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10.

11.

12. The two remaining tabs will remain the

Click on th e Fit tab and
make the following
change:

Click the checkbox for
Place text manually. This
will allow you to move
the text after the
dimension has been
placed.

Click on the Primary
Unit s tab and make the
following changes:

Change the Precision
setting to 0.00.

Click the checkbox for
Leading zero
suppression.

& New Dimension Style: Mech 1-1

Lines  Symbols and Amows Tet  Fit
Fit options

ff there ient enough room to place both text and

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

(®) Ethertext or amows (best fit)

() Arows

O Text

() Both text and amows

() Always keep text between ext lines

[] Suppress amows # 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

() Over dimension line. without leader

Primary Units  Altemate Units  Tolerances

=
i
Lo

S
| ]
RA.IMS

r by 2007
;\ “/\\\ >/
)\J E %

Scale for dimension features
[ Annotative
() Scale dimensions to layout

(®) Use oversll scals of: 1.0000 :
Fine tuning
[] Draw dim line batween ext lines
Cancel Help

Fit Tab Settings Changed

& New Dimension Style: Mech 1-1

Lines  Symbols and Amows  Texdt Fit
Linear dimensions

Decimal

Hanzontal

Unit fomat:
Precision

Fraction format
Decimal separator:

" (Period)

Round off

Prefix; |
Suffec: !
Measurement scale

Scale factor:
] Apply to layout dimensions only

Zero suppression

ub-urits factor:

1000000 =

Sub-unit suffes:

Primary Units Tab

same.

Press the OK button to close the dialog box.

The dimension style is now set up.

1.0000 =

Primary Units  Atemate Units  Tolerances

g 'vtu——
—\
By A

0.0000 23 e f >,
ﬁ R.w_/)\‘——_ \‘

Angular dimensions

Units format: Decimal Degrees ~
Precision: a ~
Zero suppression

[ Leading

[ Trailing

Settings Changed
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13. Create another style called Center M Cicie Neiw Difnerision Styfe %
Marks.
Mew Style Name:
GCenter Marks) | | Cortinue I
Use the Mech 1 -1 style as the —
. . Start With: fancel
beginning style. — o
[ Annotative Hiep
Use for:
All dimensions w

14 . Make one change to the style.

In the Symbols and Arrows tab, click the
button for Line in the Center Marks area.

15. The two dimension styles are now set up.

Adding the Center

Lines and Center Marks

Center Marks Style Created

Center marks

) Mone

i)Mark E3lE

Center Marks Set to
Line

1. Setyourcurrentlay erto

. = Center Lines -
the Center Lines level. ﬁ @ Ao [ D
s T B S S5 £ Make Current
Prcp;rtir: o £ £ < £ Match Layer
Layers =
Current Layer Setto Center Lines
2. In. the Annotate tab, <P A
Dimension s panel, set the -

! - ## [ ]Use Current vl e e i
current style to Center Dimension :
Marks | Linear = 7] Quick M4 Continue -

Dimensions = u

Current Style Set to Center Marks

3. Click on the Center Mark
tool.

This is located in the extra
tools in the Dimension
panel.

]

Dimension

LR

Center Marks - | A
QDUse Current - |'$'| |’T;,'| -TEI

| Linear = 71 Quick M Continue -

LR I R

Dimensions M]

Center Mark Tool
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4. Click on the edges of the two circles ‘
to add the center marks. |

|

|

\

You may adjust the lengths of the
lines by selected and then stretching
with the handles.

Center Mark Added

5. Click on the Line tool and draw the E S MW oy =
center lines. T
—] ByLayer w [+
Match = i t
. roperties == | ————-—ByL -
The lines should extend between .25 Peaper "‘| ::y_er |
and .50 inches beyond the edge of £ -
the view. Use the grids to help do e
this. ———CENTER
f————— CENTER Short
You may notice that the two shorter 1. CENTER -short /]
center lines are not showing the Continuous
dashes. 1) HIDDEM
Other

Select the CENTER -Short or CENTER -

X-Short linetype for the linetype. CENTER - Short and
CENTER - X-Short Linetypes

This is done in the Home tab,

Properties panel.

6. The center lines and
center marks are now
added.

Center Lines and Center Marks Added
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Dimensioning the Drawing

1.

Before adding the dimensions you
may need to move the views farther

away from one another.

Change the active style of the

A I'_" [—| Linear - g

' Leader ~
Text Dimension /e Layer

E Table Propertie

dimensions to Mech 1 -1. This is done l.&? Standard -

in the Home tab, Annotation

Click on the down arrow next to the

word Annotation to do this.

panel. =
| /3 Book Motes -
E} Standard -

:-D:'J Annotation

Change Dimension Style to
Mech1l -1

Begin by clicking on the Linear tool in the
A =

Annotation panel.

Add the vertical dimensions in
the right s ide view first.

Snap on the lower left corner
of the view then the corner.

Drag the dimension line
approximately 1 1/2 grid
squares away from the view
for the third point. You may
also move the text up and
point during this step

Text Dimension -.r'O S
? ] Table
Annotation =
Linear Tool
SECOND
POINT. — ]

Tt

'

FIRST
POINT.

LT
L
|

Dimension Endpoints

For the next dimension, click on the

Dimension tool in the panel.

Leader -

A Linear -
Text

Right -click in the drawing area and select : [ Table

the Baseline option.

Annotation -

Dimension Tool

Click the first dimension and then snap on
the upper left corner of the view.
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5. After placing the dimension, select it and
drag the text to the correct location.

1.1 1*

77
« 9|

!

Moving the Dimension Text

6. When placing the chain
dimensions use the - /() -
Continue option. )

—. 52

NI

~— 1. 12—

Chain Dimension

7. Repeat the process for the oth er
linear dimensions. - 1.04 —= ~— SNAP HERE.

1

When dimensioning the hole ]
centers, snap to the edge of the ‘
circle so that you do not cover H-

the gap in the center mark.

Snap Point for Dimensioning Hole
Centers
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8. Your views e 1 04 .36
should look | ﬂ
like thi s ik 1
when T aEaRd 170
finished. 1 lw 54
1.08 } }
l |||
1451
2.53
=~ 70==—1.12—
—-‘35’~
9.39
\ _________
t 151 b———___—
I T ‘ T 1.02 _T‘|“l— —
iR ¥ [
i P l P
1 ‘ } ‘ ¢ ; I .
Linear Dimensions Placed
9. Next you will place the radial - _ T
dimensions. A ) [ 2
Tl?(t Dimension ’._"Linear L
Click the down arrow next to the _ N &
Linear dimension tool to expose the i 4\4/ Alignrd
other tools. i\ e
Select the Diameter dimension tool. f Arc Length
Click on the edge of the circle to |® B
place the dimension. e\
( L’:B") Diameter
The angle of the leader line should B
be between 30 and 60 degrees. oy Crdinte
% Jogged
Diameter Dimension Tool
10. The diameter symbol with be automatically

placed in front of the value.

Diameter Dimension

Placed
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Filling Out__the Title Block and the Drawing Notes

1. Zoom in on the title block.

INTRODUCTION TO AUTOCAD

TITLE: —HTLE

SIZE |DATE:MM—DD—-YY ‘ SCALE:1:1

TOLERANCES
THIRD ANGLE ANGLES  DECIMALS
+/-.5 +/-.01
MAT L: MAT' L
FINISH: 63 FAO

A DRAFTER:FIRST LAST
SHEET:X OF X‘PART#:XXX

Title Block

When the title block was created,

block attribute.

for Project #3

the text fields were set up as part of a

This was done to make the title block easier to fi Il out.

2. Double -click on the
word TITLE in the title
block.

The Enhanced

Attribute Editor dialog
box opens.

3. To fill out the title block,

click on the tag and update

the Value field.

Some of the fields have
been filled out partially.

Refer to the Prompt for the
meaning of the information

in each field.

Block; Title Block Text (A-Size) Select block |
Tag: TITLE
Aftribute Text Options  Properties
Tag Prompt Value
TITLE What is the title of the drawing? THLE |
DATE What is the date that the drawing was completed? MM-DO-YY
SCALE What is the scale of the drawing? 11
NAME What is the name of the drafter? FIRST LAST |
SHEET What is the sheet number? XOFX
| PN What is the part number? HHK
| A_TOL ‘What is the angular tolerance of the drawing? 5%id
| TOL What is the decimal tolerance of the drawing? kL
MATL ‘What is the matenal of the part? MATL
FINISH What is the surface finish of the part? 63 FAD
Aoply OK Cancel Help
Enhanced Attribute Editor Dialog Box
A Enhanced Attribute Editor x
Block: Title Block Text (A-Size) Select block |-
Tag: MATL
Atrbute  Text Options Properties
Tag Prompt Value
TITLE What is the title of the drawing? BRACKET
DATE What is the date that the drawing was completed 7 378716
SCALE What is the scale of the drawing? 11
NAME What is the name of the drafter? DAVE MARTIN
SHEET What is the sheet number? 10F1
PN What is the part number? PROJ03
A_TOL What is the angular tolerance of the drawing? Biid
OL What is the decimal tolerance of the drawing? (i
FINISH Wihat is the surfacs finsh of the part? BIFAD

When finished, click the OK

button.

Value: |SAE 1018

Apoly Canes| Help

Dialog Box with Fields Filled Out
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4. Inthe upper left corner of

’
the border text has been #
provid ed for drawing notes. NOTE: f;

1. BREAK ALL SHARP EDGES. ¢
Double -click on the text to o PSP S PN
enter the appropriate Drawing Note Filled Out
information.

If entering multiple notes,
the lines will automatically
number them selves.

5. Save the project. This concludes the tut orial.

In the next tutorial you will plot the drawing to paper and as a PDF file.
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Pr inting Your Drawing

Note: All screenshots are from the Autodesk

® AutoCAD © software.

Description: The procedure will introduce you to the process of printing your

drawings. Two methods will be discussed; printing to a printer
andtoa PDF file.

Printing the Drawing to a Printer

In this procedure you will use Project #3 as the example for printing.

1. Open the PROJ03.dwg file and fit the drawing to the view . At this point
the drawing should be finished and ready for printing.

This first procedure will cover printing the drawing to an actual printer.

2. Click on the Print tool in the Quick
Access Toolbar at the top left of the
screen.

You may also select the Print tool in
the Application menu.

@ Print

Suite
i -Ei#ﬂfﬂﬂ‘%“w_j\m‘ﬁ:
Print Tool Locations

4. The Plot - Model dialog box opens.

Note: Your settings will most likely be different than these. Depending
of which type of printer is insta lled, the settings will change.

i Plot - Model X
Page setup Plot style table (pen assignments)
Name: <None> v Add.. monochrome. cth -
Printerjplatter Shaded viewpart options
e & None ) Properties. Shade plot As displayed L
Flotter:  None kg5 —f Quality Normal v
Where:  Not applicable 72 T
Description:  The layout wil not be platted unless a new plotter 2
configuration name is selected, i Plot options
ot to fie 74 )L [Plot in background
Plot object lineweights
P e Nober afcipies Eriot oby s
[IPlot transparency
Letter (8,50 x 11,00 Inchy v
SLEo X es) Plot with plot styles
Plotarea Plot scale
What to plat: [AFit to paper.
Diplay T [JPlot stamp on
Scale! | Gustom
[[Jsave changes to layout
Plot offset (origin set to printable arez) BES MT  ing orientation
X: | 0.000000 | inch 2086 OPortrait
G (®) Landscape
v. | 0.000000 | inch Scal 2 " 2
o [IPlot upside-down
Apply to Layout Cancel vep | &)

Print Dialog Box
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5. Click on the doyvn arrow M Plot- Model &
for the Name: field :
under Printer/plotter. Page setup :
If you have a printer s S :’,
conne?[ted tch] your ) Printer jlotter '
computer, cho ose i 3 P Y =
computer, o N T e—
Plotter: Canon MP495 senes Printer - Windows System Driver - ..
In this example a Canon USRI e
MP495 series printer will
be used. Printer Name
6. Setthe paper size to Paper size
letter size or ANSI A. iLEthers.s'mf"zaaaaD .
Your choices may be
different depending on Paper Size
the printer
configuration.
7. Confirm the setting or set the drawing Drawing orientation
orientation to Landscape. O Portrait
[ Piot upside-down
Drawing Orientation
8. Set the Plot scale to 1:1 (Full scale). Plot scale
|:|Fitbo paper
Note: This setting will change depending
. Scale: L
on the plot scale of the drawing. = —
1 inches .
| 1 ‘unit
Seale ineweights
Plot Scale
9. Setthe Plot style table (pen

assignments) to

Answer

Monochrome.

Plat style table {pen assignments)

3Yes ~ when asked to Assign this
plot style table to all layouts.

Plot Style Table
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10.

11.

12.

Click the checkbox for the P lot
offset (origin set to printable

area) nextto
Center the plot

’

Plot offset (origin set to printable area)

Center the plot

Your X and Y values w ill be Plot Offset
different.
Click the Apply to [ 0 N e TRl T B e T

Layout button at
the bottom to
save the settings

NS

= : k
I‘*‘h Apply to Layout ' Cancel Help @ |
o

and then close the

Apply to Layout Button

Plot dialog box.

Now that the settings are entere d,
the next thing is to set the Window
for the plot.

The title block file is provide d with
small points at the upper left and
lower right corners of the border.

The reason for these points is to
insure that the full width of the
border lines is printed.

You will use these points to set the
size of the window.

To see the points, type in the key -in
PTYPE and set the Point Style as
shown.

A Point Style X
_|_

gl )

O (O] | £

OO |8

B X = X
elliEliie

Point Size: Q-1z5ﬂ) | Units
(") Set Size Relative to Screen
C@_Set Size in Absolute Uni@
- Cancel Help
Point Style Dialog Box

NOTES:
1. NOTE #1.
2. NOTE #2.

Point at Upper Left Corner
of Border
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13. Re-open the Plot dialog box. Plat area
What to plot:

6HW WKH 3:KDW WR S( = —
to Window. - =

Click on the Window< button Plot Area Set to Window and
to the right. Window< Button

Snap to the upper left point
and then the lower right point.
The Node snap mode will be
used when snapping  to the
points.

NOTE:
1. BREAK ALL SHARP

| = |

Snapping the Upper Left Corner
of the Window

14. After snapping the second point, the PI ot
dialog box will re  -open.

You will see red lines in the preview area . This
is normal .

As long as the entire border is visible when
the plot is previewed, the drawing will print

correctly.
Preview Area
15. To see a full preview of the drawing i VRN

EHIRUH SORWWLQJ FOLFN | Plot offset origin set to printable arez) - )
button at the lower left corner of the y: | 0.000000 | inch [l Center the plo,
dial og box. —

y: | 9475583
To close the Preview window, click
WKH 3;" LFRQ DW WKH WRS
screen.

Preview Button

Note: Some printers will not be able

to fit the entire border on the sheet.

If this is the case with your printer,
change the scale to Fit to Paper. You
may also geta better result if you

first print the drawing as a PDF and Close Preview Window Button
then print the file.
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16. Click the Apply to S T . e ;
Layout button to 7 =
once again to save ki Apply to Layout _ Cancel Help LSJ
the plot sett ings. 4

17.

Press the OK button OK Button

to send the drawing
to the printer.

To print Projects #1 and #2, use the same settings as before with the
exception of the scale.

For these two drawings you will use 1:2 scale (Half scal e).

These two drawing will not have points to snap to at the corners. You
may estimate the window corners instead.

Saving the Print Settings

Before creating the PDF file, you will save the print settings from the

prev ious section.

1. Open the Plot dialog box.

2. Create a Page setup [ e

name for the file.

Page setup

&OLFN WKH $GG | ™™

next to the Page
setup name.

3. The Add Page Setup dialog
box opens.

Enter the name of your printer
as the new page setup name.

Click OK to close the dialog
box.

4. By saving the page setup, you
may switch from one setup to
another without having to
change the setting s for the
plot.

Thes e settings will be saved to
the next file when you save
the drawing again.

J

kS _mffw-‘vm ey o Mﬁaml M\.W--ﬂnaw—j

$GG« BWXWWRQ

i Add Page Setup >

Mew page setup name;

| Canon MP-435

Cancel Help

Add Page Setup Dialog Box

Page setup ?’
Mame: '-Canon MP495 : ?
Printerfplotter ’
Mame: | & Canon MP£35 series ]

i w;rm“‘"’h,_ﬁw-M..W rﬁj

New Page Setup
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Printing to a PDF File

The print settings to print the drawing as a PDF file will be similar to printing
to a physical printer. The only change will be to select a different Print
Driver.

1. Open the Plot dialog box.

2. Select the AutoCAD D ee—— i
PDF (High Quality Name: (B AUSCAD POF [Figh Gualty Pinlpa ) A
Print) printer - = = i
configuration file Flotter: \:l“.I'G To PDF - POF ePlot - by Autodesk J

g ' o w -‘“ﬁﬂ\\fﬁﬁ-#whqmﬁm‘-
Con_firm the other PDF Printer  Configuration
settings are the
same as with the
physical printer
setup.

3. Set the paper size to Paper size
ANSI full bleed A g =
(8.50 x 11.00 @SI full bleed A (8.50 x 11.00 In::hes})_ w
Inches).

Paper Size Setting
4, 3UHVV WKH 3UHYLHZ« EXWWRQ WR SUHYLHZ WKH G

Save the Page setup

as PDF iy Add Page Setup >

New page setup name;

( POF )
—

Page Setup

6. Pressthe Appl y to Layout button.
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7.

Press OK to create the PDF file.

Create a new folder in your 1 + Projects + 2D folder called: PDF Files.
The default name of the file is PROJ 03 -Model.pdf. Modify the name of
the file to PROJ 03.pdf

5 i N TR S

e

E{Lname: |PH0J'M )‘ w Save

f;;‘é.r-l;ﬁ:.'pe: PDF (" pef) vl S
PDF File Name

This conc ludes the tutorial.

From here on, create PDFs of your files as they are completed.
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Project #4 + Plate

Filename : PROJ 04.dwg

Note: All screenshots are from the Autodesk ® AutoCAD ® software.

Description: This project will introduce you tothe use ofthe A rctool, angular
dimensi oning, and constructing fillets.

Note: At this point in the book you may choose to move to Part Two =+ 3D
Projects . This part of the book contains tutorials about creating 3D
versions of the Projects. After the third 3D project, the re is a procedure

to create 2D views from the 3D solid. You may wish to use this method
to create your views instead on drawing the views using 2D methods.
Some procedures in Part Two will utilize elements created in Part One.

Beginning the Project

1. Open PROJ03.dwg and save the drawing as PROJ 04.dwg .

2. Delete the objects left over from PROJ03. Leave the title block and
general notes.

3. Edit the text in the title block and the notes in the upper left corner of
the border.

Drawing the Object  (Outs ide Shape and Circle)

1. When beginning the drawing, it may help to
draw the view outside of the border. After you
are finished you may move the view into the
border.

Begin at the lower left corner of the view.

Draw a 1.73 vertical line and a 1.33 horiz ontal
line. Lines Drawn

2. Draw the .58 diameter circle from the corner.

Use the FROM variable to help locate the
center.

The circle is .56 to the right and .55 up from
the corner.

Circle Placed
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3.

Draw a 12 degree li ne
from the left end of the
1.33 line.

The length will be
approximately 3.00
inches.

Use the dynamic input to
lock the line at 12
degrees.

Offset the vertical line
5.62 from the left to
right.

Trim the corner above the
new vertic al line using the
Fillet command set to

0.00 radius. You will

round the corner later.

Offset the bottom
horizontal line 3.02
upward.

Trim the right vertical line
to the corner of the two
lines.

Offset the bottom line
4.48 upward and the far
right line 1.01 to the left.

L

Angled Line Drawn

Line Offset Horizontal and Trimmed

L

Line Offset Verti

cal and Trimmed

|

Lines Offset
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7. Fillet the lines together as shown.

Do not create  the rounded corners yet.

O

Lines Filleted Together

8. Draw a 36 degree angle line from
th e top endpoint of the left vertical
line.

Draw the line approximately 1.30
inches.

Since the angle is given from
vertical , the line will be drawn at 54
degrees (90 £36 =54).

9. To create the 3.50 radius _— ..AND HERE.
at the top left of the £
view, yo u will use the
Fillet tool.

36 Degree Line

This tool will
automatically create a
tangent arc from both
lines.

N

" CLICK HERE...

O

Points to Click for Rounded Corner

Click the fillet tool and
set the radius to 3.50.

To set the radius, type R
after clicking the tool.

Click near the bottom of
the 36 degree angle line
and ne ar the right end of
the top horizontal line.
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10. The corner is rounded.

o

Corner Rounded

Drawing the Two Slots and Second Circle

1.

Draw an arc at 2.87 radius from the .-"'7'--L§i§r't~tﬁe1:‘ﬂ‘a'cﬁ'u';r' T
center of the .58 diameter circle.

Use the Cen ter, Start, End option for the * J/-

arc.

endpoint.

The ar ¢ is draw in a counter
direction.

+

~

Center, Start, End

()

=

7 Center, Start, Angle

Y
Center, Start, Length

o+

K_f Continue

——

Center, Start, End Option

Snap to the center of the circle first and
then click to the right and then up.
Enter the radius before clicking the first

- clockwise

O/

2.87 Arc Drawn
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3.

Draw two angled lines from the center
of the circle.

The first line is drawn 30 degrees from
horizontal and the second is drawn 61
degrees (30 + 31 = 61).

>

Angled Lines Drawn

Offset the arc .30 inches in both
directions.

This will create a slot .60 inches wide.

X7

Arc Offset

Trim the lines together using the Fillet
tool set to 0.00 radius.

Delete the original 2.87 arc.

%

Lines Trimmed Together

midpoint of the line, then the
top corner, and then the bottom
corner.

Using the Arc tool, create the SND POINT
two .30 radius arcs at the ends AT CORNER.
of the shape.
1ST POINT AT

Use the Center, Start, End MIDPOINT.
option.

3RD POINT
For the top arc, snap to the £ GEIRNER:

Points for Arc
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7.

The arc is placed.
Repeat the process for the lower arc

Delete the straight lines.

To draw the second slot, begin by
offsetting the right vertical line 1.57 to
the left.

Offset this line .25 in both directions for
a width of .50.

Offset the bo ttom horizontal line 1.56
upward.

Offset this line another 2.49 upward.

10. Trim the lines  with the two outside

vertical lines on the left together to form

a rectangular shape.

Delete the original middle line of the
slot.

Slot Completed

|

/

Lines Offset

g/

Lines Offset

Rectangle Draw  n
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11. Draw the arc at the bottom edge using the same SR
method as in the previous slot.

Round the two upper corners using the Fillet tool set
to .13 radius.

Delete the horizontal line at the bottom of the slot.

Note: You could have also used the Fillet to ol setto
0.00 radius for the bottom arc. This only works with
straight, parallel lines. N

Slot Completed

For the second circle, you will use the FROM variable and Object Snap
Tracking to place the center without using construction lines.

12. Make sure that

the Object Snap OBJECT SNAP
Tracking is TRACKING.
turned on.

MODEL ff i vt LG~ N~ TO~-E L L A -0 -+

Object Snap Tracking

13. Click the Circle tool.
Mouse over and snap (do not click) on the left side of the bottom line.

Drag the mouse to the righ t. You will see a horizontal, dashed green
line appear.

Mouse over and snap (do not click) on the bottom end of the far right
vertical line.

The intersection of these two lines is the origin of the dimensions for
the center of the circle.

Origin of th e Circle Center Dimensions
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14. Typein @-.65, 2.08 for the
offset from the base point. <Offset>: [p][—.ﬁi ::'E’E“E.ﬁ& |

Offset from Basepoint

15. Enter the size f or the circle at .58 diameter. J

Circle Added

16. Fillet and round the  remaining
corners at R .13.
The object lines are  completed for
the drawing .

Object Lines Completed

Adding the Center Lines and Center Marks

1. Use the Center Mark in the
Annotate tab, Dimensions tab to
add the center marks to the
circles and slots.

For the curved slot, use the
center linetype fort  he lines and
arc.

2N nyE

Note: After placing the lines and Lengthening Lines
arc for the slot, you may need to

lengthen the line. Select the line

and mouse over the handle on

the end. You will see a menu

popup, select Lengthen to make

the line longer.
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2.

Dimensioning the Drawing

When finished, your

GUDZLQJ ZLOO ORR

Center Marks and Center Lines Added

(Linear Dimensions)

1.

Add the linear dimensions first.

Use the Mech 1 -1 style that you created in the previous project

As before, spacing the dimensions 1 1/2 grid squares (.375) for the
first dimension line and 1 square (.25) for the next ones.

You may notice that the
2.49 dimension on the left
is crossing over the
extension lines of two
other dimensions.

You will use the Break tool
in the Dimensions panel to
break the extension lines
so that the dimensions line
does not cross other lines.

~.65 = /
——
2.49
N | 4 |ess
] 2.02

Dimension Line Crossing Extension Lines

"—'I Mech 1-1 vE #e

Dimension g .UEECurrr:nt = |'~7| |'_r:.'| ?E
| Linear = 'z Quick [ Continue -
Dimenzions = u

Break Tool
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3.

Click the Break tool.

Select th e extension line —  SELECT THIS

ﬁ\rr:s then the dimension 1/ LINE SECOND.

~eoeat for the off a — SELECT THIS
~epeat for the other / LINE FIRST.
Intersection.

Lines to Select for Break

The extension lines are

now broken.
~ .65 =

N A
243

+ (N—

T &, 02

Lines Broken

To add the .60 dimension that shows the
Radius [+
width of the slot, you will use the Aligned A r_" S g[l
dim ension tool. Text Dimension Linear by
v 3
When placing the dimension snap to the Amwta@ 4\y:’4ligned )
midpoint s of the two arcs.
i E Angular
\.-a»m#ﬂ#maw-&“‘ﬁ;;"'ﬂ*.‘_w"

Aligned Dimension Tool

The aligned dimension is

placed. ,. 6 O
N
N\

Aligned Dimension Placed
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7. This completes
the linear
dimensions.

20 —r=—1.01—m

ﬁ 65 f=—
60 ~ <
249 1448
i
. 3.02
/ / 1
%

)

| B N
—- .56 L 1.57
—1.33

5.62

4—
N

M

o

Co

Linear Dim ensions Completed

Dimensioning the Drawing (Angular Dimensions)

1. Next you will add the four angular
dimensions. A

Text  Dimension

- 5
'_'I {—| Linear |~ =

Linear b

Click on the Angular dimension tool in
the Annotation panel. Annotati 4\’/ Aligned

(

Angular

Arc Length

) N>

Fy
™ Radius
- el w«.\f"‘

-

Angular Dimension Tool

2. Thistoolworks b y selecting
the two lines that will make
up the dimensioned feature.

SELECT THIS
LINE...

...AND THIS
LINE.

Begin with the 12 degree
dimension. ’

Select the two lines as Lines to Select for Angled Dimension
shown then stretch the

dimension text to the correct

location.



Project#4 - Plate Learn AutoCAD! Page 85

3.

Repeat the process for the 36 degree .
GLPHQVLRQ« 1 36

36 Degree Dimension
«DQG IRU WKH DQG GHJ
dimensions. /N

Line up the dimensions so that they - X/
are chained together. s

Add an extra line to cover the gap as
shown.

Gap Covered and
Dimensions Lined Up

Dimensioning t he Drawing (Radial Dimensions)

1.

Click on the Radius dimension option

1 v 5
in the Annotation panel. A I'_'I [H Linear[s] &

Text Dimension “_1 Linear Y
There are a variety of ways to ]
dimension a radius. Pick the method Annotatig
that works best for your style of

N
drafting. ﬁ Angular

&

9

Aligned

F Arc Length
.F-—-h\

( Radius ’
—

—

@ Diameter

\.q_‘_ i
v 4

B

Radius Dimensi on Tool

Select the 2.87 radius.

R2.87
.60

Normally you will try to place all
dimensions outside of the object, but
in this case this is the best option.

R2.87 Dimension Placed
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3.

Add the 3.50 radius and the two radius dimensions for the slots.

For the radiu s dimensions on the slots, it is correct drafting practice to
remove the numerical value and just show the R. This is because the
width of the slot will control the size of the radius.

Click the Diameter dimension tool.

A I L

Select the lower left circle to add the Tot DirransHn |‘_‘|Linear by
dimension. T be

Annotatic /‘\y Aligned

Edit the text by double  -clicking on the

numerical value and add the 2X to # ) Angglar

indicate there are two of the same

feature on the part. F Arc Length
P

Leave a space between the 2X and the "‘i/] Radius

value.

g %
¥ Ordinat
n]:ﬁ rdinate

?\ Jogged

Diameter Dimension Tool

The radial
dimensions
are now
placed.

55 v

' f
2X @‘58/" 56 L*
—1.33

5.62

1.57

Radial Dimensions Placed
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Dimensioning the Drawing (Adding the Local Notes)

The last thing you will need to add are the local notes.

These are used to reference a note in the general notes that only affects a
portion of the drawing.

You will use the Leader and Polygon tools to add these.

1. First you will need to set up a new & Diormeter -
leader style. A '
. . ,[Q Leacler =
Text [hmensicn
Click on Multileader Style tool under : [ Table Prop
the Annotation panel.

[0

ad Standard -
- | Mech 1-1 -
Standard -
E |Standard -
{0 Annotation .

Mul tileader Style Tool

2. The Multileader
Style Manager
dialog box opens.

A Multileader Style Manager *

Current multileader style: Standard

Styles: Preview of: Standard
A Annotative SE."‘t Cu!'!'errt
button to create a
new style. Default Text Mody...
List:
All Styles w

Multileader Style Manager Dialog Box

3. Name the style Mech1 -1 and

. . A Create New Multileader Style >
click the Continue button.
New shyle name:
qt‘_“h 1;1) | (l Continue |I'
Start with; Cancel
Standard W
Help
[] Annatative

Create New Multileader Style
Dialog Box
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4. Inthe Leader A Modify Multileader Style: Mech 1-1 %
Format tab,
make the Leader Format | | eader Structure  Corttent
followin g
0 g Type: Straight
change: ik s Default Text
. Linetype: —— ByBlock

Set the Size Of Lineweight: — ByBlock
the arrowhead
t00.125 0. i

ymbal:

Leader break

Break size: 0.1250 :

Cancel Help
Arrow Size Set to 0.125
5. Inthe Leader A Modify Multileader Style: Mech 1-1 X
Structure tab,
make the Leader Format  Leader Structure Content
followin e
0 g [ Maimum leader poirts 2
Chan ge ) ] First segment angle ] DEfaUIt Tex‘t
. [ 5econd segmert angls 1]

Set the size of
the |anding Landing settings
d|stance tO EMomatfcalh'.include landing

Set landing distance
0.2500.

(@) S;ale muttileaders to layout
(®) Specify scale: 10000 [+
Cancel Help

Landing Distance Set to 0.2500



Project#4 - Plate Learn AutoCAD! Page 89

6.

7.

8.

In the Content tab, make the following changes:

Set the Text style to Mechanical.

Set the Text height to 0.1250.

ChHFN WKH 3$0zZD\V OHIW MXVWLI\" FKHFNER]
Set the Right attachment to Middle of bottom line.

Set the Landing gap to 0.0625

&KHFN WKH 3([WHQG OHDGHU WR WH[W"~ FKHENER]

A Modify Multileader Style: Mech 1-1 x

Leader Format  Leader Stucture  Content

Multileader type: Miext w
by i Default Text
Text style: (! Mechanica_il ——e /
Teat angle: Ke_ep horizoi'r-t-al ~
Text color: M EvBlock -
Text height: I =

Always left justify [ Frame text

Leader connection
(®) Horizortal attachment
() Vetical attachment

Left attachment: Middle of top line v
Right attachment: M:|dd|e of bottom line ~
Landing gap: 0.0625 =l

( Extend leaderto text )

Cancel Help

Changes for the Content Tab

Click OK and then Close to save the style and close t he dialog box.

Set the Leader style to Mech 1 -1. o ooy anihafy TR
ad Standard -
- | Mech 1-1 -
ACHED: :
Es Standard -
{1 Annotation

Leader Style set to Mech 1 -1
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9. Click the Leader tool. =
A lf‘_\,) Diameter =

Click on the corner of the view to indicate Tt Dimensicn

the corner that will not be filleted. it [T Table

Annotation =

This will reference local note #4.
Leader Tool

Type in 4 for the note text.
10. Add the text note for ~ one of the corners. —

Note Added

11. Click on the Polygon tool in the ,_D @ /4, EH T

Draw panel.
LIHE Polyline Circle  Arc ETRECHHWE

Draw = ( i chI}gun
n—

Start IP-N4

Polygon

12. Set the number of sides to 3.

Number of Side setto 3

13. Click a point near the text for the
center of the  polygon.

&KRVH 3, QVFULEHG LQ FLUF
method.

Use .2000 for the radius of the
polygon. -

Positon the polygon around the text

and touching the leader line. Polygon Placed
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14. Copy the note and the polygon to the other

15.

16.

17.

18.

position.

Drag the arrowhe ad to the corner.

Reposition the polygon if needed.

Add a triang le around the number

i

Note Copied

* = Bullets and Mumbering v|

Es
Se

in Note #4.

Justificatmn(
You will need to remove the |
automatic numbering for this line —
only.

You will need to
make a smaller
triangle f or the
note.

The drawing is
now fully
dimensioned.

Note:

Some dimensions
may need to be
moved when
placing the
drawing into the
border.

Save the project.

v Off
i= Mumbered
Lettered
Bulleted

Start

Continue

Numbering Turned Off

NOTES:

7. BREAK ALL SHARP EDGES.
2. PART IS 375 THICK.
ROUNDS AND FILLETS R.13.

DO NOT ROUND

THESE CORNERS.

2X 8.58—"—=] .56 L
—1.33
5.62

f

1.7 —=

This concludes the tutorial.

Create a PDF of the project and print if desired.
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Project #5 + Saw Handle

Filename : PROJ 05.dwg

Note: All screenshots are from the Autodesk ® AutoCAD © software.

Description: This is the first project where you will use the B - Size Border for
the project. Many of the commands that you have learned up to
this point will continue to be used and their use reinforced.

Beginning the Project

1. Open PROJ04.dwg and save the drawing as PROJ 05.dwg .
2. Delete the objects left over from PROJ 04.

Also delete the title block and general notes.

3. Copy and past e the information from the B -Size Border.dw g.

As with the beginning of PROJ- 03, use the Paste to Original Coordinates
option. The lower left corner of the border will be at the 0,0 location.

4. Edit the text in the title block and the notes in the upper left corner of
the border.

Draw a diagonal line through the Finish box in the title block.

Drawing the Object

1. Begin by locating the slot on the right side _
of the front view. Use the Center, Start, [ Center, Start, Enid
Angle option in the Arc tool to place a 3
R4.19 arc.
After clicking the center point, set the % Center, Sttt Leagth
distance at 4.19 then use the tab key to
set the start angle at 0 degrees. When K Continue
sweeping the arc up, lock the sweep of the :
arc at 38 degrees. Center, Start, Angle

Op tion

2. Usethe Offset tool to copy the arc .59
inches in each direction.

Arcs Placed
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3. Place two arcs to create the ends of the
slot.

Use the snap tool as in the previous
project.

Slot Completed

4. AddaR5.4 9 arc concentric with the
other arcs.

The start and end points are
approximated.

R5.47 Arc Added

5. Draw the upper and lower edges of
the view.

The lower line will be 1.51 from the
center of the arcs and the upper
line wil | be 5.35 from the lower line.

Use Object Tracking for the first | ine
and the Offset tool for the second
line.

Lines Placed

6. Fillet the corners.

Use .25 for the fillet radius.

Lines Trimmed and Filleted

7. Drawalinef rom the center of the arcs at 110 degrees. (This
measurement came from subtracting 7 0 degrees from 180.)
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8. Using the Offset tool,

create three parallel lines '
at.75,1. 50,and 2.2 5from
the original line . %

Lines Copied
9. Change the far right line that was copied to the Hidden Line layer.
Change the third line and the 4.19 arc to the Center Line layer .

10. Offset the bottom line
twice, .59 upand4. 35 up.

Lines Copied

11. Use the Fillet toolto round .
the corners, trim , and \ \

extend the lines.

Lines Filleted and Trimmed
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12. Nextyou willadd the 1 20
and 30 degree lines.

Locate the 1 20 degree line
by placing a parallel line

1.00 from the left edge of
the object.

You may need to lengthen
the line after drawing it.
Select the line and mouse
over the endpoint and
select Lengthen.

Locate the 30 degree line
3.08 from the center of the
arcs.

13. Fillet and trim the angled
line s to the corners of the
object.

Delete the construction
lines.

Trim and extend the hidden
line to the top and bottom
intersections of the view.

Angled Lines and Hidden Lines
Filleted and Trimmed
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14.

15.

16.

17.

Add the first .50 diameter
circle.

Locate it by drawing an
intersecting line 1.2 5 to the
right of the center of the

arcs.

To create the other two
circles, use the Copy tool.

When placing the copy lock
the distance a t 1 inch and the
angle at 110 degrees.

Repeat for the other circle.
Use the same distance but
290 degrees for the angle.

Delete the construction
line s and the center
line.

Extend the edges of the
view to th e left side of
the drawi ng to begin the
left side view.

Draw the first horizontal
line from the top edge of
the view.

Use the Copy tool to add
the remaining lines.

\

.50 Diameter Circle Added

Lines Projected
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18.

19.

20.

21.

Change the
appropriate
lines to the
Hidden Lines
layer .

Draw a vertical
line in the left
side view and
use the Offset
tool to add the
other lines.

Trims the lines
for the two
middle vertical
lines using a
zero radius
fillet.

Use the Fillet
tool for the
outside rounds.
The radius is
.25.

Lines C hanged to the

Hidden Lines  Layer
T T | T e 1_u_1 R |
1M
\ U ) \ U )
Step # 19 Step#2 0 Step#2 1 Step #2 2
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22. Change trim option for the Fillet tool to No
Trim.
Change the layer to hidden lines for the
hidden fillets and rounds.

After filleting, trim the excess lines and the
hidden lines to the edges of the view with No Trim Option
the Trim tool.

Be sure to trim down the middle of the two
inner parallel lines.

23. Add the center lines for the holes in the left side view.

Use the CENTER -Short line type.

24. Both views are completed. -

The center lines for the slot centers
are omitted from the left side view.

Both Views Completed

Dimensioning the Views (Center Marks, Linear, and Angular Dimensions)

1. Add the center marks to one of the three
hol es.

After adding the first center mark, rotate the
mark to align with the angle of the hole
centers.

Use the Rotate tool and the center of one of
the other holes when rotating.

Rotating the Center
Mark
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2.

Copy the center marks to the other three
holes .

Add a center line between the holes.

You will need tou se the CENTER -X-Short

linetype.

Snap on the inside end of the center mark
to make the line long enough to show the
dash.

Add the 1.00 dimensions for the hole
centers.

Use the Aligned dimension tool and then
the Continue option for the second
dimension.

Add a small center mark for the center
of the right side arc and the slot.

After adding the center mark delete
the four long lines leaving the mark in
the center.

\
\
\
\
\
\
SN
Center Marks Copied

@@\
\ o

Center Lines Added

\
\
\
\
f 1.00 \
\

1.00 Dimensions Added

= \
W\\
L 1.00
\
\

Center Mark Added
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6. Add the remaining linear dimensions for
the front view. —a  Temporary track point
;_ From
When dimensioning the 3.08 di mension, Mid Between 2 Points
you will need to add two short line s Point Filters y
intersecting at the corner. This is used 3D Osnap 5
to locate the ¢ orner prior to filleting.
+  Endpoint
Make the lines approximately .38 inches A Midpoint
|0ng. :( Intersection
. Apparent Intersect
When adding the angled line, used the
Extension Snap mode. This can be (&) Center
turned on temporarily by holding _the B Gesmetic Eaniis
CTRL key on the keyboard and right - & Cuadsait
clicking the mouse. Selept the Extensio £ Tangent
snap mode from the choices.
_\ Perpendicular
By holding the mous e over the angled 4 Parallel
line and then dragging the cursor, you = Hage
can add a new line with the same angle &2 Insert
as the original line. Ao MNearest
||-‘|¥; Mone
ﬁ, Osnap Settings...
‘ Tempora ry Snap Modes
Intersecting Lines
7. When adding the angled 1.50 dimension, you will need and add

another angled dimension first.

Use the Perpendicular snap mode for the second endpoint of the first

dimension.

The location of this dimension is not important since you will be

deleting it af ter adding the 1.50 dimension.
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