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About the speaker

Kendall Casey

Kendall Casey is a Master Instructor and Director of the Career Education
Division at Arkansas State University-Beebe. He has been educating students
in CAD since 2004, with graduates scattered across the nation. His education
includes a Master of Science in Geographic Information Systems, Bachelor of
Science in Mechanical Engineering Technology, and Associate of Applied
Science in Computer-Aided Drafting and Design. He began using AutoCAD in
1991 with release 11. After spending roughly ten years using AutoCAD and
Mechanical Desktop in product design for a commercial refrigerator
manufacture a chance to impart his nerdy CAD skills became a reality. Kendall
is very passionate about AutoCAD and loves to help others grow their
knowledge.




Class summary

This course will demonstrate 3 different methods of plotting
your drawings to scale. The “old school”™ method, the "worst

way,” and the “best way.”

Regardless of the means you decide to use, ALWAYS design

your projects at full scale.



Key learning objectives

AT THE END OF THIS CLASS, YOU WILL BE ABLE TO:

" Discover 3 different methods of plotting drawings to scale

" Understand the necessary settings and workflow to plot to scale
from both Model and Paper Space

" Compare and contrast the pros and cons of plotting from Model
Space versus Paper Space

" Determine which plotting method is best for you



Knowledge you need regardless of
method




Knowledge you need regardless of method

You need to know your paper sheet sizes!

ANSI - C SIZE 22" X 17"

ANSI - D SIZE 34" X 22"

ANSI - B SIZE
1M1 X 17"

ANSI - A SIZE
8.5" X 11"




Knowledge you need regardless of method

You have to know your project size!

i
Account for Dimensions and Notes N
. . o & o
1.Determine Paper Size
2.Calculate the scale Do the MATH
- 16.2500 ~

12.5000

In this case | want to use ANSI A (landscape).

We need to squeeze 16.25 inches into about 9 inches of paper.
16.25/9 = 1.80 so a scale of 1:2 will fit. 3 1k
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Knowledge you need regardless of method

Determine your drawing scale.

©

7N

3 @ Consider the Scale in both X and Y
directions. So in the Y direction:

- 16.2500 ~
12.5000

We need to squeeze 12.5 inches
into about 6.5 inches of paper.

N 12.5/6.5 =1.92 so a scale of 1:2 will
| fit.
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Knowledge you need regardless of method

A few Common Drawing Scales

Mechanical Drawings

Description Effect Scale Factor Paper Units Project Units

1:2 Reduce 2 1 2
1:4 Reduce 4 1 4
1:8 Reduce 8 1 5
2:1 Enlarge 0.5 2 1
4:1 Enlarge 0.25 4 1



Knowledge you need regardless of method

A few Common Drawing Scales

Architectural Drawings

Description Effect Scale Factor Paper Units Project Units
1/4" =1' Reduce 48 0.25 12

1/2" =1" Reduce 24 0.5 12
1"=1 Reduce 12 1 12



Knowledge you need regardless of method

A few Common Drawing Scales

Civil Drawings

Description Effect Scale Factor Paper Units Project Units
1" =10" Reduce 120 1 120

1" =50" Reduce 600 1 600
1" =100" Reduce 1200 1 1200



Knowledge you need regardless of method

What is Model Space and how do | know whether or not
I'm in it?

A Size

MODEL EH$ E - I:I_ |'E'—"|- * + - _IJI_ T:I - E E ‘tf' J‘ 11~ ﬁ v —I— I?I.I,_I_:Z:Zl Fl": IE'



Knowledge you need regardless of method

What is Paper Space and how do | know whether or not
I'm in it?




Old School Method of Plotting to
Scale




Old School Method of Plotting to Scale

" To fully appreciate where we are, we need to
understand where we have been.

" Model Space is where it all began.

" Drawings were created and plotted from Model
Space.

" Let us explore how...



Old School Method of Plotting to Scale

We Know our Paper Size (11x8.5), our Project Size, and
our Necessary Scale is 1:2 making the scale factor 2.



Old School Method of Plotting to Scale

Set Drawing Limits to:

Lower Left corner: 0,0
Upper Right corner: 22,17 (2*11, 2*8.5)

22,17 /

______________________________




Old School Method of Plotting to Scale

Establish Text Sizes

Multiply Desired text size by scale factor, 2 in this case

0.125*2=0.25

Home  Ins=rt = Annotate Pzrametnc View Manage Output Add-ins A360  Express To
A ABE Standard - ‘ Standard
4 |ﬂ Find text M : '_ — .Llse Current
Multiline Dimension
Text ~ B 0.2000 - [ Linear = 5] Quick M Continue -
Dimensions «

Text = N

Ct- ingl* -
Start Drawingl l Text Style...

[—1[Topli2D Wireframe] Creates, modifies, or specifies text styles

You can specify the current text style to determine the
appearance of all new text, A text style includes the font, size,
obliquing angle, orientation, and other text characteristics.

o STYLE

Press F1 for more help

A Texts

Current text style: Standard
Shyles:

&y Annotative
Standard

AaBb123

Font

Fort Mame: Fort Style:

['];’[' Arial ""'] [Flegular
Use Big Font

Size
Annotative

Match test orientation
to layout

Efects

Width Factor:
1.0000

Upside down

Backwards

Oblique Angle:

Verical




Old School Method of Plotting to Scale

Set Dimscale — System Variable

Dimscale = scale factor, 2 in this case

SN
F!EEHE;ﬂE*'

Home insert Annotate Parametrnc

“EF Standard

+

. Find text
Multiline =~
Tet ~ |A] 0.2000

Text =
Start Drawing1*

[-1[Tep][2D Wirefram e]

* Dimension

Autodesk AutoCAD 2020 - STUDENT VERSION  Drawingl.dwg

View Manage Output Add-ins Collaborate  Express Tools  Featured Apps = -

Standard - —_L** R ™ — ,.-"":::' Standard

L. —

- r_'| |'E-'| |'§'| _l _ __ ¥ _ s Y Add Leader
Center Centerline Multileader

[~ Linear - m Quick [ Continue ~ Mark.

Cemerlines Leaders

I, Ension, Dimension Style...

Creates and modifies dimension styles

wlg
- -

g Il Use Current
(% "¢ Remove Leader

Dimensions .

A dimension style is a named collection of dimension settings
that control the appearance of dimensions. You create dimension
styles to specify the format of dimensions quickly, and to ensure
that dimensions conform to standards.

'mm DIMSTYLE

Press F1 for more help

A  Modify Dimension

Lines | Symbaols and Amows 'I(g:-:k Fit

F'rig\zlr:.r Lnits | Atemate Units | Tolerances

Fit options S~

If there isnt enough room to place both test and
amows inside extension lines, the first thing to
move outside the extension lines is:

@ Either tesd or amows (best fit)

() Amows

() Ted

(") Both text and amows

() AMlways keep text between exd lines

Suppress amows if they dont fit inside
extension lines

Text placement
When text is not in the default position, place it:

@ Beside the dimension line
() Over dimension line, with leader

(") Owver dimension line, without leader

Scale for dimension features

Annotative

7" Scale dimensions to layout \
@ Use overall scale of: poooo =
Fine turi /

Place tesd manualby

Draw dim line between ex lines




Old School Method of Plotting to Scale

Page Setup

Search Commands

H|=

Qutput the drawing to a plotter or other device

| Mew 4 Plot
@ Plot a drawing to a plotter, printer, or
file,
= open >
Batch Plot
ﬁ Publish multiple sheets or drawings to
E Cave a plotter, printer, D'WF or PDF file,
Plot Preview
B Save As b @ Display the drawing as it will be
plotted.
=F*: | Import 4 View Plot and Publish Details
@1 Display infarmation about completed
Iy, plot and publish jobs.
Export b
ﬂ p

Page Setup

Control the page layout, plotting
device, paper size, and other settings
for each new layout,

o
=
&
i
=
-
|
Il 'r

3D Print

Sends solid objects and watertight
meshes to Autodesk Print Studio
rawing (available only for 64-bit systems).
tilities

S

S,
R

Manage Plotters

-
= Display the Plotter Manager, where you
E Close 4 E ran add aor edit a nlatter confinuratinm.

Exit Autodesk AutoCAD 2017

Options

A Plot - Model
Page setup Plot style table (pen assignments)
Name: | <None> o Ak | fMene e m
Printer fplotter Shaded viewport options

Neme: | B DWG To PDF pc3

Plotter: DWE To PDF - PDF ePlot - by Autodesk
Where: File

Description:

Plot to file

What to plot:

Limits v

Plot offset (origin set to printable area)

i 0.228101 | inch Center the plot
s -0, 700541 inch
Preview...

Scale linewen

Shade plot [.ﬁ.s displayed

Quality anrmaI v ]
DFI 100
Plot options

| Plot in background
/| Plot object lineweights
| Plot transparency

| Plot with plot styles
Plot paperspace last

Hide paperspace objects

@ Landscape
[”| Plot upside-down

| Applytolayout || oK

) o ) [




Old School Method of Plotting to Scale

Pitfall -There is nothing to correct dimension spacing from the

2x.750-10 UNC-2B —\

part.

-

3.75

!

N\
"4

!
1.88
!

'225
|

Just multiply the
desired spacing by
the Dimscale value

0.5x2=1

Place your 1st
dimension 1 inch
away from the part.



The Best Method of Plotting to Scale




The Best Method of Plotting to Scale

" The Page is Always set to the actual paper sizes at full
scale (1:1)

" Scaling is set in the Viewport Window

= Use Annotative text, dimensions, leaders...



The Best Method of Plotting to Scale

@.1230

12 TEETH
EQ SP

~=— 0625

N

2.4200

MATL: BRASS

~=— 0313

@ 5000

You have to know your
project size!

Account for Dimensions and Notes

1.Determine Paper Size
2.Calculate the scale Do the MATH

In this case | want to use ANSI A.

We need to fit 1 inch into about 9 inches of
paper.

1/9 = .111 so a scale of 8:1 will fit.



The Best Method of Plotting to Scale

We Know our Paper Size (11x8.5), our Project Size, and
our Necessary Scale is 8:1 making the scale factor .125.

NOTE: This drawing is enlarged instead of reduced!



The Best Method of Plotting to Scale

Drawings Limits?




The Best Method of Plotting to Scale

Text Sizes
Use Annotative Text Styles and set the desire paper height, AutoCAD will do the rest.

A Text Style e
Cument text style: Standard
Shyles:
Font | |
£ Standard Fort Name: Font Style: - oet Lument
| Aial *]  [Reguar =
|| Use Big Fort
| Delete |
Paper Teadt Height
0.1250
:Phl.l styles ,.,.: Hfects
| Upside down Width Factor:
1.0000
| Backwards
AaBb123 Qe Ao
[ | Vertical 0

1 I - i I ” |




The Best Method of Plotting to Scale

Dimension Sizes

Use Annotative Dimension Style and once again AutoCAD will take care of the rest.

~ A Modify Dimension Style: e
T T—
| | Lines ISme:mlsandPuanslTe:-:t Fit Prh'na}rUrﬁslﬁ.ttemateUrﬁslTnlam
Fit options

if there isnt enough room to place both tesd and
amows inside extension lines, the first thing to
move outside the extension lines is:

@ Ethertext or amows (best fit)
) Amoows
) Text

) Both text and amows

o
i

o
i
=

) Always keep text between ext lines

Suppress amows if they don't fit inside
extension lines

Scale dimensions to layo

N Text placement onon i
Vilhen texd is not in the default position, place it: - - -
@ Beside the dimension line Fine tuning
1 Ower dimension line, with leader Place text manualhy

" ) Owver dimension line, without leader Diraw dim line between ext lines




The Best Method of Plotting to Scale

Page Setup

Search Commands

Qutput the drawing to a plotter or other device

M ew b Plot

Plot a drawing to a plotter, printer, or
file.

Cpen b

Batch Plot
Publish multiple sheets or drawings to

Save a plotter, printer, D'WF or PDF file,

Plot Preview
Display the drawing as it will be
plotted.

Save As b

Import 4 View Plot and Publish Details
Display infarmation about completed

plot and publish jobs.

& b @ ©

Export k

Page Setup

Control the page layout, plotting
device, paper size, and other settings
for each new layout,

in

Publish b

3D Print

Sends solid objects and watertight
meshes to Autodesk Print Studio
(available only for 64-bit systems).

Print b

1

Drawing
Utilities

Manage Plotters
Display the Plotter Manager, where you

ran add aor edit a nlatter confinuratinm.

Close b

w) JORF BT T Y [

Exit Autodesk AutoCAD 2017

Options

-~

L~

A Page Setup - Layoutl

B

Page setup Plot style table (pen assignments)
N N - [m ‘ =
ame: <Mone = N one - | L
/ || Display plot styles
Printer fplother
Mame: B DWG Tae PDF pc3 - roperties
| | [ ): ] Shaded viewport options
\F'kr&a\ DWG To PDF - PDF ePlot - by .ﬁ.utndesk/ : " :
Shade pl
} I E 110 E ade plak ..-!-.5 displayed
Where: File - = o
% & Quality Mormal x
Description: % N
A | DFT 100
|__PDF Options... | e
/ ——
N FPaper size Plot options .
| ANSI A (11.00 x 8.50 Inches) - | Plot object lineweights
| Plot transparency W
Plot area Plot scale Plot with plot styles
i
What to plot: | Fit to paper /| Plot paperspace last
|La1,,mut - | o Il: . 'I | | Hide paperspace objects
Plot offset (origin set to printable area) 1 Drawing orientation
¥ 9000000 inch Center the plot : () Portrait
. Lo = |
0. 000000 ) 5 Fan e A
hik ' inch Scale lineweights
O g - | Plot upside-down
Prewview. .. [ Ok ] | Cancel | | Help |
4




The Best Method of Plotting to Scale

How do you set the scale?
So |JUSt set my page up with 1:1 scale, how do | get the 8:1 scale | need?

___________________________________________________________________________________________________________________________________________________________________________________________________________

—— —=— (0.0625 ——  |==— (0.0313
S @0.4200
@0.1250 |
C) @0.5000

Y
12 TEETH
EQSP

MATL: BRASS
gon/CPolygo




The Best Method of Plotting to Scale

Pitfall -There is nothing to correct dimension spacing from the part. This is
actually a pitfall for all three methods.

- —— 0.0625 —= = 0.03

Just multiply the

S ©20.4200 . .
201250 T L | desired spacing by
the scale factor value

NS ot 0.5 x .125 = .0625
/ Place your 1st

dimension .0625

U’\f> inches away from

12 TEETH the part.

EQSP

MATL: BRASS



The Worst Method of Plotting to Scale




The Worst Method of Plotting to Scale



The Worst Method of Plotting to Scale

The Page either gets larger or smaller
depending on the scale

Scaling is set in the Page Setup Manager
The Viewport will be 1:1 scale

You can use Annotative text, dimensions,
leaders... or set the fixed sizes based on the
scale factoras in the Old School Method



The Worst Method of Plotting to Scale

You have to know your project

sizel ‘
& & o
Account for Dimensions and Notes N

1.Determine Paper Size
- 16.2500 -

2.Calculate the scale Do the MATH, we 19 5000
already have for this one.

In this case | want to use ANSI A. aE

I
|
|
o LT—ﬁr B

From earlier we know a scale of 1:2 will fit. i | ]

L ]




The Worst Method of Plotting to Scale

We Know our Paper Size (11x8.5), our Project Size, and
our Necessary Scale is 1:2 making the scale factor 2.



The Worst Method of Plotting to Scale

Drawings Limits?

.
o® o
\% o‘d

W




The Worst Method of Plotting to Scale

Text Sizes

| recommend using Annotative Text Styles and set the desire paper height.

A Text Style e
Cument text style: Standard
Shyles:
Font | |
£ Standard Fort Name: Font Style: - oet Lument
| Aial *]  [Reguar =
|| Use Big Fort
| Delete |
Paper Teadt Height
0.1250
:Phl.l styles ,.,.: Hfects
| Upside down Width Factor:
1.0000
| Backwards
AaBb123 Qe Ao
[ | Vertical 0

1 I - i I ” |




The Worst Method of Plotting to Scale

Dimension Sizes

Use Annotative Dimension Style.

A Mcdify Dimension Style: Stand
r—

| | Lines I Symbols and Amows I Text Fit

Frimary Units I Altemate Units I Tolerances

Fit options

amows inside extension lines, the first thing to
move outside the exdension lines is:

@ Ethertext or amows (best fit)
) Ammows

)

o
i

) Both tesd and amows
1 Always keep text between ext lines

1
i

Suppress amows if they don't fit inside
extension lines

) Ower dimension line, without leader

if there isnt enough room to place both tesd and

a Text placement
Vilhen texd is not in the default position, place it:
@ Beside the dimension line

) ) Ower dimension line, with leader

Fine tuning

Place texd manualhy
Draw dim line between et lines

1




The Worst Method of Plotting to Scale
Page Setup

r ~
- Search Commands o | A. Page Setup - Layoutl ﬁ
E.Ej = Page setup Plot style table (pen assignments)
—'| | Qutput the drawing to a plotter or other device " E’i
: Mone ‘ i
: Mame <MNone = oG l bl |
| Mew Plot -
@ Plot a drawing to a plotter, printer, ar [ | Display plot styles
file.
.~ Open : % DWG To PDF pc3 v| |  Propertigs | | |
ﬁ Batch Plot Shaded viewport options
FPublish multiple sheets or drawings to . DWGE To PDF - PDF ePlot - by Autodesk [ :
E Cave a plotter, printer, DWF ar PDF file, 110 — Shade plot _"!"5 displayed
Where: File - T
o :
Plot Preview Deacricbon: 7 o Quality Mormal -
B Save As b @ Display the drawing as it will be P ' / Lg
plotted, : ﬁ ;.L DT 100
% Import 4 View Plot and Publish Details
a Display information about completed Faper size Plot options
Iy, plot and publish jobs. _ _ _
=b Export b | ANSI A (11.00 x 8.50 Inches) Plot object lineweights
— . Page Setup ] Plot transparency
i} Control the page layout, plotting .
@ Publish b EE device, paper size, and other settings i REEE Plot with plot styles
for each new Iﬂfﬂut. ﬂhat to I:l'lﬂt: F|_t to paper Fllnt paperspace Iast
@ Print b 3D Print |La'5mut - | el Il:?_ Hide paperspace objects
p Sends solid objects and watertight
] meshes to Autodesk Print Studio . - Drawing crientation
Drawing (available only for 64-bit systems). e -!:nrlgln SEililLolsie /. _
| . Manage Plotters @ Landscape A |
'51 b = Display the Plotter Manager, where you Vs 0.000000  inch S
E Close = ran add or edit a nlatter confinuration. -~ |:|p|gtup5jde:dgwn
Options | | Exit Autodesk AutoCAD 2017 Preview. . | ok | | caneel | |  Hep |
4




The Worst Method of Plotting to Scale
Adjust your Viewport Window.

Because the Page is either enlarged or shrunk you will need to adjust the viewport
window on the page.




The Worst Method of Plotting to Scale

How do you set the viewport scale?

So | just set my page up with 1:2 scale, what should my viewport scale be? 1:1

—— ) ——

1020




Useful tips

" Place your borders and title blocks in Paper Space.
= Use template files with all of your sheet sizes already setup using the Best
Method, see the inch units.dwt file.

= L

Linetype  Lineweig... Trans..
vh... - Continu.. —— Defa.. 0
= Continu.., —— Defa... 0
- CENTER Defa... 0
Continu... Defa... 0
= “ontinu... Defa... 0
- Continu... Defa... 0
vel... = HIDDEM Defa... 0
= Continu... Defa... 0
- Continu.. —— Defa.. 0
= Continu.. —— Defa.. 0

- - - - -8 - -8 -8 - -8 U
r—
By &, 8,8, 8,8, 8,8, 8,8, ;

P T L L O O IO T T I |
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