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Introduction

Do you want to make floor plans or other drawing$aist and easy way using Autod8gkutoCAD® ?
But you don't have any practical experience of gigintoCAD, then this book is for you. You will star
from scratch and the book will guide you in stepstgp exercises to learn the commands and
procedures. | have tried to include all the infotimaneeded to complete different exercises irbibek.
I hope you will not be stuck at any point and wagter time in searching Help, Internet or other koo
to work on the topics.

The book doesn't teach you lessons to remembearyesnt ask you questions to answer. From Day 1,
you start with a simple exercise with some basmmands and each day you will work on more
complex drawings. By the end of Day 7, you may feat you have enough knowledge of AutoCAD to
work on large 2D projects.

Download Folder:

You download the required files from CadBook folder
https://drive.google.com/open?id=0B0ostAbVyHuUYOXV2WF JIbEtUdGS

and save them on your hard disk.

How to use this book:

1. Install AutoCAD 2010 or later. Download files frabownload Folder.

2. Work onEACH step. If you miss even a small step or work otep 81 wrong way, you may get
error on a later step.

3. Enter all numbers (distances, angles, number @ftitegns etc.)accurately. One wrong entry can
disturb the whole exercise.

4. If you do a step wrong, click ddndo or pres<trl Z . If several steps are wrong, delete the wrong
object (select it and press Delete) and draw iiraga

5. When you finish an exercise following all the stegese the figure only and try to make it again
without reading the steps. Read only that step i cannot remember.

6. Once you are able to make the exercise withoutmgdte steps, practice to make it in as littleetim
as possible to increase your speed and accuracy.

7. Complete the steps 6 & 7 on the same day.

E-mail for Suggestions:
bimbooktech@gmail.com

What you accomplish on each day:
Day 1

You explore the AutoCAD user interface. You operea file and make initial settings before starting
new drawing. You learn how to draw with absolutd aslative coordinates.



Day 2
You learn how to make rectangular array by distitigiobjects in rows and columns and polar array by
distributing objects on a circle. You draw a pattasing both rectangular and polar arrays.

Day 3
You make a grid and draw objects by snapping @ jgoints.

Day 4
You learn different editing methods to increasegpeed and accuracy of your drawing.

Day 5

You learn how to manage your drawing using lay¥mi add information to your drawing in the form
of text and dimensions. You learn using blockseasable objects. You add hatch patterns to repiesen
materials.

Day 6
You draw a house plan with walls, doors, windowsniture and fixtures. You also print a simple plot
of your plan.

Day 7

You draw typical floor plan of a multistory hot&ou use external references to manage a complex
drawing efficiently. You plot the floor plan on heset with title block. You also learn how to plot
different parts of a drawing with different sca@sthe same sheet.

Vi
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Day 1 Coordinates, Lines, Arcs

AutoCAD drawings consist of drawing elements suglhiaes, Arcs etc. You specify points for drawing
elements e.g. Start and End points for a line t St@enter — End points for an arc, Center poidt an
Radius for a circle etc. The points are locatec @oordinate system. You can specify points as
Absolute Coordinates or Relative Coordinates.

But before starting a new drawing, you need to nsakee initial settings.

1.1 AutoCAD User Interface

When you start the AutoCAD program, what you se¢éhendesktop is the user interface. Different tools
are arranged in the form of a Ribbon. The defasdtr unterface shows the Ribbon and a large drawing
area where you draw different elements of your SAD drawmg (Fig. 1.1)

ome nof ararrietr Yiew ug-ins  Onlne Expir als h
/ D @ f"j:r B Move () Ratate o Trim - £ 5’35.':@*1 A=A A o Linear - £} Create
- ) s - ! L i . 4 £g
Q, Co A Mirrer T Fillet + L“a\.ve:l Lsyas Sta TUUlb re Leade Ins:rl £f eat
1 -/ |G streteh 5] Scale 38 amay - || Q Sef OO0 * [ Table ' Edit Attributes
Draw = Modify = Pﬂnels Layers = Annotation ~ Block =
I=1Tap ]| 20 Wireftare]

Fig. 1.1 — AutoCAD User Interface

The Ribbon consists of Tabs, Panels, Tools etc.

EachTAB (Home, Insert, Annotate, Layout ...) represemsaricular topic.

When you press a tab, all panels change accorditigettopic of the tab.

Each panel contains tools to do a particular job.

On the top, you see Quick Access Toolbar (QAT). Xeep frequently used tools on it. You can
customize it by clicking on the dropdown arrowlat £nd of QAT.

A contextual tab appears to show tools to edit/modify a particolaject. When job is done, the
contextual tab disappears.

In the drawing area, you sketch/modify different@d@AD elements.

The MENU is not shown by default. To show the méoing the cursor in the drawing area and
type MENUBAR+ 1+ (Fig. 1.2).

9. Note:+' means press Enter key

arwnE

o

© N
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TYiEI@I

MENU -
GIETT SELECT
{53 MENUCTL £
i%3 MENUECHO
{53 MENUNAME
[EN MENULCAD
[0 MEMUUNLOAD

Fig. 1.2 — Show Menu

1.2 Status Bar

Status bar is located at the bottom of the AutoG#iBdow. It contains various tools to control difet
drawing aids.

1. These tools can be toggled ON or OFF by clickingh@mm or by pressing a function key.

2. Ifatool is ON, it is displayed in blue color.

3. If atool is OFF, it is displayed in grey color.

4. Some tools on the status bar are shown in Fig.Th&ir location or icon may be different in
different versions of AutoCAD, but their functiondarelated function key is same.

SNAP MoDE (F9)
GRID DisPLAY (F7)
ORTHO MoDE (F8)
POLAR TRACKING (F10)
OBJECT SNAP (F3)
D OBJECT SNAP (F4)
BJECT SNAP TRACKING (FII)

L
R

L) @)
I IQI é | Fig. 1.3 — Tools on Status Bar

SNAP |GRID (ORTHO |POLAR [OSNAP [3DOSNAP |OTRACK Lselcons

ICONS CHANGE TO WORDS e :

Fig. 1.4 — Change Icons on the Status Bar

5. If the icons seem confusing to you, you can contren into word. Just right-click on any icon and
unselect Use Icons. (Fig. 1.4). This feature islalgke in AutoCAD 2014 and before.

CAD Book by Imtaar



Coordinates, Lines, Arcd 3

6. You also see Settings... in Fig. 1.4. If you click®ettings..., a dialog box will open to make
different drafting settings (Fig. 1.5).

7. You can get Drafting Settings dialog box by clidkion Tools (on Menu)» Drafting Settings...
(Fig. 1.6).

7 S
A Drafting Settings &J

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

Dimension

. Workspaces
[ Snap On (F9) [¥]Grid On (F7)
Snap spacing Grid style Palettes >
. Display dotted grid in:
Snap X b 0.5000
RS [¥] 2D model space Toolbars >
Snap Y spacing: 0.5000 [ Block editor r‘
Command Line Ctrl+9
[¥] Equal X and Y spacing (B sheetflayout =
e T!-an Screen Ctrl+0
Polar spacing Grid X spacing: 0.5000
0.0000 Grid Y spacing: 0.5000
b B 5 - @9 )| Geograpnic Lucation...
Snap type ’ =
. Grid behavior
W il CAD Standards >
© Rectanguar snap [F] Alow subdivision below grid

Wizards
Drafting Settings...

©) lsometric snap spacing
[¥] Display grid beyond Limits

) PolarSnap [7] Follow Dynamic UCS

£ Group

o) (o ) i ) || o

57 Ungroup

Fig. 1.5 — Drafting Settings Dialog Fig. 1.6 — Drafting Settings Menu

1.3 Command Window

Below the drawing area, you see the command win@aogv 1.7).

You can set its location.

You can adjust the width of previous commands.

You can see all previous commands in the text wirgdioy pressing F2.
You can hide/unhide the command window by pres€itmp9.

arwnE

PREVIOUS COMMANDS
- ype o comand COMMAND WINDOW
Fig. 1.7 — Command Window

1.4 Initial Settings

Before starting your first drawing, you may makenganitial settings.

1. Click on AutoCAD buttorH on the top left corner> Click Options (Fig. 1.8).
2. Alternatively, on the menu bar, click Toels Options.

CAD Book by Imtaar
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e H B & <A - & -|i5Drafting & Annotation 3 Dimension

| Workspaces »

Palettes >

@E &) Recent Documents Toolbars »
- ‘By Ordered List v‘ ‘D'_J - E Command Line Ctrl+9
S Clean Screen Ctrl+0

=

I'ﬁ,y Dyafting sewangs...

~\ Drawing
Utilities
Close 4

-

E# Gloup

97 Ulgroup
Tplet >

ﬁ Citomize 4
Options Exit Autodesk AutoCAD . ions..
} [ Options N

Fig. 1.8 — AutoCAD Options

1.4.1 Display Tab

1. On the Display tab, select a Color Scheme (Fig. 1.9
2. Click on Colors. You will see a sub dialog box wdgou can select color of different Interface

elements. For example, for Context = 2D model spadeterface element = Uniform background,
you can select Color = White.

I Files | Display [Open and Sa

A Drawing Window Colors . g
——
Window Elements Context: Interface element: Color:
Color scheme: [Uniform badaround NI oW -]
Sheet / layout Crosshairs
3D parallel projection Viewport control M Red
[] Display scroll bars in drawi 3D perspective projection Grid major lines O vellow
Block editor Grid minor lines = @ Green
[7] Use large buttons for Tooll | | command line Grid axis lines @ Cyan
7| Resize ribbon icons to staf | |Plot preview Autotrack vector
2d Autosnap marker M Blue
[¥] Show ToolTips

3d Autosnap marker 3 [ Magenta
V| Show shortcut ki Dynamic dimension lines <
B Stout o o Drafting tool tip T
Show extended Tool

Drafting tool tip contour

: : 33,40,48
Drafting tool tip background W 33,40,

g |thoteay Control vertices hull [ Select Color...
Show rollover ToolTips Light glyphs S
Display File Tabs RISVIeW:

[+][TopliX-ray]

Fig. 1.9 — Display Tab Options

1.4.2 User Preferences Tab

1. On the User Preferences tab, click on Right-ClicistBmization (Fig. 1.10).

2. In the Right-Click Customization dialog box, seldw radio-buttons shown in Fig. 1.10.
3. Click Apply & Close— OK.
4

. After these settings; means right-click (or press Enter key).is used

* to finish or end a command in progress
* to finish the selection of objects
* torepeat the last command

CAD Book by Imtaar



| Files | Display | Open and Save | Plot and Publish | System |

Windows Standard Behavior

User Preferences | Drafting | 3D Modeling | Selection | Profies|

Coordinates, Lines, Arcd 5

=)

y — P vonn
[ Double click editing A Right-Click Customization
[W] Shereut menus in drawing area |71 Tum on time senstive Aght-click:
. . Guick click for ENTER
[ Right<lick Customization... | Longer click to display Shartcut Menu

Ingertion scale
Default settings when units are set to unitless:
Source content units:

ot 3 |-

Target drawing units:
| Meters z)

Hyperink s

|¥] Display hyperink cursor, tooltip, and shortcut meny

Fields
[/] Display background of fields

| Field Update Sefings... |

Longer click duration: | 250 | milliseconds
Default Mode
F no objects are selected, right-click means
©@) Repeat Last Command
) Shoreut Menu

Edit Mode

¥ one or more objects are selected, right-click means
@ Repeat Last Command

) Shortout Menu

Command Mode
¥ a command is in progress. right-click means

== @ ENTER

) Shortout Menw: always enabled
) Shortcut Menu: enabled when command options are present

[#oplyaCiose| [ Cancel | [ Heb

Fig. 1.10 — Display Tab Options

Lok J[ cancel J[ sty ]|

1.5 Absolute Cartesian Coordinates

Absolute Cartesian coordinates are distances fnenotigin (0,0,0) which is intersection of X,Y,Zesx
Look at the drawing shown in Fig. 1.11. Coordinatkall points are shown as absolute coordinates.
The drawing consists of lines and arcs. First ydudsaw lines and then arcs.
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=

0}.

© (3,8) 57) , (8,8)

™ (57)  (6,7)

ol (3.6) | (8,6).
|209 120°

™ (3.5) (8,5)

<!

@ (3.3) @,3)

ol

O.

o 1 2 3 4 5 6 7 8 9 10
Fig. 1.11 — Drawing with Absolute Coordinates
1. Open (double-click on) Start.dwg found in CADFife&ler in Download Folder (page v)

2. Click on AutoCAD buttor” on the upper-left corner Click on Save As— File nameEx01.

3. As you can see from the drawing in Fig 1.11, tiveeloleft corner is at point (0,0) and the
upper-right corner is at point (10,10). You wilt $eese drawing limits for your AutoCAD drawing.

4. On Menu— Format— Drawing Limits

5. Prompt appears near the cursdhdg prompt should appear near the cursor. If not tlen press
F12 to turn Dynamic Input ON).

6. To Specify lower left corner, type 0+0

7. To Specify upper right corner, type 10,40 (Fig. 1.12).

8. To adjust the screen for these drawing limits, wiluselect View— Zoom— All (Fig. 1.12) OR

Type Z+< A< .

Format " Tools Draw

Dimension
Output

Trim + & | £§
Fillet ~ ¢§¢ |Unsa

5| Layer States Manager...

Laver tools »

SteeringWheels

(B omris o

ShowMotion

‘ [(I] Rename...
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Coordinates, Lines, Arcd 7

Fig. 1.12 — Set Drawing Limits

9. Now set the input for absolute coordinates. TeslBrafting Settings~ Dynamic Input tab~
Pointer Input Settings* Select Absolute Coordinates (Fig. 1.13).

»
Workspaces > |{A Drafting Settings 52
» oo =
Palettes [ Snap and Grid | Polar Tracking | Object Snap l 3D Object Sna@ > J
Toolbars » f L ;
e ~
@] Commandine Ctrl+9 (V] Enable Pointer Input |{A Pointer Input Settings —_—c.

Clean Scre- Ctrl+0 Pointer Input
Format

For second or next points, default to:

v g ~/
[i¥ § Quick Select...
Q) Polar format

CAD Standards 4 (©) Cartesian format

Relative coordinates

(©) Absolute coordinates

87 Ungroup

Tablet » Visibility
Customize » @ Show coordinate tooltips:
[ Options... ") As soon as I type coordinate data

Fig. 1.13 — Input Absolute Coordinates

10.Now start drawing the line in the lower part of Fig10.

11.0n Home tab— Draw panel click on Line tool OR Type &' (Fig. 1.14).

12.Line command starts and prompts you to specifffiteepoint. You type3, 5+ . First point is
placed on the screen.

13.Now you are prompted to specify the next point. Yype3, 3« . First segment of the line is drawn.

14.In the same way you ty@ 3+ and ther8, 5+ .

15.To finish the line command, you press(Enter) again or right-click. Line command ends gou
see the lower part of Fig. 1.10 drawn on the screen

16.Note: It is not necessary to select Absolute Coonatates in Fig. 1.13. If Relative Coordinates is
selected in Drafting Settings, you can enter absdkicoordinates by using #. For example,
above line can be drawn by typing L+ , #3, 5+, #3, 3~ ,#8, 3 |, #8, 5 «

Bugl Insert  Annotate |Sp!cifyfirstpcint: ||3 & sl <J
o_:) @ f/q |Specifyne:d:pointor g”." 6 |3| <
LinefPolyline Circle  Arc |Specwm"°int°r E'“ﬂ”_?'l—, 6'

LINE | [rechinstponter | BRG] <
gg::ﬁ:" LINE COMMAND ENDS <J LINE SEGMENTS DRAWN

Fig. 1.14 — Drawing line segments

17.In the same way you will draw lines in the uppent pdthe drawing by starting the line command
and typing8 , 6« and ther8 , 8~ and ther6 , 8- and ther6, 7~ and therb , 7 and then
5,8~ andther8, 8~ andther8, 6« . Inthe end right-click o (press Enter) to finish the line
command.

18.1f you feel that you have entered a wrong poirgf jypeU < and enter the correct point.

CAD Book by Imtaar
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19.Next you will draw arcs. The points are already¢ha the drawing so you don’t need to enter any
point. You will just snap to the points on the altge You need to snap to Endpoints and Midpoints.
Now you turn ON the snap to Endpoints and Midpoints

20.Tools— Drafting Settings~ Object Snap tab (or OSNAP right-click = Settings)— Select
Endpoint, Midpoint, Center (Fig. 1.15). Also turn @SNAP by clicking on it or by pressing F3.

Tools " Draw  Dimension odify  Parad @ ) .
|{A Drafting Settings
Workspaces >
Palettes » l Snap and Grid l Polar Tracking ] Object Snap | 3D Object
Toolb »
- ootbars >{ Intersection [ Object Snap On (F3) (] Object !
C dLi Ctrl+9
%) [t Lo —--  Extension Object Snap modes
Clean Scras Ctrl+0 .
£ Insertion Endpoint 0 [ Insertior
Vl — _\_ Perpendicular A Midpoint b [7]Pemen
[ | Quick Select... {) Tangent
2 O Center T[] Tangen
CAD Standards » i
5 Y Apparent Intersection % [[JNode X [[]Nearest
/ Perallel & [[]Quadrant R[] Apparer
8, Enabled X [¥] Intersection 7 [ Parallel
87 Ungroup Use Icons - [F]Extension
Tablet » | 'olygo
Customize » @ i To track from an Osnap point, pause over th
- Display 4 \; command. Atracking vector appears when
[ Opotions... OSNAP Ta ston trackina nauise aver the noint anain

Fig. 1.15 — Object Snap settings
21.Arcs are drawn in ANTI-CLOCKWISE way. For the uppgght arc, start — center — end points are
as shown in Fig. 1.16.

2T Insert  Annotate  Layout  Parametric

/D—D @ f/"g- 2+ Move

S - | 9 Co
Line Polyline Circle | Arc OJ o
i = « | [3) Stretch

Didveh v [aB-Point
- Drawingl* x

[~][Top][2D Wireframe /‘; Start, Center, End

oy
ﬁ Start, Center, Angle
+ o

Fig. 1.16 — Draw Arc

22.0n Home tab~ Draw panel~ click on dropdown arrow under Arc tool.

23.Select the option Start, Center, End (Fig 1.16).

24.Click near the points shown in Fig 1.16. Make stoe see the green Snap symbols as shown in
Fig. 1.16.

25.In the same way, draw the upper- left arc.

26.For the middle arcs, Start — End — Angle are given.

27.0n Home tab~ Draw panel~ click on dropdown arrow under Arc tool.

28.Select the option Start, End, Angle (Fig 1.17).
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29. Click near the start point, then end point showhkig 1.17 and then type 120 (for the angle).
Make sure you see the green Snap symbols.

30.For the other arc, repeat steps 23 — 25 above.

31.0n Menu— Tools— Drafting Settings~» Dynamic Input tab» Pointer Input Settings* Select
Relative Coordinates (Fig. 1.13).

. Home | Insert  Annotate  Parametric View Manage Output Add-ins  Autodesk360 |

n/ :) @ /a - ¢ Move () Rotate -4~ Trim - & [ Linear

+ @ . .
&~ | 93 Copy Mirror /"] Fillet - (&v /O Leader
Line Polyline Circle | Arc @ -OPY dlk A Text

+ | [3} Stretch 5] Scale 3D Amay - & * [ Table
Draw = f/aﬂ-Point Modify ~ Annotation «

Drawingl™

[=1[Top]l2D Wireframe] /ﬂ Start, Center, End m m
+ o

ﬁf-ﬂ Start, Center, Angle

* [

/ Start, Center, Length
+ =]
//‘_‘; Start, End, Angle
+

START END
[/ﬂ Start, End, Direction
+

/I Start, End, Radius
+

Fig. 1.17 — Draw Arc

END START

32.Click E on QAT (Quick Access Toolbar in Fig. 1.1) Or pr€3d S to Save your work.

1.6 Relative Cartesian and Polar Coordinates

Relative Cartesian coordinates are distances fnentaist point you specified. Cartesian points are
expressed in the form of (x, y) i.e., horizontadl artical distance. Polar points are expresseldan
form of (D, 0) i.e., distance and angle from positive x-axis.

Look at the drawing shown in Fig. 1.18. Coordinatkall points are shown as relative coordinates
(Cartesian and Polar). The drawing consists o&line

1. Open (double-click on) Start.dwg found in CADFife&ler in Download Folder (page V)

2. Click on AutoCAD buttor“ on the upper-left corner Click on Save As— File nameEx02.

3. As you can see from the drawing in Fig 1.18, thétlwbf the drawing is 14 and height of the
drawing is about 10. You will set the drawing limgomewhat more than the width and height say
20, 15.

4. On Menu— Format— Drawing Limits— Type 0, G- 20, 15" (Fig. 1.12).

5. To adjust the screen for these drawing limits, wiluselect View— Zoom— All (Fig. 1.12) OR
Type Z< A< .

6. On Menu— Tools— Drafting Settings~® Dynamic Input tab~ Pointer Input Settings
Select Relative Coordinates (Fig. 1.13).
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frf - by I \\\ ) ,// \\
/ 2L0° g - )
f
fil. | H G A\
20

T

L

A B 2

YJE:(“) NI
Lowy)p 7 42,3 ,2,

Fig. 1.18 — Relative Coordinates

7. On Home tab~ Draw panel click on Line tool OR Type & (Fig. 1.14).

8. Line command starts and prompts you to specifyfiteepoint. You type3 , 4« . First point is
specified on the screen.

9. In going from A to B, horizontal distance is x £right) and vertical distance is y = 0. You type
7,0+ . Line from A to B is drawn.

10.In going from B to C, horizontal distance is x f@ht) and vertical distance is y = -2 (down). You
type2 ,—2+' . Line from B to C is drawn.

11.In going from C to D, horizontal distance is x €ight) and vertical distance is y = 0. You type
3,0+ . Line from C to D is drawn.

12.In going from D to E, horizontal distance is x €@ht) and vertical distance is y = 2 (up). Yopey
2,2« . Line from D to E is drawn.

13.In going from E to F, horizontal distance is x artd vertical distance is y = 4 (up). You type
0, 4+ . Line from E to F is drawn.

14.In going from F to G, distance is d = 4 and angke+ 120° (relative polar coordinates). You type
4 < 120~ . Line from F to G is drawn.

15.In going from G to H, horizontal distance is x =0left) and vertical distance is y = 0. You type
-10, 0« . Line from G to H is drawn.

16.In going from H to I, distance is d = 4 and anglé £ 240° (relative polar coordinates). You type
4 < 240~ . Line from H to | is drawn.

17.Bring cursor on A. When you see green square (Bnapdpoint), click. Line from | to A is drawn.

18.Press Entet! (or right-click) to end the line command.

19.Click E

on QAT (Or press Ctrl S) to Save your work.
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1.7 Ortho Mode and Tracking

When Ortho mode is ON (press F8), the cursor isicesd orthogonally i.e. the cursor will move
horizontally (at 0°) or vertically (at 90°).

When Object Snap Tracking is ON (press F11), yousedect a point along a path based on an object
endpoint or midpoint or an intersection betweereots,.

Look at the drawing shown in Fig. 1.19. The drawgogsists of lines and arcs.

o
R2
o Ll
6

L2 L2
# # Al £
|2
D E %-H I
3
B C F \|\ G J K N

Fig. 1.19 — Ortho Mode - Tracking

1.

2.
3.

7.
8.

9.

Open (double-click on) Start.dwg found in CADFifetder in Download Folder (page v)

Click on AutoCAD buttor“ on the upper-left corner Click on Save As— File nameEx03.

As you can see from the drawing in Fig 1.19, thétlwbf the drawing is 18 and height of the
drawing is about 20. You will set the drawing limgomewhat more than the width and height say
25, 25.

On Menu— Format— Drawing Limits— Type 0, 32 25, 25" (Fig. 1.12).

To adjust the screen for these drawing limits, wauselect View— Zoom— All (Fig. 1.12) OR
Type Z+< A< .

Turn Object Snap (OSNAP) ON. Turn Ortho Mode (ORTHIN. Turn Object Snap Tracking
(OTRACK) ON (Fig. 1.3 - 1.4).

On Home tab~ Draw panel click on Line tool OR Type ' (Fig. 1.14).

Line command starts and prompts you to specifffiteepoint. Bring cursor to left side of the scnee
where y= 15 (Fig. 1.20 step 1) and click. Point A is specif

Bring cursor down and TypE2+' (Fig. 1.20 step 2). Point B is specified.

10.Bring cursor to left and Typé+<! (Fig. 1.20 step 3). Point C is specified.
11.Bring cursor up and Typ&+<' (Fig. 1.20 step 4). Point D is specified.
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12.Bring cursor to left and Typ2+<' (Fig. 1.20 step 5). Point E is specified.
13.Bring cursor down and Typ+~' (Fig. 1.20 step 6). Point F is specified.
14.Bring cursor to left and Typ@é+<' (Fig. 1.20 step 7). Point G is specified.

| 2 3 L S 6 7
Specify first point: || ELES | [15255L |

S i (|
1 T

Fig. 1.20 — Steps using Ortho Mode

15.Bring cursor up and Typ&+' (Fig. 1.21 step 8). Point H is specified.
16.Bring cursor to left and Typ2+<' (Fig. 1.21 step 9). Point | is specified.
17.Bring cursor down and Typ®~' (Fig. 1.21 step 10). Point J is specified.
18.Bring cursor to left and Typé+<' (Fig. 1.21 step 11). Point K is specified.
19.Bring cursor up and TypE2+' (Fig. 1.21 step 12). Point L is specified.
20.Type(Enter) «!' to finish the line command.

8 9 10 I 12

]

15 Al el el

Fig. 1.21 — Steps using Ortho Mode

21.Click on Line tool OR Type K'. Line command starts and prompts you to speh#yfirst point.
Bring cursor on point A. A green square appeargaithg that the endpoint is snapped.
DO NOT CLICK. Move cursor horizontally to left. Aotted green tracking line appears. Typé
(Fig. 1.22 step 13). Point M is specified.

22.Bring cursor to left and Typ2+' (Fig. 1.22 step 14). Point N is specified.

23.Bring cursor up and Type+' (Fig. 1.22 step 15). Point O is specified.

24.Type(Enter) < to finish the line command.

25.Click on Line tool OR Type E'. Line command starts and prompts you to speh#first point.
Bring cursor on point O. A green square appearsatig that the endpoint is snapped.
DO NOT CLICK. Move cursor horizontally to left. Aotted green tracking line appears. Tys€
(Fig. 1.22 step 16). Point P is specified.

26.Bring cursor down and Type+< (Fig. 1.22 step 17). Point Q is specified.

27.Bring cursor to left and Typ2+' (Fig. 1.22 step 18). Point R is specified.

28.Type(Enter) <! to finish the line command.
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|15 IA I5 — |7 18
16 J T:E -<L J
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Fig. 1.22 — Steps using Ortho Mode with Object Tracklng

29.Now you will draw arcs. On Home tab Draw paneb click on dropdown arrow under Arc tool.
30.Select the option Start, End, Radius. Click neathdn A shown in Fig 1.23 and then type' (for
the radius). Make sure you see the green Snap dgmbo

31.Arc tool. Select the option Start, End, Radiusckhear P, then O shown in Fig 1.23 and then type

3+ (for the radius). Make sure you see the greem Syabols.
32.Arc tool. Select the option Start, End, Radiusckhear L, then R shown in Fig 1.23 and then type

2+ (for the radius). Make sure you see the greem Syabols.

Home Insert Annotate Parametric View Manage Output Add-ins Autodesk360  Express Tools -

/ D @ - «»Move () Rotate +-Trim + & A [ Linear ~ g’ Q T lo L—E; £ Create
A 'TE;"CJgﬂkC £ Edit
rc

@ - 93 Copy b Miror (JFillet ~ @& /© Leader e Hed

& Text Layer -
v |- | [Cistetch F]Scale B Amay - & | - [ Table | Propertties £5 & £ <3 & Match Layer @ Edit Attri

Draw ~ f/"”mm Modify + Annotation ~ Layers ~ Block +
B03b* x

[~1[Top][2D Wireframe] /q Start, Center, End
+ o

/Start,Center,Angle
%%
7Start,Center,Length
e
ﬁasran,snd, Angle
i
Vq Start, End, Direction
i
‘ /I Start, End, Radius
4
/uCenter, Start, End
. A M R L
f(enter,start,ﬁlng!e
+
/ Center, Start, Length
+

Fig. 1.23 — Draw Arcs

Line Polyline Circle

33.Click g (Or press Ctrl S) to Save your work.
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Day 2 Rectangular and Polar Array

Array command allows you to create copies of aeaij a rectangular or circular pattern.

2.1 Rectangular Array

In rectangular array, objects are distributed iwg@nd columns (also levels for 3D). Look at Figd..2
There is a big rectangle starting at point A(O,@hwdimensions (235, 125).

There is a medium rectangle starting at point B(@QPwith dimensions (75, 105).

There is a small rectangle starting at point C(&pwith dimensions (10, 15).

R
0ooo| [oooo| [oooa] |
0000 |[0ooo| |ooao0
0000l |[oooo| |[ooog) |- x

0000 (0000||800g| | 1T T +
|0Doo| [oooo| [oooo :
A | 2 | B ;
4/‘1{31." 75 #104 :;55 #1044 65 AU:: A \J\

Fig. 2.1 — Rectangular Array
34.0pen (double-click on) Start.dwg found in CADFifetder in Download Folder (page v)

1. Click on AutoCAD buttor& on the upper-left corner Click on Save As— File nameEx04.

2. As you can see from the drawing in Fig 2.1, thetlvaf the drawing is 235 and height of the
drawing is 105. You will set the drawing limits sewhat more than the width and height say 250,
150.

3. On Menu— Format— Drawing Limits— TypeO, 0+ 250, 1568 (Fig. 1.12).

4. To adjust the screen for these drawing limits, wauselect View— Zoom— All (Fig. 1.12) OR
Type Z+< A< .

5. On Home tab~ Draw panel~ click on Rectangle tool OR Type REC (Fig. 2.2).

6. To draw a small rectangle, tyfi® , 15~ 10, 15+ . A small rectangle is drawn.

- Home  Insert Annotate Parametric Vie

- . (10,15)
:> (CT )I «2+ Mov
N
Line Polyline Circle Arc Rectangle

Creates a rectal (|5'|5)

Draw ~ —
== RECTANG

Fig. 2.2 — Draw rectangle
7. Next step is to repeat this rectangle in 4 (velticalumns and 5 (horizontal) rows. The distance
between the columns is 10 + 5 = 15 (distance freftrtd left OR right to right OR center to center).

The distance between the rows is 15 + 5 = 20 (uistdrom bottom to bottom OR top to top OR
center to center).
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8. On Home tab~ Modify panel— click on Array tool (Fig. 2.3). Prompt for Selaitijects appears.
Click on the rectangle to select it. Press Enteor right-clickto finish the prompt.

Home Inset Annotate Parametric View Manage Output Add-ins

/ o) @ f/" 3+ ¢ Move () Rotate -~ Trim +

® - %G Co Mirror "] Fillet ~ (59
Line Polyline Circle  Arc @ “opy Alh irror J i 5

v v « | [} Stretch 5] Scale &

Draw Modify »

Fig. 2.3 — Array Command
9. Array Creation contextual tab appears. Make settagyshown in Fig. 2.4.

Home Insert Annotate Parametric View Manage Output Add-ins Autodesk360 Express Tools | Array Creation o

0o 002 Columnsy’a £ Rows: 5 @ Levels: |1 %% oo X
+0
oo iiho Between:\ 150000 Sy Between: \_| 20.0000 %% Between: |1.0000 ot ,
Associative Base Point | Close

Rectangular
clangs hoh Total:  45.0000 ST Total: 80,0000 ST Total: | 1.0000 Array

Type | Columns | Rows ~ [ Levels Properties | Close

Fig. 2.4 — Array Creation contextual tab

10. Click on Close Array to finish the Array commardS x 4 array of rectangles appear.

11.To draw medium rectangle, click on Rectangle toBl G/pe REG- . Then typelO , 10+
65, 105 . A medium rectangle is drawn.

12.This medium rectangle + 20 small rectangles areatsgl 3 times horizontally (3 columns at a
distance of 65+10=75 in 1 row only).

+3+ Move () Rotate =/~ Trim -

93 Copy b Miror (7] Fillet ~

[S4 Stretch ] Scale D D D D
Modify +

ﬂ[li,!, Columpis: 3 = Rows: @ D D D D
iho Between; 750000 S; Between: | 157.5000 :

| b5h Total: | 150.0000 E1 Totak 157.5000 D D D D
I Columns Rows ~ 1 ———

Fig. 2.5 — Rectangular Array

RN
]
]
[]
[]

13.0n Home tab~ Modify panel— click on Array tool (Fig. 2.5). Prompt for Selexijects appears.
Make a selection window (Click somewhere outsideipper-right corner P then click somewhere
outside on lower-left corner Q. All the objectsidesthe selection window (fully or partly) are
selected. Press Enter or right-clickto finish the prompt.

14.Array Creation contextual tab appears. Make sedtaggshown in Fig. 2.5.

15.Click on Close Array to finish the Array commandl1A 3 array appear.
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16.To draw the big rectangle, click on Rectangle OB Type REG- . Then typd , 0« 235, 125~

. The big rectangle is drawn.

17.The drawing shown in Fig. 2.1 is complete. Presk&to Save your work.

2.2 Polar Array

In polar array, objects are distributed on a circle

Look at Fig. 2.6. In the lower-left part, a linedsstributed on a circle. This is achieved by Pdleay
command. This part is then repeated in 2 rows atmlnns by Rectangular Array command. The
upper-right part is scaled by a factor of 0.6 dwallower-right part is scaled by a factor of 1.4.

X 0.6
P \

3500

N

aYPa Satpa

y
B

) 4,00 y

.4

Fig. 2.6 — Polar Array

1.

2.
3.

Open (double-click on) Start.dwg found in CADFifetder in Download Folder (page v)

Click on AutoCAD buttor&‘ on the upper-left corner Click on Save As— File nameEXxO05.

As you can see from the drawing in Fig 2.6, thetlwiof the drawing is about 500 and height of the
drawing is about 400. You will set the drawing lisnsomewhat more than the width and height say
600, 500.

On Menu— Format— Drawing Limits— TypeO, 0« 600, 508" (Fig. 1.12).

To adjust the screen for these drawing limits, wauselect View— Zoom— All (Fig. 1.12) OR

Type Z+< A< .

On Home tab~ Draw paneb click on Circle tool OR Type €' (Fig. 2.7).
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Home | Insert otate  Parame

CLicK (=
/D @
Line Polylind| Circle |SP°"EY“"‘°'P°'“”°“""°°‘ |§||-|_| |Specifyradiusofcircleor |§||

\/

Draw ~

Fig. 2.7 — Draw Circle

7. You are prompted to Specify center point for cir€@éck somewhere on lower-left side to specify
center point for circle. Now you are prompted t@8fy radius for circle. Typ@&5+' . A circle is
drawn.

8. Turn Object Snap (OSNAP) ON. Turn Ortho Mode (ORTHKEIN. Turn Object Snap Tracking
(OTRACK) ON (Fig. 1.3 — 1.4).

9. Make Snap settings as shown in Fig. 1.15.

10.0n Home tab— Draw panel click on Line tool OR Type ' (Fig. 1.14).

11.Line command starts and prompts you to specifyiteepoint.

12.Bring cursor close to the circle and then to ceatehe circle. A green circular snap symbol appear
DO NOT CLICK. Move the cursor to right and typg+ .

13.Move the cursor to right and tyd@0+ . Press Enter or right-click to finish the linentmand.

14.A line starting at 25 units to the right of the tamand length = 100 units is drawn.

100

Fig. 2.8 — Draw Line

15.0n Home tab~ Modify panel— click on dropdown arrow to the right of Array taaid select Polar
Array (Fig. 2.9). Prompt for Select objects appe@igk on the line to select it. Press Enterto
finish the prompt.

16.You are prompted to Specify center point of arBryng cursor near the center of circle. When you
see a small green circle, click to snap to theargmdint of the circle.
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| Home | Insert

/ H_:) l.:._-: D ._._-_-_'__-_- _. -__:. : ._.-_ .-_'.-:-_ é .:_-

C M ) Fillet -
Line Polyline quc]e %3 Copy 4 Minor ]Fi & Text

E.} Stretch BS{ale EE Arrayl i

Draw « | plCaty EE Rectangular Array |
Drawing2* X )

[~ ITopll2D W= [51:9 Path Array

oo
O O Polar Array
oo

Fig. 2.9 — Polar Array

17.Array Creation contextual tab appears. Make settaggshown in Fig. 2.10.
18.Click on Close Array to finish the Array commandpAlar array of lines appears.

View  Array Creation
] (¢} =)
oy, Tterms: | o“o o¥D
3 % ; ‘%08 +50 Yo, 829 X
o o P (o] Q
oo &, Bebween: |45 o . R
Polar . Associative Base Point|Rotate ltems|Direction|| Close
{4 Fill: 360 Array
Type | hems | | Properties | Close
Drawing2® * *

Fig. 2.10 — Polar Array Creation

19.0n Home tab~ Modify panel— click on dropdown arrow to the right of Array taaid select
Rectangular Array (Fig. 2.11). Prompt for Selegeots appears. Make a selection window (Click
somewhere on upper-right corner A then click sonewlon lower-left corner B. All the objects
inside the selection window (fully or partly) ardexted. Press Entet to finish the prompt.
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t Annotate Parametric View Manage Output Add-ins Aute % Columns: 2 & Rows: 2 G Levels
Ll =
Between:  }#00.0000 Sz Between: | 300.0000 Betweer
= - 0§¢ Move O Rotate /- Trim ~ / Ein b :I =t
bob Total:  400.0000 ST Total: 300.0000 o1 Total:

e P > O(-;:, Copy A Mirror (7] Fillet ~
v v - | B} Stretch ] Scale |[£% Array]v & M

Draw ' Bodky %8 Rectangular Array

A 6‘&? Path Array

Columns | Rows ~ |

: 7 G Polar A
J O 0O Polar Array
4 oo

XX g
KX XX

P PSP
KX XX

Pyl

Fig. 2.11 — Rectangular Array Creation

20.Array Creation contextual tab appears. Make settagyshown in Fig. 2.11 (Columns = 2; Between
Columns = 400; Rows = 2; Between Rows = 300).
21.Click on Close Array to finish the Array command2A 3 array appear.

Format  Tools Draw Dimension

Parametric  View Manage Output

++ Move () Rotate -/~ Trim - & SELEcT 1
G Copy d|h. Mirror (7] Fillet = 58 UPPR-RIGHT

PART
[ Stetch (T scae]) 8 Ay - @ _E!\é_ %
Modrf‘yv

TYPE 0.6
PRESS ENETR

Fig. 2.12 — Rectangular Array Creation

22.0n Home tab~ Modify panel— click on Scale tool OR Type S€ (Fig. 2.12).

23.You are prompted to select objects. Select the pglet part.

24.You are prompted to Specify base point. Snap ttecet circle (click when small green circle
appears).

25.You are prompted to Specify scale factor. Type-0.6

26.In the same way, scale lower-right part by a faofdt.4.

27.The drawing shown in Fig. 2.6 is complete. Press&to Save your work.

CAD Book by Imtaar



20 | Day 2

2.3 Pattern with Arrays

You can make interesting patterns using polar anthngular arrays. One such example is shown in
Fig. 2.13.

Fig. 2.13 — Pattern Creation using Arrays
1. Open (double-click on) Start.dwg found in CADFife&ler in Download Folder (page v)

2. Click on AutoCAD buttor” on the upper-left corner Click on Save As— File nameEXxO06.

3. On Menu— Format— Drawing Limits— TypeO, 0« 10, 16~ (Fig. 1.12).

4. To adjust the screen for these drawing limits, wiuselect View— Zoom— All (Fig. 1.12) OR
Type Z< A< .

5. Turn Object Snap (OSNAP) ON. Turn Object Snap TiregkOTRACK) ON (Fig. 1.3 — 1.4).
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[
.
=
S

CLICK

Fig. 2.14 — Rectangle and Line

6. On Home tab~ Draw panel> click on Rectangle tool OR Type REC. Click somewhere on
lower-left part of the drawing area, move curstildiaway and type , 2« (Fig. 2.14 A).

7. On Home tab~ Draw panel click on Line tool OR Type £ . Snap to upper-right corner of the
rectangle (Fig. 2.14 B).

8. Move cursor to right. When you see green dottecking line, typel+' (Fig. 2.14 C).

9. Type3, 3+ (Fig. 2.14 D).

10.Move cursor to up. When you see green dotted tngdkne, typel+' (Fig. 2.14 D).

11.Move cursor to left. When you see green dotteckinacline, typel+«' .

12.Type 3, -3+

13.Click snapping to upper-right corner of the rectanyou will get the drawing as shown in Fig. 2.15
A.

A ' B C D
o
S__E_EE?I__Q_B_Q_F:TF_T_S TWO POINT TRACKING
el
T e A Y
i ’ Ax |-
Specry ppasts comen :
P 2?2 . :

Fig. 2.15 — Two point tracking

14.Now you will make polar array of this drawing.

15.0n Home tab~ Modify panel— click on dropdown arrow to the right of Array taaid select Polar
Array (Fig. 2.9). Prompt for Select objects appe&iect the drawing (Fig. 2.15 B). Press Enter
to finish the prompt.

16.You are prompted to Specify center point of arrdiolv is center of the rectangle. You need
tracking from mid-point of vertical side and mid#pbof horizontal side.

17.Bring cursor on X (mid-point of vertical side. F&.15 C). You will see a small triangle (mid-point
snap symbol). DO NOT CLICK. Move cursor to righbwill see green dotted horizontal tracking
line.

18.Bring cursor on Y (mid-point of horizontal sidegFR.15 D). You will see a small triangle (mid-
point snap symbol). DO NOT CLICK. Move cursor doumtil you will see green dotted tracking
lines from both mid-points. Now CLICK to track thaddle point of the rectangle.
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% ' £ Q 000 (o]
G tens % o[ 8 [

£ Between: 23

N Associative Base Point
/& Fill:

Items | | Properties

Rotate Items| Direction

Fig. 2.16 — Two point tracking

19.Array Creation contextual tab appears. Make settagyshown in Fig. 2.16 (Items = 16, Fill = 360).

Click Close Array.
20.Rotate wheel of mouse to zoom in or out. Press whemd drag to pan

/(n 7+ «»Move () Rotate - Trim ~ é A | Linear ~ g Q L WO - 3 Create ! ) (4
@ ' Mirror (] Fillet ~ &y Leader ~ = o 8 R 5 Make Current & Edit = E

Arc 4 Mireor I & Text a Layer " ¥ i&?{; 8 % N U Match =
) « | [} Stretch 5] Scale €3 Aray v & v [E] Table Properties £5 &, £ <3 £ Match Layer T '@ Edit Attributes ~ | Properties

Modify ~ Annotation ¥ Layers v Block ~

21.0n Home tab~ Modify panel— click on Copy tool (Fig. 2.17). Prompt for Seletfects appears.
Select the drawing (Fig. 2.17 A). Press Erteto finish the prompt.

22.You are prompted to Specify base point. Snap talleidght point (Fig. 2.17 B). Move cursor away
to right and click to make copy of the drawing (R2gL7 C). PresBnter or ESC to finish the Copy

command.
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o§~ Move O Rotate - Trim ~ é
Oo-; Copy Alh Mirror (] Fillet ~ ¢5¢
&

[:-'A Stretch £ Array ~

C) Rotate

9 Copy 4 Mirror

)\ Stretch Scale
(B 8l

Fig. 2.18 — Scale and Move Commands

23.0n Home tab~ Modify panel— click on Scale tool OR Type S€ .

24.You are prompted to select objects. Select thd dgpied part (Fig. 2.18 A).

25.You are prompted to Specify base point. Snap tallaiteft point (click when small green square
appears Fig. 2.18 B).

26.You are prompted to Specify scale factor. Type-0.2The right part is scaled down by a factor of
0.2.

27.0n Home tab~ Modify panel— click on Move tool OR Type M .

28.You are prompted to select objects. Select thea ggaled part (Fig. 2.18 C).

29.You are prompted to Specify base point. Snap tallaiteft point (click when small green square
appears Fig. 2.17 C).

30.You are prompted to Specify second point. Snapitii@-right point of left part (Fig. 2.18 D). You
will get a drawing as shown in Fig. 2.19 A.

ra;r

:- \3wmﬁ%<ml
: —
N\ o

Fig. 2.19 — Polar Array with Two point Tracking
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31.Now you will make polar array of the scaled part.

32.0n Home tab~ Modify panel— click on dropdown arrow to the right of Array taatd select Polar
Array (Fig. 2.9). Prompt for Select objects appe&iect the right scaled part (Fig. 2.19 A). Press
Enter<! to finish the prompt.

33.You are prompted to Specify center point of arrdayolv is center of the rectangle. You need 2 point
tracking for middle point of the big drawing.

34.Bring cursor on X (middle-left point Fig. 2.19 Bjou will see a small square (end-point snap
symbol). DO NOT CLICK. Move cursor to right. Youlhsee green dotted horizontal tracking line.

35.Bring cursor on Y (middle-top point Fig. 2.19 B)ol will see a small square (end-point snap
symbol). DO NOT CLICK. Move cursor down until youlMsee green dotted tracking lines from
both end-points. Now CLICK to track the middle goih the drawing.

36.Array Creation contextual tab appears. Make settagyshown in Fig. 2.16. Click Close Array. You
will get the drawing as shown in Fig. 2.19 C.
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Fig. 2.20 — Rectangular Array

37.Now you will make a 5 x 5 rectangular array of tlmawing. But you need to know the distance
between columns and rows which is equal to thehwadthe drawing.

38.0n Home tab~ Utilities panel— click on Distance tool. Click on middle-left endipt and then
middle-right end-point (Fig. 2.20 A). You will thétte distance is 19.799.

39.0n Home tab~ Modify panel— click on dropdown arrow to the right of Array tatd select
Rectangular Array (Fig. 2.11). Prompt for Selegeots appears. Select the whole drawing. Press
Enter< to finish the prompt.

40.Array Creation contextual tab appears. Make settaggshown in Fig. 2.20 B (Columns = 5;
Between Columns = 19.799; Rows = 5; Between Rod8.%99).

41.Click on Close Array to finish the Array command5A 5 array appeatr.

42.The drawing shown in Fig. 2.13 is complete. Presk3Cto Save your work.
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