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AUTOCAD 2-D BASICS

Course Content

AutoCAD 2-D Basics is divided into 10 sections. Step-by-step illustrated examples show how to
use tools to create all types of two dimensional engineering diagrams and drawings.

The lesson material below applies to all releases of AutoCAD from version 14 to 2014.

It is not necessary to have AutoCAD to study this lesson.

The AutoCAD drawing commands and tools described in this lesson are applicable to the:

Mechanical, Structural, Industrial, Chemical, Electrical, and Civil engineering disciplines.

CONTENTS

. AutoCAD Drawing Examples

. AutoCAD Toolbars

. Common AutoCAD Commands

. Flat Plate With Four Holes

. Generic Hub

. Bill of Materials

. Dimensional & Geometrical Tolerances
. Model Space and Layout

© 00 N o o~ W N P

. Drawing Check List
10. 2-D AutoCAD Command List
11.Related Links

The AutoCAD and AutoCAD LT release 2021 manual has over 806 pages.

This lesson has only 98 pages but the most used drawing methods are described, enabling the
reader to make all types of two dimensional engineering diagrams and drawings.
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1. AutoCAD DRAWING EXAMPLES
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AutoCAD DRAWING EXAMPLES

FLOATATION

PUNP

[ | CLARIFIER

www.PDHonline.com

FLOCCULATION
TANK

A A A

FUMP

4IR TANK EFFLUENT
PRESSURIZATION

© John R. Andrew

PRE-FILTER

COMPRESSOR
TANK

B

.

AIR DRYER

¥

I
AFTER
FILTER

FLOW DIAGRAM
The flow diagram above was created using AutoCAD.

Page 4 of 103



http://www.pdhcenter.org/
http://www.pdhonline.com/

www.PDHcenter.org PDHonline Course G206

www.PDHonline.com

Q=7

4" V=128
4" =130
42 M

»
19" aar-u

St

<3

P A S —

x

= T s S ——— —0
-_3 uc_‘
T] =
l _z_: | =
=10 ! |
l |--—-a'a‘-—-T [ tha
I PUMP | I
4 - —i |2
: |
‘Cx C‘ U
5'!0’ | 53 EC.RED.
l Doce 0 s1-O0RK I
e g Bk

EQUIPMENT INSTALLATION

€—C

The piping equipment layout above is an AutoCAD drawing.
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The steel floor above was designed using AutoCAD.
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ELECTRICAL CONTROL DIAGRAM

The electrical control diagram above is an AutoCAD drawing.

Command Line — Close Window

Do you want to close the Command Line window?

To display the Command Line window again, press CTRL+9.

|| Always dose the Command Line window

© John R. Andrew

Yes

No

Toggle “Command Line” with: Ctrl key and 9
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AUTOCAD 2019 to 2022

EL R~

Inset  Annotate Parar

Dimensions =

AUTODESK Recent
AUTOCAD 2022

Recent
Autodesk Docs

Learning

V BELT DRIVE DWG 2 - JAM
Thursday, October 21, 2021 7:16:20 PM

L

Open AutoCAD

A Select File
Look in: Documents
~

Vx . Name

;j Custom Office Templates

Downloads
[4=C &= |Pictures
T v :l B videos
Home Inset  Annotate

Select “Open Folder” > Select a Folder
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Recent

* » 7] Share Drawingl.. » T

ﬁ ﬁ ﬁ Recent Documents

b
Mew
i V BELT DRIVE DWG 2 - JAM.dwg
' Sl i V BELT DRIVE DWG 1 - JAM.dwg

t CHAIN LENGTH-1.dwg
t Floor Plan Sample.dwg

Data Extraction and Multileaders
Sample.dwg
V BELT DRIVE DWG 2 - JAM
Thursday, October 21, 2021 7:16:20 PM

t Assembly Sample.dwg

L

W12x44 STEEL BEAM

Recent drawing selected and opened.

RECTANGLE
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o E l,?'i Di ﬂ 'E' <~ - Drawingl.dwg

Home Insert Annotate Parametric  View Vlanage Output Add-ins Collaborate

%% Standard - Standard
A bk

|'E‘ Find text

e
Multiline " Dimension = Ml Use Current
Text ~ [A] 02000 - - 15 -
Text ~ ¥ Dimensions ~

Start Drawing1*

[~1[Top][2D Wireframe]

Draw an 8” by 4” Rectangle

Pres Function Key F8 to draw horizontal or vertical lines.
Type L for Line command or select the “Line” tool from the toolbar.

Pick start point > drag line > pick line end point.

Line Polyline Circle

-

Draw -

Type L > Space bar or
Select Line tool > Enter
Press function key F8 for horizontal and vertical lines.
Pick top line start point left end >

Drag line right > Type 8 > Enter.
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Line

Color O BylLayer
Layer 0

Linetype Bylayer

Drag down > Type 4 > Drag left > Type 8 > drag up to top left corner.

Draw a new rectangle with the rectangle tool.

4 et co i Rectangle
Line Polyline Circle I—

-

AN
} = [Polygon

Draw -

i X

Select > Rectangle Tool > Rectangle > Pick a point and drag a rectangle > Type 8,4 > Enter

Rectangle dimensions are 8.000” long and 4.000” wide.

Dirmension

Pick automatic dimension tool >
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Pick left side > Pick dimension location >
Pick top side > Pick dimension location.

Dimensions 4.000 and 8.000 inches are added to the drawing.

GRID

Press funtion key F7 to add or remove dsplay grid.
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DIMENSION UNITS

A mension Style Manager >
Cumrent dimension style: Standard
Styles: Preview of : Standard
A Annotative Set Current
Standard
1.016—=— New
/\ Modify...
1.196
i 021 Cwvemide...
B80°
Compare...
RD.505
List: Description
Al syles o Standard
Dont list styles in Xrefs
Close Help

Type D > Enter

or

Type D on the command line for the “Dimension Style Manager”.

Select “Modify”.

m Meodify Dimension Style: Standard

Linez  Symbols and Amows  Text Fit
Linear dimensions
Unit format: Decimal
Precision 0.000
Fraction format: Horizantal

Decimal separator:

' (Period) v

Primary Units Atemate Units  Tolerances

{1018}~
. I

| R0O.805

Round off: 0.0000 =
Prefix: |
Sufix: | |

Measurement scale

Scale factor: 1.0000 s
[ Apply to layout dimensions only Angular dimensions
Zero suppression Units format: Decimal Degrees i
[ Leading [ Trailing
Sub-units factor: - Precision: 0 i
100.0000 - Dieet
Seeme - - Zera suppression
) o 0inches
Sub-unit suffix: [ Leading
[ Trailing
Cancel Help
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Select Unit Format “Architectural” drop down menu.
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Mesnsement scale
Scale factor: 1.0000 s
[ Foply 10 Iyt denenaons only i Anguler dmensons
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Select Fraction Format feet and inches 0°.0”

X

Dimension units are now changed to Architectural.
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MOVE
"
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Y Copy AN Mirror { Fillet ~ 5]
I Stretch Scale 22 Array -~ (S L & X
£y O oo ¥
Modify - -1 Tttt
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Select Move or
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Type M > Enter > Pick point at top right > Select the rectangle > Enter

a

A Dimension

| .

Pick a base point > Drag rectangle to new location >

Pick new location point > Enter.

ZOOM VIEW
Roll mouse wheel toward you to Zoom Out.

Opposite to Zoom in.
PAN

Hold mouse wheel down and drag to move drawing.

Style Manager

Current dimension style: Standard

Styles: Preview of: Standard
A Annotative
List: Description
Standard
All styles v anca

Dont list styles in Xrefs

© John R. Andrew

Modify...
Cvemide. ..

Compare...
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Type D > Enter > Select > Modify

A Modity Dimension Stybe: Stancsrd x

Lines Symboband Arows Test W Pamary Unts | Abemate Unts  Toleances

Arrowheads
s

» Closed filled
Second

& Coved filed
Loader

* Closed filled

Art: lergth syl
Certermarks 4'? Fascading dimension text
) None () Roove dmerson led
@ Mok 00500 |2 (O None
j Lre Radus og dmerdon
Jog g &
Demension Bresk G Mgl S
Break si2e Uinear jog demension
01250 2 Jog hesght factor
1.5000 3 " Text heght
Carces Hebo
Amow size:
0.25 =
. . =
Edit arrow size >
A Modify Dimension Style: Standard X
lines  Symbols and Amows  Text Fit Primary Units Atemate Units Tolerances

Text appearance

Text style: Standard
Text color: [ ByBlock
Fill color: [ None
Text height:

Fraction height scale:

[ Draw frame around tesxt

Text placement Text alignment
Vertical: Centersd b (® Horizontal
Horizontal: Frrieat o
(O Aligned with dimension line
View Direction: Left+o-Right o
Offset from dim line: 0oson = (0150 standard

Cancel Help
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0.25) -

Edit text size >

Rectangle is 4” x 8”.

Stretch Command > Type S > Enter or Space bar >
Pick top right > Release mouse button > Drag bottom left >
Pick any base point > drag right >
Type > 1.5 > Space Bar

© John R. Andrew
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The rectangle length is “Stretched” > 8” to 9 1/2” > 1.5 inches longer.

Erase an Area Example

>>>

Drag select area to be erased: Drawing after erase.
Type > E > Space Bar > Pick bottom right >
Drag to top left > Space Bar or Enter > Green area is erased.

4” dimension remains.
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W, 5, M, HP Shapes

k=102 < W12x40
% A= 11.70 in."2
d= 11.900 in.
= 0.295 in.
d=-1-1g tlf= EEHD in.
= 0.515 in.
T= a-1i4  in.
k= 10200 Yin.
- bf=3.01 k1= 08750 [in
|<—>| gage = 5142 in.

Draw W12x40 steel beam section.

Draw beam flange 8.000” x 0.515 with Rectangle Tool.

Featured Apps

Center Centerline
Mark

Centerlines

Select Centerline tool >

Pick beam flange side > Pick opposite side > Enter
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Draw beam web 10.870” x 0.295” with Rectangle Tool.
Beam section height is 11.9”
Web Height is 10.87, thickness is 0.290".
11.9 - .515-.515=10.87"

Select > Rectangle Tool > Rectangle >
Pick a point and drag a rectangle > Type 8,0.515> Enter

Rectangle dimensions are 8.000” long and 0.515” wide.
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OBJECT SNAP

A

Snap and Grid  Polar Tracking ©Object Snap  Dynamic Input  Quick Properties  Sele| + | *

Object Snap On (F3) Object Snap Tracking On (F11)
Cbject Snap modes
O Endpoint =[] Egension Select Al
£ [ Midpoirt &y [Jingertion Clear Al
] Center b [] Perpendicular
1 [ Geometic Center 73 [ Tangent
& [MNode ® [ Mearest
& [] Guadrart H [ Apparert intersection
e Intersection <+ [] Parallel

P ') Ta track from an Osnap point. pause over the point whils in a
'é' command. Atracking vector appears when you move the cursor. To
stop tracking, pause over the point again.
Options... QK Cancel Help

Type OS > Enter
Set > Endpoint > Midpoint > Center > Intersection > Apparent intersection > OK

’-73.0{&)" 4—1_*_

o
=T

10870

Move web to beam top flange as shown above.
Type M > Space bar > Select web > Pick web top center >

Drag to flange bottom center.
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A Drafting Settings

Snap and Grid  Polar Tracking

[]Ohject Snap On (F3
Object Snap modes
O[] Endpoint
&[] Midpoint

e ) Center

Object Snap type OS > Enter > Object Snap On
Mirror type MI > Select top flange >
Pick web vertical line center >
Drag right > OK

Bottom flange is a mirror copy of top flange.
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nnni EXTEND this object.

Trim line and lines to be cut.
Type Trim or TR > Space bar >
Select lines to be trimmed >

Lines have been trimmed.

+

10870" 11.699"

Explode 11.899” dimension X > Select dimension > Enter.
Edit ED > Enter > Pick 11.899” dimension > Type 11.9” > Enter

© John R. Andrew Page 24 of 103



http://www.pdhcenter.org/
http://www.pdhonline.com/

www. PDHcenter.org

PDHonline Course G206

FILLET

W12x44 STEEL BEAM
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Type F > Space Bar > Type R > Type 0.5 > Space Bar >
Pick a line > Pick joining line > Space Bar OR Enter.

Text

Fillet with radius 0.5” is created.

TEXT

Collaborate = -

A

Text Dimension

o “’ [~ Linear «

7 Leader -

&5 Table

A Multiline Text
A Single Line

Select > A Text > A Multiline Text >
be

| v

|aht:

=

A i
- -

Text Dimension

o

A Multiline Text
A Single Line

Pick upper left point > Drag a text box to lower left > Pick point
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¥
J.lllll i

W12x44 STEEL BEAM “WA2x44 STEEL BEAM

Drag a rectangle over text to select it > Type > Scale >
Pick a base point > Type > 4 > Enter

Type M for Move > Enter > Pick a point in text > Drag text to new location.

MOVE OBJECT TO X-Y ORIGIN

v :':l_L

WW12xa4 STEEL BEAM

Type M > Select object >

Pick point on object > Drag mouse pointer to X-Y Origin > Pick Origin.
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START A NEW DRAWING

Select top left A > Template >

www.PDHonline.com

Look in:

Template w 4 @\ X
Name . Preview
SheetSets

E-E acadlt -Mamed Plot Styles

E-Hacadlt

[ acadItiSO -Named Plot Styles
E-Eacadltiso

E-HTutc-riaI—iArch

[ Tutorial-iMfg
E-ETutorial-mArch
E-HTutc-riaI—meg

+

-

Views ™ Tools

File: name: acadlt -Named Plot Styles

-

Open

L

Files of type: | Drawing Template (* dwt)

Cancel

L

Select Open >

LR = 2 Nl & P
[ YEECCEEEE
) Home  Insert Annotate

Arc

Line Polyline Cerle

Diow =

|
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=K _ Autodetk AutoCAD LT 2020
Parametne Vies  Manage Outpat  Coflaborate [ 1
f Move (, Rotste 3 Trim - A " 1 Llinest +
x4 Copy A Muros et « 5 - & Leader ~
Y, Text  Dimension
| &) Streteh 1 ale Arra 2 s Table

Annotstion ~

Dravang1* . +

Save As > Drawing with no template.

I_

iDE‘rEIEE

D Mew 4
E? Cpen r
E Save

B Save As b
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OPEN AN EXISTING DRAWING
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Look in: CAD AutoCAD 2-D Basics
:jﬁ Mame a Date modified Type Size
[~ P8 P-105 CLEANRQOOM 8/22/2017 %40 AM  DWG File 9142 KB
8 $-103 CLEANROOM 373372020 10:21 AM . DWG File 26117 KB |

Select Drawing > S-103 CLEANROOM

REVISIONS
rev | DESCRIETION Joramn| oate
- RENUMBERED DRAWNGS | Jrasznd

CHEMICAL
DISTRIEUTION

000000
[wi] 000000
b 4

CELL -@ |E
CONTROLLED =

ENVIRONMENT PACA: ouT

ENGINEERING COMPANY

THS DRAWING AND THE SPECIFICATIONS MEREMN ARE TOLERANCES UNLESS | SCALE: FurL
PROFRIETARY TO COMPANY AND SHALL NOT BE GTHERWSE NOTED:

REPRODUCED OR COPED OA USED IN WHOLE OR ™ DATE 5/20/20%%
PART AS THE BASS FOR DESIGN, NANUFACTURE OR XX 005 i a
SALE OF ITEMS WTHOUT THE WRITTEN FEAMISSION OF XXX & 001 v

COMPANY ANGLES £1°

DAAW: S ANDREW
SHEET 1 OF 3 .
CHECKED: E£.5wiTH
3 TRAWNG NUWGER | REV.
A S—103 2

Save As > Drawing with template.

|iDBEIE§

|.
D Mew 4
B Open ]
E Save
(

B Save As 4
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Mouse right click in the drawing area.

A Options
Curment profile: <<Unnamed Profiles:
Files

AutoSnap Settings
Marker

Magnet
Display AutoSnap tooltip

] Display SutoSnap aperture box

Colors....

AutoSnap Marker Size

Object Snap Options

Ignore hatch objects

lgnore dimension extension lines

Ignore negative Z object snaps for Dynamic UCS

[]Replace Z value with cument elevation

© John R. Andrew

bis

@4t

W ® &=

Repeat OPTIONS

Recent Input
Clipboard

Isolate

Undo Pan and Zoom

Redo
Pan
Zoom

SteeringWheels

Cuick Select...
QuickCalc
Find...
Options...

Ctrl+Y

Select > Options

Display Open and Save Plot and Publish System User Preferences U

iS5 Cument drawing: BEAM dwg

AutoTrack Settings

Display polar tracking vector
Display full-screen tracking vector
Display AutoTrack tooltip

Alignment Point Acguisition
(@) Automatic
() Shift to acquire

Aperture Size

Drafting Tooltip Settings...
Lights Glyph Settings...

Cameras Glyph Settings_

Cancel

Apply

Select > “Drafting”.

30 Modeling Selection Profiles

Help
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A Options
Current profile: <¢lnnamed Profile:: ]

Fles  Display Openand Save Plot and Publish System User Preferences

www.PDHonline.com

Curmrent drawing: BEAM.dwa
Drafting 30 Modeling Eel

Pickbox size (Grip size

i i
Selection modes (Grips
Moun/verb selection Grip Colars...
[ Use Shift to add to selection Show grips
Object grouping [ Show arips within blocks
[ Associative Hatch Show grip tips
Implied windowing Show dynamic arip menu

] Mlow press and drag on object
Allow press and drag for Lasso

Window selection method:

[15

Allow Ctr+cycling behavior

hiow single grip on groups

Show bounding box on groups

Both - Automatic detection w
Object selection limit for display of grips
25000 Object limit for Properties palette
Preview
Selection effect color: Selection preview
[ Default o When a command is active
When no command is active
Ribbon options &
Visual Effect Settings...
Contextual Tab States. .. Command preview

Property preview

Cancel Apply

Select > “Selection”.

© John R. Andrew
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A

Current profile:
Files

<<Unnamed Profiless

Window Elements
Colortheme: Dark
[] Display scroll bars in drawing window
[] Use large buttons for Toolbars
Resize ribbon icons to standard sizes
Show ToolTips
Number of seconds befare display
Show shortout keys in Tool Tips
Show extended ToolTips
Number of seconds to delay
Show rollover Tool Tips
Display File Tabs

Calors. .. Fonts...

Layout elements
Display Layout and Model tabs
Display printable area
Display paper background
Display paper shadow
[ Show Page Setup Manager for new layouts
Create viewport in new layouts

IS Cument drawing:

Display resolution

%

Display performance

BEAM.dwg

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

Arc and circle smoothness
Segments in a polyline curve
5 Rendered object smoothness

Contour lines per suface

] Pan and zoom with raster & OLE

Apply solid fill

APr AP ar

Highlight raster image frame only

] Show text boundary frame only

[ Draw true silhousttes for solids and sufaces

Crosshair size
i

Fade control
Xref display

Inplace edit and annotative representations

0K Cancel Apply Help
Select “Display” > Colors... >
A A Drawing Window Colors
Cument profile: Context: Interface element: Colar:
Fioe  Display Uniform background ~| (W 33,40, v
Sheet [ layout Crosshairs
3D parallel projection Viewport control Tint for ¥, ¥, Z

s
Window Elemern 30 perspective projection

Color theme: Block Editc'r
Command line
Plot preview
[] Display scrg
[ Use large b
Resize ribba
Show Tool
1.000
Show Preview:
LI - [ Top][X-ray]

2.000
Show rollov

LI R BES o

Grid major lines

Grid minor lines

Grid axis lines

Autotrack vector

2d Autosnap marker

3d Autosnap marker
Dynamic dimension lines
Rubber-band line

Drafting tool tip

Drafting tool tip contour
Drafting toal tip background
Control vertices hull W

Restore current element

Restore current context

Restore all contexts

Restore dassic colors

Select “Color” > Drop down menu >

© John R. Andrew
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A Drawing Window Colors x
Cument profile: Context: Interface element: Colar:
cies  Display Uniform beckaround ~| Wmas ¥
Sheet [ layout Crosshairs
Window B 30 parallel projection Viewpaort control M Red
Aindow HEMEN | 2h nerspective projection Grid major lines O ellow
Color theme: Block editor Grid minor lines & Green
[ Command line Grid axis lines [ Cyan
Plot preview Autotrack vector B ce
) 2d Autosnap marker
[] Display serg 3d Autosnap marker B Magenta |
[] Use large b DyEEmifbdimcnlall-usion lines |
] Rubber-band line M Elac:
Resize ribbg Drafting tool tip B 33,40,48
Show Toal Drafting tool tip contour rer
& Drafting tool tip background B Select Color...
1.000 Control vertices hull ¥
Show Preview:
R [ 1[Top] X-ray]
2000
Show rollow,
Select “White” >
A Options A Drawing Window Colors XKoo
Curmrent profile: Context: Interface element: Color:
Displ ~ | L] white P
— - Sheet [ layout Crosshairs
Window B 3D parallel projection Viewport control Tint for X, ¥, Z
window HIemen | sn nerspective projection Grid major lines
Color theme: Block Ed'm'_— Gr!d minor lines Restore current element
Command line Grid axis lines
Flot preview Autotrack vector
; 2d Autosnap marker Restore current context
[] Display scrg 3d Autosnap marker
[J Use large b Dynamic dimension lines Restore sl contents
ey Rubber-band line
Resize ribbg Drafting tool tip
7| Show ToalT Drafting tool tip contour
e Drafting toal tip backaround -
1.000 Control vertices hull v Restore dassic colors
Show Preview:
Show [+]1[Top][X-ray]
2.000
Show rollow
Display File
{
Layout element
Dizplay Layy
Display prird
Display papi
Display
[ 5how Page
Create view Apply & Close Cancel Help
oK Cancel Apply Help

Select “Apply and Close” > OK

© John R. Andrew
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N\~

0.295" ==

W12x44 STEEL BEAM
AutoCAD background is now white.

2. AutoCAD 2019 to 2022 TOOLBARS

A CrHEL B & <

Home Insert Annotate

e n- T i o o
/ = &/‘) / =] < Move () Rotate 3 Trim -
= T - - o3 - =
Line Polyline Circle  Arc o Copy A\ Mirror [ Fillet - 3]
: ¥ 2 [1\ Stretch ] Scale BB Aray - &
iadis Modify ~
Draw Mofify

A | Lingar -
|

Leader - o
Text Dimension /° TP
N Ed Table Match
Annotation " Properties
Annotation Match Properties

These four “Toolbars” are commonly used to make AutoCAD drawings.
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Docking Toolbars
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Dock a toolbar by picking its handle and dragging to the left or right side of the display area as

shown. Toolbars may be docked at the bottom and top of the display but should be avoided

because this practice reduces the already limited height.

A4R2QARARQB o223 - HLEA

LINE POLYLINE

. CIRGLE
ARC
RECTANGLE
POLYGON

CONSTRUCTION
LINE

Draw

Modify

D~ OORK#

2344
|

E
MOVE
ARRAY
OFFSET
MIRROR CHAMFER
COPY
Modify

© John R. Andrew

STRETCH
SCALE
ROTATE

FILLET
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Dimension | X

HY i QKA N M A EE A LH [aas w4

P
TOLERANCE
QUICK LEADER
QUICK
DIMENSION
ANGLE
DIAMETER
RADIUS

ORDINATE
DIMENSIONS
ALIGNED
LINEAR DIMENSION
DIMENSION
Dimensions
4. COMMON AutoCAD COMMANDS
HIDDEN LINE HIDDEN LINE
CENTER LINE CENTER LINE
LTSCALE =1 LTSCALE =2

The LTSCALE command is used to change the Line Type Scale as illustrated above.

This is the end of Section 2. AutoCAD Toolbars
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LINE COMMAND
C

A B
L = LINE
JDOEHEL H &<

Home Insert  Annotate

e (T

Line Polyline Circle  Arc

Draw

Pres function Key F8 to draw horizontal or vertical lines.
Type L for Line command or select the “Line” tool from the toolbar.

Pick start point > drag line > pick line end point.

}——E.DD——I ‘;—2_00 —
]

Dirmension

DIMENSIONS

Select Dimension tool > Pick line > Place dimension

/\ | Linear -
2.24 _r "_" Linear

( 1.00 -
* 3/&?/ 1gne

%
|—7 2 00 —= Qﬁmgular
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Toggle function key 8 at the top of your keyboard until the command line is, <Ortho on>
Pick any point and drag a short distance to the right.

Type the distance 2.

Drag a short distance up.

Type the distance 1.

Select Linear tool > Pick two ends of angled line > Place dimension

SAVE A DRAWING

|WDBEE§

5=}
e
1
B Open (]
E Save

} Save As 3

LI

Select drop-down menu: A > Save As >

File name: Practice Drawing

Files of type: | o40CAD LT 2018/AutoCAD 2018 Drawing (" dwg)

The Save Drawing As dialog box above opens.

Type the File name of the drawing > Practice Drawing >
Select an existing folder or create a new folder.

Select: Save.
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OBJECT SNAP

f3 for OBJECT SNAP ON

!— 2.79—|

\f3 for OBJECT SNAP OFF

The upper dimension above was placed by picking near to corners A & B and snapping

automatically to the ends of line A-B with snap turned on followed by picking the location of the

3.00.

Select the function key f3 to toggle Object Snap ON and Off

When adding the dimension to line A-B the mouse pointer will snap to the line intersections at A

and B when the mouse pointer hovers near A or B.

The mouse pointer picks selected points near the line intersections at C and D when Object Snhap

is OFF as shown above.

The lower dimension above was placed by picking near to corners D & C with snap turned off

followed by picking the location of the 2.79.

© John R. Andrew
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Snap and Grid  Polar Tracking

O Endpoint
Midpaint

Center

[l Geometric Center
[1Mede

[ Guadrant

Intersection

Options...

Ohject Snap

0o
b
[+
=
&
“

[ynamic Input  Quick Properties Sele

Object Snap Tracking On (F11)

] Extension Select Al
[ Insertion Clear Al
[] Perpendicular

[] Tangent

[]Nearest

[ Apparent intersection

[ Parallel

To track from an Osnap point, pause over the poirt while in a
command. Atracking vector appears when you move the cursor. To
stop tracking, pause over the point again.

Cancel

Help

k

Type OS > Enter to open this dialog box.

Check > Endpoint > Midpoint > Center > Intersection > Apparent intersection > OK

Function key F3 also actives the Object Snap command.

300 ——=

1. OBJECT SNAP
TO MID POINT OF

LINE B—C

2. DRAW LINE D-E

A B
z_’_xD
D C

E

The line D-E was drawn by picking near to D the mid-point of line B-C and dragging to point E.

Because Object Snap was ON the line snapped to D.

© John R. Andrew
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GRID

F=1~ GRID Specify grid spacing(X) or [OM OFF Snap Major
aDaptive Limits Follow Aspect] <1.8@80>: |

Type Grid or press F7 for Grid.
GRID Snap Control > F9 toggle Snap to ON or OFF

( = 2.24 /)\ _1!)-0
2.00——=] X i
s s o

Grid On Type > M > Select Triangle > Pick corner > Enter

AN
2.24 j‘

\( yfo
le—2.00 —=

Drag triangle corner point to a grid corner.

LAYERS and LINE TYPES

E ByLayer
S S

Default
Match
Properties —— Continuous

ByLayer

ByBlock ByLayer

CEMTERZ — Default
Match
Continuous Properties —— Continuous

Other... Properties =

Properties
Select > Default > Drop Down Menu

Select > Continuos
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Select > By Layer > CONTINUOS > L > Pick a point > Drag right > Type 7 > Enter

Select > By Layer > CENTER > L > Pick a point > Drag right > Type 7 > Enter

2.00

N M
1/ L/

N
1/
A
1/

Changing Center Lines

=

Match
Propertie
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Home Insert  Annotate

> » % - e e
P ) . / >
i - = N '/ .o

Line Polyline GIfele Arc

-

. '

oA\ .
[ = /i Center, Radius

Start 2

[—][Top][ZD Wird f&;_’/" Center, Diameter

Select > Circle Tool > Center Diameter > Pick a point in the display area.
GRID Control > F9 toggle Snap to ON or OFF

/—\ 22.00

N

Drag Mouse > Pick a point > Type > 2 > Enter Dimension Tool > 2.00

8.00
)‘*—ﬂ[l?S
4.00
Y
e X
Select Rectangle Tool > Type > 0,0 > Enter > 4,8 > Enter Draw 0.75 diameter circle.

Rectangle corner is at the “Origin 0,0”
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3.00
+
4.00
Y
‘ﬁ’
| &
. &2

Type M > Select circle center > Enter > Drag circle to a corner.

8.00

15,

- D

Circle is at a corner of the rectangle.

Press function keey F8 > Toggle > Ortho on

O

Type M > Select circle > Drag left > Type 0.75 > Enter
Type M > Select circle > Drag up > Type 0.75 > Enter
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8.00

4
(=]
=)

O
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Mirror bottom right circle.

Type MI > selct bottom right circle > Enter > Pick center of side > Drag left > Enter

Mirror two right circles.

Type MI > Drag selct two right circles > Enter > Pick center of top side > Drag down > Enter

Center Centerline
Mark

Center Mark Tool

8.00

@

© John R. Andrew
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“ Linetype Manages x
Linebype Mery o Debrie
Show o iy | Sae
Camord Tew trt
“ - ByLavex - [! Cantwid Loatggd Byl ayw
— ¢ Lnatype Appexaco Duscrpton
= Bylayer Dty —
Gt By
= Bylayer T N2 — e oo GO (5K
Pr ByLayer LONTINUOLS — TR
ByBlock
—— — =CENTER
= === CENTER2
CONTINUOUS
Other...
o Cancm Hep

Select either “By Layer” > Select “Other” > Linetype Manager opens > Select “Load”

n Load or Reload Linetypes X
£ Fie acadit bn
Available Linatypes
Linetypes - Reload Linetypes X
Linatype Descnption
Camler o i oo e One or mare selected linetypes will be reloaded
Center {5%) ~ What do you want to do?
Center {2x) = -
DASHDOT Dash dot ' b l - Reload the linatype, CENTER2
DASHDOTZ2 Dash dot [5%) o -3 Reload all selected linetypes
DASHDOTX2 Dashdot{2¢q . __ . __ . __
DASHED Dashed i i e » Skip reloading the linetype, CENTERS
nAacucMn MNarbnd F Gyl - Skip reloading the remaining selected
Inetypes
| ok |  canca Help ‘
Ctrl key > Pick desired linetypes > OK Select > Reload all selected linetypes > OK

Select a centerline > in the Command Line
Type LTSCALE in the Command Line.

" i 2]~ LTSCALE
i X 77 Enter new linetype scale factor <12.0000>:

Enter a new scale factor > 3 > OK

New centerline scale.
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="

Match
Properties

N N
\/ N
N AR
N 1/

Select “Match Properties” > Pick the centerline above

Paint lines to be changed to centerlines.

Select > Annotate > Select > Center Mark > Pick each circle.

8

—
4

wlg
- -

Dimension

Select > Dimension Tool

© John R. Andrew

Drag circle center lines as shown.

Pick > Circle > Enter

\L: Trim =

% Trirn

Select > Trim tool
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R
R

|

|

|

|
&
N

— .75 { } _________ _E}

=] .75 fu=

| TJ— I
P

TRIM
Draw upper and lower horizontal extension lines.
Add one vertical line between these two lines.
Make a copy of the vertical line (OFFSET 0.5 inches)
Select lines to be trimed > Drag select Green Area > Type “Trim” in Command Line > Enter >

Pick lines to be trimed.

Right side view of part is created by orthograpghic projection.

-

Fully dimensioned part with right side view lines ater trimed.
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Text Formatting

ADESK1 v |2 r o o ¢ @y [ « ©

v
I =i=4z 8 A MG @ O/oon |5 asfl0000 |5 | ofioom |2

| =l ’E[E =

| I I R -
NOTES: 4
1. AUTOCAD COMMANDS ARE AVAILABLE

IN DROP—-DOWN MENUS, TOOLBARS, |

AND QUICK KEY COMMANDS.

2. TYPE, "L” TQO DRAW A LINE)

Type T for Text in the Command Line at display bottom, and the, “Text Formatting” dialog box

above will open.

Enter text as shown in the example above.

ROTATE

A

RO = ROTATE

Select the Rotate icon on the Modify toolbar or type RO
Pick line A-B.
Pick base point at end A.

Type angle, 30.
Press the Spacebar to end the command.

+30 rotates 30 degrees anticlockwise.

-30 rotates 30 degrees clockwise.
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To Draw a Line at an Angle

Type L for Line.

Pick any point A and drag a short distance to the right as shown by the dashed line above.

Type: 3 @ <-15

Press the Spacebar to end the command.

f8, Ortho may be on or off.

3 is distance, @ makes A the start point, < indicates angle, -15 means 15 degrees anti-clockwise
from horizontal.

COPY
A B L
1.00
A B
CP = COPY
Select the Copy icon on the Modify toolbar or type CP
Pick line A-B.

Press the Spacebar.

Drag to a point above line A-B.

Type distance 1.

Press the Spacebar to end the command.

OFFSET
C D }
1.00
5
A B
0 = OFFSET

Select the Offset icon on the Modify toolbar or type O
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Type the distance 1.

Pick line A-B.

Pick any point above A-B

Press the Spacebar to end the command.

MOVE
A B }
1.00
A B
M = MOVE
Select the Move icon on the Modify toolbar or type M
Pick line A-B.
Press the Spacebar.
Drag to a point above line A-B.
Type distance 1.
Press the Spacebar to end the command.
MIRROR
C - - D
A B
Ml = MIRROR

Select the Mirror icon on the Modify toolbar or type Mi
Pick line A-B.

Press the Spacebar.

Pick the C end of the centerline and drag to the B end.
Press the Spacebar to end the command.

© John R. Andrew
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FILLET & CHAMFER

R.50

F = FILLET

Select the Fillet icon on the Modify toolbar or type F

Type R for Radius.

Type .5.

Pick the horizontal and vertical lines.
Press the Spacebar to end the command.

Select the Radius Dimension icon on the Dimension toolbar

Pick a point on the fillet.

Pick the location of the R.50 dimension as shown above.

C C C

A B I-' B L B
- .19 - 19x45°

CHA = CHAMFER

Select the Chamfer icon on the Modify toolbar or type CHA

Type, D for first chamfer distance.

Press the Spacebar.

Type, .19.

Press the Spacebar.

Press the Spacebar. (second chamfer distance is same as first)
Pick line A-B.

Pick line B-C.

Pick the Linear Dimension icon on the Dimension Toolbar.

Pick the corners of the 0.19 inch chamfer as shown above.
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Pick the chamfer dimension location.
Press the Spacebar.

EDIT DIMENSIONS

/—ﬁﬂ.?ﬁ
/F( ]
Y

Type > ED > Enter > Pick > Dimension > Edit dimension

;

@0.75

| U

/_ THRU 4X

/_THRU:H{
A '
I N @ '

Type, ED for Edit.

Pick the 0.19 dimension.............. see the “Text Formatting” dialog above.
Type, x 45%%D as shown here.
Select, OK.
TRIM
D D

TR

TRIM

Select the Trim icon or type TR
Pick “Cut Line” D-C.

Pick the ends of the vertical and horizontal lines to be removed.
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Press the Spacebar to end the command.

ARRAY - POLAR
®.46

oo | =
oo Amay = (=

EE Rectangular Array I ' X

~ Path Array

82.28
AR = ARRAY

Select the Array icon or type AR

Pick Polar Array.

Pick Select objects.

Select the 0.46 inch diameter circle in the drawing.

Pick Center Point.

Select the center point of the 2.28 inch diameter bolt circle on the drawing.
Pick OK.

NOTE: Rectangular array may be selected.

SCALE

! 4.00
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Select the Scale icon on the Modify toolbar or type AR

Select Objects by picking point 1 and drag to point 2, as illustrated above.
Press the Spacebar.

Specify base point by picking the lower left corner of the triangle.
Specify scale factor by typing 2, for example.

Press the Spacebar to end the command.

STRETCH

Ps.oo — *I 1.00 L

3 = ZTRETCH STRETCH STRETCH

Select the Stretch icon on the Modify toolbar or type S

The Stretch command is used to extend or reduce the length of a drawn object.

Select Objects by picking point 1 and drag to point 2, as illustrated above.

This type of selection is called a Crossing Window.

Press the Spacebar.

Toggle function key f8 at the top of your keyboard until you see, Ortho on.

Specify base point by picking near to the 2.

Drag to the right and type distance 1 or drag to left and type distance 1.

The 2.00 inch dimension becomes 3.00 inches or the 2.00 dimension becomes 1.00 inch.

Press the Spacebar to end the command.
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E = ERASE ERASED

Select the Erase icon on the Modify toolbar or type E

Select Obijects by picking point 1 and drag to point 2, as illustrated above.
This type of selection is called a Crossing Window.

Press the Spacebar.

LIMITS - TO CHANGE DRAWING AREA

AL 4 L

Home Inse

E ’.’V—H "

UCS ' View Navigatio
lcon Cube Bar

Viewport Tools =

Select > View > UCS Icon

Type > Limits > Enter > 0,0 > Enter

Command: LIMITS

LIMITS
Reset Model space limits:

ecify lower left corner or [ON/OFF

= LIMITS Specify upper right corner <286'-9.8888",208'-2.88080">:
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To Increase the Display Area

Type Limits on the command line.
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Press the SPACE BAR to accept: <0, 0 > as the lower left corner of the display.

Type: 200°, ¢ 200’ on the command line to change the upper right corner.

\

N

DIMENSION SCALE

R1.625

)L

-+

2XR4730 —/

To Increase the Dimension Scale

Type DIMSCALE on the command line.

The present Dimension Scale is 1.0.

Change it by typing: 1.5

@

Select the whole drawing by dragging the mouse pointer from A to B as shown below.

Pick drop-down menu: Dimension > Update.

Press the SPACE BAR to end this command.

© John R. Andrew
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2XR4.730 —/

-

The dimension scale has been increased from 1.0 to 1.5 above.

TANGENT

ﬂ Drafting Settings

© John R. Andrew

Snap and Grid  Polar Tracking Object Snap

Object Snap On (F3)
Object Snap modes
O [ Endpoint -
[ Midpaint

[JCerter

[ Node

|
al
[ Geometric Center T
=
[ Guadrart [

Fiy
o
o
=
&
[ Intersection s

Options...

30 Object Snap Dynamic Input  Quic| * | *

Object Snap Tracking On (F11)

] Extension Select Al
[ Ingertion Clear All

[] Perpendicular

[ Nearest

[ Apparent intersection
[ Parallel

To track from an Osnap point, pause over the point while in a
command. Atracking vector appears when you move the cursor. Ta
stop tracking, pause over the point again.

Cancel Help
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Modify B3
AIMNERBHOLIN 47O i
N\
Step-4 Step-3 Step-2 Step-1
Pick 2 Type: Type: R Pick FILLET
tangent points 1.625  (for radius)

@2.500

R1.623
\ @x>

St

4,000

2XR4.730 —/

Drawing the 2 Fillets with 1.625” Radius in the figure below.
Type OS for Object Snap on the command line.

Step-1: Pick Clear All

Step-2: Pick the Tangent check box > OK

Drawing the 2 Fillets with 1.625” Radius (Continued)

Draw the two 1.625 inch radii by following the 4 steps illustrated above.

CIRCLE > TAN, TAN, RADIUS

R1E2S _ o
‘ @ T\ - — 62,500 |
\ 1 X e & A
S \ P iy #4.000
\ ‘* "\:_ \ 7 .“"/ "’>/' & {
* £ F "\\ "~ !:’.—,‘/ J ;N N
e+ 7/ T8 .
] ’ J g N\ \
\ /.‘ .l “ ’,4 N\ \ § v
1000 AR T [‘ o" \\ "\ mm,
_—— N ] e 4 s ’ 3 " LSRN
i - BEYSS
\ \.‘ / / oy /,— o s \D
§ |\ . s /;_. - .: .\ $ } ‘\"
A \.\ y, -3 o “”*l‘)(/‘--,// /,: \
R e Z7B112S AN AN
. et ol i
/ | B S ' y
; 4,000 4.000 - \
- @2.000 _f I
Gl @X)
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Drawing the 2 Arcs with 4.750” Radius

Pick drop-down menu: Draw > Circle > Tan, Tan, Radius
Pick point A

Pick point B

Type: 4.75 for Radius

Pick point C

Pick point D

Trim the 4.750” diameter circles

Type: TR for Trim

Pick the 4.000” dia and 2.000” dia circles

Pick any point in the top half of the 4.750” radius circle

Repeat the Trim command on the bottom 4.750” radius circle

R1.e23

L (7T
1,000 \\\\jj

@2.500

www.PDHonline.com

24,000

f

4,000

2XR4,7350
PIVOT LINK

@

Finished Pivot Link drawing with title.

© John R. Andrew
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WBLOCKS
Write Blocks
1 2 23
1MPS -
TR SET AT
9.8 AMPS 1
T{U ?(3) ?(5)
=)
1DISC 7 / _/ _/
—4 (2) (4 (8]
= 19 |20 (21
A 143 _1({5)
A NEU. GND T2 T T (e
22 |23 |24

FROM CUSTOMER’S
PROTECTEC SUPPLY
120¥AC, 1PH, 60OHZ

15AMP
MOTOR CIRCUIT 203

1

Make the electrical circuit drawing above.
“Motor Circuit 203” using WBLOCKS.

See “Electrical Symbols” below.

© John R. Andrew
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(17 | 7 | 4T | 451 | O o ora
oo | . |SERL P IR G| ST ML 0 (SR

k10 11 12 13 14 15 16 _EI 17 18
J L
| alo
g—]—Z:*o olalo|, o olo | =3 T

o et 0 B o) BT | AT | oW e A i o i e
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NOTOR SO HETER ANP HETER WOLT ML‘E‘."@L*HQM.—.*‘M | PHASE “HN:J LNE XINKG DOT) LNES (@l‘lmv
' 42
37 38 40 4 ELECTRICAL SYMBOLS

33
> 3 |
Dk YOUR WONE|oeTe x| cuass: EvT10

_SCALE: 131 NATERMAL:
| N SroRgw DRamre s Ve

CEERNECTs o] TECONNET: | SUBCIRNED)

ELECTRICAL SYMBOLS

1. Open any AutoCAD drawing. The electrical symbols drawing above is for illustration purposes.

A Write Blo )4
Source
() Block:
() Erttire drawing
(®) Objects
Base point Objects
[ | Pick point - | Select objects 4‘,1@‘
X: [0.0000" | (®) Retain
¥: |1}1]-|]-|]-[|. | () Convert to block
i) Delete from drawing
Z |ﬂ' | & Mo objects selected
Destination
3 —i‘ File name and path:

C:AUsershJ Andrew \Documents*00 DRAWINGS-4 30076100 EROA -~

|11
(T-r/ Insert units: Unitless i

: usmm | oK Cancel Help
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2. Type: WBLOCK in the Command line in AutoCAD.

3. Pick: Pick point in the Write Block dialog box.

4. Pick any point inside the Disconnect symbol.

5. Pick: Select objects in the Write Block dialog box.

6. Select the highlighted area.

E Browse for Drawing File

Save in:

E] Documents

Mame

00 CONTEC IMC - PRODUCT CAD DRAWING,
00 COMTEC MOPS AND BUCKETS

00 DRAWIMNGS-1
00 DRAWIMNGS-2
00 TAME

7. Pick the Browse button with 3 dots.

8. Browse until you find the drawing folder.
9. Change the title from: new block.dwg to DISCONNECT.dwg

10. Press OK.

www.PDHonline.com

DRANING TITLE

DATE! 007K L0

CRAAN BY) YOUR NAME

ONG MO ‘
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11. Open a blank title-block template as shown above.

E Browse for Drawing File

PDHonline Course G206

www.PDHonline.com

Savein: ACAD 2022 | 4= E—'_f @ b 4 I:'_—J_ Miews + Tools
. MName Date modified Type
.—_j CAD AutoCAD 2-D Basics 12/18/2021 %:40 AM File folder
A==
=
II"
1
£ >
File name: DISCOMMNECT] - Save
Files of type: | g 4oCAD R12/LT2 DXF (" def) - Cancel

12. Select drop-down menu: Insert > Block.

13. The Insert dialog box shown above will open.
14. Pick: Browse and select the DISCONNECT drawing file in your folder.

15. Pick: OK.

DRAWING TITLE

MR &%
LITLAWIN

BY: YOUR. NAME DwWG

NC;

© John R. Andrew
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16. Pick a point for the DISCONNECT block on the right side of the template as shown above.
17. Repeat the above steps for each Electrical Symbol needed to complete the: MOTOR CIRUIT
203 drawing.

This is the end of Section 3. Common AutoCAD Commands

FLAT PLATE WITH FOUR HOLES

RL-'

The 3-dimensional solid model of a flat plate shown above could be drawn with all versions of
AutoCAD from release 14 to 2007.

EXAMPLE-1

The flat plate with four holes illustrated above has been chosen to demonstrate some of the most

common AutoCAD commands used to make many types of engineering drawings.

- 4.00 -
S0—»  ——3.000 -
" A
= = P - = - &
| |
‘ 3.00
2.000
| | l
et = e -
i A 50
$.25 _/ ’
—= .30 4%

PART M2297 REV B
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The dimensioned front and side views of the example part are shown above.

A
STEP-1

Step-1 Draw Line A-B

Open AutoCAD.

Type on the command: L for Line.

Toggle function key F8 at the top of your keyboard until you see, Ortho on.
Pick any point A and drag down a short distance.

Type the distance 1.5

Press the Spacebar or Enter Key to end the command.

A
STEP—-2
B
C
Step-2 Draw Line B-C
Press the Spacebar or Enter Key to repeat the last command.
Pick any point B and drag to the right a short distance.
Type the distance 2.
Press the Spacebar or Enter Key to end the command.
— e re— 500
G Al E
STEP—3 0 D !
5 500
£ E e !

Step-3 Draw Offset Lines D-D & E-E
Pick line B-C.

Type O, for Offset on the command line.
Type the distance .5.
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Pick line B-C.

Pick a point above line B-C.

Pick line A-B.

Pick a point to the right of line A-B.
Press the Spacebar.

G E
5 F
STEP—4 = 5
U
H— B —F C

Step-4 Draw Circle F

Type C for Circle on the command Line.
Pick the intersection of lines D-D and E-E.
Type D for Diameter.

Type .5.

Press the Spacebar.

STEP=3

K = = K
Step-5 Change Lines D-D & E-E to Centerlines
LAYERS and LINE TYPES — ACAD 2019
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E A |:| ByLayer
S\ -

Match
Propertie ——  Continuous

Default

ByLayer

I:' EI'_',"LE'_',"EF —— ByBlock
By :

Match == Default CENTERZ

Propertie —— Continuous Continuous

Properties =

Other...

Select > Continuos drop down menu > Other > Enter

CENTER 2 > OK

Select > By Layer > CONTINUOS > L > Pick a point > Drag right > Type 7 > Enter

Select > By Layer > CENTER > L > Pick a point > Drag right > Type 7 > Enter

Select the Center Line Layer, pictured here.
Type L on the command Line.
Draw center line K-K any length.
Pick the “Paint Brush” icon shown above.
Pick any point on center line K-K.
Pick lines D-D & E-E.
Press the Spacebar.
LAYERS and LINE TYPES — ACAD 2020
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@ B olaye - [DJ

ByLayer
Group

= [ ACAN.. -

Pr ———— ASULTYPE
— — — ASVLTYPE
— — - —BCRDER
________ BCORDER2
—— — BORDERX2
—— — - CEMTER
——-——-- CEMTER2

CONTINUDUS
— - — - —DASHDQT

—-———— DASHDOT2
W B bylayer N  —
§ ByLayer =

- DASHDOTX2
— — — DASHED

HH
ili
|
|
|
[
m
=
=
d

. Other...
Properties = 3 =

Select > BYLAYER > Drag drop down to > CENTERX2 > OK

Select > Bylayer > Drag drop down to > CENTERX2 > OK
Select > Red
Type > L > Pick a point > Drag right > Pick a point > Enter

© John R. Andrew

www.PDHonline.com
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B Gylayer 18
ByBlock i
H NEEEEEN
H_AEEEEEN
[ HEEREEN
HEN

@ More Colors..,
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F
STEP=h R R R £ D
[ PO | S — SR =
H BT E C
Step-6 Draw Hidden Lines L & M

Type L on the command Line.

Pick the intersection of line E-E and the top of circle F.
Draw hidden line L any length.

Pick the intersection of line E-E and the bottom of circle F.
Draw hidden line M any length.

Press the Spacebar.

o L |
STEP—7 S I B SR

Step-7 Trim Hidden Lines L & M

Type TR for Trim on the command Line.

Select Lines H-G and J-1.

Pick a point on line L that extends to the right of line J-I.
Continue picking line segments that need to be trimmed off.
Press the Spacebar.

Select the Chamfer icon on the Modify toolbar

Type, D for first chamfer distance.
Press the Spacebar.
Type, .188.
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Press the Spacebar.

Press the Spacebar. (second chamfer distance is same as first)
Pick line A-B.

Pick line B-C.

STEP—-8

-
!
!
|

Step-8 Mirror About Imaginary Line A-X

Toggle function key f8 until you see, Ortho on.

Type MI for Mirror on the command Line.

Select the object by picking point 1 and dragging to point 2.
Select point A and drag to the right and pick any point X.
Press the Spacebar.

T T A S E 'l-'I
| Yo
I : I
| 1
B —fe—-— |
| '
| : |

STEP—9 | A .

|
| , .
e
| RN
| &
[ e e T et et Bt e Tt i i e Y e e b o |
P

Step-9 Mirror About Imaginary Line A-X

Toggle function key 8 until you see, Ortho on.

Type MI for Mirror on the command Line.

Select the object by picking point 1 and dragging to point 2.
Select point C and drag to the right and pick any point Y.
Press the Spacebar.
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Dimension
S Y © @\/_‘\ R R E® &L v wl
\ = 4.00 -
DIAMETER
p N
LINEAR = é g o6 B L
DIMENSION = [ !
STEP—10 |
sl ! s
= - -
% i

STEP 10 Add Dimensions to Complete the Drawing

Pick the Linear Dimension icon on the Dimension Toolbar.

Pick corners P and R.
Pick the dimension location at 4.000.
Pick the Diameter icon.
Pick a point on the circle.
Pick the dimension location at ¢.250.
Press the Spacebar.
This is the end of Section 4. Flat Plate With Four Holes

GENERIC HUB

The 3-dimensional solid model of the part shown above could be drawn with all versions of
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AutoCAD from release 14 to 2007.

EXAMPLE-2
The AutoCAD commands used to make a dimensioned engineering drawing of generic hub
pictured above demonstrate more AutoCAD commands.

Open any version of AutoCAD.

2,750

oz

y $1.500

SEC A-A

PART M3116 REY C

STEP—10

The dimensioned front, side, and section views of the hub are shown above.

A

STEP-1

Step-1 Draw Lines A-B and B-C
Type the command: L for Line.
Toggle function key f8 at the top of your keyboard until you see, Ortho on.
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Pick any point A and drag down a short distance.
Type the distance 5.

Press the Spacebar or Enter Key to end the command.

Step-2 Draw Center Lines A-E & C-D

Toggle function key 8 until you see, Ortho on.

Type Ml for Mirror on the command Line.

Select line A-B.

Select point B and drag to the right and pick point C.

Repeat above steps to obtain line B-D by mirroring line B-C about line A-B.
Press the Spacebar.

5
».750
@4 500
STEP-3 o C
@1.500 33,000
E

Step-3 Draw 4 Circles

Type C for Circle on the command Line.
Pick center point at B.

Type D for Diameter.

© John R. Andrew Page 73 of 103



http://www.pdhcenter.org/
http://www.pdhonline.com/

www.PDHcenter.org PDHonline Course G206 www.PDHonline.com

Type .75 for the inner circle.

Press the Spacebar or Enter Key to repeat the command.
Type D for Diameter.

Type 1.5 for the next circle.

Press the Spacebar.

Repeat the above 3 steps for the remaining 3 and 4.5 diameter circles.

750 e 750
i (R O |

i =

H J :

2.750 e e e
|

|

i [ e | |

|

|

S SN U |

|

— —— G ——— . —— I

STEP—4 = I
| |

|

e e S

|

|

ETIOOIH O goame) b X et |

|

@1.500 avaseliesasglizee :
|

|

|

| K |

____________ s

Step-4 Project the Side View Construction Lines

Type L for Line on the command Line.

Pick point F above the 4.5 diameter circle and drag down to G below the circle.
Press the Spacebar to exit the Line command.

Type O for Offset on the command Line.

Type distance, .75.

Pick line F-G.

Pick any point to the right side of line F-G to create line H-I.
Pick line H-I.

Pick any point to the right side of line H-I to create line H-J.
Press the Spacebar.

Type TR for Trim on the command Line.

Select the object by picking point 1 and dragging to point 2.

Pick line segments to be removed by trimming to obtain the side view below.
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Press the Spacebar.

e 1 500~
= 750
24,500
$.750 " i
L
Nf——1—-——0
STEP—5 - 5
pl——1==-{a
G M
@1.500 @3 000
| K

Step-5 Trim the Side View Construction Lines

Trim the side view construction lines as shown above.

- 1.500 =

’*—'—.?50

#.750

STEF—-&

@1.500

Step-6 Add Fillets to the Side View
Type F for Fillet on the command Line.
Type R for radius.

Type .125 for the dimension.

Pick 2 lines intersecting at a corner to form a fillet.
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Press the Spacebar to repeat the Fillet command at each rounded corner.
Type L for Line on the command Line.

Pick point H and drag down to L.

Type F for Fillet on the command Line.

Pick lines L-F and L-H intersecting at L to form a fillet.

Press the Spacebar to exit the command.

a-1.500 =
i B.375 250
94.500
8.750
-
STEP—7 = —
R.125—/
®1.500 @3.000
Step-7 Add the first 0.375 inch Diameter Bolt Hole
Type C for Circle on the command Line.
Pick the center point for the .375 inch diameter circle shown above.
Type D for diameter.
Type .375 for the dimension.
Press the Spacebar to exit the command.
ARRAY
®.46
8o Array ] =
I . i il
00 Rectangular Array % X
© path Array
22.28
Polar Array AR = ARRAY
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STEP-8

2,750

SIEr—4

PDHonline Course G206

®.575

www.PDHonline.com

F=—1.500 -=

730

750

|

|

#£1.500

Step-9 Project the first 0.375 inch Diameter Bolt Hole to the Side View

Type L for Line on the command Line.

Pick the center point for the .375 inch diameter circle shown above.

Drag the center line beyond the side view of the hub as shown above.

Press the Spacebar to repeat the command.

Draw the upper and lower, hole projection lines.

© John R. Andrew
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Press the Spacebar.

Type TR for Trim on the command Line.

Select the object by picking point 1 and dragging to point 2.

Pick line segments to be removed by trimming to obtain the side view below.
Press the Spacebar.

- 1.500 -

750

T

R

STEP-10

Step-10 Mirror Upper Hole About Center Line 3-4
Toggle function key 8 until you see, Ortho on.

Type Ml for Mirror on the command Line.

Select the object by picking point 1 and dragging to point 2.
Select point 3 and drag to the right and pick point 4.

Press the Spacebar.

© John R. Andrew Page 78 of 103



http://www.pdhcenter.org/
http://www.pdhonline.com/

www.PDHcenter.org PDHonline Course G206 www.PDHonline.com

Dimension

MY OOA NEM ¥E® AL [aans v |4

\

DIAMETER QUICK LEADER
LINEAR
DIMENSION
750
% ®.750
7~

7
%/ﬁ

%, #1.500

SEC A—A L i

P&RT M311E REY C
STEP-11

Step-11 Add Dimensions to Complete the Drawing
Pick the Linear Dimension icon on the Dimension Toolbar.
Pick side view upper corners to obtain the 1.500 & 0.750 dimensions.

Pick the Diameter icon.

Pick a point on one circle and place the diameter dimension.
Repeat the step above to dimension the remaining diameters.

Pick the Quick Leader icon and draw the Section A-A view arrows.

Press the Spacebar.

HATCH

Pick internal point or [Select aobjects/UndofseTtings

»»Enter new wvalue for ORTHOMODE <1::

Resuming HATCH command.

. ' HATCH Pick internal point or [Select objects Undo
X P seTtings]: |
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Type > H > Pick internal point > OK

= [L\ Stretct

% Hatch

:]fl: Gradient

Bounda
Boundary

Y

2
’n

h— —]

7

SEC A-A

/I

|72

Step-12 Add Hatching to the Sectioned Side View
Type > H > Pick internal point > OK

Pick OK.

This is the end of Section 5. Generic Hub

BILL OF MATERIALS

www.PDHonline.com

BILL OF MATERIALS

ITEM QTY DESCRIFTION MATERIAL
1 2 BASE DELRIN
2 2 FOAM _GUIDE ALUM 6061
3 4 TOP PLATE DELRIN
4 4 GUIDE 316 SS
5 4 PIN 316 SS
6 4 SCREW 1/4-20 316 SS
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REVSICHE
aey | DESCRP N [omwm] oam
63 #1.00 Ol |
— BILL OF MATERIALS
(REF) (REF) CTEM [Ty DESCRIFTION VATERIAL
1 BASE WHITE_DELRIN]
2 FOAM_GUIDE ALUM_6061
3 TOP_PLATE [WHITE_DELRIN|
SHCS §6-32 2 1/4° LG
4 ]2 McMASTER 92195A175 316 55
ROLL ROD 1/4DA 1 FT LG
3 |4 VMASTER B934K26 re iy
SPRING PIN 1/5°DIA x 3/4 G w
o Ko MCMASTER 323733186 1898183
7 | 4 GUIDE_ROLL |WHITE_DELRING
|

QUANTITIES IN BOM
ARE FOR 2 ASSEMBLIES

ENGINEERING COMPANY
SWAB FOAM GUIDE

NEW FOAM GUADE ROLL & BKT SUB ASSY

AND THE SPECRICATIONS MERON ARE TERANCES Laalss | ScAE: o
FﬁPﬂEUﬂY TO COMPANY. NC AND SHALL NOT BE DTHERWSE NOTED:
REARIUOCED CR OQUFED OR USED W WHILE OR N X008 oATE: 3
PART A5 ™™E IAJS FOR DEFGN, UAMFACTLRE TR 3 >
SALL OF TEWS WINDUT THE RSNTTON CERMEDSDS OF XXX £ .001
SouRANY. ANGLES £ 1°
@ Cap}r of Standard -
Table
] ;'_Ej Link Data
u Tables u

Select > Annotate > Table

ﬂ Insert Table

Table style Insertion behavior
Copy of Standard v E!’ (®) Specify insertion point
() Spedify window
Insert options ol & i
olumn & row settings
(®) Start from empty table Columns: Column width:
() From a data link IIU 5 z 25000 =
No data links found ELL
Data rows: Row height:
8| = 1 = Li
Preview E = = ne®
Titl Set cell styles
e First row cell style: Title w
Heoder Heoder Heoder
Dot W Second row cell style: Header ~
Data Datay M All other row cell styles: Data v
Duita Dty Data
Oota Doto Dota
Data Data Data
Cocel | [t
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Select > Table > Columns >5 Rows > 6 > OK

Pick top left table location point > Enter

BILL OF MATERIALS

Type > BILL OF MATERIALS > Enter

= 2 I B 1 (& 1 D 1 E
1 L OF MATERIALS
5
3
Type >1 > Enter
BILL OF MATERIALS
1
pl
3
F
5
[
Type > 2-3-4-5-6 > Enter
Y | B | | ] | E |
i BILL OF ‘ATZRIALS
1
5 z
3
: : =
[-] =]
7 B
5] 7 . ’
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Select table top left corner.

Sg By Row/Colu

X |Z] Maone
Alignment

- B Edit Bord

[ 1 Top Left

[~ Top Center

[~ Top Right

=] Middle Left
[=]Middle Center
[=] Middle Right
[ | Bottom Left
[=] Bottom Center
[ -] Bottom Right

Select > Alignment toolbar > Middle Center

A T ] T * | ] T E 1
1 BILL OF WATERIALS
] 1
3 2
3
G r |
& 3
T [
a2 K . ,.
Pick table “A” column > Enter
BILL OF MATERIALS
ITEM QrY DESCRIPTION MATERIAL
1
2
3
4
5
6
BILL OF MATERIALS B
2 ITEM oty DESCRIPTION MATERIAL
3 1
4 F]
5 3 O C
& 4
7 5
B = ¢
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Pick table column “C” >

www.PDHonline.com

L4

DEHEL H &<

Home  Inset  Annotate  Parametric

-

M

View

]

= =dL i I
F o

Insert Insert Delete  Insert Insert Delete

Above Below Row(s) Left Right Celumn(s)

Rows Columns

£

Merge
Cells

Merge

Select > Annotate > Pick top left corner of table > Delete Colums(s) > Column E> Enter

BILL OF MATERIALS
ITEM ary DESCRIPTION MATERIAL
1
2
3
4
]
6
Column E is deleted.
A | B | C [ D
1 BILL OF MATERIALS
2 ITEM DESCRIPTION MATERIAL
——
4 2
5 3
6 4
7 5
2 6
Pick table cell B3 > Type 2 > Enter
BILL OF MATERIALS
ITEM QTY DESCRIFTION MATERIAL
1 2 BASE DELRIN
2 2 FOAM GUIDE ALUM 6061
3 4 TOF FLATE DELRIN
4 4 GUIDE 316 35
] 4 PIN 316 35
s} 4 SCREW 1/4-20 316 S5

© John R. Andrew
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DIMENSIONS & GEOMETRIC TOLERANCES

uu?
Ipllp, oo
oR 88 &8
as == oo
oo T +
+ 1 = 194
— — Ll
= o oy 1M
o 0 O
/] Uoo~r~ om
%58305 K K 0.0005
; ' +UJ,
O et
A +U,
38 = & 9.81877 33002
8,140 &
8130 = 5
6.457 +0.0005
6.447 EO \ 6.4323_¢'0005
l).‘310.6010
206007
)\ & REQT
0.0000 Lx
am
= N
S =i
Lo

JIG PLATE EXAMPLE

i -« Move
.|:|Rectangle
"-,/-\,F'Eﬂ an
, "/ ol

1. Draw the jig plate outline:
Select > Rectangle > Pick a point > Drag a rectangle > 10.203,12.090 > Enter
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2. Add locator holes: A, B, and C, having a 0.6000 nominal diameter. Adding +/-0.0005 inch
tolerance is described below.

3. Now draw the support holes: D, E, and F also of 0.6000 nhominal diameter.

4. Move the “User Coordinate System” (UCS) origin to the bottom left corner of the jig plate
base, as seen above, by selecting the following commands:

Old versions of AutoCAD
Pick drop down menu: View >Toolbar > UCS
D

AO
B
DO 8]
O
F 0
Q @

UCs
ORIGIN

LEREBEREE LEK AR &

5. Locate a new position for the User Coordinate System UCS origin.
Type > UCS > Pick bottom left corner of plate.

The normal location of the origin is at x = 0 and y = 0 at the bottom left corner of the display.
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Type > D > Enter

Current dimension style: Standard
Stvles: Preview of : Standard

A Annotative Set Cument

Standard __| 162 I__
New. .

/<\ Modify...
1.0 202
* CQvemde...
a0®
Compare...

RO.80
List: Description
Al syles » Standard
Dont list styles in Xrefs
Close Help
Pick > Modify

E Meodify Dimension Style: Standard

lines  Symbols and Amows Text  Fit Primary Units  Atemate Units  Tolerances
Linear dimensions
Unit format: Decimal A 1.0159
Precision 0.0000 = _T_ /\
Fraction format: Horizortal 1.1966
2.0207
Decimal separator: *" (Period) ~ 4
m@
Round off: 0.0000 =
Prefix: | | |ro.soss
Suffix: | |
Measurement scale
Scale factor: 1.0000 =
[ Apply ta layout dimensions anly Angular dimensions
Zero suppression Urits format: Decimal Degrees ~
[ Leading [ Trailing
Sub-units factor: - Precision: 0 e
-I NNy NNy Y = fEEt
R - dind Zero suppression
Sub-unit suffic: sinenes [ Leading
[ Trailing
Canl o
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Set Primary Units to Decimal > 0.0000

m Modify Dimension Style: Standard

www.PDHonline.com

lines  Symbols and Amows  Text Fit

Primary Unitz  Atemate Units  Tolerances

Tolerance format
Method: —=| 1.0154% ",
Precision f
1.19656
Upper value: @
Lower value: 0.0000 : >\
RO.20456
Scaling for height: 0000 =
Vertical position: Middle ~

Select > Tolerances > None > Limits

E Medify Dimension Style: Standard

Secaling for height: 1.0000 =

Vertical position: Middle ~

Tolerance alignment Altermate unit tolerance

(") Align decimal separators

Lines  Symbols and Amows Text  Fit Primary Units Altemate Units Tolerances
Tolerance format
: imi w 1.04198
Method: Limits _-I 16148
Precision 0.0000 w f /\
11988 20217
Upper value: 0.0003] = 20207
[ 4 ig
&
Lo lue: 0.0000 =
wer value = o
Ro.a04s

Precision: 0.00
(®) Align operational symbols
Zero suppression
Zero suppression
[ Leading Dfest Leading O fest
railing Dinches railing Dinches
Cancel

Help

Type Upper Value > 0.0003 > OK > Close
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0.7503

0.7500 RSP

0.0003

0.0000

0.7503
0.7500

88
88
oo

PDHonline Course G206

Standard
L

-

g Use Current
[~ Linear = m Cu

PR b
‘ Linear

Dimension

igned

Angular

| Diameter

www.PDHonline.com

0. I 07503 W
0 iR, 0.7500

agme ,L owom—{—F

) 0o o "o

oo o0

§§ e 8 83

Origin dimensions must be edited.

Type > ED > Select upper/lower dimensions > Edit > 0.0000 > Enter or OK

© John R. Andrew

m Stack Properties

Tet
Cancel

Appearance

Style +1% Tolerance -

Defaults w

Postion |« Center ) AutoStack ...

Te sze
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6. Set the Support Hole Dimension Units and Limit Dimensions shown above

7. Dimension the A, B, C, D and F hole diameters with
Limit tolerances of +0.0005 and 0.0000.

D
QoI
[

+0.0005
9438300005

ot

OO O 0w (VR

_ +0,0005
A = 11.3450_(?'88855
+0.

ke oo

Wb SRy OO

+0.0003

=
e N
"o
A
=1

0.0000

0.0000 Iq—“.:

8. Dimension the A, B and C positions in the jig plate with
Deviation tolerances of +0.0005 and -0.0005.

9. Dimension the D, E and F positions in the jig plate with
Limit tolerances of +0.0010 and -0.0000.

On the AutoCAD command line type: D for dimension > M for modify > Primary units > 0.0000 >
Tolerances > Method > Deviation > Upper value > 0.0003 > Lower value > 0.0000.
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PRINTING A DRAWING IN MODEL SPACE

Select drop-down menus: File > Print >

The, “Plot — Model” dialog box opens as

m Plot - Model

pictured below.

Page setup

MName: <Maone =

Printer fplotter

w Add...

i< Microsoft Print to PDFE

Mame:

H Properties...

Plotter:

Where: PORTPROMPT:

Description:

[Jrlot to file

Paper size

Tabiloid

Plot area
What to plot:

Window ~ Window <

Plot offset (origin set to printable area)

¥ |0.000000 | inch
y. |0.000000 | inch

Preview...

[Jcenter the plot

Microsoft Print To PDF - Windows System Driver - by Au...

—1 1.0

=i —4 T

Mumber of copies
Plot scale
Fit to paper

Scale: | Custom

1 inches | =

569.8

Scale lineweights

Apply to Layout

Drawing orientation

Plot style table (pen assignments)

Mone =
E—3

Shaded viewport options

Shade plot As displayed w

Quality Mormal ™

300

Plot options

[Jrlotin background

Plot ebject ineweights

[Jrlot transparency

Plot with plot styles
Plot paperspace last
Hide paperspace objects

[Jrlot stamp on

[ save changes to layout

() Portrait

L,
(®) Landscape
[]Plot upside-down

Cancel Help @

Set Paper Size > Tabloid (11”7 x 17”) > OK
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m Save Print Output As

« v <« 00 DRAWINGS-1 » 1TECH » ACAD 2022 » v | D O Search ACAD 2022

he

Organize Mew folder B - (7]

Desktop A N Name Date modified

1lohn Andrew Time Sheets CAD AutoCAD 2-D Easics 1

1TECH CAD AutoCAD 2-D Basics
57800 MASTER SHORT BASE ROLL CORE RODS RACK

ACAD 2022

19,2021 12:09 PM

7/8/2014 12:28 AM

# Onelrive

[ This PC
_J 3D Objects
[ Desktop
Documents
‘ Downloads
J‘! Music
[&] Pictures

o= 2

File name: | 5-103 CLEANROOM .

Save as type: | PDF Document (*.pdf) ~

» Hide Folders Cancel

Type > Drawing File Name > S-103 CLEANROOM > Save

| M [~ | AcAD 2022
Home Share View
<« v > ThisPC > Documents > 00 DRAWINGS-1 > 1TECH » ACAD 2022

Name Date modified Type

3 Quick access

CAD AutoCAD 2-D Basics 12/19/2021 12:09 PM File folder

[ Desktop * )
CAD AutoCAD 2-D Basics 7/9/2014 12:28 AM Adobe Acrobat D..,

¥ Downloads ’ $-103 CLEANROOM 12/20/2021 5:57 PM Adobe Acrobat D...

&= Pictures *  [7] ACAD 2019 - 2022.bak 12/19/2021 10:49 AM BAK File

[ Documents ¢ |] CLEANROOM -ACAD.bak 12/19/2021 10:03 AM BAK File
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File Edit WYiew Insert Format Tools Draw Dimension Modify Window Help

|IDRE 2R %B6 s £-) XA BERID

mi:\‘ﬁl J ()@ %M 0BJECT vk £ “ W EByLaver ‘
on B2 :
nhgs S
2 S e
oo TS5 + |
+ 1 = (S,
< o o 1IN
A W @~
D O M=~ o
%gggg K k 0,0005
. t +,
AG T 11.345075:5002
9,824 +0,0005
8,140 _
8130 = 5
6,457 ! +0,0005
6.447 EO 5{\ 6.4323_5'0005
\ 506010
0.6007
6 REQ'D
i
0.0000 s
o
S o
2 = ==
M| 4 p§ Model 4 Layout] £ Layout2 / £

|Command: _g=zave
Command: PRINT
PLOT

Command : PRINT
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AUTOCAD GEOMETRIC TOLERANCE MENUS

This surface to be
flat within two layers
@0.500 \ 0.001" apart

. \/\
-

0.600 -

i
|

0.600

00

Hole center line to be
perpendicular to the
top surface within
a cylinder 0.001" dia

0.500

R

OBJECTIVE

A flat top surface and a perpendicular hole are required in the metal plate above.
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{1} 05| A | 1
A i 1 i
SYMBOL | DATUM
TOLERANCE  MEASURING
VALUE PRINCIPLE
——|  STRAIGHTNESS {B POSITION
[ ]| ruamess -=-|  SYMMETRY
O CIRCULARITY / / PARALLELISM
L) | evunoriery I PERPENDICITY
/" \| PROFILE OF LINE P ANGULARITY
£ \|  PROFILE OF SURFACE /' RUN-OUT
© COAXILITY {‘ ; TOTAL RUN-OUT

The standard symbols for, “Geometric Tolerances” shown above are generated by AutoCAD.

Type > Tolerance > Geometric Tolerances dialog box opens as below:

A

Tolerance 1 Tolerance 2 Datum 1 Datum 2 Datum 3

EE EE = E N B
EE EE ® E E ®E

Height: I:I Projected Tolerance Zone: .
Datum Identifier: I:I

QK Cancel Help
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2. Type A as Datum Identifier as above.

©@0.500
Y

; B
0600 KK

{ ~—a—(0.600

NN B

2. Place the A in a box, at datum plane, drawn by you as shown above.

A

Datum 2 Datum 3

) e CJE N
En EEEdAE m E

|
| I
oK

Cancel Help

Sym Tolerance 1

4, Pick drop down menu again: Dimension > Tolerance ...
5. Pick the Perpendicular to symbol: Symbol >

6. Select the diameter symbol: @

7. Type the tolerance: 0.001

8. Type A under “Datum 1, as shown above.

© John R. Andrew Page 96 of 103



http://www.pdhcenter.org/
http://www.pdhonline.com/

www.PDHcenter.org PDHonline Course G206 www.PDHonline.com

9. Create the “Flatness” symbol also following the steps above.

@0.500
TR

LDy

0.600 N

N ] [~=]o.001]A]
et
0.500 [/ i ///////

{ By

| _|&o.001|A

CREATE LEADER ARROW
10. Type, “LEAD” on the command line > Pick arrow point location > Drag to Geometric tolerance
box corner to create a leader arrow.

NOTE:
It is recommended that you use the MLEADER command to create multiline text with leader
arrows.

This is the end of Section 7. Dimensional Tolerance.

8. MODEL SPACE AND LAYOUT

SIZE | FSCM NOC. DVAG NO. REV

SCALE | SHEET
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The ANSI D template title block is magnified in the view above.

REVISIONS

ZONE IREV I DESCRIPTION | DATE APPROVED

The template revision list is located in the top right corner shown here.

i @ poxn @
' -
N AR el
m‘.&% J @ K * 32 T +—
Y I
Lol |
P w I[" Pt ; 3
/ / t ‘ E—
v s
v e
B
ELAN
N 0y
I EL H5 -0°
5 D
¥ 7 EL 212"
EL 210" )
' :
m
= - L
- EL BoE-&*, | o)
EL 20’-D 4 =
SECTION D-D
CPEES-4110
14| 4 » | M\ Model { ANSI D Title Block / <
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Hydraulic Circuit Diagram Example

The Hydraulic Circuit diagram above is drawn in the Model tab area, as seen above.

The ANSI D template title block came from the Select template dialog box described above and
is in the Layout area and ANSI D Title Block replaces the name normally found on the Layout
tab.

T e — — — T — D T S — S— T E— — T

D [+

C C

¥ -

e =3
5

o i
|j—/ 8 | 7 | [3 | S <+ 4 | 3 | 2 | 1

By et ¢ i e e i S i) St~ e~ € . e T Ty e e e e e i i) et~ e~ { . e o oy - et il
1] <[ » | b Model } ANSI D Title Block / <

Specify corner of window, enter a scale factor (n¥X or nXP), or
[All/Center/Dynanic/Ezxtents/Previous/Scale/Window/Object] <real time>:
Press ESC or ENTER to exit, or right-click to display shortcut menu.

Command : MV

The ANSI D template title block came from the Select template dialog box and is in the Layout

tab area as seen above.
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Keeping in the Layout tab area, type MV for Model View on the command line.

Pick point 1 with the curser and drag to point 2.

The drawing in the Model View is scaled and copied into the Layout area automatically as

illustrated below.

© John R. Andrew

T S— C— — — — — T T — T—— FR—, S —" —") S— R
o 'N D
C C
[P
- -
B B8
2
A EL 2ur x
5 l-- : !'
[ 8 T T 7 T il
e e—————————————————————————————————————————————————————
4 4 » N,EModel}‘ANSI D Title Blcn:k;i <
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The process piping drawing above is automatically scaled by AutoCAD to fit inside the “Layout”
selected area as shown above. The drawing scale is changed but dimensions do not change

when a drawing or diagram is transferred from Model View to the Layout area.

DO NOT DRAW OR DIMENSION IN LAYOUT
Do not add lines or dimensions to a drawing in the Layout area!
Any changes to a drawing should be done in Model Space because the drawings in Layout

have been scaled and dimensions added will not be correct.

This is the end of Section 8. Model Space and Layout

DRAWING CHECK LIST
Every completed drawing should be checked by the originator and an independent Checker

before being released to a Client. See the sample drawing check list below:

Name: Date:

DWG NO: COMMENTS:
DIMENSIONS:

Units: Inch or Metric

Overall Height, Width, Length

Zero Datum's

Hole Locations, Sizes & Shapes
All Features Dimensioned
Decimal Places are a Minimum
Dimensions are Not Crowded

0o N o g N wWwNRE DT>

Tolerances are Indicated

@]

VIEWS:

9  Orthographic Projection

10 Outline of Parts are 0.7 Line weight
11 All Other Lines are 0.3 Line weight
12 Section & Detail Views Required?

D NOTES:

13 Material?

14 Pre-finish Treatment?
14 Finish?

16 Hardware, Nearside or Far Side?
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17 How Many: Holes, Hardware?
18 Shipping Instructions Required?
19 Description of All Revisions

E FORMAT:

20 Template: "A", "B", "C", "D", "E"
21 Part Name and Number

22 Revision Letter or Number

23 Drawn By: Initials & Date

24 Scale

25 Drawing File Path

F  ANALYSIS:
26 Fit: Interference With Adjacent Parts
27 Form:

28 Function
29 Tolerances
30 Manufacturer's Part Selection

This is the end of Section 9. Drawing Check List

10. 2-D AutoCAD COMMAND LIST
A list of the most commonly used AutoCAD commands are given below.
CHK

View > Toolbars > Views > UCS > Solids
OSnap On / Off

Toolbars Key
Object Snap F3 OS
Isometric Plane

F5 Top > Right > Left
Grid F7 On/ Off
Ortho F8 On / Off
Snap F9 On/ Off
Arc A Start + Peak + End or Start + Center + Angle
Array AR Rectangular or Polar, Offsets, Select Objects
Boundary Hatch BH Scale (1.00)> Angle (0) > Pick Point > OK
Hatch Edit HE Pick Hatch > Edit
Chamfer CHA Dist 1 > Dist 2
Circle C Pick Center > D > (2.5)
Copy CP Select Objects > Pick Base Point > Pick End Point
Dimension Style D Dim Manager > Modify > Primary Units > Text > Fit

© John R. Andrew
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Ellipse
Extend
Fillet
Isometric

Drawing Limits
Line

Mirror

Move

Offset

Object Snap
Stretch

Trim

Undo

Zoom All
Zoom Window
Pan

Plot

Text Single Line
Text Multiline
Text Edit

Text Symbols
Polyline
Polyline Edit
Block

Whblock

Insert
External
Reference
Attribute
Definition
Attribute Edit

PDHonline Course G206

EL
EX

SNAP
LIMIT

Z>A
Z>W

P
ctrl +
P

DT
T
ED

PL
PE
B
WB
I

XR

ATT
ATE

www.PDHonline.com

Pick Major Diameter > Pick Minor Radius

Pick Boundary > Pick Lines to Extend

R > (0) > Pick 2 Lines to Intersect
S>1>(5)>0K, F5>Top Plane > Right > Left

Specify Lower Left Corner > Upper Right Corner
Pick Start > Pick End

Pick Objects > Pick 2 Points on Mirror Line
Select Objects > Pick Start > Pick End

Enter offset > Pick Line or Object > Pick Side
End Point > Center > Intersect

Cross Select > Pick Start Point > End Point
Select Cut Lines > Pick Lines to Trim

Pick Window Corner > Pick Opposite Corner
Pick Window Start > Pick Window End

Plot Device > Plot Settings > Pick Window

Pick Location > Text Height > Angle > (Type Text)
Pick 1st Corner > Opp Corner > (Type Text)

Pick Text > Edit

(Degree= %%D) (Dia= %%C) (+/- = %%P)

Pick Start Point > Pick Several Points Along Line
Pick Polyline > Width > (.2) > Fit > (Smoothes Line)
Select Objects > Base Point > Name > OK

Select Objects > Pick Point > Browse > Name > OK
Browse > Select Block

Xref-Manager > Attach > File Path to Drawing

Pick Insert Point > Tag > Prompt > Value > Whblock
Pick Attribute Block > Edit

This is the end of Section 10. 2-D AutoCAD Command List

11. RELATED LINKS

The AutoCAD home page at: www.autocad.com.

The United States Patent and Trademark Office Home Page at www.uspto.gov
Provides links to information about all aspects pertaining to invention patents.

This is the end of the AutoCAD 2-D Basics course.
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