or to place a missing view onto an otherwise completed
drawing. Some skill is needed here, so try placing the view or plot onto a test sheet bef-
ore placing it on the final papere, especially if there are drawings on the paper that
could be ruined.

PDFs

PDF files (Portable Document Files by Adobe) are a quick and easy way to both check
the lineweights and quality of your plots prior to printing, and send plots over the inter-
net.

InReleases 2007 and 2008 AutoCAD has added a built- in PDF driver. Configure this
driver using AutoCAD e-PLOT under the Add-a-Plotter wizard Manufacturer’s list,
then from the Models list choose PDF.

In Release 2006 and earlier, try the PDF995 software available on the internet.
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Step 1

Step 2

Step 3

In this example we will take a floor plan of a house, copy a window, and plot so that the
floor plan is at a scale of 1/8” = 1’-0” and the window is at a scale of 1/4”=1"-0",

Retrieve the file for Tutorial 3b.

Ifyouhaven’t got it, quickly draw it up. It is only

about 20 commands, see page 61.

50° Once in, draw a line from the MIDpoint of the central
window to the right 50°. ARRAY this window unit
around the central spot. This will make anice second
story or well-lit tower.
v
VN Now just add some lines to place walls between
these windows, and a small opening for a staircase.
Make sure all of your lines are on Layer 0.
1
IR,
N
COPY the window unit on the right over to
. L]
the right.
SCALE it by 2.
The main object that you are concentrating N -

on is the floor plan. The window is a detail

added to it.

First dimension the floor plan. Make a
new style called Eighth for 1/8"=1"-0".
Set the Overall scale to 96. Just add a few
overall dimensions (the dimensions in this
image are larger than on your drawing).

Make sure you put the dimensions on a sepa-
rate layer.

Now we are going to add some dimen-
sions on the detail view. The view has
been scaled by 2, so you want the Meas-
urement scale to be .5.

Make a new dimension layer called

{:\z

B 44-p*

45'-8*

Measurement scale

Scale factor: .5

Ay

[ &pply to layout dimensions only

Quarter, and change the measurement scale to .5.
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Step 4

Step 5

Layer Properties Manager
L8 B XV CQ;rant laper: dims

Status | Mame | On | Freeze ! Lock| Color | Linetype | Lineweight :
- D Y i %1 M white Continupus Default
Cefpoints L7 ity W white Continuous Default

. _ N
When you are setting up your layers, 1 156"
change the lineweight of the Dims layer to
0.13.

Notice that your dimensions for the detail
show up at the same size as your other di-
mensions, but the readout reflects the
changed measurement size.

45°-8

=
T

S

If you have an 8.5 x 11 title block, use it. If not, just make a simple title block 10.75
x8.25 in size. INSERT it onto the drawing at a scale of 96.

Insert

Name: iprelabtitle 1 Browse... ] DD
Path;
Irsertion point Svale ; Rotation
w1 Specily On-scrzen {1 Speciy On-scresn [T Spedity Drescreen
o X o Angle: ;
e | % | gle: |g
YA i ¥ ise : s
v E ; [ | Block Unit
i 3 EE Unit Unitless
B E z [ | L.__: j
F o
4 Unifom Scale et
[ Explode i 0K ; { Cancel } { Help ]

The views fit well within the title block. If
they don’t, you have the imperial/metric
problem. If you have started in metric, all
the numbers will be wrong, regardless of
the fact that you may have changed your

az-gr

units. (
Scale the title block by metric numbers -

25.4, 2.54, etc. and it should eventually
fit.

Look on Chart 2 for the size of text that
you want for your titles. Since you will be
plotting at a scale factor of 1/96, you will
want text that is 12” high to show up as
1/8” on the final drawing.

The title should be underlined. Under the ||
title should be the scale of the view: ¥

Floor Plan
Scale 1/8”=1"-0"

N
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Step 6 Plotting the Views

Use the default printer that is set to your machine. This will be plotted at a scale of 1/8”
=17-0". Set up the plot file as shown below. Using the option Window in the Plot area
section will allow you to pick which area you would like plotted.

Plot - Model

(5 Leun dbot Foting
Pt stvie table (pen assignments)

)

Praoperties... }

8.3 —

P papeseece it .
Hide peosrspacs lnerts .

% | 0.000000 ;na;

1 0.000000 ;m ‘

Once everything is set up, be sure to use Preview to get a preliminary view of the plot.

At this point you may notice any errors in placement, Exit
line quality, or size that have been overlooked in the
menu. Use the roller ball on your mouse to zoom into Plot

the drawing and check out the lineweights.
Pan

If there are errors pick Exit to get back to the Plot | % Z0D0OmM
menu.

Ifthere are no errors pick Plot to continue with the plot. Zoom Window
Zoom Original

Danger

tyour plotworks the firsttime,
consider yourself a genius.
Allow a few hours to get your
first plot. Get someone to help
you who has experience on
THAT plotter. If anyone else
uses it, you can assume that
the plotter will be messed up.

The menu choice Plot to file can be used to make a .plt file that can be taken to a plotter
for printing. Not every plotter accepts .plt files, so unless you are certain that the plot-
ter will accept these files, making a .pdf is probably a better choice.
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drawing will be plotted on a letter-size sheet (8 1/2” X117 or 297 x 210).

Step 1 Open a new file in metric using acadiso.dwt. Setup your layers as shown below. Don’t
forget about the lineweight. Different plotters print at different weights. These li-
neweights are good for some printers. Others print well at a larger lineweight.

The standard is minimum 0.30 mm, with thicker lines at 0.60 mm. The plots in this
book are printed with objects and 0 layer at 0.30 mm. Try this, but if it’s too dark, set
up as shown below.
£ %, X+ Curentlayer: DIMENSION
Status  Name iDn ! Freeze  Laock{ Color | Linetype | Lineweight
~ D o Ui f W white Confinuous Defauit
<z CENTRE ) 3 W white CENTER 013 mm
DEFPOINTS O
DIMENSION | @ & ')
~g  HATCHF ¢ ¢ 9m W white Continuous 0.005 rom:
<  HIDDEN o O T3 W white HIDDEN 013 mm
Now draw up the objects below.
8210 o165
180 8485
i
SR ()R
365-
6?5
565
101
40 '
1210 ‘g‘ 1210 l
365
2780
Step 2 Make a new dimension style for these dimensions called Forty because it is being

i

i

In this example we will take a mechanical part and plot it at a scale of 1:40. The final

plotted at a scale of 1:40. When you open the Dimension Style dialog box, if the basic
dimension style is Standard, you have started the drawing in imperial units.

The base style should be ISO-25.

If you are in the wrong units, open a
file in metric using acadiso.dwt.
Youmightneed to SCALE the draw-
ing until the dimensions are correct.

@ Create New Dimension Style

News Style Name: {Fortyl

Start With: 1150-25

Usefor | Al dimensions

L Continue J [ Cancel ] {
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Now change your Primary Units so there

are no decimal places. [F& | Pimany Uit | Akemate Unis | Tolrances
Change the overall scale under the Fit tab 563
ath text and
to 40. + thing to /
Many people set their text height, arrow- §
head size, gap, overshoot, etc. If you [ .
have a template file — a base file that al- 9
ways has your settings — this is a good 3
idea. It is difficult, however, to remem- N
ber to change all the settings each time, ~ Scale for dIMENsion FBaUES — -
5 1 wide
SO an .ov‘erall sca'le is a lot simpler. The © Use overal soale of: FU_—:
graphic image will reflect what settings . o
you have. - O Scale dimensions to layout |

Dimension the object as shown above.

210-3 UNC~2
485 DEEP
105/165 DIA
B485
; 180 2 HOLES THRU
180
T (@) ¢
P 365- Note: Fillets ond
Top Rounds R20
A o
T RI010
R925 Lp: RI170 69
/”—--§\\\
| A N
i Nl
565
§ i Vi 101 101
40J [
1axo———+——-1am
2780 Section A-A
Front
Step 3 In mechanical applications, often the notations for threaded fasteners:screws, bolts,
pp

etc., are not shown with a diameter. Instead they are shown with class notations.

For example, the top left thread is
shown in this diagram. The diame- NOMINAL DIAMETER
ter and depth of the fastener are thus

. { : NUMBER OF THREADS PER CENTIMETER
not needed in the drawing. This no- / THREAD FORM AND SERIES

tation says it all. CLASS OF FIT

210 -3 UNC -2A 10-37UN 2 A IS EXTERNAL, B IS INTERNAL

Update your drawing using the no- 485 DEE DEPTH AND NUMBER OF HOLES

tations above. The height of the text
should be 120. Then add:

View titles

Section A-A using PLINE and TEXT
Notations for both sets of ‘holes’, as shown
The notation for all fillets and rounds.

Erase the dimensions that are better shown in notation

Setting Up Drawings and Plotting 211



Zoom into a small portion of your screen. Make a PLINE rectangle 265 % 185 units
which will fit onto a 297 x 210 paper.

Step 4

"M MECHANICAL PARTP*™  17/03/08 3% [:40
PROECT  SECTION DRAWNE o EpMONDS T M

. . 0 s e

Zoom into the right corner and cre- . o i o

ate the title block shown at the side. ’ e
. . lote: Fillets an

The distance between the lines 3 Roomds 20

should be 6 mm.

Now scale this block by 40. You
drew it at the size it will be when
plotted. Then you scaled it to fit the
image. The objects will be plotted at
a scale of 1:40.

Move the title block over so that it
fits the image.

Step 5 If your linetypes don’t show up hidden and centered, use LTSCALE to change the dis-
play. Just change it until it looks good.
Double check your layer lineweights as in Step 1.

Step 6 Set to the default printer, use a scale of 1:40 and a paper size of A4, and you should be

fine. You may need to Window and Preview a few times to get the image properly on
the page.

e Q) Plottin
Page setup Plot style table {pen assignments)
- Name: { <None> wil  aaa. | None P
Printerfplotier: - froe . s e : . Shaded viewport aptions
T PR R e ) 2
o Name: i n b "lf] Shade plot {#s displayed
Plotter: Lexmark 225-235 ~ Windows System Driver ~ by Sutodesk Qualty I:Normal
wWherer  USBODI i) :
0
© Descriptions N
: ES Plot options
Dot o fie .:L. [ IPiot in background
Papersize Humber of copies
[ > I g [Z]Plot with plot styles
L e Frt paperip
Platarsa- Plot scale ey papersnene ity
What to.plok: [71FR to paper [ Tpiot stamp on
ing - Window< T
jranaon ] { Bl ] Sealer | 1140 o [ Jsave changes to layout
Plat offsek {origins set to printable area) 1 Smm ; Drawing orientation
I o EEREN. Oportrat
[ g 1-13.65 { mm [Cicenter the plot 20 Luni =
it wawxé units {3 Landscape
y: 11155  mm Sl Beweighis ‘
: i § W SRR £ IPlat upside-down
i Apply to Layout 1 i oK ] { Cancel } [ Help @
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Exercise 11 Practice

Draw the stair and thread details, add a title block, and PLOT.
Note the break line in the stair.

O uo}jjweH o Apef, ey 23z
S IS uyor gz PV w\_\?w\&s% - 2 1°
<.
SI08M4aLY 10aliad 10120 JID3S Ex]En
|
_ 49,8
|
_
)
"I_kl .....
~
5 _
rra.w = % =
[ KW WV IO
53 of
S 8 28 S
3 _ SRt M
= Lm _ =
§ _ O
o <
< T o D
23 =
b,
88
Wna
S

Flooring

Wood finish

Tread Detall
Scale 2''=1"O"

'y
~
>
-
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Exercise 11 Architectural

This illustrates four types of drawings made for commercial applications.

Use ARRAY for the curved text.

Print it out with differing lineweights on a letter sized or A4 sheet.

6000 5000
2000SQAX450 I
/
e N
__._.1 —_ - P i’ _—
T v 4 LT —/- ——————— T
> L]l
I (;5@200 HOR. EF //\‘ T
#6@0250 VERT EF / A ]
- mi
' =/ IQ, , #8@150BW ol
S - Lo
4#6CONT. TOP N4 |\ % ]!
/ Q‘?/ \?z BASIC SLAB =180/ ||!
, S |l g
/350x7oo FTG QQO V \T/\ g
[t
| e = |
X\BQ yd \% I
T [T3°° TRUC ~ \ DROP PANEL| ||
S ~ < 2p00sax150 |||
- g l
- S1 Se \'y ol
TNy \ 'r‘)Tl |
—H— e R 3
L r—J e NN
N Nl |
‘| & Al AC qOR_ N
i S B
™ \% O\Bip/ j/‘ -'
l 7: JNV FOUNDATION \r& \/\Q// .

L BASEMENT =z e HFFICE /I
iz sey B
\ / —150 /

- r < /lll e S Wi

O | i i o i i i i i i s RECEPTION ¢

,.: 12 L |

‘ P/ | /

it r e O i MANAGEMENT | H

| L 4

¢ T —T — : - et

4 /IA/////‘//////////-Y;!A,1000 8060 s, Z 7 !

/ 2000 "J 473
6000 ! 6000
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Exercise 11 - Challenger

RO.1250

12560

0.8750
07187

N
NN

AR
)

. /7 00938

! 07559
i

N—1/18 - 16N - 2

11492

140628 ~——————|

9/32 so—‘-—-

#25 (01499 DRILL - 15/32 DEEP
#10 (G190 - 24 NC ~ 2 - 13/32 DEEP

I :t\

~7/8 - 8 ACME
2E3

\—#29 <0.436) DRILL - 17/32 DEEP

#8 (D164> 32 NC - 2 ~ 15/32 DEEP
11/16 C BORE - 1/8 DEEP

15/16 ACRUSS FLATS

.75
’—et\ae REF,——|

A

1-1/8 UN-BA 7/8 - B ACME
Iohnswa
— 4
e | %3
03750 =, 2 o.oeasj
06250 2 15625
/,
7
bt +
=—0.5000
4
/
I’,
7
RO4 a4y
PO —= /
4 ¥

I

i I 075
e8] ooees

1,502
.75

ROIESO--\

v AT ST
L //
L

e L 1/32 X 45° CHAM,
172 NPT

2.50

TOLERANCES UNLEESS
DTHEREISE SPECIFED
FRACTIONS +/7~ 1/32
DECIMALS +/- 005
ANGLES +/- 5 DEGREES

TITLE

FAUCET

APPROVALS DATE

f@]f Fune 24 06

COMPANY

ytg Aprit 4 96 SCALE

SIZE

DRAWING NO

SHEET 1 0F 1
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Paper Space for 2
Dimensional Drawings

O completion of this chapter, you should be able to:
: 1 . Ise paper space 1o access a paper environment
2. Use MVIEW fo set up a drawing with four views on a standard fitle sheet
3. Use VPLAYER to have layers visible in selected viewports only
4, Use AutoCAD's stored templotes 1o lay out a drawing.

So far you have been working in model space, the part of AutoCasd that creates designs
or models. In Chapter 11 we discussed creating drawings in model space by adjusting
the title block size. In this chapter we will use paper space to create drawings. Paper
space is much easier to use when you are dealing with multiple views.

Pa per Space The most efficient way to compile a drawing that has details to be shown at different
scale factors is through paper space.

Essentially, paper space is a 2D document layout facility. Once the views are com-
pleted with all the dimensioning required, paper space takes these views and places
them on a ‘paper’ much like a cut-and-paste routine, so that they can be compiled as a
drawing.

Paper space makes use of the multiple viewport facility. Multiple viewports are used
to place the various views of the objects onto different portions of paper layout both in

3D and 2D.
c?u
SN i
1ol g E el % lL—f-Jl
W v L]
@TLTA '/TLT ‘
Vo ] i

. R
i it

> A

Model space Paper space

Figure 12.1

In Figure 12.1, the object on the left is in model space and the layout on the right is in
paper space. Both are filled with the same drawing. One has one view, the other has
three views at different scale factors and different dimension styles.

The image on the left is in a tiled space, the TILEMODE system variable is on. The im-
age on the right is in a non-tiled environment: the views can be anywhere.

Note that the view title and scale are always shown beneath the view in a drawing.

In paper space the crosshairs cover the screen. On the left in Figure 12.1 is aregular
UCS icon; on the right is the paper space icon.
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Accessing
Paper Space

Getting from model space to paper space is quite
simple. Pick Layout! from the Layout tab, shown
in Figure 12.2, at the bottom of your graphics
screen. If this tab is not at the bottom of your
screen, type in the word TILEMODE and then enter ~ Figure 12.2
0 (see bottom of page).

ptup Manager

Once in paper space, right-click the Lay-
outl tab for the Page Setup Manager. This
will allow you to set up the page that you
are working with. Either make a new page
or accept the current layout.

Similar to the Dimension style and Text
style menus, it is always a good idea to set
up a new page so that you never lose the
defaults of the original page setup.

freas ’w@)&@

The next screen is the Page Setup dialog | s ;‘Z“‘;‘fﬁ:lwm;

box. It looks much like the Plot dialog | *== YR

box. You must set your paper size before | e , o
you begin. If you do not, you will waste a | o e osses somimon .
lot of time later adjusting the views.

First pick your plotting device from the Plot tab, then pick your paper size from the
Layouttab. If you are trying to set up a drawing, and all you have loaded are laser print-
ers, you will need to get another plotter driver loaded before you can access any paper
bigger than 297 x 420 mm (1117 imperial). In AutoCAD, at the command prompt,
type in CONFIG, then choose Load a Plotter to add a plotter .

?;Z,d,pagn Setup - Layout]

Page setup Piot style table {pen assignments)
Name: Mechanical trart @ {HP LagerJet 6P (missing) wl H
SR, - 5o
Display plot sty#s
Printuejgiotter . e S - a Splay piot sy
Nane: 8% DWFE ePlotped @ Properties
YQ * 3 { ey 1 Shaded siswport options
Plokter: DWF6 ePlot DWF ePtot - by Autodesk Shosds pit "
Whers: File s nn_—d %‘
Dascription: g el
. 3 .
AAAAAAAAAA O
L
Paper size: Plot aptions

ARCH expand C (24.00 x 18.00 Inches)

)piot with piot styles

Plot area Plot scale

) Piok paperspacs last
what to plots [¥IFit topaper

o= ) i [lvide paperspace objects
| Windaw el [ Window< } Scales g

Plot offset {erigin set ko prmtable area) Trawing arlentation

% (000 | [ conter the piot Oorzat ,
: Bardscaps
Loy j0.00 Lo :
; S {Triot upside-down
§ QK ; { Cancel I { Help ?

Your page will now have the correct size. Return to the paper space layout to compile
the various views in your drawing.

Setting up a paper space environment toggles the TILEMODE system variable to off.

You can access the paper space mode through the command TILEMODE as well as the
Layouttab. You will still need to set up your paper size in the Page Layout Manager.

Command : TILEMODE
Enter new wvalue for TILEMODE <1>:0
Regenerating drawing.
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Floating Viewports or MVIEW

The MVIEW or Floating Viewports command is used to identify views that will be used
in paper space. The Page Setup Manager dialog box forces you to pick a paper size,
then fits whatever is currently on screen within a border on that paper. You can adjust
the size of the view using the corner grips, then add more views with MVIEW.

e | =E || obol 3
iR N il

Figure 12.3

In Figure 12.3, the left screen has the model space object. The central screen has the
paper space views, two new ones have been added with MVIEW. The third screen
shows the three views in model space with some layers frozen in two of the views. To
add new views use MVIEW.

10 button for MVIEW.

The command line equivalent is MVIEW.

The pull-down menu offers the same choices as the command line: 1 Viewport, 2
Viewports, Restore, etc. The border for the viewport will be in the current layer. Make
sure you have a new layer for the borders.

Once paper space has been accessed and the views have been made, you can toggle
between model space and paper space quite readily. The Layout tab means the system
variable TILEMODE is off, you can place your views anywhere, they don’t need to be
placed like ceramic tiles, side by side. When you return to TILEMODE on, AutoCAD
restores the drawing as it was before paper space was entered.

When using the Floating Viewports or MVIEW command, you can create various con-
figurations of viewports and have different layers active in specific viewports.

Using Model Space and Paper Space

When the Layoutl tab is on, you are creating a drawing in pa-
per space. The TILEMODE system variable is off. The model is
still accessible.

"\ Model § Layout1 ]

When the model tab is on you are working in model space. Tl- -
LEMODE is on.This means either a paper or non-paper environ- - Model £ Layoutl ;
ment.

When working in paper space (TILEMODE is off), each view can be accessed as if in
model space by using the MODEL/PAPER toggle.

In the Layout mode you can toggle from paper space to model space in order to access
your model for dimensioning. You can type in MSPACE or MS and PSPACE or PS, or
use the toggle switch.
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Scaling Views

LwT [PaPER

Command:MS (toggles back to model space)

LwWT iMODEL

Command:PS (toggles back to paper space)

Paper space (PSPACE) only lets you access the paper view of the model. Model space
(MSPACE) lets you access the model. These can both be used in the Layout] tab.

When you use the ZOOM command in paper space, it affects the entire page or paper.
A ZOOM .5X will result in the paper with the views intact at half the size that it was
before.

When you use the ZOOM command in model space, the model or drawing within the
view will be affected. Be careful not to ZOOM the views in model space after you have
scaled them with ZOOM XP.

In model space you can PAN the objects within the viewports; in paper space the PAN
command will affect the view of your paper environment.

In model space the MOVE command will move the objects within the views. In paper
space the MOVE command will move the views relative to the other views.
Manipulating the Views

Any of the Modify commands will work on the viewports in paper space in the same
way that they work on the objects in model space. You can use MOVE, COPY,
STRETCH, etc. to place the viewports where you want with the necessary information.

In model space, the command ZOOM All causes you to lose any relation to the actual

Within a scale of the part being designed; the image expands to fit the space provided. Use the
Drawi ng ZOOM “times paper space” XP option to set the drawing size relative to the paper.
Command:MS
Command : Z00M
Specify corner of window, enter a scale factor (nX or nXP)
or [All/Center/Dynamic/........ Object] <real time>:.5XP
) £:10
If you are creating a standard page setup for use 1:16
with many objects of similar layout, this page if‘gg
layout zoom factors can be saved with the layout. 1140
1:50
1:100
In paper space you want the views to be scaled to a ﬁfi
relative size. Use the ZOOM XP option to scale the 81
object relative to the paper scale units. 1011
H1100:1
While the ZOOM X option scales the object rela- S|11128" = 10
tive to its current size within the viewport, the ﬂg; - i.:g..
scale factor of XP gives you a zoom factor times 116" = 10"
the paper scale or relative to the paper and also ?;g‘?jrl.&?“
relative to the actual part. Zoom XP scales can be 316" = 1-0°
seen in Chart 12.1. T4t = 10"
lsig"= 10"
S e 1‘,’2"= 1o
LWT |PAPER 134" = 10"
You can also scale with the Properties menu as
shown on the right.
Pick the Viewport border, then Modify, Proper-
ties. You must be in paper space to do this.
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Layers Within
Viewports

Chart 12.1

For a Scale of Use Size Relative to Actual
1:1 ZOOM 1XP 1

12 =1 ZO0OM ,5XP 12

1:50 ZOOM .02XpP 1/50

1/4 =1-0 ZOOM 1/48XP 1748 or (Y4 x 12)

The easiest way to control your layers is within the active viewport. Viewport-
dependent layers are only possible in a non-tiled environment, with the Layout tab
showing that you have TILEMODE off.

IR e

Both in the layer pull-down menu
shown on the left and the Layer
Properties Manager dialog box shown
below, you can set the layers to be
viewport dependent. Some layers are
visible in some viewports but not in all.

%lu

Freeze ot thaw in current viewport

&% ayer Properties Manager

S8 W %X ¢ Cuenlyer i

Stalus | Neve Eﬁn | Fieeze | Locki Color | Linetype.  * Lineweight ' Plot Style | Piot! Cunernt VP NevaFm ! Desscsiptions
< D § fﬁ W white CON_OQUS — Defauit ¥
~g BORDERS 3 M white CON_OQUS — Default =

@
«» CENTER
~» DEFPONTS
4 D Y
@ DIM2

S W white CENTER — Default
7 M white CON.QUS -— Default
i’f?j B white CON_OUS —— Default
23 M white CON_OUS — Defwﬁt C

AT
e

i

QQQQQQQQ
3

| 4c  RiDDER ) W“ R — s |
! < LUNES ¥ 7y W white CON_OUS — Default &
w OBECTS 3 (3 @y M white CON_OUS — Default - &

This allows you to have dimensions in different scale factors as well as notations and
geometry that are not visible in all views.

L.

Paper Space

Paper Space
Three viewports

Zoomed views

Model Space
Layers frozen in viewports

Figure 12.4

In Figure 12.4, the first view shows three viewports in paper space. In the middle view,
the two details have been zoomed with 2XP to be twice the size of the full part. The
third view shows the non-relevant layers frozen in the two detail views.

Once the layers are frozen, a new layer for dimensioning is added and the dimensions
are added to the various views. This dimension layer will then be frozen in the other two

views. Dimensions are added in model space because it is the actual size of the model
that is to be recorded with the dimensions.
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The VPLAYER VPLAYER is useful for manipulating many viewports. The Layer functions are easier for
Command just one or two viewports. You can set the visibility of layers with the Layer dialog box
and the Layer pull-down menu or you can use the VPLAYER command for a large

number of views.

As with the Floating Viewports or MVIEW command, this command only shows up in
paper space.

nd

The command line equivalent is VPLAYER.

Command :VPLAYER
Enter an option [?/Freeze/Thaw/Reset/Newfrz/Vpvisdflt]:

Where: ? = lists the LAYERs that are frozen in any selected
viewport
Freeze = freeze a LAYER or LAYERS in selected viewports
Thaw = the reverse of freeze; turns on selected LAYERs in
selected viewports
Newfrz = creates anew LAYER thatis frozen in all viewports,

and is primarily used for creating a LAYER to be viewed
only in one viewport ever.

Reset = the default display for layers created in the LAYER
command is thawed; with the Reset option, the layers
are returned to their original default setting

Vpvisdflt = set a default visibility for any layer in any viewport.

Command : VPLAYER

Enter an option [Freeze/Thaw/Reset/Newfrz/Vpvisdflt]:F

Enter Layer names to freeze or select objects:DIMl (name of
the LAYER)

Enter an option [All/Select/Current]l<Current>:$

Select objects: (here you can pick any number of viewports
by their frames)

Dimensioning in Your final drawing, regard-
Pa per S pace less of the scale factors of the *"] 6.00 |"'- —~=1 6.00 }<—

views, should have all text |
and arrowheads the same @ @
S1ze- , , \_Ri.22 \_Rizz
InFigure 12.5 theldlmensmn SCALE 75 SCALE 5
arrow and text size are the
same in each of these views.
The part is shown in four dif- —«>t-—1-<-6.oo
ferent viewports with four
different scale factors. The @‘
dimension text reads the Ri.z2 RI.22
same dimension regardless SCALE | SCALE .25 I

of the dimension scale
factor. Figure 12 .5

To use different scales in different viewports on the same drawing, set the DIMSCALE
value to 0.
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AutoCAD’s
Template
Drawings

In the Modify Dimension
Style dialog box, setthe over-
all scale in the Fit tab to 0.

This paper space scale will
automatically cause all di-
mensions to be shown in the
default size regardless of the
scale of the view. A dimen-
sion scale or fit size of 0 is
useful if you are happy with
the defaults of the system, ie.
the size of text/arrows/gaps
and offshoots.

There are some cases where
another size of dimensioning
would give a better result. In
this case, always create a
new layer, then set the fit size
to be a fraction of the zoom
factor.

Y Modify Dimension Style: 1

uisardAl(ow:ngad ;ill Primasy Units}} Altetnate Unitz § Tolerancesy: i1

|~ Fit optior e

 |f there isnt enough room to place both text and
i move autside the exterssion lines is: 1

¢ @) Either text or atrows (best ] : 1.20
O tnoms : J
O Tent ;

! € Bothlert and ariows

{1 Suppiess arrows if they don't fit inside

A1 1.08 }—

ariows inside extension fines, the fist thing to

O Always keep text belween ext lines
Scale for dimension festwes

extencion fnes 1 €D Use overall scale of:

~ Tent placement - e

~ ¢ @ Scale dimensions lo layout

‘When text i not in the default position, place i

P

Scale for dimension features ~

&) Use overall scale of: 104

) Scale dimensions to layout

Scale of view Zoom XP Fit Dimensions can be adjusted to
Yo =1-0 1/48XP 48 40 - 48
1:100 1/100 100 90 -110

If your dimensions just do not look right, you can adjust the size of a custom dimen-
sion. Changing the zoom factor on a drawing to adjust the automatic paper space size
will not help. The scales for a drawing must be standard. A view scale of 1:46 or Y4 =
1-2 is justnot going to work. Flexibility is only on the dimension scale factor.

AutoCAD has a series of drawing templates that
can be used. These title blocks are set up in paper
space and will not interfere with your drawing as
you develop it. For a list of AutoCAD’s

templates, use NEW as in Figure 12.6.
Command : NEW

The ANSI (American National Standards Insti-
tute) templates are imperial, the ISO (Interna-
tional Standards Organization) and JIS are
metric. All are professional layouts like the one
in Figure 12.7.

=)

ANSI B -Named Plot Stvles.dwt
B aNST C -Color Dependent Plot...
ANSI C -Named Plot Styles.dwt
ANSID -Color Deperdent Plot...
AMSED -Named Plot Styles.dwt
| B anst £ -Color Dependent Plot...
| [ NI E -Named Plot Styles.dwit
[ABIST Layout templates, dwk
Architectural, English units -C...
Architectural, English units -N...
DIN 80 -Colot Dependent Plot, ..
GDIN 80 ~Named Plot Styles.dwt

[ v PPN TS NN SRR N IS

Figure 12.6

Figure 12.7

You can use these, or you can set up your own
template file that also has layers and dimension
styles. Simply set it up and save it as Mytemplate.
Once the bugs are worked out, you can use it every
time you start a drawing.
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Step 1

Step 2

In this example we will take a floor plan of a house that has a circular fireplace and a
kitchen, and we will create one drawing sheet with a plan view and the two details de-
scribed. Take your layout from Chapter 7, or use another floor plan. This drawing will

have three scales as follows:

Plan view ofhouse /4 =1-0

Detail of fireplace =1-0
Detail of kitchen 12=1-0

=i

Final Drawing

Retrieving the File

Retrieve the floor plan file on which you want to create a drawing.

If you would like to use an AutoCAD template, open a new file and choose Architec-
tural English Units. Then you won’t need to draw a title block. Insert the floor plan or
Copy/Paste into model space.

Now create the following layers:

Laver name Color
DIM1 red
DIM2 yellow
DIM3 green

BORDER magenta

Pspace blue '\ Model } Layout] /

Detail cyan

Opening Paper Space

Make sure your BORDER layer Ep2e Setup _Setup!

is current. Pogeser . :

Pick the Layout tab at the bottom e £ S ‘ %
of your screen or use the Tl- _ e
LEMODE system variable. e

DesionJel B0 CHGORREDGLIZ - by Adodést Ty 5o 00

Command : TILEMODE

Enter new value for
TILEMODE <1>:0

Regenerating drawing.

AT expand D (22.00 x 34,00 Inches)

Pt s
What b plots

This will get you into a non-tiled
space. There will be a view of
your model on screen with a ma-
genta border.

Right-click the Layout tab to set the size of your paper. Make a new layout called Floor
plan.
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Now you want to pick the plotter size that you need for this drawing. We are going to
use a 34 X 22 sheet.

If your plotter options do not include a plotter this size, go back to AutoCAD and use
the CONFIG command plus Configure a Plotter Wizard to configure a Designjet or
similar plotter. Just accept all the defaults. The driver should come with AutoCAD.

Then right-click again on Layout1. Setup your page as above, and be sure to make this
layout current on your way out.

Step 3 Creating the Views

Now you can add your views relative to this paper with the command MVIEW.

First, in model space zoom the current view to a scale of 1 to 48.

Command:Z

Specify corner of window, enter a scale factor (nX or nXP)
or [All/Center/Dynamic/........ Object] <real time>:1/48xp

or in paper space pick the border and choose 1/4 =1 -0 in the properties menu.

You must be in paper space to use the Properties toolbar.

e

As Displayed

LN

Now adjust the size of this viewport using the grips on the corners.
Go back to paper space mode for this.
Pick up the frame on the corner and drag it into place.

Now add two more views with MVIEW.

Command :MVIEW

Specify corner of viewport or
[ON/OFF/Fit/Hideplot/Lock/Object/
Polygonal/Restore/2/3/4] : (pick 1)

Specify opposite corner: (pick 2)

Command :MVIEW

Specify corner of viewport oxr
[ON/OFF/Fit/Hideplot/Lock/Object/
Polygonal/Restore/2/3/4]: (pick 3)

Specify opposite corner: (pick 4)

Each new view added will have the full floor plan on it.
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Step 4 Zooming the Views e
On the lower right view, toggle into model . K T
space, then zoom into the views so that you get il . ~{ 9
approximately the fireplace view. 7 o

& o N ¥
W ‘i ‘I -
Y B A
Then use ZOOM with the xp scale to zoom it to t 1]
1 =1-0 This will be a zoom of 1/12XP. b IR o
. «LLJJ__Q'LJ’—«L‘L
Command : Zoom
Specify corner ...<real time>:1/12XP
Go back to paper space and move your screen so
that you can see the upper right view. Zoom into
the kitchen, then zoomittoascaleof ¥2 =1-0 or R
1/24XP.
x
I.Si
Command: Zoom .E\
Specify corner ...<real N
time>:1/24XP R g‘
The ZOOM command is viewport dependent. You “

must be in the view in model space to zoom the ob-
jects with ZOOM, and in paper space to use the
Properties menu.

w1l [MBDEL

Step 5 Dimensioning the Views

With your kitchen still on screen and zoomed at the correct view, go to the Dimension
Styles dialog box and create a new dim layer called Pspace.

Under the Fit tab, change the
overall scale to 0. This will size
all of the dimensions to the re-

spective views.
.~Fit optigns -

Set this dimension style to cur- [ : ieeicot enougnsoonto pacs sat e f
i anows inside extension lines, the first thing to i
rent. i move outside the extengion lnes is: - E
1| | O Either text or amows [best ft] - ~— =
Toggle to paper space to zoom }| Gams 4 (/:r > o /“ |
. . 3 o 3
into the view so that you can see || ©r= — ;N
it | | O Yol et and anows Q}/ —
1 proper y g t@Always eep text between et ings 2 o ]
Once ou h the kt ‘h iEjSuppmx anows i they don't fit inside: ¢ el fordersion saturss f__Jw_w o
Yy ave licnen on - etanion fres €Y Use ovevab soale of g =
your screen I’etul’n tO model o Tet plapement R @ Scate dinensions 1o layout
SpaCe SO that you can access the F Ritacion tark bo. pwnt- iy B Ambn it ooy eiana & . [ JRUPSRIRRMNY.

information within the viewport
in order to dimension it.

Since this is a drawing done in imperial, make sure
that your primary units are set to imperial as well.

In model space, go to the Layer pull-down menu
and make DIM1 frozen in the current viewport.
Then make DIM3 current.

Use the linear dimension to dimension the room as
shown.
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LwT [PapER

¢ GRBO dim2

ol
&
[

£ T8 border

%- details

Seliwee

[@lalelslalolale
e e

Lelel el

Once it is completed, toggle to paper
space to pan the drawing over so that you
can access the fireplace.

Then toggle back to model space, make
the DIM1 layer frozen in that viewport,
make DIM2 current, and dimension the
view as shown.

B/ DM This must be done in model space.

You can use either the Layer dialog box or the
#| Layer pull-down menu to freeze and thaw lay-
27 M Defpoints ers within individual viewports.

6

2'-6"

A A7

re'—&

Now go back to paper space and zoom
the full paper. Notice that you must make
DIM2 and DIM3 frozen in the floor plan
view. You can use either the Layer pull-
down menu with model space on, or the
VPLAYER command in paper space.

Command : VPLAYER

ORPELS
/, "/

oy

)
i1

Enter an option [Freeze/Thaw/Reset/Newfrz/Vpvisdflt:F

Layer(s) to Freeze:DIM3,DIM2
All/Selected/<current>:8

Select objects: (pick the plan view)

Enter an option [Freeze/Thaw/Reset/Newfrz/Vpvisdflt:d

You may notice that the defanlt dimension
size sometimes just doesn’t work. The num-
bers look too large and clumsy for the layout.

It is always useful to know how to create a
custom-scaled dimension layer for cases like
this.

Automatic dimension scaling is OK for
many applications, but in this case a dimen-
sion scale of 10 may be better than one of 12,
which is the default for this window zoom
factor.

Go to the Dimension Style dialog box. Cre-
ate a new dimension called fireplace. Set the
Fit factor for the overall size to 10, then make
it current.

Put one dimension on with the new size. If
you like it, use Match properties to update
the other dimensions.

s
2%e
2

7-4°

You should never deflect more than a few units from the default size or the dimensions
will look wrong, but sometimes a little ‘tweeking’ is the difference between a good

plot and a great one.

If, when you go to paper space and zoom the whole paper, you can read the dimen-

sions, they are too big.
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Step 6

Step 7

Adding the Notations

Your three views are ready to be la-
beled. In paper space, make your
pspace layer current.

Add the title for each view at a scale
of % lettering. The TEXT command is
easier here than MTEXT. The toggle
for underlining is %%U.

Remember that the view titles are al-
ways placed under the view.

In addition, when the borders are fro-
zen you will need break lines to show
that the wall continues past the bor-
ders of the frames. AutoCAD draw-
ings must maintain the same
protocols as manual drawings.

Placing the Title Block

st

[t

Scale ["=TO"

The dimensioning layers are frozen within certain views and not others. In paper space
you want to do a global freeze on the border layer.

With your border layer frozen, you often
see that the layout could use a bit of mi-
nor adjustment to make it look better.

Freeze or thaw in ALL viewportsk

Bring the borders back. Move them around ifnecessary, go into the views to tighten up
some of the dimensions, and move the view titles around so that there is room for a title

block.

Finally, if you have not used the AutoCAD architectural template, add a title block.

Your drawing is now ready to plot.

Use the PLOT command and plot to a scale factor of 1:1.

A

Drawing using custom title block

J

01X

Drawing using AutoCAD architectural template
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Step 1

In this example we will draw two footings
and show how they are assembled on a

footing layout. The footing layout will be
at a scale of 1:500. Footing A will be at a
scale of 1:50. Footing B will be at a scale
of 1:25.

Be sure to start in a metric drawing. aca-
diso.dwt.

This will be plotted at 297 210 in land-
scape orientation. We will add our own ti-

R s wn

mnwe

<-.r-n_1[.--
1]

==

=

i
¥

et

i
§

o

tle block.

First create the following layers

Layer name color
DIM1 red

DIM2 vellow
DIM3 green
Border magenta
Footprint blue
Pspace blue
Detail cyan

Draw the footings. Make the footprint (darker
lines) in the Footprint layer, and the other details
of each view in the Detail layer. Do not
dimension the footings yet.

Footing B is half the size of
footing A. Clearly COPY and
SCALE will make the drawing a

4000

b

300

128

1360

300

920
2000

Footing A

2000

lot simpler.

680

150
o]

514

The footings will be assembled
on a layout grid. On the detail

views you want to show the

¢ LINE 21 TO 28

to

1000

460
1
o™

outside dimension or footprint

of each footing (the darker t

line) as well as the pin and up-

per level details.

On drawings of large construc-
tion projects, the footings are  Footing B
often laid out in bays or grids.

¢ LINE F,

Paper Space

229




Step 2

Step 3

The Layout

On Layer DIM1 draw in a
grid of eight vertical lines
spaced at 8000 units each
and five horizontal lines at
6500 units each.

e

Draw bubbles along the top
and side corresponding to
this grid. Put in the letters
and numbers shown.

Layout Grid

Use COPY to place the foot-
ings on the grid intersections.

Use the grid lines to place
the footings centered on the

grid lines. ARRAY will also @
work.

—+®
—®

|
& -©

Note that the footings are
centered on the grid lines
so the base point is quite
important.

If you have not done so al-
ready, save the drawing at
this point.

Q© © 9.0 ©

e o ©
EE%
NG

Layout grid with footings

Opening Paper Space
Make sure your Border layer is current.

Pick the Layout] tab at the bottom of your screen or use the TILEMODE system vari-

able.
I

Command : TILEMODE
Enter new value for TILEMODE <1>:0
Regenerating drawing.

A A A O A S S 4
B ——F——f—f
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This will get you into a non-tiled space. There will be a view of your model on screen
with a magenta border. If the border is not magenta, you are not in the correct layer.
Make sure your frame or border is on

the Border layer. X
Y i Cismrant levous - Layoukt & %
Right-click the Layout] tab to get to :
the Page Setup Manager. Curent pagssetup:. <one> ‘
- [Favow | set Curent

Make a New layout called Setup.

Now you want to pick the plotter size

rﬂ} New Page Setup

that you need for this drawing. We are
going to use an 8.5x 11 sheet or 297 seocontpagesersn] - [550 ]
x 210 mm. Device name: Start with:
Flotter; <Nome>
Set the plotter to the one you generally Plt o davie>
use. Pick the paper size. - .
Make sure that the plotter will plot Fivinsvton oo
from 1:1. Then click OK and return to o "N ITTRIETE
the drawing. QL =
 Printerjplotter
- Name: |8 DesignJet 350C C46354 po3
 Plotter: Designlet 350C CA6996 HPGLIZ - by Autadesk
Where: P13 e
Descriphion:
:~ Papsr size

{150 A4 (210.00 x 297.00 MM)

Plot area
What to.plot:

‘JaPtot:n:'?fset{mi@rx’ setto phtable ares}

o (000 | m o Cerker St
¥ 0,00 B ! é‘»‘““‘re;«x;in.‘.;m.‘»in;; i

Step 4 Setting up the First Viewport

Now you can add your views relative to this paper using either the Floating Viewports

or the command MVIEW. First set up the existing viewport. In model space, ZOOM the
current view to a scale of 1 to 500.

Command:MS
Command:Z

h 2. 8. b2 )
Specify corner of window, J 44
enter a scale factor (nX f{
or nXp) R
or[All/Center/Dynamic/...
..... Object] <real

time>:1/500xp

This zooms the view to exactly 1/500th
or 1:500.
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Step 5

There is no standard scale for this in
the Properties manager. Use the Prop-

erties toolbar to set up a custom size of o g ; b ? b
1-500 or use ZOOM. o
o
Now adjust the size of this viewport o 7
o B (i ]

edge of the frame to highlight the
grips, then pick the corner to stretch
the frame smaller.

i
!
i
|
|
i
i
|
using the grips on the corners. Pick the l
[
[
1
|
|
|

You must be in paper space for this.

Pick up the frame on the corner and
drag it into place.

Making New Views

9 Oum®

7%

-

Now add two more views with MVIEW,

Command :MVIEW

Specify corner of viewport or
[ON/OFF/Fit/Hideplot/Lock/0Ob
ject/ Polygonal/Restore
/2/3/47 : (pick 1)

Specify opposite corner: (pick 2)

Command : MVIEW

Specify corner of viewport or
[ON/OFF/Fit/Hideplot/Lock/Obje
ct/ Polygonal/Restore
/2/3/4]: (pick 3)

Specify opposite corner: (pick 4)

It is more practical to have the smaller views on
top, so move the views and stretch them until
they look like this.

Command:M for move
Then pick the view and move it.

Keep the view that is zoomed at 1:500 on

S,
poH

pre

=i

the bottom.

Zooming the Views

Toggle into model space, then zoom into

®

I

s

4R

45

B g

-

the footing views so that they are approxi-

mately centered in the view.

Then use ZOOM with the XP scale or
Properties to zoom them. Footing A
should be at a scale of 1:50. Footing B

Fﬂ
-

should be at a scale of 1:25.

Command: Zoom

™3

Lol

Specify corner ...<real
time>:1/50XP
Command: Zoom

Specify corner ...<real time>:1/25XP

a0

i B
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The ZOOM command is viewport dependent. You must be in model space to zoom the
objects using ZOOM, or in paper space to change the scale using the Properties menu
shown on the left.

Step 7 Adding View Titles

So you don’t forget what scale you have zoomed the views to, add the notations.

Make the Pspace layer current, then use the TEXT command. The underline toggle is
%%U. Make the title text height 2.5 mm for the title and 2 for the scale.

Command: text

Specify start point of text or [Justify/Style]:(pick a point
beneath the view)

Specify height<10.000>:2.5

Specify rotation angle of text<0>:d

Enter text:$%%UFooting A

Command: text

Specify start point of text or [Justify/Style]:d

Specify height<10.000>:2

Specify rotation angle of text<0>:.

Enter text:%%UScale 1:50.]

Add the titles and scales for Footing B (scale 1:25) and the layout (scale 1:500).

Step 8 Dimensioning the Views

Go to the Create Dimension Style

Fll Primary Lln;ts§ Alternate Um&sg Tule;ance

dialog box and make a new
dimension layer called Pspace. ERN
. 2 both text and
Under the Fit tab, choose Scale fistthingto
. . g v . S0
dimensions to layout. This will 1oz S
make all of the dimensions sized 1 e . )
to the respective views. i V%
Choose OK to exit this dialog 2 -
box, and set current to have the _ &y
. . . (=39 )
Pspace dimension style active, - Sales for dimension features - - mrrie e
tinside o
Toggle to paper space to zoom to ) Use overal scale of: {8 B
the outside of your border so you ST @) Soale dimensions to layout

can see your footing well enough  jion, prace it
to dimension it.

8 @@J 0 dim2

g;% T border
T30 Defpoints
2 T details
@l0m1
0
Ok ] d|m3

@. E3 footprint
21 753 pspace s

R RN

ﬁ
]

o

d|2

300

ialalolalnial sl
@@f@@@@@‘

Lal Al L alwl el et

4000
1028
¢ UNE 21 TO 28

Toggle back to model space to access the in-
formation within the viewport in order to di-
mension it.

1360

300

In model space, go to the Layer pull-down
menu and make DIMI frozen in the current
viewport. Then make DIM2 current.

. . . . . PSS PERY S
Use linear dimension to dimension the part as B IR

shown. 2000

Paper Space 233



Once it is completed, toggle back to pa-
per space to pan the drawing over so that 20
you can access Footing B. 150) Si4 159,

Then toggle back to model space, make i
g

1000
460

the DIMI1 layer frozen in that viewport, o
make DIM3 current, and dimension the r .
view as shown.

Do the same for the layout view. Notice that you must make DIM2 and DIM3 frozen as
well. You can also freeze the Detail layer in this view.

TP 9 %.? ¢ ¢ 9

8000

@
1

T

@ @26000 qr)

T

You may also find that you need to freeze the Footprint layer to place the dimensions
properly. Once the dimensions are completed, thaw the Footprint layer.

Y ou may notice that when the Footprint layer is turned back on, the default dimension
size just doesn’t work. The numbers look too large and clumsy for the layout.

It is always useful to know how to create a custom-scaled dimension layer for cases
like this. The automatic dimension scaling is OK for many applications, but in this
case a dimension scale of 450 is better than one of 500, which is the default for this
window zoom factor.

Go to the Dimension Style dialog box. Create a new dimension called Fullview.

Set the Fit factor for the overall size to 450, then make it current. Put one dimension on
with the new size. If you like it, use Match properties to update the other dimensions.

[P [Pimay Unis | Atemate Units| Tolerances|

se both test and 6349,38
2 first thing to
sis:

t lines
~ Scale for dimension featureg o
[t inside

Use overalf scale of:

e €Y Scale dimensions to layout

Itis a good idea at this point to go into each view and re-zoom at 1/500XP, 1/50XP, and
1/25XP just in case you have zoomed the views while dimensioning,
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Step 9

Thaw the Footprint layer if you

have frozen it.

The convention for a repetitive
dimension like that of the footing
bays is to put in one dimension
and assume that the rest are the
same.

The footings must be labeled: A
beside all A footings, and B be-
side all B footings.

Adding the Title Block

Your three views are ready, and
they are already labeled. Now all
you need to do is freeze the Border
layer and add a title block.

With your Border layer frozen, you
often see that the layout could use a
bitof minor adjustment to make it
look better.

Bring the borders back. Move
them around if necessary, go into

© © 9.0 ©

£500

6
E1—+©

10
£
_@
@

=1+0

A A A A LJA LJA A A
8 Mg
8 g
8 g
M M m n H| M D
A LJA A L—TA UA A A A

the views to tighten up some of the renrn i
dimensions, and move the view ti- ] ] ¥ , :
tles around so that there is room 1 : v = ¥
for a title block. — L
. . . Ll 4 '
Finally add a title block. Either ® o 9.8 @ o o
draw a new one or fill in the one o rL’] ['3 e f} f] == |
that you opened. Your drawing is T T I Fatia A
. 150
now ready to plot. &, -
Use the PLOT command and plot
11 i o il b,
to a scale factor of 1:1. to (8w
scals 1500
I
—. 2000 2
TE] 314 -
Y.
y g
1 - 1 2
] 3 4
Foobing P i
scde 25 T
I R ——— — ik e
o ﬁ7 N n m m ¢» -
S 1§ 5 i1 o1 v 11
Footing A
§ EIJ . T scde 150
@ 0, o,
() = @,
i1 m M [t i m [
o ['J A LJ A LJ A A A UA LJA JA
Mlm_ Assembly Drowing - Footings A & B
scde 11500 ASSEMBLY BUILDING

WAY ‘06 | Roger Ali s noted] 82
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Exercise 12 Practice

Create the fireplace drawing, then open new viewports
in paper space to create the details.

=\« VI

| 68" |
D 2r x a—er oc |||/ 1,_9‘f\ Z
. ] 4
i
| zu
/]
N A JiN
[ X TN | \/\. %
L | o % -
¥ a i
| @ P 1
. |
| S [
l G [
| — 11 1\
A E —— ] 1
- Elevation ., /
sl 1/ 2" = |0 /
s %
- Section A - A
l gb /ﬁ scde 1/ 2" = '-O

i EN !
(I Loy <
«—E{Tr j )
Mantle Detal - )
scale 2 = |'-O" s 1 &
s N ‘_g:—;’
| 3-0 1/2* | i
- /s\\i\\\\\\\\ﬁ ASH NP
. Column Detall
' S scale | = |'-O"
jxia - - ﬂ,Ugr= ] e Montet 1 Hordvood Title .
2 S ol Fireplace
worRavaLs T Company
Half Plan :Qm.g, swrs o3| Amanda Thibert Home d’équ,
scde 17 27 = |'-O" A s o8] E(Temewm
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Exercise 12 Architectural

Use the drawings on pages 194 and 195 to compile this commercial
building in paper space. Use ISO Al sheet size.

PRE-PANTED METAL DRIP EO%FL/\%N&

STUCCO FINIHEV EF 5.
PRE-PANTED METAL CAP

13dvavd 40 401 01 30074 /218
S s
N s
o =
& )
N S Faun
2 /
) %
g5 &g "
R ey g i
. Sz 20 K
= §> s §£ { ~
= &% &f
= N 20
- \ §%
82 :
mg =
RS g
S = BE
;
< ik i
N
= S| S
IR N v <
S - ) =
Y
< v o
== =
S 3=
= Q DL
S 3 =K
\-ﬁ E \j\ Qs
& =
§ WORKING DRAWINGS
] ¥y
& 5 WORKING DRAWINGS ARE COMPILED IN
SETS. THE FLOOR PLANS ARE USUALLY
ON THE TOP, THEN THE ELEVATIONS,
SECTIONS, DETAILS, MECHANICAL, AND
A HVAC.
3 DRAWINGS ARE NUMBERED ON THE
~ BOTTOM RIGHT CORNER IN THE TITLE
< BLOCK STARTING WITH Al, A2, ETC.
WHEN COMPLETED, THEY ARE SENT OUT
FOR ESTIMATING AND QUOTES.
nd
0411
TIYM XOO1d-003 40 404 0L 14 0v68
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Exercise 12 Mechanical

NOTES

1-D0 NOT SCALE DWG
2-ALL DIMENSIONS ARE IN INCHES
3-BREAK ALL SHARP EDGES AND CORNERS
4-SURFACE FINISH =239/unss.
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Exercise 12 Challenger

Use paper space to create a detail drawing of Insulated Concrete Forms (ICF).
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Points, Point
Display and
Point Size
Options

POINT, DIVIDE, MEASURE, and

 Inquiry Commands

On completion of this chapter, you should be able to:
1. Change PDMODE ond PDSIZE
2. Use DIVIDE ond MEASURE to place points and/or multiple objects
where-desired within o model
3. Use the SPLINE commond
4. Check the parometers and properties of objects within the model
‘ 5. Check the overall size of the model
4. Colculote the orea of a model with AREA or BOUNDARY
7. Use the SPLINE command.

Points are used in spline generation, in many 3D applications, and as node or reference
points which you can snap to or offset from. When you DIVIDE or MEASURE an object,
points are used to show the divisions. You can set the style of the point and its size
either relative to the screen or in absolute units.

¢ Draw menu choose ‘
e Draw menu, Point, then ¢l

The command line equivalent is POINT.

The default point display is as shown on the icon, simply a one pixel point. In order to
make use of points along other objects it is necessary to change the point display.

Point Style

The Point Style dialog box is found under the format
menu or by typing in DDPTYPE. I . I { [ H_ l

To set the point size or style without using the dialog i
box, use PDMODE for the style and PDSIZE for the size. I“‘E] D E:}

O
O
D

IsEEm
SInIEIEIE

In PDSIZE, a positive number will represent the actual
size in drawing units of the point. A negative number is
taken as a relative percentage of the screen and a differ-
ence in the zoom factor will have no effect on the size of | pongie Bo000 r
the point display.

. . . ¥ Set Size Relative to Screen
First choose whether you want the point tobe relative to | s sie i absolute tris

the screen or in absolute values. AutoCAD stores the f
point size in the PDSIZE system variable. All points will
be added relative to the new size, and all existing points
will be updated according to this size on the next regeneration.

Points, either created by MEASURE and DIVIDE or entered using the POINT command,
can be accessed with the OSNAP option NODE. This is particularly important when
entering blocks at specific points or, in 3D, when finding centers for fillets, etc.

ok 1 cemcel J{ Hep |
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Absdute Units Relatve to Screen

23 4

ZOOM 95X ZOOM 2X

Figure 13.1

The points will then be added in at the points determined by either the DIVIDE or the
MEASURE command, as shown in Figure 13.1.

Usi ng DIVIDE If you have an object or space that needs to be cut into equal pieces or portions, you can
and MEASURE use DIVIDE or MEASURE.

DIVIDE will visually divide any linear element— an arc, a circle, a line, or a pline — into
a specified number of equal parts.

MEASURE will visually measure a linear element into segments of a specified length.

The DIVIDE Command

DIVIDE places equally spaced point objects or blocks along the length or perimeter of
an object.

The command line equivalent is DIVIDE.

DIVIDE with Points

Using the Point Style dialog box, set the current point to one that can be easily seen, not
the first one.

Command :DIVIDE
Select object to divide: (pick the object)
Enter the number of segments or [Block]:6

Figure 13.2

The selected object is not altered in any way, but as can be seen in Figure 13.2, there
are points in the current style at regular intervals. The points become objects on the
current model. To access these points with OSNAP use NODE.

This command is particularly useful for placing lines and arcs along a polyline, as can
be seen in the arcs on pages 119 and 120.
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DIVIDE Using a BLOCK

DIVIDE can also be used with blocks. In the follow-
ing example, a mullion block is used to divide a
window into equally spaced sections. Both a

»
curved window and a block called mullion are ‘/\ L ﬁock

needed.

In Figure 13.3 we have a curved window and a m
block called mullion, which is the shape of a mul- a b
lion. The insertion point on the block is the middle

of the bottom line.

: : . Figure 13.3
The command will place this block at regular inter-

vals along the window. The base point of the block
is very important. In Figure 13.3a the mullion is placed on the lower arc and rotated, in
13.3b the mullion is placed on the upper arc without rotation.

Command :DIVIDE

Select object to divide: (pick 1)

Enter the number of segments or [Block]:B

Enter name of block to insert:MULLION

Align block with object?[Yes/No]l:(Y for a, N for b)
Enter the number of segments:8

The MEASURE Command

The MEASURE command is very similar to the DIVIDE command in that it divides a
specified object into a series of equal portions. The difference is that the equal portions
are given a specific length, and thus there may be a portion of the object left over when
the command is finished. Again, the MEASURE command works on lines, arcs, circles,
and plines, and again, the markers can be either points or blocks.

The command line equivalent is MEASURE.

MEASURE with Points

In the following example, use point display 4, or
the vertical line in the dialog box, and change the

length to 18m with PDSIZE 18. Then use MEASURE

a \—
to divide a road illustrated by a pline, Figure
13.4a, into equally spaced lots, Figure 13.4b. %_u-
b

First draw the pline representing the road.

Type in the system variables PDMODE and
PDSIZE. Figure 13.4

Command : PDMODE

Select new point mode <1>:4

Command : PDSIZE

Enter new point size< 1.000>:18

Command : MEASURE

Select object to measure: (pick (a)
Specify length of segment or [Block]:15

We now have a road that is divided into equal portions of 15 m lengths with a depth of
18 m each. Notice that the road is created with pline and thus has line and arc segments.

POINT, DIVIDE, MEASURE, and Inquiry Commands 243



MEASURE Using BLOCKSs

In the next example, we will place a block of o von o ot
a toilet along an existing wall. Both a LINE B space for soe vl
representing a 19” wall and a BLOCK that rep- ]
resents a toilet will be needed.

Create a toilet that has an interior space of 3”
% 5, as in Figure 13.5.

Now BLOCK the toilet, making sure that the )/\:

insertion base point leaves enough space fora
2” wall on the back and on the sides.

Figure 13.5

Now use MEASURE to place the toilet along the 19" long wall, as in Figure 13.6.

1540 ]

Figure 13.6

Command : BLOCK

Block name:TOILET

Insertion base point:corner

Select objects: {pick up all the objects)

Command : MEASURE

Select object to measure: (pick 1) (take the left side of the
wall)

Specify length of segment or [Block]:B

Enter name of block to insert:TOILET

Align block with object? [Yes/No]:.

Specify length of segment:1000

When creating the block to be used in a MEASURE command, be sure that you have no
overlapping items.

If you use points in either the DIVIDE or the MEASURE commands, you will have to
change the PDMODE to be able to see the displayed points. Once placed, these points
become objects in the file and will be affected by editing commands such as ERASE,
MOVE, COPY, etc. If you do not change the PDMODE, these points may be difficult to
see.
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The SPLINE
Command

In Chapter 5 we looked at polylines and how to edit them into splines. There is also a
command to create splines or smooth curved lines without accessing the PLINE
command.

AutoCAD uses the Nonuniform Rational B-Spline (NURBS) formula to describe the
splines entered. A NURBS curve produces a smooth curve between control points;
this spline can be either quadratic or cubic.

If you are creating a large drawing with multiple splines for mapping or airfoil design,
a drawing containing splines uses less disk space and memory than a drawing with
polylines. To access the SPLINE command:

The command line equivalent is SPLINE.

In Figure 13.7 a spline is drawn dynamically as the
vertices are being entered.

Command : SPLINE

Specify first point or [Object]:
(pick 1)

Specify next point: (pick 2)

Specify next point or

[Close/Fit tolerance] <start point>: Figure 13.7
(pick 3 through 9)

Specify start tangent:(pick 10)

Specify end tangent: (pick 11)

Entering Points

Enter points to add additional spline curve seg-
ments until you press . Like the LINE and PLINE
commands, U for Undo will remove the last entered
point.

X
As the points are entered you can see the spline be- le
ing created. 13

X

Start and End Tangency Figure 13.8

The Enter start tangent: prompt specifies the tangency
of the spline at the first point; the Enter end tangent:
prompt does the same for the end point. You can spec-
ify tangency at both ends of the spline, and you can use
point, TANgent, or PERpendicular object snaps to
make the spline tangent or perpendicular to existing
objects.

Specify start tangent: (pick 12)

Specify end tangent: (pick 13) 14%

Figure 13.9
Points 12 and 13 in Figure 13.8 and 14 in Figure 13.9
are points of continuity for the spline curve.
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Close

Asin the PLINE command, the Close option defines the last point as coincident with
the first and makes it tangent there.

Fit Tolerance

This changes the tolerance for fitting the spline through the points. The number is
higher or lower depending on how you want the spline to fit through the points.

Object

This option converts either 2D or 3D polylines into splines.

The SPLINEDIT Command
The SPLINEDIT command edits the spline object.

The command line equivalent is SPLINEDIT.

The options for this edit command are similar to those of PEDIT.

Inquiry The Inquiry commands are used to see and list
Commands the parameters of a model. Objects are put in "R T Srewer Tody Taree Widon T
relative to the origin, 0,0. The size, shape and 7 erspoces 4 @f’ R
properties of the objects can be listed with the g commmns e RLTR N

~
Inquiry COInInandS. E Clean Screen CTRL+0 %
Speling 3
Quick Select...
Draw Qrder & B
b e Distance
& Update Fields = e
1’? Block Editor & Regionfiass Properties
: o sref and Block In-place Editing ¥ ﬁ List
Distance  Area Region List D ¥ aurtue Exraction.., 1B pron:
Load Application, .. Time
Run Seript... { o Sratus
Macro + Set Variable

The Inquiry commands can be found on the In-

quiry toolbar shown above or in the Tools pull-  Figure 13.10
down menu under Inquiry, as shown in Figure

13.10. These commands can also be typed in at

the Command: prompt.

AREA computes the area of a closed polygon

DIST computes the distance between two points

LIST lists the position and properties of a specific object or group of
objects

ID identifies the position of a point

STATUS  displays a listing of all the statistics of a file along with other
information
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The AREA Command

AutoCAD offers built-in area computational
abilities which also display the perimeter of
the object calculated. This can be extremely
useful for calculations of plines and irregular
shapes.

AREA Using an Entity

In Figure 13.11 is a pline that has been fitted
with a spline curve, and the area and perimeter
are to be calculated. In this case an entity is
chosen for the area option.

Command : AREA

Figure 13.11

Specify first corner point or [Object/Add/Subtract]:0

Select objects: (pick 1)
Area = 16.1434 Perimeter = 19.6824

AREA Using Lines

When calculating a series of straight lines, the default is to have the shape entered by a
series of points as shown in Figure 13.12. OSNAPs are needed for accuracy.

Command : AREA

Specify first corner point or [Object/Add/Subtract]:

END of (pick 1)

Specify next point or press ENTER
Specify next point or press ENTER
Specify next point or press ENTER
Specify next point or press ENTER
Specify next point or press ENTER
Area = 67.5000 Perimeter = 31.1131

Figure 13.12

Subtract and Add with AREA

To calculate the net floor area of a bathroom, a
drawing of a bathroom will be needed. Draw ina

bathroom 3 m X 2 m, as shown in Figure 13.13.

Set OSNAP to ENDpoint and calculate the total
floor area.

Command : OSNAP
Object snap modes:ENDpoint

for total:END of (pick 2)
for total:END of (pick 3)
for total:END of (pick 4)
for total:END of (pick 5)

for total:

i-—————vaom

&1

\/

Figure 13.13
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The wording in these commands i
ivoluminous, just lock for SUBTRAC
jmode or Add.

Command : AREA 1

[x

Specify first corner point or
[Object/Add/Subtract] :A

First point: (pick 1)

Next point: (pick 2)

Next point: (pick 3)

Next point: (pick 4)

Next point:d 4
6000000
10000

b

Area =
] Figure 13.14
Perimeter =

Without leaving the command, subtract the fixtures.

Specify first corner point or [Object/Add/Subtract]:S
Specify next corner
Specify next corner
Specify next corner
Specify next corner ...ENTER for total
(SUBTRACT mode) Next point:d

.. .ENTER for total (SUBTRACT mode) : (pick 5)
.. .ENTER for total (SUBTRACT mode) : (pick 6)
...ENTER for total (SUBTRACT mode): (pick 7)
(SUBTRACT mode) : (pick 8)

Area = 1859444, Perimeter = 5859 u

Total area = 4140556

Specify first corner point :(pick 10)

o

Specify (SUBTRACT mode) : (pick 11) 11 10
Specify (SUBTRACT mode) : (pick 12) Y:i]
Specify (SUBTRACT mode) :.J e °
Area = 306148, Perimeter = 2226 )

Total area = 3834408 Figure 13.15

Specify first corner point or [Object/Add]:(pick 13)

Specify (SUBTRACT mode) : (pick 14)
Specify (SUBTRACT mode) : (pick 15)
Specify (SUBTRACT mode) : (pick 16)
(SUBTRACT mode) Next point:d
Area = 139611, Perimeter = 1732 i
Total area = 3694797
(SUBTRACT mode)<First

point>/Object/Add:0 \
Select objects: (pick 17)
Area = 199307, Perimeter = 1615 ﬁs li K:::] "“*J
Total area 3495490

Figure 13.16

As you can see from Figures 13.13, 13.14, 13.15,

and 13.16, points and objects can be used together. With the Subtract mode, subse-
quent area calculations are subtracted from the accumulated area. Use Add to enter the

first area, then Subtract for the subsequent areas.

With the Add option, subsequent areas will be added to the accumulated area.

AREA and PERIMETER are also system variables and can be viewed but not changed by
displaying them. Use the SETVAR command to access the system variable. If you cal-
culated an area, but neglected to jot it down, type AREA as the variable name and the
last calculated area will be displayed. To find the length or circumference of a circle,
arc, or pline, use the LIST command. Be sure to change the units to the desired values

before entering the AREA command, otherwise the readings may be inaccurate.
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The BOUNDARY Command

The BOUNDARY command creates a region or a polyline of a closed boundary. Speci-
fying a boundary set can produce the boundary more quickly, because AutoCAD ex-
amines fewer objects when a boundary set is identified. For an example of how
BOUNDARY works, see Tutoriall3.

The DISTance Command

The DiISTance command will give you the actual distance between two points.

The command line equivalent is DIST,

Remember that when dealing with points in AutoCAD or any other CAD package, you
can specify the points in three ways:

1. if they are associated with objects, by finding them with OSNAPs e.g. ENDpoint,
MIDpoint, etc.

2. by picking on them on the screen, with or without the use of SNAP

3. by specifying their coordinates.

Delta X B

When calculating DISTance, you can identify the
points by any combination of the above. First enter
the DIST command, then respond with the two points
that identify the distance you want to know, as in
Figure 13.17. Tt is better that you specify the exact s t1o
points with either an OSNAP or a coordinate entry.
As with the other commands, you will be offered the ‘l
information relative to the current units specified. A T

eha Y

You will note that the readout contains not only the ~ Figure 13.17
distance, but also the angle from the XY plane, and
the length and width of the object.

Command :DIST

Specify first point: (pick point A)

Specify second point: (pick point B)

Distance= 10.2956, Angle in X-Y Plane = 61, Angle from X-Y
Plane = 0 Delta X = 5.0000 Delta Y = 9.0000 Delta Z =
0.0000

The LIST Command

We looked at LIST briefly in the first section of this book to establish the layer, color,

and linetype properties of objects that had already been entered. In addition to this, LIST
is an extremely useful command for the following purposes:

cleaning up objects before hatching and editing

finding out the angle of an existing LINE

finding out the radius of a specified circle

determining text fonts and sizes

finding out if existing items were put in incorrectly or without the use of SNAP
checking for incorrect dimensions.

oo ®N -~
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LIST can also be used to show the number of ob- ~  —r—— oo s
jects within a specified window to check that ‘
the objects follow good CAD practice. In the
following example, we will see how LIST can
also be used to tell us if the dimension for an
object is real or made up.

In Figure 13.18 there are two associative di-
mensions listed. To the eye, they look the
same. They are identified by being highlighted Do

in the DOT linetype. == 2.0000

Note the difference in the readouts after the Figure 13.18
LIST command has been used.

Command:LIST
Select objects: (pick the dimension)

DIMENSION Layer: dim

of the LIST information in a dialo
format. SPACE: Model Spa ce

Handle = 1D14

type: horizontal

lst extension defining point: X= 2.0000 Y= 4.5000 Z= 0.0000
2nd extension defining point: X= 4.0000 ¥= 3.5000 Z= 0.0000
dimension line defining point: X= 4.0000 Y= 2.5000 2= 0.0000
default text position X= 3.875 Y= 2.5000 z= 0.0000
default text
dimension style *UNNAMED

DIMENSION Layer: dim

SPACE: Model Space

Handle = 1D14
type: vertical
lst extension defining point: X= 6.0000 Y= 8.5000 Z= 0.0000
2nd extension defining point: X= 6.0000 Y= 3.0000 Z= 0.0000
dimension line defining point: X= 6.5000 Y= 2.5000 Z= 0.0000
default text position X= 6.500 Y= 5.7500 zZ= 0.0000

dimension text modifier: 5.0000
dimension style *UNNAMED

You can see that the first dimension has been entered properly, and the text for the di-
mension is the default text. In the second dimension, however, the dimension text has
been modified toread 5.0000. If you subtract the second extension defining point from
the first in the ¥ value, you will notice that the actual distance should read 5.5000, but
the dimension text has been altered before it was entered.

In addition to checking your own work to be sure that it is all entered correctly and that
there are no overlapping items, with the LIST command you can check to see that the di-
mensions associated with the drawing you have on file are correct and not altered in
any way. If the dimensions have been altered, check to see that al/ of the necessary di-
mensions have been altered.

Another great advantage of LIST is that it enables you to determine if there are overlap-

ping lines when making hatches and dimensions. Use LIST, then Crossing, to see the
number of objects overlapping.

The ID Command

The ID function is similar to the LIST function, in that it gives an exact position. The dif-
ference is that it gives an exact position of a point rather than an object. This command
1s used in 3D modeling more frequently than in 2D modeling, to determine the Z depth
of items. In 2D this can be useful for finding out the exact position you are looking at
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on a zoomed screen, or for simply getting your bearings. Keep in mind that if you are
picking a point in space, a snap can give a more usable readout.

The location of the point will be relative to the origin or 0,0,0 of the model. If a point in
space is chosen, the Z depth will be the current elevation; if an object is chosen with an
OSNAP, the actual Z depth of the object will be used.

ID can be used as a reference point for the next point entered using @:

Command:LINE
From point:@2,0 (starts the line 2 units in X from the ID
peint)

There are basically two ways of using ID. The first is to find the parameters of a point
on the screen.

Command:ID
Specify point:(pick a point)
X = 34.6375 Y = 24.8758 Z = 0.0000

This will give the coordinates of a point in space in the defined units. The second is to
locate a point by typing in the coordinates.

Command:ID
Specify point:23,4,0

The STATUS Command

Another useful command for determining what is happening is STATUS. As you be-
come proficient with AutoCAD, you will find the STATUS command more and more
useful, because it displays a listing of all the statistics of a file.

The STATUS command also offers information on memory and the partition on the hard
drive where your temporary file or .ACS file is being stored. If you run out of space in
this partition (in a classroom this is often the A: drive), the program will terminate after
first saving your file.

STATUS is most often used by beginners to determine if the color setting is overriding
the layer color setting.

Enter STATUS at the command prompt and read the status of your file.
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Step 1

Step 2

Step 3

Now use SPLINE to create a spline through
the identified points.

Setup three layers, for Points, Object, and Dimensions. Make Points current. Then add
points.
Make the top center or third point active, and change Size Relative to Screento 5%.

8.2500
6.9375

25008

2.2500

0.7500 TYP. ALL SPACES F

5.6850
4.5000

0.7500
07785
97965
0.8665
2.5305
3.0000
3.2387
3.3759

18750

1.9305
1.3592

Add the points. The lower left corner will be 0,0.

Command : POINT

Specify point:.75,.75
Command : POINT

Specify point:1.5,.7725
Command : POINT L+
Specify point:2.25,.7965 +

Command : POINT +

Specify point:3.0,.8665
Command : POINT

Specify point:3.75,1.0305 ete.

Change OSNAP to NODE and use SPLINE to create a spline through all of the points.

Command : OSNAP
Object snap modes:NODE

Command : SPLINE

Specify first point or
[Object] : (pick the first point)

Specify next point:(pick the next point)

Specify next point or [Close, Fit Tolerance]: (pick the points
in sequence)

Specify next point or [Close, Fit Tolerance]: (pick the last
point)

Specify next point or [Close, Fit Tolerance] : .
Specify start tangent:(pick the first point)
Specify end tangent: (pick the last point)
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Step 4 Using the drawing given at the beginning, add the outside lines.

Now use the Boundary op-
tion to help determine the
area of the top of the part.

Step 5

Now pick the lines and the spline.

6
5

Press .1 when you are finished and you will return to the Boundary Creation dialog
box.

From the dialog box, select Pick Points. You will be prompted to pick the internal
point; choose the inside of the part.

A region will be created and you will have the area for the part.

If your system doesn’t allow this, enter the
AREA command, use the Object option, and
L for last object.

Step 6 Now list the properties of the spline and one
of the point nodes. 1

You will get a listing of the properties. 2
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Step 7

Step 8

Step 9

Now add some points along the top edge of the part that corresponds to the X measure-
ment of all of the points. This is to double-check that all of your points are entered cor-
rectly. Use DDPTYPE to change the point style to the vertical line as shown.

Command :MEASURE 1

Select object to
measure: (pick 1)

Specify length of
segment or [Block]:.75

Use Undo to remove the points once
they have been used to double-check
the lower points.

Now add the remaining lines and di-
mensions to this view.

Pan the screen over and, using the same method, draw in the front view of the gusset.

8.2500
63375

25000

22500

0.7500 TYP. ALL SPACES

5.6250
4.5000
T

0.7500
07725
0.7965
0.8665
2.3305
3.0000
3.2387
3.3750

1.8750

1.6305
13592

0.4680
0.8430

28125

356235
3.1650
0.7580

TYP. ALL SPACES

The points will be much easier to enter if you make 0,0 the upper left corner. Move the
first view up and out of the way.

When you are done, add a title block and notations to complete the drawing.

Type in the word TIME to see how long it took you to do the drawing.
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Step 1

Step 2

Step 3

DIVIDE and MEASURE are used most effectively on

PLINEs. In this example we will draw a pseudo four-cen-
tered arch.

First we must determine the span of the arch. Start by
setting up some construction lines with the span and the
rise of the arch.

We will make the span 5" or 60 ”, and the rise

R6*
147 f _—r
{'=2*

Draw in two construction lines as shown. 7N 7N
/ \ | « \
. . ” / \
Then put in two circles, each one centered 6 N_ .~ N~

from the end of the span line, having a radius of

6”. I -

Draw lines tangent to the circles terminating at the top of the rise. Trim the circles.

N -/

Use PEDIT with the Join option to make two plines, one on either side of the rise.

Command: PEDIT

Select object: (pick 1)

Object selected is not a polyline

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

Enter an option [Close/Join/Width...rve/Ltypegen/Undo]: j
Select objects: (pick 2)

Select objects:d

1 segments added to polyline

POINT, DIVIDE, MEASURE, and Inquiry Commands
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Step 4 Use DIVIDE to divide the plines into six equal sections for the stone pieces. First set
PDMQODE. Under the Format menu, pick Point Style.

@ Point Style

J_TT—IWI—TW

ol e

Y

I %

EJ |

o]

Command :DIVIDE

Select object to divide: (pick 1)

Enter the number of segments or
[Block] :6

Your PLINE should have six points on it. Do the same with the other side.

Step 5 Now OFFSET the PLINEs first by 67, then by 7”.

Step 6 Use FILLET with a radius of 0 to close the top off. Then use LINE with the OSNAP NODE
and PERpendicular to make the lines for the stone.

The hidden lines and arrows show the method of calculation.
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Exercise 13 Practice

Create the simple floor plan shown below.
Use DIVIDE to divide the glass wall and gliding doors into equal portions.
Use MEASURE with BLOCK to create the decorative brick wall.

& & & &
N P i il
1IE |
GLIDING DOOR UNIT £DROOM
wOOD
SEAT
i CLOSET 2
b VW
1o
3]
1-4
~
l 'y,
| -~
e
14R up
37:-6" ’
|
FLOOR PLAN
0
_ i
-
Insertion
. Point
P
Y

DECORATIVE WALL
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Exercise 13 Architectural

This steel roof framing plan is very difficult without DIVIDE.
To place the 'marks' make a dimension style without extension or dimension lines.
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Exercise 13 Mechanical

Use DIVIDE and MEASURE to produce 13A.
Use AREA to find the various surface area of 13B.
Use PDSIZE to display the nodes at the correct distance.

R0.40

R2.25
©95.50
?6.50
?2.00 »3,00
@0.5000
1,00
R3 R17 #13
_P/
. +
— f—38— R3
RS 3
*° / 7 N L i T

89

13B
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A <—1 /—ND 7 DRILL 201 DEEP

Exercise 13 Challenger

Find the area of the exterior surface.

R79
[
i
A <+ SECTION A-A
- 932 = 954 FILLETS & ROUNDS 32 R
{
. . | V. e —tr
il i | i Hi
H{ 48 1 i }M
N R G '::'l:::Jtzza‘;;L__YJ ____________ - Y
f $ L‘r:::‘:::r wa r 603
R32 t l i * ? 318
302 I I
=y 270 | 380 CLENT € Weeds MIL:
‘ T, + i TITLE FINISH:
. 100MM CASTER ASS. SCALE: 7700
__.1 254 }-._ TOL. UNLESS SPECIFIED DRN: Yawin, Frandham
64— DECIMAL  0.0=%0.1 DATE: Wiy 3 2006
P86  [e-— 0.00=*0.05 SW'BEY: Posid_Borudutty
11 MOHAWK COLLEGE | Mo ccrs
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Introduction

Attributes for
Title Blocks and
Notations

Attributes

On completion of this chapter, you should be able to:
1. Define a series of aftributes
2. Block the afributes
3. Insert the atributes onto a drawing
4. Use the ATTribute DIAlog boxes
5. Create an atiribute fable.

In addition to creating geometry and drawings, AutoCAD allows for the generation of
non-graphic information which can be accessed in the form of bills of materials,
schedules, parts lists, and other data that is cross-referenced on the drawing. This
non-graphic intelligence is called an aftribute. Attributes provide a label or tag that lets
you attach text or other data to a block. This attribute information can then be
downloaded onto your file in a text format.

Attributes can also be used to generate templates for fill-in-the-blanks situations such
as on drawing notations and title blocks. This information can then be used by your
system manager to track files and drawings.

Attributes are commonly used to fill in relevant information on title blocks and other
drawing notations. All of the sizes for the inserted text are determined at the time the
attribute is defined and blocked, as are the placement of the text and the lettering font.
All the user needs to do is add the missing information for the customer, name of part,
date, name of designer, etc.

N

COMPUTER AIDED DESIGN SERVICES
G WA TV

Skylad Industries| B.Challis
““Hook Link ¥ 1:500
X0 WING 4D

March 17 2008 DFC-1003

4 SCALE
In the title block in Figure 14.1, all the informa- BEACH DESIGNS
tion relative to the current drawing (in italics) has
been added using attributes.

Command : ~INSERT

Enter block name or [?]:TITLE

Specify insertion point or [Scale
/X/Y/Z/Rotate/PScale/PX/PY/PLZ/P
Rotate] :0,0

Enter X scale factor,specify opposite corner,or
[Corner/XYZ] :

Enter Y scale factor <use X scale factor>:d

Specify rotation angle <0>:. (the same as block inserts)

Customer name <Skylab Industries>:d

Name of Part<>:Hook Link

Enter the current date (Month/Day/Year):March 17 2006

Drawn by <B. Challis>»:d

Scale <1:5>:4

Drawing no. DFC-####<>:DFC-1003

Figure 14.1

Remember that the angle brackets contain defaults, e.g. <Skylab Industries>.
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Use -INSERT and -ATTDEF to

Defining the
Attributes

avoid the dialog boxes.

To define attributes, use the ATIDEF command. In a title block the text font for the block
titles (Name, Date, Drawn By) should be different from the text font for the current
information. Before creating the attribute definitions, load the new text font.

To define the attribute use -ATTDEF or the Attribute dialog box.

The ATTDEF Command

The ATTDEF command allows you to define an attribute. We will create the attribute
definition for the date. Access the ATTIDEF command through the command line.

The command line equivalent is ATTDEF for the dialog box and -ATTDEF for the com-
mand string,.

Figure 14.2 illustrates a corner of a title block. The word Scale is added in text to iden-
tify the information within that box. The tag Scale will then be added with the ATIDEF
command. See the Attribute Definition dialog box on the next page as well.

Command : ~ATTDEF

Current attribute modes ~- Invisible~N, Constant-N,
Verify-N, Preset-N

Enter an option to change [Invisible/Constant/Verify/Preset]
<done>:.

Change the modes if you want the attribute to be constant, invisible, preset, or verified.
In this case no change is necessary.

The attribute tag is a one-word summary of the subject of the attribute. In this case,
you want the user to enter the scale of the drawing.

Enter attribute tag name:Scale

The attribute prompt is what is actually going to appear on the command line. This
prompt asks you for the required information, in this case the scale, and it should offer
any further information that may be required in order to enter that information.

Enter attribute prompt:Enter scale of drawing

The default attribute value is what the user will usually want to use. If most of your
drawings are done with a scale of 1:50, that is the scale you should use as a default.

Enter default attribute value:1:50

Now that the you have identified what your attribute is going to say, you need to place
it on the title block. ATIDEF works like the TEXT command.

Specify start point of text or [Justify/Style]:J

Align/Center/Fit/Middle/Right/TL/TC/TR/ML/MC/MR/BL/BC/BR:R
Right: (pick the right to have your text right justified)
Specify height <0.1800>:.25

Specify rotation angle <0>:.
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Text in the Standard font was used to define the
text for the title block. The tag for the scale at-
tribute is in the Italic Complex Font. This is ScALe SCALE
where the current scale will appear. The tag
shows up as shown in Figure 14.2 until the at-
tributes are blocked.

Figure 14.2

Using the Define ATTribute DIAlog Box

In the Attribute Definition dialog box you can set the modes, tag information, prompt,
location, and text style as described above. When Insertion Point is chosen, the dialog
box will disappear until the point is chosen, then reappear once the selection is made.

Mode Adtribute
M invisible Tag iscale
[ Constant Prompt: gentel scale of drawing
[ Vesity : .
[ Preset Value: (150
insertion Point Tent Options
Specify On-screen Justification:
o Text Style: | 1TALICC &
The Value box means default ., [ = ]
value. ! [ Boalin¢ |0
{71 Align below previous attribute definilion
Lock position in block
ok 1 cace ] Heb ]

When using the dialog boxes you need to be sure to enter a point for the reference
point (Specify On-screen). If not, your attribute could end up anywhere.

Once the attribute definitions are all entered, the attributes can be blocked and then in-

serted.
Ediﬁng Attribute If you have made an error in defining the attribute you can change the attribute
Definitions definition with the CHANGE command or with the Edit Attribute Definition dialog
box.

The command line equivalents are ED, DDEDIT or CHANGE.

DDEDIT and ED give you a dialog box where you can change the tag, prompt, and de-
fault values, etc. The CHANGE command does the same without the dialog box.

Command : CHANGE

Select objects: (pick the definition you wish to change)
Select objects:d

Command :DDEDIT

<Select a TEXT or ATTDEF object>/Undo: (pick the ATTDEF)
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The Edit Attribute Definition dialog box will offer you three input boxes to change the
tag, prompt, or default value. Note how the default value is here called the Default.

:gen!er scale of drawing

CHANGE and DDEDIT alter the
Attribute  Definitions, not the
atiributed block.

1:50

0K ] { Cancel ] [ Help

Press OK to complete the change.

BLOCKing the Attributes

Once the attributes are all defined, you must BLOCK the information. Pick the attribute
definitions in the order that you want your prompts to appear by picking each attribute
in order. If you use Window, you may be prompted in the reverse order.

Inserting the Attributed Blocks

Having created the attributed block, now use INSERT to place it on your drawing. Once
inserted, the block will contain the values for each attribute in that particular instance
or application.

If you use -INSERT you will be prompted for the information on the command line. If
you use INSERT, you will get the Insert dialog box. You can also use the ATIDIA dialog
box for inserting attributes. If this dialog box does not appear, toggle ATTDIA on.

Command : ATTDIA
Enter new value for ATTDIA<O>:1

Changing Attribute Definitions

While inserting the block, you may notice some errors in the block definitions. To
change the attribute definitions at this point, use EXPLODE and then CHANGE or
DDEDIT. When you EXPLODE the attributed block, it will revert back to the tag format.

-

4 g N
BEACH DESIGNS BEACH DESIGNS
COMPUTER AIDED DESIGN SERVICES COMPUTER AIDED DESIGN SERVICES
P Do % Poveroan X J D BT -
CUSTOMER DRAWN I_Skylab Industrie B. Challis

K T MRt SCALL g F PART. AL
- PART _ SCALE Hook Link _ 1:500
" DATE == “DrWNO “March 17 2008 | = “DFC-1003
Affribute definition with tags Altributed block instance
Figure 14.3

InFigure 14.3 the graphics with attribute tags before they are all blocked are shown on
the left, and the inserted block with the instance values on the right. If you want to
change any of the default values once they have been entered, use EXPLODE then
CHANGE or DDEDIT.
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Displaying
Attributes

Creating
Attributes for
Data Extraction

When attributes are added to objects, they can be made universally invisible by setting
the Invisible mode in the ATTDEF command, or you can make them invisible later using
the ATTDISP command.

The ATTDISP Command
ATIDISP controls the display of attributes. It is only available on the command line.

Command : ATTDISP
Enter attribute visibility setting

[Normal /ON/OFF] <Normal>:OFF

all attributes visible

i

Where: ON

all attributes invisible

it

OFF

Normal = normal visibility, set individually

Attribute Modes

If you want to INSERT the attributed blocks without having to turn the display off, you
can set the attribute mode to invisible. You can set these as follows to make attributed
block insertion easier:

INVISIBLE makes all attributes invisible

CONSTANT  makes an attribute uneditable; for example, the president’s desk is
always the president’s desk even though the president may change

VERIFY allows you to take a final look at what you have entered prior to
having it added to the drawing

PRESET is used when creating attributes that will always have the same
value

Attributes can be used both for title blocks and drawing notations, and for occasions
where the information can be downloaded to a price list or bill of materials. The
attributes are all defined in the same way, and the extractions take place once the
attributed blocks are all inserted.

When attributes are used for drawing notations they are almost always visible on the
drawing. When they are used for bill of materials, parts list or schedules, the attributes
are usually invisible on the drawing but shown on the Attribute Extract Table, as ex-
plained on page 267.

Attributes are always associated with blocks. If you want an attributed block, first cre-
ate the geometry for the final block, if there is any, then add the attributes. You will
need to have lines and text as well as attributes in a title block, but you will not need ge-
ometry in an attributed block that is meant, for example, to extract room colors.

Tutorial 14b gives an example of attributes used for extraction to a Bill of Materials.

The concepts for attributes are relatively difficult for non-computer users. The only
way to see how they are used is with practice. There are three tutorials at the end of this

chapter starting on page 268. If you do all of them, you should understand better how
attributes work.
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Editi ng There are two ways of editing attributes:one at a time or in groups. For one at atime use
Atiributes ATTEDIT or the Enhanced Attribute Editor.

y 11 i&aibaz%;'ﬁ

You will be prompted to choose the block to edit. Then you will get this screen.

Attributes

Blockeame . JT

ENTERPARTIO

DESCRIPT

MATERIAL.

S 180X 1,25

1626

You can change the value of the attribute on this tab, the size and quality of the text on
the next, and the properties (layer, color, linetype) on the last. Make changes then click

OK.

e : X2
H 4 G128 1 1. a2
| g5 B
' 160 X 128 | <80 X 125
: 528 : 526
i 1
| |
i wizs 20123
i . i s
! 60 x 125 | =60 % 1.25
H ; hd
i T ; T

14 i

Before ATTEDIT After ATTEDIT

Figure 14.4

Command:~ATTEDIT

Edit attributes one at a time? [Yes/Nol<Y>:N
Performing global editing of attribute values

Edit only attributes visible on screen? [Yes/No]<Yy>:.l
Enter block name specification <*>:JIGLEG

Enter attribute tag specification <*>:Material

Enter attribute value specification <*>:.

Select Attributes: (pick 1 pick 2)

Enter string to change:Steel

Enter new string value:Bronze

Figure 14.4 show a global change on a number of attributes. The value is case sensi-
tive, i.e. Steel will work, STEEL won’t. Make sure that you have typed the information
in correctly or you will have problems.

If you need to change a lot of the information on an attributed block, another way of
doing this is to EXPLODE the block, redefine it, then re-block it under the same name.
All of the block instances will be updated.
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Data Extraction

Now that the data have been entered correctly, you can have the file printed out onto a
spreadsheet or materials list by using the command ATTEXT. This operation does not
change the drawing in any way, but takes the attribute data to applications such as
Excel, Lotus 1-2-3, or your favorite word processor. You can either export the data, or
have it written immediately on your drawing with EATTEXT.

ATTEXT and Template Files

To extract data with ATTEXT you must create
a template file in .txt; Wordpad or Notepad
are the easiest to use.The template file might
look like this:

PARTNO C008000
DESCRIPT C015000
MATERIAL C008000 ;
SIZE C008000 Lo Sdealbegts, e
PRICE C008000 TN L

] hardwarefist tst

The template file is set up with the tag plus
the code:

PARTNO C008000

Where: PARTNO = TAG
C = character
008 = & characters maximum in the jig name (C008000)
000 = number of decimal places ( none are needed for a

character field)

Once the template file is created, invoke the ATTEXT command and you will get the At-
tribute Extraction dialog box. The template file is the one you have just created. The
extract file is the one you are trying to make. View the extract file in Wordpad or Note-
pad.

EATTEXT

If what you are after is a compiled listing of your attributes on screen, use the EATTEXT
command. This will walk you through the process of extracting all of your attribute
data and placing it on your screen. This is a new command with Release 2006. In Re-
lease 2008 it has become much more complicated. Simply remove all references to ob-
jects other than attributes when prommpted and it will work beautifully.

You will be prompted for such things as a table heading, in this case the heading Jig
Assembly was chosen. Figure 14.5 shows an extraction from quite a large drawing.
The lists can be numbered according to any of the tags.

hardware
Duontity DESCRIPT MATERIAL | Name [ PARTNO | PRICE | PRODNO SIZE

1 Jig Leg Bronze JI | JIGI3S | 5.26 60 X 1.25
1 brass | jigleg none

2 Jig Leg Steel JU | JIGI35 | 5.26 60 X 125 |
7] 1

4 Jig Leg Bronze Ji JIGI25 | S.26 60 X 1.25
4 Stand. Bushing ] Steel B BUIZS | 329 125 X 55
2 Stond. Bushing| Steel Bl BUI2S | 329 125 X 55|
19 Jig Leg Steet J | JIGIZ5 | 526 60 X 125
31 2

Figure 14.5
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Step 1

Step 2

Step 3

Use LINE and PLINE to create the design for a standard title block. Use TEXT to enter the
headings for each area. Use imperial or metric sizes.

[ &4 -l
Yourtitle block shouldbein | i - !
a layer called title. If itison  [cosn=r e
Layer 0, it will pick up the e e _;_ e ke
linetype, layer and color of i
R DATE: DRAVING NG -
the layer current in the 050 112
receiving file when it is
inserted.
CUSTOMER DRAWN BY: DRA WN
NAE, [F PART: SCALE
Add the attribute definition for the
MV§ DA Té'( i DRAVING NI
date. N
ot Aribke

First use the STYLE command to set a
new text style for the attributes. Use the typed-in version of ATTDEF for this one.

Command: STYLE (set a new text style with the name attributes
using a different font)

Command : ~-ATTDEF

Current attribute modes:Invisible-N Constant-N Verify-V

Preset-P

Enter an option to change
<done>:.

Enter attribute tag name:Date

[Invisible/Constant/Verify/Preset]

Enter attribute prompt:Enter today’s date

Enter default attribute value:

Justify/Style/<start point>:J
Align/Center/Fit/Middle/Right/TL/TC/TR/ML/MC/MR/BL/BC/BR:R
Right point:(pick 1)

Specify height <5.0000>:.15

Specify rotation angle <0>:.

Now enter the attribute for the

. . . Mode Atiribute
designer using the Attribute [ iwisible Tag Thawn
Deﬁﬂition dlalog bOX. [ Constant Prompt: ienter designer's name ;
ety e T T '
[ Preset Value: S RKyles :
Inserion Paint Test Optione
Specify On-scieen Justification:
Fent Sile: JAraLeC :
ORAWN BY:
DRAWN [ Heigh< B0
[ Botation ¢ ] 0

Use your own name as the default.

1 Align below previous attibute defintion

[} Lock position in block

S

!{ Cancel ][ Help J

If your attribute is not where you want it, the Insertion Point area cannot have been set
up right. Use Undo to undo this command, and try again being sure to specify the inser-
tion point on screen by first choosing Insertion point from the dialog box.
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Step 4

Step 5

Step 6

Step 7

Use either the command line or the dialog box method of defining the other attributes
so that each area has an attribute tag,

Once these are in, the title block can be inserted onto other drawings.

Title blocks are meant to be used

on many different drawings. Save [ceme ey

this file under the name of Titlel |_ MC“US TOMER — DRAWN
just to see if it works. Be sure you PART SCALE
know what directory itis going to. ™= A O

When in doubt use the A: drive or DATE DRWNO

your flash drive.

Save Drawing As

Command : SAVE

TITLE1l

Open a new file and test the block out. Use either the dialog box or the command line
form of the INSERT command. Keep the Titlel file open as well.

Command :New

Command: -INSERT

Enter block name or [?]:TITLE

Specify insertion point or [Scale/X.../PRotate]:0,0

Enter X scale factor, specify opposite corner,or
[Corner/XYZ] :d

Enter Y scale factor <use X scale factor>:.

Specify rotation angle <0>:.

Customer name <Skylab Industries>:.Jd

Name of Part <>:Hook Link

Enter the current date (DD/MM/YY):17/03/06

Drawn by <S.R.Kyles>:Bill Challis

Scale <1:50>:.

Drawing no. DFC~-####<>:DFC-1003

With the ATIDIA system variable on, you will get this dialog box to let you see all of
your attributes. To change the defaults, simply type over them.

Turn on ATTDIA as shown.

Command:ATTDIA

Enter new value for
ATTDIA<O>:1

Click OK to place them on screen.

A good way of checking your attributed
block is to have a fellow student insert the
block and fill in the details of the attrib-
utes without your help. If he/she has any
problem understanding the prompts, go
back and edit them. While you may un-
derstand your prompts now, the fact that
someone else doesn’t understand them
may indicate that you won’t either after a
few days.

Block name:  tast

entat diawing number
anter seale of drawing
eriter designer's name
antar today’s date
Enter ndme of Pant

CUSTOMER

DFC -1003

150

Bil Challs

T8

‘Hook Link]

Skylab Industries
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BERERE
M ByLayer

Laver

0

‘Linetype

Linetyp..,
Pt style
Linewsi...
Hyperink

=

o Brarer

1.00
yColor

Sraver

Thickness

0.00

it

{ Rotation

Contents .DATE
Style  TALICC
Justify  ‘Left

Widkh f...

T ..

Pasition Z

e
~48.04

2845
0.00

Step 8

Other areas you may want to adjust are the attribute text sizes or justifications.

Go to the file Title1. Use CHANGE, DDEDIT, or the Properties menu shown on the left
to make necessary changes.

BRAVN

CUSTONER 8Y: . . .
Skylab Industries Brian Crippin

WEE M Hook Link | T 1:50

DRAVING NG

™ 17,/03/06 DFC — 1003

For the justification of attributes such as in Skylab Industries and DFC - 1003, shown
below, neither CHANGE nor DDEDIT will help. Use the Properties bar under the Mod-
ify menu shown on the left or

Command:-justifytext
Select objects: (pick the text)
Select objects:d

Window. Help

4 properties By o @

#” Match Properties

: External Reference 35 SENn
I Clip tage »
| 40 Erase g8 etch...
C% Copy x»f) Polyline
AN Mirvor ¥ spline
- & offset . Multiine...
B8 array... ~ ltribute 4
*i" Mog ) 5% Block Description...
= D potate
[r;} Scale
l; [, stretch

Once changed, save the file again and reinsert it.

If you have updated the file, resaved Oy anpugs
it, and reinserted it and the same O Vi tems you carmol page

problems still exist, erase the Titlel Hems not used in drawing:

block, then use PURGE to erase it All items
from memory. Sometimes, even if ? ?,';’;‘:fm,, s
you have updated the file, it will b Lo
bring back the old file instead of the & Wine syes
new one. Purge is a great way to e
clean up your files of unwanted data. E Table styles

Text styles

Command : PURGE :

] Confirm each item to be puiged
) Purge rested items

fege f Pugeal | [ Cose ] [ Hep )
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Step 1

Step 2

i

In this tutorial, you will create a jig with a bushing and jigleg. In a manufacturing envi-
ronment, it is usual to have items such as bushings purchased rather than made on-site
to save both time and money. If you were to create a drawing of this part using these
items, you could also have the ordering information stored as attributes with the block
before it is inserted into the drawing.

Draw up these very simple parts in imperial measures on different areas of your
screen. Make separate layers for the bushing and the jigleg.

6.00

ls——— 3.00 ——-i

#0.20
©0.30

20.40
#0.60

If you wanted to create a bill of materials for these items, the information could in-
clude:

» Part Number
* Description
¢ Material

¢ Size

¢ Price

Then you would add the quantity and order the parts. The information listed above will
be added as attributes to the block before it is blocked and then extracted later.

The words in this illustration are attribute tags, not

text. No text is needed in this exercise.
PARTNO

DESCRIPT
MATERIAL
SIZE
PRICE
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Add the attributes for the part using these default factors:

Tag Prompt Default Value
Partno Enter Part Number JIG125
Descript Enter Part Description Jigleg
Material Enter Material Steel

Size Enter Part Size 60x1.25
Price Enter Current Price 5.26

Enter the information for the jig with the -ATTDEF command. Use the Attribute Defini-
tion dialog box for the bushing.

Command: -ATTDEF
Current attribute modes:Invisible-N Constant-N Verify-V
Preset-P

Enter an option to change [Invisible/Constant/Verify/Preset]
<dcne>:.J

Enter attribute tag name:PARTNO

Enter attribute prompt:Enter Part Number

Enter default attribute value:JIGl25
Justify/Style/<start point>:(pick a spot beside the part)
Specify height <5.0000>:.03

Specify rotation angle <0>:.J

When entering the next line for the attribute, the attribute definition will line up with
the last entered line if you press ! at the text justification line or simply choose OK on
the dialog box. The attribute definitions will line up perfectly.

Command: -ATTDEF

Current attribute modes:Invisible-N ... Preset-P

Enter an option to change [Invisible.../Preset] <done>:.
Enter attribute tag name:DESCRIPT

Enter attribute prompt:Enter Part Description

Enter default attribute value:JIGLEG
Justify/Style/<start point>:.d

Command:

ATTDEF
Current attribute modes:Invisible~N ... Preset-P
Enter an option to change [Invisible...Preset] <done>:.

Enter attribute tag:MATERIAL

Enter attribute prompt:Enter Material
Enter default attribute value:Steel
Justify/Style/<start point>:.

Continue with the final two definitions until all five are complete. It’s simply a matter
of typing.

Use J at the Justify text prompt to line the attribute up with the previous definition.

Also use . to bring back the previous command to make the attribute definition more
rapid.
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Step 3

Step 4

When all of the information has been added, create a block of the part with anew name

to help you identify it

Command : ~BLOCK
Rlock name (or
Insertion base

Select objects

Remember that the block will disappear.

as an attributed block.

e

?) :ATTJIGLG
point:CENter of (pick 1)
: (pick 2, 3)

PARTNO
DESCRIPT
MATERIAL

PRICE

Do the same with the bushing using the dialog box. Use the values listed below.

Tag Prompt Default Value
Partno Enter Part Number BUI125
Descript Enter Part Description Stand. Bushing
Material Enter Material Steel

Size Enter Part Size 125 % .55
Price Enter Current Price 3.29

Usethe dialog box by either typing in ATTDEF or on the Draw menu, choose Block then

Define Attributes.

Attribute Definition
Mode Attribute
[ invisible Tag: paitno
[ Constant Prompt: : ertes part number
gézz t Vo T @
Insetion Point Text Options

Justification:

Text Style:

| Height<

[

FRotation <

] avlign below previous attibute definition
Lock position in black

L

0K i { Cancel ] {

Help ]

After the first definition is entered you can pick the ‘Align under previous definition’
button to have the attribute definitions line up.

Y our part should look like this.

PARTNO
DESCRIPT
MATERIAL
SIZE
PRICE

N
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Step 5
block.

The important thing to remember with
this is to pick the insertion base point.
You are not prompted for it, so often
people forget to pick it. The default 0,0
will make placing the bushings on the
part quite difficult.

Step 6

Use the BLOCK command with the dialog box to save the geometry and attributes as a

Block Definitio

Name:
EBushing1 25 v

Base point Objects

Pick point Select abjects
® > Betain

v 3 Convert to block

- O Delete

< & No ohigcts selected
Settings

Blockynt:t ~ [Seals unifomly

(Uniless .. Allow exploding
Description:

[ 0peninbiock editor
é i i Cancel ] { Help T

Use ZOOM All to get the original file back onto the screen. Add four circles for the

Jiglegs at 0.50 from the edge of the part in each corner. Add four circles at the QUAD-
rant of the center line circle on the inside. Now insert four jiglegs and four bushings

onto the file.

Command : ~INSERT
Block name (or ?):ATTJIGLG

Insertion point:CEN of (pick 1)
X scale factor <1>/Corner/XYZ:d

Y scale factor (default = X)
Rotation angle <0>:.
Enter Part Number <JIG125>:;

cd

Enter Part Description< Jigleg>:.

Enter Material <Steel>:.d

Enter Part Size <.60 x 1.25>:d

Enter Current Price <5.26>:d

To get all four of these jiglegs placed, you could insert the object three more times or

you could copy the existing block.
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Step 7 Use the Attribute Dialog box to enter the final four parts.

INSERT the four bushings, making sure to rotate each one by 90 degrees so they line up
correctly.

Command : INSERT

Name: | bushing! 25 v | Browse.. | &
|
Path: \‘v/
Insertion point Scale Rotation
Specify On-screen 1S pecify Brn-screen [T} Specify On-screen
; S, W [rmm—— Anle: SUWWW%
Black Unit
Unit: Unitless

Factor 55

SRS

Uniform Scale

[JExplade { ok || cancel || Hep |

When all four bushing blocks
have been entered, your file will
look like this:

Notice that when you insert the bushings, the attributes will be rotated along with the
geometry. This is of no importance because the attributes will not be part of an overall
drawing. In an electrical drawing, however, the attributes must be visible and legible;
in this case, you should create attributed blocks for both directions. When attributes
are added to parts in mechanical or architectural applications, they are not usually
printed or plotted.

Step 8 If you were just making a drawing, it would never look like this. Use ATTDISP to turn
all of the attributes off.

Command : ATTDISP
Normal/On/Off <current value>:OFF

Step 9 Finally create an attribute table containing the Bill of Materials. Use EATTEXT and sim-
ply follow the menus.

Command : EATTEXT

Attributes 275



In this Tutorial we will create attributes for the footings in Tutorial 12b page 229.

Step 1 Open Tutorial 12b and save it as Tutorial 14¢c. Make one copy of footing A and one of
Footing B outside the grid.

< NAVE
NAME
o o
.« o Yo AN

Use the ATTDEF command to define attributes with the same defaults as shown below.

Footing A
Tag Prompt Default Value
Name Enter Footing Designation Footing A
Size Enter Size 4000x2000x2300
Volume Enter Volume 7 cubic meters
Pins Enter Pin description 4 % 250 projection
Footing B
Tag Prompt Default Value
Name Enter Footing Designation Footing B
Size Enter Size 2000x1000x1300
Volume Enter Volume 3.5 cubic meters
Pins Enter Pin description 4 % 125 projection
Step 2 Block the footings and insert them into the grid layout as they were before.
Step 3 Use ATIDISP to turn the Attribute Display off.
Step 4 Use EATTEXT to get a list of the footings on the part placed on the drawing. Simply open

the dialog box, use Next for every entry, add the title ‘Footings’ where required. In Re-
lease 2008, you will nedd to remove any information not related to the attributes.

Footings
Quantity Name NAME(1) PINS N S1ZE VIOLUME
6 footingb | Footing A4 x 250 projection | 4000 x 2000 x 2300 | 7 cubic meters
16 footinga | Footing A4 x 250 projection | 4000 x 2000 x 2300 | 7 cubic meters
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Exercise 14 Architectural

First create this title block with attributes as shown. Save the file.
Draw the two sample windows shown. Add the attributes. BLOCK them.
Draw the simple layout shown. INSERT the attributed windows.
Use EATTEXT to get a window schedule. Insert the attributed title block.

Tl orawn By o Revisiors
T|TLE DRAWN BY | ScALE REV
[Project Checked By e ¥
PROJECT CHECKED BY| DATE | DRW.#

TYPE

PRODNO pella36a
FINISH walnut

double glazed
casT 450.00

walnut

double

875.00

pella6la

glazed

Second Floor Window Schedule

Quantity

COST | FINISH Name

PRODNO

TYPE

3

875.00 | walnut | windowl

pella6la | doub

le glazed

10

450.00 | walnut | windowl

pella36a | doub

le glazed

[Trétes TOrawn Byi Scales Revision
WINDOW PLAN JAMIE JONES | NoTED 5

Project IChecked By Tate: v ¥

WESTOVER HOUSE WENDY BENEDETTI | 01/04/08 A2
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Exercise 14 Challenger

Draw these desks, the dimensions are on page 67.
Attribute as shown. BLOCK them and then make the room layout.
Create a Furniture Schedule using EATTEXT.

ChairaA
D es |'< B I gupgger
artdes
PP | Degka
Fabric
Partno R E— Base
Fabric | Finish
Base | Cost
Finish |
Cost |
I
l
ChairB
Suppller
Partdes
Partno
Fabric
Base
Finish
Cost

i 16'-6

I 27'-6* !
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Index

A
absolute coordinates, 6
acad.awt file, xiii

dligned dimensions, 123
angle brackets, 30
angles

degrees/minutes/seconds, 17

dimensioning, 125
putting lines in at, 8
ANGULAR dimensions, 125
ARC command, 12, 24, 31
AREA command, 247
ATIDEF, 262
ATIDISP, 265
ATTEDIT, 266
ATTEXT, 267
atiributes, 261

B
BASELINE dimensions, 124

begin AutoCAD session, 1
BHATCH command, 165
BLOCK command, 181
blocks

attibuted, 264

defining, 181

editing, 186

external, 183
borders

in paper space, 218
brackets, 30

BREAK command, 36

C
cartesian coordinates, 6

center lines, 58
center marks, 132
CHANGE command, 147, 263
CHPROP command, 110
CIRCLE command, 11, 19, 23
circles

creafing, 11

tangent to, 23, 33
COLOR command, 110
color

blocks and, 187

layers and, 109, 110
commands

entering from keyboard, ix

entry, 1
command lines, ix
configure plotter, 205
coordinates

absolute, 6

incremental, 7

poiar, 8

relative, 7

COPY command, 51
crosshatching, 165

crossing polygon system variable, 50

D
DDEDIT command, 147,263

DEFPOINTS layer, 129
delete
objects, 36
unused blocks, 188
DIAMETER dimensions,
125
digitizing. 6
dimensioning,

and paper space scaling,

220,222
basic, 122
center lines, 58
editing, 129
leaders, 148
stretching, 129
text, 126
dimension styles, 126
dimension text, 126
angle, 134
editing, 147
displaying foolbars, x
DISTANCE command, 249
DVIDE command, 242
DONUT command, 95
draffing stfandards, 202
drawing
compiling, 197
inserting, 183
lsometiic, 149, 164
opening existing, x
scale, 206
units, 1
dynamic
block, 188
zoom, 4
DYNamic option, 10

E
EATTEXT command, 267

ED, 147, 263
editing
commands, 51
dimensions, 129
hatches, 170
ENDpoint object snap, 32
ERASE command, 36
exiting AutoCAD, vi
EXPLODE command, 186
EXTEND command, 73

F
feetandinches, 1, 2

Fence, 51, 81
file names, xii
file
plotting to, 206
recovery, Xii
saving, Xi
FILLET command, 13,
20
fractional units display, 17
freezing layers
in paper space, 221
in single views, 108
frozen layers, 108
function keys, xi

G

geometry commands, 11

GRADIENT, 171

grid
isometric, 149
standard, 5

GRID command, &

grips, 37, 56

H
HATCH command, 165

HATCHEDIT command, 170
HELP command, 29
hidden lines, 58

|

imperial/metric, 1
incremental point entry, 7
inquiry commands, 246
INSERT command, 182

isomefric
grid and snap, 149
fext, 152

J

joining PLINEs, 89
justification of text, 146

K
keyboard entry, 1

keys (function), xi

L
last entity selection method, 49

LAYER command, 107
layers
changing, 108
colors, 109
defpoints, 129
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filtering, 171

freeze and thaw in paper space,
221

linetypes, 110
lock and uniock, 108, 115
thaw and freeze, 115
LEADER command, 148
LIMITS command, 4
LINE command, 11, 18
lines
center, 58
extension, 122
filleting, 13
freehand, 170
multipie, 97
using and entering, 11
linetypes
and layers, 110
assigning, 58
changing, 110
scaling, 58
LIST command, 250
lineweights, 204
linewidih, 204
LISCALE command, 58

M
MEASURE command, 243

MIDpoint object snap, 32, 44
MINSERT command, 186
MIRROR command, 53
MLINE command, 97
model space,
dimensioning in, 121
switching to, 219
modify poiyline, 92
modify toolbar, 51
mouse, X
MOVE command, 52
moving objects to 0,0, 53
moving viewports, 220, 228
MSPACE command, 219
MTEXT command, 144
MVIEW command, 219

N

NEARest object snap, 32
NEW command, xiii
NODE object snap, 32
NONE object snap, 32

O

object selection methods, 49, 69
object snap, 32

OFFSET command, 75
orthographic projection, 138
ORTHO option, 9

OSNAP command, 32, 39, 42
OTRACK option, 35, 42

P
PAN command, 4, 16
paper space
dimensioning, 220
floating viewports, 219
freezing layers, 221
scaling views in, 220
switching to, 217
paragraph text, 144
PDMODE system variable, 214
PEDIT command, 92
PLINE command, 89
plot
with paper space, 204
without paper space, 219
PLOT command, 204
POINT command, 241
POLAR, 9
polar arrqys, 77
POLYGON command, 94
polyiines, 89
preview
hatch, 166
plot, 205, 212
print dialog box, 204
properties, 115, 148
PSPACE command, 219
pull-down menus, X
PURGE command, 188

Q
QUIT command, xiv

R
RADIAL dimensions, 125
radius
arc, 12
circle, 11
sefting for filiets, 13
rectangular arrays, 76, 78
REDO command, 37
REGEN command, 16
relative coordinates, 7
remove entity selection method, 69
rotate and copy, 54
ROTATE command, 54
running object snap dialog box, 35

S
SAVE command, xiii
SAVE AS command, xiii
SCALE command, 55
scaling
dimensions, 127
drawings, 199
hatches, 167
linetypes, 58
plots, 206
text, 142, 198
fifle biocks, 201, 208
scroll bars, 16

sections, 202
SKETCH command, 170
snap

basic, 5

Isometric or rotated, 149
SNAP command, 5
SOLID command, 95
SPLINE command, 245
STRETCH command, 70
STATUS command, 251
STYLE command, 145

T
TANgent object snap, 32, 33

text
editing, 147
height, 142
importing, 203
justification, 142
paragraph, 144
special characters, 143
siyles, 146
underscored, 143
TEXT command, 96, 141
TILEMODE command, 218
toolbars
moving, X
restoring, xii
fransparent commands, 14
TRIM command, 34, 36, 72
Truelype Fonts, 146

u
UNDO command, 37

UNITS commang, 2, 17
units of measure,
aiternate, 17

surveyors, 17
\
values
absolute, 6
relative, 6

VPLAYER command, 222

W
WBLOCK command, 184

width of lines, 204
width of polylines, 89

window entity selection method, 38,
50

z
ZOOM command, 14, 15,

ZOOM in paper space, 220
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Drawings

Architecture, Civil,
and Transportation

Details
arches, 103, 119, 120
bench, 162, 163
bookshelf, 177
capital, 103
doorway, 106
insulated Concrete Forms, 240
stairs, 175, 213
wall assembly, 85
windows, 61, 84, 137

Drawing sets
commeircial, 237
residential, 192

Elevation
commercial, 194, 195, 237
interior, 162, 163, 177
residential, 65, 84, 176

Lot plans, 46

Pictorial views
cavdlier, 163
isometric, 164

Plan
floor, 85, 98, 134, 137, 207, 257
kitchen, 26

Presentation, 101
Profile moulding, 106
Rendering, 180

Section
details, 106, 177
Insulated Concrete Form, 240
residential, 117
stair, 175
structural, 194
wood, 177

Structural
all, 214
concrete, 136, 172
footings, 136
roof layout, 257
steel beams, 160, 258

Transportation, 102

Mechanical

Applied geometry
hook, 47, 48

Assembies

template, bushing and jigleg, 193

vise, 178

wheel, 196
axle, 45
axle support, 138
bolt, 104
bushing, 4
fop plate 116
wheel, 175

Complete
body and pin, 2156
faucet, 216
gasket, 161
pedestal, 238

Fasteners
polt, 102, 104

Gear
gear with threading, 86, 87

Orthographic projection
axle support, 138

Pictorial views
coupling, link, swivel hanger, 116
rocker amm, 66
rocker amn, top plate, 116
various, 118

Section
diering, 175
fastener, 210
vice, 178,179

Single view geometry
nozzle, 84
template, 27, 66
various, 25, 45, 47, 83

Wood

Cabinets
front, 28
side, 45

Clock
base and body, clock a, 105
bonnet and face, clock a, 139
full assembly, clock b, 239

Fireplace
mantel, 236

Orthographic projection
bookcase, 177

Reverse section
base, 105

Saw handle, 88

Shelving
bookcase, 177

Stairs
detail, 175
full, 213

Wood grain defail, 93

Compiled Drawings

Commercial
complete, 237
front elevation, 195
sections and details, 194
side elevation, 237

Furniture, 67, 68

Residential
complete, 192
elevations, 65, 84, 176
first floor, 98, 134, 137
full layout 192
kitchen, 26
second floor, 85
section, 117
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