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Drawing the Base Plate Subassembly

Drawing the Guide Plate Subassembly

Creating an Assembly Drawing of the Tenon Jig
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Figure 1-2
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1-1 Introduction

This chapter introduces you to AutoCAD 2023. It covers basics such as
using the Application menu, starting new drawings, making settings and
entering data in dialog boxes, and saving your work.

Figure 1-1 shows the initial AutoCAD drawing screen, which appears
when the program is first started.

Starting a New Drawing

EN Click the down arrow beside the New button on AutoCAD’s opening
screen.

A list of recently used templates appears in the drop-down menu
(Figure 1-2). You will use various templates throughout the text, but for a
start, you will use the acad.dwt template. The acad.dwt template defines
inches as its primary units. If the acad.dwt template does not appear in the
drop-down, click Browse templates... and select it from there.

BELOEL S T beror e strase 0, 9. signin R @-

Home Inset  Annctate  Panametric  View  Manage  Output Ad&-im'?il;&dlibu& Express Tools  Featured Apps [=1=
!
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Get more lemplates online, $$$$
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Sign in to your Autodesk Account
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Online help Help us improve our preducts

Community forum
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E3 Click acad.dwt on the Templates list.

The drawing screen appears (Figure 1-3).

NOTE

The tool panels in the figure have a light-colored background—for printing clarity. Your
background may be dark.
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Figure 1-3
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Command line

An Alternative Method to Starting a New Drawing

EB Click the Application Menu button in the upper-left corner of the
drawing screen to display the Application menu.

A list of drawing commands and utilities appears (Figure 1-4).

8. Click New.
The Select Template dialog box appears (Figure 1-5).

Figure 1-4 S a

AN gaa new drawing

D HNew » Drawing

A Start a new drawing with a selected
4 drawing template file.

Sheet Set

- Create a sheet set data file that
E Save manages drawing layouts, file paths,
and project data.

Drawing »
Utilities
I:a Close »

Options Exit Autodesk AutoCAD 2023
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Figure 1-5

Figure 1-6
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[EB Select the acad template and click Open.

A Select Template
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The AutoCAD drawing screen appears (Figure 1-6). The Ribbon appears
at the top of the screen, showing a group of tabs and panels. Select differ-
ent tabs to access other groups,of panels. Panels contain commands.

Home tab
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The command line is located at the bottom of the screen, as are other
tools (icons) for commands such as Grid and Snap. Use the command line
to enter inputs for the commands, among other uses.



Figure 1-7

Figure 1-8

The drawing’s name appears at the top of the screen. In Figure 1-4,
for example, the drawing name is Drawing1l.dwg. This is a default name
created by AutoCAD. If a drawing name had been entered, it would appear
where the Drawingl.dwg title currently appears.

The large open area in the center of the screen is the drawing area or
drawing editor. You create drawings in this area.

The symbol at the bottom-left corner of the drawing area is called the

User Coordinate System (UCS) icon. It shows the direction of positive X
and Y coordinates.

1-2 Tabs and Panels

The headings across the ribbon at the top of the screen (Home, Insert, etc.)
are called tabs, and the groups of commands on the tabs are called panels.
Figure 1-7 shows the Home panels and the Annotate panels.

Home Inset Annotele Parsmetic View Manage Output  Add-ims cgn.mapmjm Featured Apps [+
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Tt [A] 02000 Bz |—'| Hi~
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Accessing Additional Commands Within a Panel

Each panel:'shows a group of the most commonly used commands.
Additional commands are available by clicking the arrow to the right of the
panel’s name. Figure 1-8 shows the additional Draw commands available.

m OEH F! E ﬂ = » A Share Drawingd.dwg b | Type o key
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Donut

Creates afilled circle or 2 vade ring

A donut cansists of two are pahylines that are joined end-to-
end to create a circular shape. The width of the pelylines is
determined by the specified inside and autside diameters. To
create sofid-filled circles, specify an inside diameter of zero,

53 8
Ly Ly

o

'=m DONUT
Press F1 for mare help
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Figure 1-9

Figure 1-10
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Tooltips for Commands

A tooltip is a pop-up help window that appears when the cursor is hovered
over a command’s icon (Figure 1-8). Initially, when you place the cursor
over a command icon but don't click, a tooltip appears, identifying the
command. After a few seconds the tooltip expands to further define the
command.

Accessing Other Help Information

If you cannot find a command or if you need further instructions for operat-
ing a particular command, type a keyword into the text box in the pro-
gram’s title bar, and press Enter or click the Access to Help button located
in the top-right section of the screen (Figure 1-9). The icon for the Access
to Help tool is a question mark within a circle. The Help dialog box
appears. Type in the name of what you are seeking and click the magnify-
ing glass icon just to the right of the search box.

Type a command here... ...or access the Help button
wg ¥ |Type c»(;_-.c\wlﬂo':f‘r;:se In - B &' I@'
Addiins  Callabarate Bplﬁ?‘ Apps =1~
[ 17 2 E] JO% it [~ | B | O
=

(Dimension Layers Blogk  Properties G:aups Utilities  Clhipboard  View

- - - - - -

Ix-Vn

1-3 The.Command Line Window

The command line window is located at the bottom of the drawing screen.
Use.it to,aceess commands that do not have their own icons or to select
options associated with the command. Figure 1-10 shows a circle. The word
CIRCLE automatically appears in the command line when you click the
Circle tool on the Draw panel. As presented, the circle will be defined by
entering a radius value. Enter the radius value into the box with the blue
background before clicking the left mouse button to complete the circle. If
the radius value does not appear, press the F12 function key and ensure
that the Dynamic Input is ON.

Command: CIRCLE

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

£ % & ()v CIRCLE Specify radius of circle or [Diameter:

- (gl B A

w2 |+ MODEL




The command line shows the word Diameter in brackets: [Diameter].
Follow the next steps to use the Circle command’s Diameter option.

Entering a Diameter Value

Chapter 1

EB Click the Circle tool on the Home panel and draw a circle.
3 Click the command line box.
EB Type d and press Enter.

The system is now set for a diameter value for the circle.

IEB Enter a value for the diameter of the circle and press Enter.

The options shown at the command line always include one uppercase
letter. It may not always be the first letter. Type that letter and press Enter
to access the option.

Diameter values may also be entered by first clicking the arrowhead
next to the Circle tool and selecting the Center, Diameter option.

1-4 Command Tools

A tool button displays a picture (icon) that represents an AutoCAD com-
mand. Most commands have equivalent tool buttons.

Determining the(Command That a Tool Button Represents

Figure 1-11 shows:the steps to find the name and description of the com-
mand that the tool button executes.

Flgure 1-11 W ODEeHEBQDR & & » A shae Drawingd.dwy  » | Type g keywivd or phr
~ Home  Insert Annotate Parametric  View Manage Output Add-ins  Collaborate
/5@t £ A 1
. i s - 03 o <% =
Line Paolyline Circle Arc it ‘A_b: g U.‘-_B Text Dimension -~ Layers
i - DR R-eE| v
@ Cinir. Ractias Medify = Anngtation ~ -
Start | EXZ +
A :
[~1Top1[2D Wire @ Center, Diameter
( ) 2-Point Center, Diameter
"~ Creates a circle using a center paint and a diameter
( J 3-Peint
i For example:
[ ) Ten, Tan, Radiu:
(D Tan, Tan, Tan
' CIRCLE
Press F1 for more help
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Figure 1-12
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EB Hover the cursor arrow over the selected tool button.
In the example shown, the Circle command tool button with the
Diameter option is selected.

IEB Hold the arrow still without pressing any mouse buttons.

The command name appears in a tooltip. If you continue to keep the
cursor arrow on the tool button, an expanded tooltip that further describes
the command appears.

1-5 Starting a New Drawing

When you start a new drawing, AutoCAD assigns a drawing name. The
drawing units are specified, the drawing limits are modified, if needed, and
Grid and Snap values are defined. The following four sections show you
how to start a new drawing.

1-6 Naming a Drawing

You can use any combination of letters and numbers as a file name. Either
uppercase or lowercase letters can be used, since AutoCAD file names are
not case sensitive. The symbols(S, -, and’_ (underscore) can also be used.
Other symbols, such as % and #*, ecannot be used (Figure 1-12).

Correct drawing names:
FIRST EK-131-1 PA1-1a

Incorrect drawing names:
100% * ¥

To locate a file on a the C: drive:
C:FIRST

All AutoCAD drawing files will automatically have the extension .dwg
added to the given file name by default. If you name a drawing FIRST, it
will appear in the files as FIRST.dwg. (A default setting is one that
AutoCAD will use unless specifically told to use some other value.)

If you want to locate a file on another drive, specify the drive letter fol-
lowed by a colon in front of the drawing name. For example, in Figure 1-12
C:FIRST will locate the drawing file FIRST on the C: drive.

Creating a New Drawing

There are three ways to access the Create New Drawing dialog box that is
used to name a new drawing;:

e Select New from the Application menu (Figure 1-13).
e Type the word new at a command prompt.

e Hold down the Ctrl key and press N.



Figure 1-13 O HELD IS -5 Asue  Dowingldug

o,

&{j Create a new drawing

D Hew 3 Drawing
L

Start a new drawing with a selected

Chapter 1

' drawing template file.

o
Sheet Set
—(@ Create a sheet set data file that
5 manages drawing layauts, file paths,
E i and project data.

|} Export »

-

|7 publish  »

=23

R
Drawing

Utilities

Any of these methods will open the Select Template dialog box
(Figure 1-14). The acad template will set up a drawing with inch values and
ANSI style dimensions. The acadiso template will set up a drawing with
millimeter values and ISO-style ' dimensions.

Figure 1-14

A Select Template

PTWTemplates
| SheetSets
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L) scad -Narmed Plot Styles3D

@a:aﬂ

lin) acad3D

[l 2cadiSO -Named Plot Styles

L) acadiSO -Mamed Plot Styles3D

Eﬂa:u’ue

i) acadiso3D

L& Tutorial-idrch

lain) Tuterial-iMig

fim| Tutorial-mirch

L) Tutorial-miMfg

< >

Saving a New Drawing File

The first time you use one of the Save tools to save your drawing, you must
give your drawing a name (Figure 1-15). When you click Save for the first time
in a new drawing, the Save Drawing As dialog box appears (Figure 1-16).
Select a folder in which to save your work and enter a file name in the

text box.

Chapter 1 | Getting Started 9
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It’'s a good idea to save your work frequently. AutoCAD can be config-
ured to save your drawings automatically, but it’'s a much better process to
actively save your work. After you've created your drawing file in the Save
Drawing As dialog box, using the Save command creates a backup version
(filename.bak) and updates your saved file.

To save your work after you've given it a name, click the Save button in
the Quick Access Toolbar at the top of the screen, or you can use the
standard Windows shortcut: Ctrl+S.

EB Click the large Application Menu button in the upper-left corner of the
screen.

3 Click Save.
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Figure 1-17

Since you have not yet named and saved this drawing file, the Save
Drawing As dialog box appears (Figure 1-16).

The Save Drawing As dialog box lists all existing drawings. Click on
the thumbnail option to change the list to thumbnail drawings.

EB Enter the drawing name.
In this example, the drawing name FIRST was used.

B Click Save.

The name of the drawing appears at the top of the screen.

1-7 Drawing Units

AutoCAD 2023’s Drawing Units dialog box allows for either English or
metric units to be used as default values; however, AutoCAD can work in
any of five different unit systems: scientific, decimal, engineering, architec-
tural, or fractional. The default system is the decimal system, and it is

used with either English values (inches) or'metric values (millimeters).
See Figure 1-17.

A Drawing Units X

Lighting
Units for specifying the intensity of lighting:
| Intemational ~|

Concel | [ Dmcton.. | [ Heo

Access the Drawing Units dialog box by first opening the Application
menu and then selecting Drawing Utilities.

Specifying or Changing the Drawing Units

EB Select Drawing Utilities in the Application menu.
IE8 Select Units (Figure 1-18).

The Drawing Units dialog box appears (Figure 1-19).

Chapter 1 | Getting Started
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Figure 1-18

Figure 1-19

Chapter 1 | Getting Started

oo HEQL & & <- 7 A shae Drawingl.c

Q,
é—j "'rj Tools to maintain the drawing
D New L EI Drawing Properties

Set and display the file properties of
oo
DWG Compare

the current drawing.
| Compares two drawings using color
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E Save As k
v Units b

Control coordinate and angle display
- formats and predision.
i I Impart L3 P el

Audit
v the integrity of a d
| 5 Export . and corrects some ermors.
Status
E Publish L Display drawing statistics, modes, and

extents.

»
@ s Purge ;
ﬁj Remove unuzéd named items, such as
Drawing =
Litilitias
Recover

5 block definitions@nd layers, from the
l:a Close L I;ﬁ REpair a damaged drawing Tile,

drawings

=
| Options | | Exit Autodesk AutoCAD 2023

4

Sample Output
1wz
3"<d5,0"

Lighting
Units for spectfying the infensity of ighting:
|intemational v

[ok ][ Coxcel || oOrecton. |[ Heb |

[EB In the Length area, select architectural units by clicking the arrow to
the right of the Type text box.

A list of the five unit options cascades down.
EB Select Architectural.

Note that the Sample Output section, located slightly below the center
of the Drawing Units dialog box, shows fractional inches.

IEB Repeat the procedure and set the drawing units back to Decimal.



Specifying or Changing the Precision of the Units System

Unit values can be expressed with decimal places from zero to eight or in
inches from O to 1/256 inch.

Chapter 1

EB Access the Drawing Units dialog box as explained previously.

IEB In the Length area, click the arrow to the right of the current precision
value display box below the word Precision.

A drop-down list of the possible decimal precision values cascades from
the box (Figure 1-20).

Length fogle

Type: Type:

Precision: Pmc;goﬂ

0.0000 v 0 S~ v
0

0.0 l|:|;:Ju'-é|(wise,

0.000 E e

0.0000 |

0.00000

0.000000

0

n DOY)
1.5000.2.0039,0,0000

3,0000<45.0.0000

g

# Uity for speciyngthe intensiy of lighting:

[lrtemetionsl 2

Concel | | Drecton.. | [ Heb

ED Select 0.00.
The value 0.00 appears in the Precision box.
8 Click OK.

The original drawing screen appears.

Specifying or Changing the Angle Units Value

You can specify angles in one of five different units: Decimal Degrees,
Degrees/Minutes/Seconds, Gradians, Radians, or Surveyor units.
Decimal Degrees is the default value.

Change the angle units in the Angle area by selecting the desired units
in the drop-down menu under Type. The precision of the angle units is
changed in the same way as for linear units.

1-8 Drawing Limits

You can use drawing limits to set the boundaries of a drawing. The draw-
ing boundaries are usually set to match the size of a sheet of drawing
paper. This means that when the drawing is plotted and a hard copy is
made, it will fit on the drawing paper.

Chapter 1 | Getting Started 13



Figure 1-21 shows a list of standard flat-size drawing sheets for
engineering applications, Figure 1-22 shows standard metric sizes, and
Figure 1-23 shows standard architectural sizes.

Figure 1-21
Standard Drawing Sheet Sizes—Inches

A=8.5x11
B=11x17
C=17x22
D=22x34
E=34x44

Figure 1-22
Standard Drawing Sheet Sizes—Millimeters

A4 =210 x 297
A3 = 297 x420
A2 =420 x 594
A1 =594 x 841
A0 =841x 1189

Figure 1-23

Standard Drawing Sheet Sizes—Architectural
USA
A=9x12
B=12x18
C=18x24
D=24x36
E=36x48

A standard 8.5" x 11" letter-size sheet of paper as used by most print-
ers is referred to as an A-size sheet of drawing paper.

NOTE

A sheet of paper can be sized to match standard sheet sizes by the capabilities of the
printer or plotter. Many printers and plotters have built-in scaling features, and some list
standard sheet sizes that can be applied to a drawing.
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Figure 1-24

Figure 1-25

Aligning the Drawing Limits with a Standard A3 (Metric)

Paper Size

EB Click the Application Menu button in the upper-left corner of the

Screen.

E8 Click Print, then click Page Setup (Figure 1-24).

The Page Setup Manager dialog box appears.

[Dnew =
o

| .. Drawing
} Utilitis
-;\.
M
. I u' Close L

EB_Click Modify... (Figure 1-25).

Do EC 2

ESW:M » L—Qj
T meon '
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g <= 5 o Share

Plot

Drawingl.c

0\

@ '-r:l Qutput the drawing to a plotter or other device

Plot a drawing to a plotter, printer, or

file.

Batch Piot

Publish mulgiplé shests or drawings to
a plotter, printen OWF or POF file.

pigl Previ
:'_plol’lm.

Displaythe drawing as it will be

View Plat and Publish Details
LDisplay information about completed

 platand publish jobs,

Page Setup

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

for each new layout,

3D Print

s

Sends solid abjects and watertight
meshes to STL file or Autodesk Print

Studia [if available),

Manage Plotters

Display the Platter Manager, where
you can add or adit a plotter

The Page Setup - Model dialog box appears.

A Page Setup Manager

Exit Autodesk AutoCAD 2023

[ 'setcurrent |
| tmport... |

Selected page setup detais

Device name: None

Plotter: None

Plot size: 8.50 % 11.00 inches (Landscaps)

Where: Mot applicable

Description: The layout will not be plotted unless a new plotter

configuration name is selected.
[ Display when creating a new layout [ | Help
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Figure 1-26

3 Click the arrow to the right of the Paper size box.

A drop-down list of available paper sizes appears (Figure 1-26).

=3 Select the ISO A3 (420.00 x 297.00) size.

The dimensions in the preview box in the Printer/plotter area of the

Page Setup-Model dialog box change to the selected values.

A Page Setup - Model

Page satup
Name: <Nene>

Frinter fplotter

Name: (SiNone
Plotter: None

Whers: Hot applicable

Plot style table (pen assignments)

[l = -
- B g
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v Properties =
] Shaded viewport options
Shade plot As yed B
—170"—4 ly

Desaiption: xmw‘imb:mm-mmm i;: QU*IY Normal v

- ' 4 Plot eptions

(ANSI € (17.00 x 22.00 Inches)

Paper size

ANST B (17.00 ¥ 11.00 Inches) 7 [ Plot object ineweights
Letter (8,50 x 11,00 Inches) - [CJPict ransparency
Legal (3.50 x 14.0 Inches) N

FANSI A (8,50 11,00 Inches) \ _ [edPiot wath plot styles
ANST A (11,00 x 8,50 Inches) -- Pk st
[ANSI B (11,00 x 17,00 Ind pRoe paperspa

ANSI B (17.00 x 11.00 Inches) =, o = Hide paperspace ohjects

ANSI C (22,00 x 17,00 Inches) g i

FANSI D (22,00 x 34.00 Inches) inches ~|=  Drawingorien

ANST D {34.00 x 22.00 Inches) O Portrait

ANSI £ (34.00 x 44.00 Inches) 28 |y
|ANST E (44.00 x 34.00 Inches) @ Landscape

ARCH C (18.00 x 24.00 Inches, Scale neweights -

ARCH C (24,00 x 15.00Inches) i Dlriot upside-down

(ARCH D (24.00 x 36.00 Inghes).
(ARCH D (35.00 x 24,00 Inches
[ARCH E (36.00 x 48,
[——{ARCH E (48.00 x 36.00 Inches]
ben of ARCH E1 {30.00 x 42.00 Inches)

o ] (e | [ hep

1SO/AD (841.00 x 1189.00
1150 0 (1189.00 ¥841.00 ¥
=3 Click OK.
The drawing screen is now sized to the 420.00 x 297.00 ISO A3
dimensions.

NOTE

The sheet size may also be set with the Limits command. Type Limits at a command
prompt and define the drawing limits by specifying the lower-left corner of the drawing
as 0.00,0.00 (which is the default setting) and the upper-right corner as needed. If the
new limits exceed the current screen limits, type zoom at a command prompt, then type
a for Zoom All. The new drawing limits are matched to the screen size. The default sheet
size for the acad template is 8.5 x 11 (ANSI A), and for the acadiso template the default
is 210 x 297 (1SO A4).
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Figure 1-27

1-9 Grid and Snap

The Grid command is used to place a grid background on the drawing
screen. This background grid is helpful for establishing visual reference
points for sizing and for locating points and lines. The grid may appear as
lines or dots. You can specify the type of grid in the Drafting Settings
dialog box.

NOTE
A graph paper-style grid background is used in most figures in this book.

The Snap command limits the movement of the cursor to predefined
points on the screen. For example, if the Snap command values are set to
match the Grid values, the cursor will snap from intersection to intersec-
tion (or dot to dot) on the grid.

The default Grid and Snap setting for the acad template is .50 inch,
and the default setting for Grid and Snap for the acadiso template is 10
millimeters.

NOTE

The Grid function can be toggled off and on with the F7 key, and the Snap function can
be toggled with the F9 key.

Setting the Grid and Snap Values
KB Start amewdrawing and select the acadiso template (where values are
in millimeters).

E® Right-click the Snap tool located at the bottom of the screen and click
Snap Settings (Figure 1-27).

& Drafting Settings

SnapandGnd Polar Tracking  Object Snap 3D Object Snap Dynamic Input Quio[ + [ * |
[ Snap O (F9) [1Gad On (F7)
Snap spacing Grid style
; 50000 Display dotted gid in:
St [0 ] D emion
Snap Y spacing: [ Biock editer
B Equal X and Y spacing Dlshest
Gnd spacing 7
Polar spacing Grid X spacing: |10.0000
Poky ditance: 0.0000 Gid ¥ spacig: [10.0000
? : D =
R Major ne every: L -
@ Gid snap &E‘dmww
(@) Ractanguiar snap 'Dd”*w"" et bekins 9
() Isometric snap spacing
£ Diselay grid beyend Limis
) PolarSnap [] Folow Dynamic UCS
Ostions.. Caoncel | [ | | 1
Polar Snap
— v Grid Snap
[}Smpsﬁlinql—-
mooeL # i v | [+ %
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Figure 1-28

Chapter 1 | Getting Started

The Drafting Settings dialog box appears (Figure 1-27). If it is not
already selected, click the Snap and Grid tab.

EB Click the Grid On and Snap On checkboxes. A check mark appears in
each of the boxes.

EB Place the cursor in the Snap X spacing text box to the right of the
given value under the Snap On heading.
A vertical flashing cursor appears.

EB Backspace out the existing value and type in 5.
IEB Click the Snap Y spacing box.

The Y spacing automatically equals the X spacing value. You can create
rectangular grid spacing by specifying different X and Y spacing values.

Select the Grid X spacing text box under the Grid spacing heading.
IEl Backspace out the existing value and type in 10 if needed.

[EB Click the Grid Y spacing box to make the X and Y values equal.

E=) Click OK.

Figure 1-28 shows the result. Since the Snap values have been set to
exactly half of the Grid values, the cursor can be located either directly on
grid intersections or halfway between them.

=

You can turn the grid on and off either by double-clicking the Grid icon
at the bottom of the screen or by pressing the F7 key on the keyboard.
Turn Snap on and off by double-clicking the Snap icon at the bottom of the
screen or by pressing the F9 key on the keyboard. You can also turn Grid
and Snap off and on by clicking their respective buttons on the status bar
located at the bottom of the screen.

1-10 Drawing Problem

Set up a drawing that uses millimeter dimensions and the following param-
eters:

Sheet size = 297,420 (A3)
Grid = 10 spacing
Snap = 5 spacing

Whole-number precision
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