
ACCESS CODE
UNIQUE CODE INSIDE

Technical Drawing 101 
with AutoCAD 2025

Douglas Smith  
Antonio Ramirez 
Ashleigh Congdon-Fuller

A Multidisciplinary Guide to Drafting Theory and Practice 

®

SDC
PUBLICATIONS www.SDCpublications.com

Better Textbooks. Lower Prices.

NEW
Chapters Covering 

Civil and Electronic Drafting

 with Video Instruction

https://www.sdcpublications.com


Visit the following websites to learn more about this book:

Powered by TCPDF (www.tcpdf.org)

https://www.sdcpublications.com/Textbooks/Technical-Drawing-101-AutoCAD-2025/ISBN/978-1-63057-656-1/
https://www.amazon.com/gp/product/1630576565?ie=UTF8&tag=sdcpublications&linkCode=as2&camp=211189&creative=374929&creativeASIN=1630576565
http://books.google.com/books?vid=ISBN1630576565&printsec=frontcover
http://www.barnesandnoble.com/s/1630576565?dref=1&keyword=1630576565
http://www.tcpdf.org


v

TABLE OF CONTENTST A B L E  O F  C O N T E N T S
PREFACE I

About This Book  i
The Curriculum  i
High School Stem and Tech Prep Programs  ii
Features New to the Thirteenth Edition  ii
Supplements and Online Resources for Instructors and Students  ii
A Final Word  iii

CHAPTER 1 - TECHNICAL DRAWING 13
Chapter Objectives: 13
Technical Drawing: 14

1.1 The Origins of Technical Drawing  15
1.2 The Role of Technical Drawing in the Design Process  15
1.3 Training for Careers in Technical Drawing  17

Career Paths in Technical Drawing  18
Qualities That Employers Look for in Drafters  22
Salary Information for Drafters, Architects, and Engineers  23
Job Prospects for Drafters  23

Chapter Review  24
Short Answer  24
Matching  24
Multiple Choice  25

Exercises  26
Locate Bachelor Degree Programs in Architecture or Engineering  26
Locate Associate Degree Programs in CAD  26

CHAPTER 2 - MULTIVIEW DRAWING 27
Chapter Objectives: 27

2.1 The Terminology of Multiview Drawing  29
2.2 Points, Planes, Coordinate Systems, Lines, and Angles  29

Points  29
Locating Points in Two Dimensional (2D) Coordinate Systems  29
Three Dimensional (3D) Coordinate Systems  31
Lines  31
Angles  31
Vertex  32
Adjacent Angles  33

2.3 Terminology of Geometric Shapes  33
Circles  33
Tangency  34
Concentricity and Eccentricity of Circles  34
Polygons  34
Cylinders  35

2.4 Multiview Drawings  36
2.5 View Selection and Alignment of Multiview Drawings  37
2.6 Using Projection Planes to Visualize Multiviews  37
2.7 Projection Planes  39

Visualizing the Front View  39
Visualizing the Top View  40
Visualizing the Side View  41

2.8 Normal, Inclined, and Oblique Surfaces  41



vi

TABLE OF CONTENTS

Normal Surfaces  41
Projecting Normal Surfaces to the Projection Plane  42
Inclined Surfaces  43
Projecting Inclined Surfaces to the Projection Plane  43
Oblique Surfaces  44
Projecting Oblique Surfaces to Projection Planes  45
Visualizing the True Size and Shape of an Oblique Surface  47
Labeling Points and Vertices of Features to Aid in Visualizing the Multiviews of 
Objects  48

2.9 Linetypes and Lineweights in Multiview Drawings  51
2.10 Hidden Features and Centerlines in Multiview Drawings  52
2.11 Use Your Imagination!  52
2.12 Visualizing the Multiviews of Basic Geometric Shapes  57
2.13 Orthographic Projection  60
2.14 Drawing Objects to Scale  63
2.15 Drawing Architectural Plans to Scale  64
2.16 Drawing Sheet Sizes  64
2.17 Third-Angle Projection Versus First-Angle Projection  66
Chapter Review  68

Short Answer  68
Matching  68
Multiple Choice  69

Exercises  70
Directions  70

Exercise 2.1  70
Exercise 2.2  72
Exercise 2.3  74
Exercise 2.4  76
Exercise 2.5  78
Exercise 2.6  80

CHAPTER 3 - TRADITIONAL DRAFTING TOOLS AND TECHNIQUES 83
Chapter Objectives: 83

3.1 Traditional Drafting Tools and Techniques  85
3.2 Technical Pencils and Pens  85
3.3 Beginning a Traditional Drafting Project  86
3.4 Drafting Triangles  86
3.5 Drawing Lines with Triangles and Parallel Straightedges  87
3.6 Making Measurements with the Engineer’s, Architect’s, and Metric Scales  89

Reading the Engineer’s Scale  90
Reading the Metric Scale  90
Reading the Architect’s Scale  91

3.7 Converting Units of Measurement  92
3.8 Reading the Protractor  92
3.9 Circle Template  94
3.10 Isometric Ellipse Template  94
3.11 Spacing Views Equally on a Sheet  99
3.12 Adding Text to Drawings and Sketches  102

Developing a Technical Lettering Style  103
Chapter Review  104

Short Answer  104
Exercises  105
Technical Lettering Practice  105



vii

TABLE OF CONTENTS

Exercise 3.1 Architectural Lettering  105
Exercise 3.2 Mechanical Lettering  105
Projects  106

Directions for Optional Projects  110

CHAPTER 4 - COMPUTER-AIDED DESIGN BASICS 113
Chapter Objectives: 113

4.1 Beginning an AutoCAD Drawing  115
4.2 Adding Toolbars to the Ribbon Interface  117
4.3 Creating, Opening, and Saving AutoCAD Drawing Files  119

Beginning a New Drawing from the Application Menu  121
Opening an Existing Drawing  121
Saving a Drawing  121
Performing a Save As  121

4.4 Locating Points on the Cartesian Coordinate System  124
The User Coordinate System (UCS) Icon  125
Absolute Coordinates  125

4.5 Drawing Lines Using Absolute Coordinates  125
4.6 Drawing Horizontal and Vertical Lines  127
4.7 Drawing Lines With Relative Coordinates  128
4.8 Drawing Lines With Polar Coordinates  129

Exercise 4.1  132
4.9 Setting the Environment for AutoCAD Drawings  133

Setting Angle Type  136
Setting the Direction of Angle Measurement  136
Drawing Limits  137
Setting the Current Layer  144
Controlling Layer Visibility  144

Freezing Layers  144
4.10 Zoom and Pan Commands  145
4.11 AutoCAD Commands  146

Essential Draw Commands  147
Essential Modify Commands  164
Placing and Editing Text  186
Controlling Text Style  189

4.12 Drafting Settings Dialog Box  191
Snap and Grid Tab  192
Polar Tracking Tab  194
Dynamic Input Tab  195
The Dimension Input Pane  195
The Dynamic Prompts Pane  197
Object Snap Tab  197

4.13 Object Snap Tools  198
Directions  204

4.14 Properties Command  205
4.15 Inquiry Toolbar  207
4.16 Preparing to Plot  208

Toggling Between Paper Space and Model Space  209
4.17 Plotting With AutoCAD  211
4.18 Creating a Page Setup for Plotting  213
Chapter Review  215

Short Answer  216
Matching  216



viii

TABLE OF CONTENTS

Projects  217

CHAPTER 5 - DIMENSIONING MECHANICAL DRAWINGS 245
Chapter Objectives: 245

5.1 Dimensioning Fundamentals  247
Dimensioning Terminology  248
Guidelines for Dimension Placement  249

5.2 Dimension Standards for Mechanical Drawings  249
Recommended Size and Spacing of Dimension Features  250
Text Height and Style  251
Alignment of Dimension Text  252
Notating Holes and Arcs  252
Dimensioning Cylindrical Shapes  253
Dimensioning Angles  253
Ordinate Dimensioning  253
Notes for Drilling and Machining Operations  254

5.3 Do’s and Don’ts of Mechanical Dimensioning (ASME Y14.5)  256
5.4 Role of Drafters in the Preparation of Dimensioned Mechanical Drawings  257
5.5 Checking Dimensions on the Finished Drawing  257
5.6 Design Basics: How Designers Calculate Dimensions  258
5.7 Tolerances  259

Displaying Tolerances on Mechanical Drawings  259
Interpreting Tolerances on Technical Drawings  260
Comparison of Continuous Dimensioning and Baseline Dimensioning  262
Tolerancing Terminology  263
Interpreting Design Sketch 1  264
Analyzing Design Sketch 1  264
Calculating Maximum Material Condition (MMC) for Design Sketch 1  264
Calculating Least Material Condition (LMC) for Design Sketch 1  264
Interpreting Design Sketch 2  264
Analyzing Design Sketch 2  265
Calculating Maximum Material Condition (MMC) for the Hole in Design Sketch 2 
 265
Calculating Least Material Condition (LMC) for the Hole in Design Sketch 2  265
Calculating the Fit between the Parts in Design Sketches 1 and 2  266
Best-Case Scenario for Assembly  266
Worst-Case Scenario for Assembly  266
Reference Dimensions  266

Tolerance Costs  268
5.8 Dimensioning With AutoCAD  268

Tabs of the New Dimension Style Dialog Box  284
Lines Tab  284
Symbols and Arrows Tab  285
Text Tab  286
Fit Tab  287
Primary Units Tab  288
Alternate Units Tab  288
Tolerances Tab  288

5.10 Overriding A Dimension Setting  290
Updating a Dimension  291

5.11 Adding a Leader to a Drawing  291



ix

TABLE OF CONTENTS

Chapter Review  294
Projects  296

CHAPTER 6 - DIMENSIONING ARCHITECTURAL DRAWINGS 305
Chapter Objectives: 305

6.1 Dimensioning Architectural Drawings  307
6.2 Determining Dimensions on Architectural Drawings  307
6.3 Architectural Drafting Conventions  308
6.4 Alignment of Dimension Text  309
6.5 Architectural Dimensioning Guidelines  309
6.6 Architectural Dimension Spacing  310
6.7 Adding a Leader to a Drawing  310
Chapter Review  312
Projects  313

CHAPTER 7 - ISOMETRIC DRAWINGS 317
Chapter Objectives: 317

7.1 Orientation of Lines in Isometric Drawings  319
7.2 Orientation of Ellipses in Isometric Drawings  319
7.3 Creating Isometric Drawings With AutoCAD  322
Chapter Review  328
Projects  330

CHAPTER 8 - SECTIONS 339
Chapter Objectives: 339

8.1 Sections in Mechanical Drawings  341
8.2 Sections in Architectural Drawings  342
8.3 Sections in Civil Drawings  342
8.4 Types of Sections  343

Half Sections  344
Broken-Out Sections  346
Revolved Sections  347
Removed Sections  347

The Boundaries Panel  350
The Pattern Panel  351
The Properties Panel  351

Chapter Review  353
Projects  355

Interpreting the Counterbored Hole Note  358
Interpreting a Countersunk Hole Note  361
Steps in Constructing a Countersunk Hole  361

CHAPTER 9 - BLOCKS 365
Chapter Objectives: 365

9.1 Considerations for Creating Blocks  367
Chapter Review  373
Projects  375



x

TABLE OF CONTENTS

CHAPTER 10 - 3D MODELING BASICS 381
Chapter Objectives: 381

10.1 2D Versus 3D  383
10.2 Changing the Point of View of an AutoCAD Drawing 384
10.3 AutoCAD’s 3D Modeling Environment  385
10.4 3D Modeling Tools  387

Extruding 2D Entities to Create 3D Objects 387
Using the EXTRUDE Command  388
Using the REGION Command  388
Using the PRESSPULL Command  388
Unioning 3D Objects  389
Using the UNION Command  389
Subtracting 3D Objects  389
Using the SUBTRACT Command  389

10.5 Rotating 3D Objects 390
10.6 Viewing 3D Objects 390

Using the Free Orbit Tool  390
10.7 Representing 3D Objects as Shaded or Wireframe Models 391
Chapter Review  392
Projects  393

CHAPTER 11 - INTRODUCTION TO CIVIL  411
Chapter Objectives: 411
Introduction to Civil Drafting: 412

11.1 Key Words  413
11.2 Cardinal Directions  413
11.3 Career Paths in Civil Drafting 414
11.4 Types of Civil Drawings  414
11.5 Precision in Civil Drawings  414
11.6 Civil Bearings  415
11.7 Bearings and Courses  415
11.8 Civil Units in AutoCAD  416
Chapter Review  417
Projects  419

CHAPTER 12 - INTRODUCTION TO ELECTRONIC DRAFTING 431
Chapter Objectives: 431
Introduction to Electronic Drafting: 432

12.1 Electrical and Electronic Working Drawings  433
12.2 Career Paths in Electrical/Electronics Drafting  433
12.3 Types of Electrical/Electronic Working Drawings and Graphics 434
12.4 How Circuits are Designed  437
12.5 Symbols for Electrical and Electronic Components  438
12.6 Common Electrical and Electronic Components  439
12.7 Annotating Electrical and Electronic Symbols  440
12.8 Specifying Component Values  440
12.9 Procedures for Drawing Schematic Diagrams  440
12.10 Guidelines for Drawing Schematic Diagrams  442
Chapter Review  443
Projects  445



xi

TABLE OF CONTENTS

CAPSTONE PROJECT - MECHANICAL WORKING DRAWINGS 451
Project Objectives: 451

CP1.1 Preparing Mechanical Working Drawings  453
Assembly Drawings  453
Detail Drawings  457

Project Review  459
Threads and Fasteners in Mechanical Working Drawings  460
Representing External Screw Threads on Mechanical Drawings   461
Representing Internal Screw Threads on Mechanical Drawings   461

Projects  462

CAPSTONE PROJECT - ARCHITECTURAL WORKING DRAWINGS 481
Project Objectives: 481

CP2.1 Floor Plans  483
CP2.2 Electrical Plans  484
CP2.3 Elevations  485

Creating Elevations Using Multiview Drawing Techniques  485
Architectural Wall Sections  486

Using the Floor Plan to Locate Features on Elevations  487
Project Review  488
Projects  489

Relating the Features on the Floor Plan to the Cabin’s Elevation Views  511
Wall Framing 101  512

Constructing the Right-Side Elevation  514
Constructing the Front Elevation  518

APPENDIX A 523
ANSI/ASME Standards  523
Notes:  524

APPENDIX B 525
ISO Standards  525
Notes:  526

APPENDIX C 527
The United States National CAD Standard  527

Notes:  529

APPENDIX D 530
Geometric Dimensioning and Tolerancing Basics  530
Interpreting the Feature Control Frame  530
Geometric Characteristic Symbols  531
Interpreting GDT on a Drawing  531
Interpreting Parallelism  531
Adding GDT to an AutoCAD Drawing  532



xii

TABLE OF CONTENTS

Adding a Datum Feature Symbol  533
Learning to Apply GDT to Drawings  533
Notes:  534

APPENDIX E 535
E.1 Visualizing an Auxiliary View  536

Appendix Review  550
Projects  552

GLOSSARY 553


	9781630576561_Links.pdf
	Buy this book
	About this book
	SDC Publications


