
 

 

 

Principles and Practice 
An Integrated Approach to Engineering Graphics and AutoCAD 2007 

 

  

Randy H. Shih 
Oregon Institute of Technology 

 

 

 

 

 

 

 

 

 

   Schroff Development Corporation 

www.schroff.com 
www.schroff-europe.com 

 
 

SDC
PUBLICATIONS 



                                                                                 Engineering Graphics Principles and Practice iii 

 

 

Table of Contents 
 

 

Preface 
Acknowledgments 
 
 
Chapter 1  

Introduction and AutoCAD Fundamentals 
 

Introduction 1-2 

Drawing in CAD systems 1-4 

Development of Computer Aided Design 1-4 

Why use AutoCAD
® 
2007 1-7 

Getting started with AutoCAD
®
 2007 1-9 

AutoCAD
®
 2007 Screen Layout 1-10 

Pull-down Menus 1-11 

Standard Toolbar 1-11 

Object Properties Toolbar 1-11 

Graphics Window 1-11 

Graphics Cursor or Crosshairs 1-11 

Command Line Area 1-11 

Draw Toolbar and Modify Toolbar 1-12 

Mouse Buttons  1-13 

[Esc] - Canceling commands 1-13 

On-Line Help 1-14 

Creating a CAD file folder 1-14 

Drawing in AutoCAD 1-15 

Starting Up AutoCAD
®
 2007 1-13 

Drawing Units display Setup 1-16 

Drawing Area Setup 1-17 

Using the LINE command 1-19 

Visual reference 1-23 

GRID ON 1-23 

DYN OFF 1-24 

SNAP ON 1-24 

Using the ERASER 1-26 

Repeat the last command 1-27 

The CAD Database and the User Coordinate System 1-28 

Changing to the 2D UCS icon Display 1-29 

Cartesian and Polar Coordinate Systems 1-30 

Absolute and Relative coordinates 1-30 

Defining Positions 1-31 

The Guide Plate 1-31 



iv  Engineering Graphics Principles and Practice 

Creating Circles 1-35 

Save the CAD file 1-37 

Exit AutoCAD 1-38 

Questions 1-39 

Exercises  1-40 

 
 
Chapter 2 

AutoCAD Layer controls and Object Organization 
 

Introduction 2-2 

The Floor Plan Design 2-2 

Starting Up AutoCAD
®
 2007 2-3 

Using the Setup wizard 2-3 

Drawing Units Setup 2-4 

Reference Drawing Area Setup 2-4 

GRID and SNAP intervals Setup 2-5 

Using the ZOOM ALL command 2-6 

The AutoCAD MULTILINE command 2-6 

Drawing Multilines 2-9 

Creating interior walls 2-10 

Joining the walls using MULTILINE EDIT 2-13 

Using Layers and Object Properties 2-15 

Using ZOOM REALTIME 2-18 

Modeling the Bathroom 2-18 

Controlling Layer Visibility 2-21 

Adding a New Layer 2-21 

Moving objects to a different layer 2-22 

Questions  2-24 

Exercises  2-25 

 

 
Chapter 3 

Geometric Constructions 
 

Geometric Constructions 3-2 

Geometric constructions - Classical Methods 3-3 

• Bisection of a Line or Arc 3-3 

• Bisection of An Angle 3-4 

• Transfer of An Angle 3-5 

• Dividing a Given Line into A Number of Equal Parts 3-6 

• Circle Through Three Points 3-7 

• Line Tangent To A circle from A Given Point 3-8 

• Circle of a Given Radius Tangent To Two Given Lines 3-9 

• Circle of a Given Radius Tangent To An Arc and A Line 3-10 

• Circle of a Given Radius Tangent To Two Arcs 3-11 



                                                                                 Table of Contents v 

Starting Up AutoCAD
®
 2007 3-12 

Dynamic input 3-12 

Object Snap Toolbar 3-15 

Geometric Construction - Computer Method 3-16  

• Bisection of a Line or Arc 3-17 

• Bisection of An Angle 3-19 

• Transfer of An Angle 3-20 

• Dividing a Given Line into A Number of Equal Parts 3-23 

• Circle Through Three Points 3-24 

• Line Tangent To A circle from A Given Point 3-25 

• Circle of a Given Radius Tangent To Two Given Lines 3-26 

• Circle of a Given Radius Tangent To An Arc and A Line 3-28 

• Circle of a Given Radius Tangent To Two Arcs 3-28 

The RockerArm Design 3-29 

Activate the Startup option 3-29 

Drawing Units Display Setup 3-31 

GRID and SNAP intervals Setup 3-32 

Drawing Area Setup 3-33 

Referencing the World Coordinate System 3-34 

Creating Circles 3-35 

Object Snap Toolbar 3-36 

Using the LINE command 3-37 

Creating a TTR circles 3-39 

Using the TRIM Command 3-41 

Using the Polygon command 3-43 

Creating a Concentric Circle 3-45 

Saving the CAD file 3-46 

Exit AutoCAD 3-46 

Questions 3-47 

Exercises  3-48 

 
 
Chapter 4 

Orthographic Projections and Multiview Constructions 
 

Introduction 4-2 

Basic Principles of Projection 4-3 

Orthographic Projection 4-3 

Multiview orthographic Projection 4-4 

FIRST-ANGLE PROJECTION 4-5 

Rotation of the Horizontal and Profile planes 4-6 

Getting the 3D Adjuster Model through the Internet 4-7 

Dynamic Rotation – 3D Orbit 4-8 

Third-Angle Projection 4-9 

Rotation of the Horizontal and Profile planes 4-10 

Examining the 3
rd
 Angle Projection 4-11 



vi  Engineering Graphics Principles and Practice 

The Glass Box and the Six Principal Views 4-12 

Examining the Glass Box Model 4-14 

Alphabet of Lines 4-15 

Precedence of Lines 4-17 

The LOCATOR Design 4-18 

Starting Up AutoCAD
®
 2007 4-18 

GRID and SNAP intervals Setup 4-19 

Layers setup 4-20 

Drawing Construction Lines 4-21 

Using the OFFSET command 4-21 

Set Layer Object as the current layer 4-23 

Using the Running Object Snaps 4-23 

Creating Object lines 4-25 

Turn OFF the construction Lines 4-26 

Adding more objects in the Front View 4-26 

AutoCAD’s AutoSnap 
TM
 and AutoTrack 

TM
 features 4-27 

Adding more objects in the Top View 4-29 

Drawing using the Miter Line method 4-33 

More Layers setup 4-35 

Top View to Side View Projection 4-36 

Completing the Front View 4-38 

Saving the CAD file 4-40 

Questions  4-41 

Exercises  4-42 

 

 

Chapter 5  

Dimensioning and Notes 
 

Dimensioning Standards and Basic Terminology 5-2 

Selection and Placement of Dimensions and Notes 5-3 

Baseline and Chain Dimensioning 5-9 

Dimensioning tools in AutoCAD 5-10 

The Bracket Design 5-10 

Starting Up AutoCAD
®
 2007 5-11 

Change the Background Color of the Graphics window 5-12 

GRID and SNAP intervals Setup 5-13 

Layers setup 5-13 

The Bracket Design 5-15 

Drawing Construction Lines 5-16 

Using the OFFSET command 5-16 

Set Layer Object_Lines as the current layer 5-18 

Creating Object lines 5-18 

Creating Hidden lines 5-19 

Creating Center lines 5-20 

Turn OFF the Construction Lines 5-20 



                                                                                 Table of Contents vii 

Using the FILLET command 5-21 

Saving the Completed CAD Design 5-22 

The Dimension toolbar 5-23 

Using Dimension Style Manager 5-23 

Dimensions Nomenclature and Basics 5-24 

Using the Center Mark command 5-27 

Adding Linear Dimensions 5-28 

Adding Angular Dimensions 5-29 

Adding Radius and Diameter Dimensions 5-30 

Using the SINGLE LINE TEXT command 5-31 

Adding Special Characters 5-32 

Saving the design 5-33 

A Special Note on Layers containing Dimensions 5-33 

Questions  5-34 

Exercises  5-35 

 

 

Chapter 6  

Tolerancing and Fits 
 

Precision and Tolerance 6-2 

Methods of Specifying Tolerances – English System 6-3 

Nomenclature 6-4 

Example 6.1 6-5 

Fits between Mating parts 6-6 

Selective Assembly 6-7 

Basic Hole and Basic Shaft Systems 6-7 

American National Standard Limits and Fits – Inches 6-8 

Example 6.2 Basic Hole System 6-13 

Example 6.3 Basic Hole System 6-14 

Example 6.4 Basic Shaft System 6-15 

Example 6.5 Basic Shaft System 6-16 

Tolerancing – Metric System 6-17 

Metric Tolerances and Fits Designation 6-18 

Preferred ISO Metric Fits 6-19 

Example 6.6 Metric Hole Basis System 6-20 

Example 6.7 Shaft Basis System 6-21 

Questions 

Exercises 

 

 



viii  Engineering Graphics Principles and Practice 

Chapter 7  

Symmetrical Features in designs 
 

Introduction 7-2 

The Geneva Cam Design 7-2 

Starting Up AutoCAD
®
 2007 7-3 

Setting up the Plot Style Mode 7-4 

Starting a new file 7-6 

GRID and SNAP intervals Setup 7-7 

Layers setup 7-8 

Adding Borders and Title Block in the Layout 7-8 

Create a Template file 7-11 

Exit AutoCAD
®
 2007 7-12 

Starting Up AutoCAD
®
 2007 7-13 

The Geneva Cam Drawing 7-14 

Drawing Construction Lines 7-14 

Creating Object lines 7-16 

Using the OFFSET command 7-17 

Using the MIRROR command 7-19 

Using the ARRAY command 7-20 

Creating a Viewport inside the Title Block 7-22 

Viewport properties 7-23 

Hide the Viewport borders 7-24 

Adjusting the dimension scale 7-24 

Plot/Print the drawing 7-26 

Questions  7-28 

Exercises  7-29 

 

 

Chapter 8  

Auxiliary Views  
 

Introduction 8-2 

Normal View of an inclined surface 8-3 

Construction Method I – Folding Line Method 8-5 

Construction Method II – Reference Plane Method 8-7 

Partial Views 8-9 

Creating Auxiliary Views in AutoCAD 8-10 

The V-Block Design 8-10 

Starting Up AutoCAD
®
 2007 8-11 

The V-Block example 8-12 

Setting up the Principal Views 8-12 

Setting up the Top View 8-14 

Using the OFFSET command 8-16 

Creating Object lines in the Front View 8-18 

Setting the POLAR TRACKING option 8-19 



                                                                                 Table of Contents ix 

Setting up the Auxiliary View 8-22 

Aligning the Auxiliary View to the Front View 8-23 

Creating the V-cut in the Auxiliary View 8-23 

Creating the V-cut in the Front-View and Top-View 8-26 

Setting the Polar Tracking option 8-28 

Completing the Top-View 8-28 

Edit the Plot style table 8-32 

Questions  8-34 

Exercises  8-35 

 

 

Chapter 9  

Section Views 
 

Introduction 9-2 

General rules of Section Views 9-4 

Section Drawing Types 9-5 

• Full Section 9-5 

• Half Section 9-5 

• Offset Section 9-6 

• Broken-Out Section 9-6 

• Aligned Section 9-7 

• Half Views 9-7 

• Thin Sections 9-7 

• Revolved Section 9-8 

• Conventional Breaks 9-9 

• Ribs and Webs in Sections 9-9 

• Parts Not Sectioned 9-9 

Section Views in AutoCAD 9-10 

The Bearing Design 9-10 

Starting Up AutoCAD
®
 2007 9-11 

The Bearing Example 9-13 

Setting up the Principal Views 9-13 

Creating Object lines in the Front View 9-14 

Editing the circles 9-16 

Setting up the Side View 9-17 

Adding Hidden Lines in the Side view 9-19 

Changing the Line Type Scale Property 9-21 

Stretching and Moving Objects with GRIPS 9-22 

Drawing a cutting plane line 9-23 

Converting the Side View into a Section View 9-25 

Adding Section Lines 9-27 

Questions  9-30 

Exercises  9-31 

 



x  Engineering Graphics Principles and Practice 

Chapter 10  

Threads and Fasteners 
 

Introduction 10-2 

Screw-Thread Terminology 10-3 

Thread Forms 10-5 

Thread Representations 10-6 

• Detailed Representation 10-7 

• Schematic Representation 10-8 

• Simplified Representation 10-9 

Thread Specification – English Units 10-10 

Unified Thread Series 10-11 

Thread Fits 10-12 

Thread Specification – Metric 10-12 

Thread Notes Examples 10-13 

Specifying Fasteners 10-14 

Commonly used Fasteners 10-15 

Drawing Standard Bolts 10-17 

Bolt and Screw Clearances 10-17 

Questions  10-18 

Exercises  10-19 

 

 

Chapter 11  

Working Drawings 
 

General Engineering Design Process 11-2 

Working Drawings 11-3 

Detail Drawings 11-3 

Assembly Drawings 11-4 

Bill of Materials (BOM) and Parts List 11-4 

Drawing sizes 11-5 

Drawing Sheet Borders and Revisions Block 11-5 

Title Blocks 11-6 

Working Drawings with AutoCAD 11-7 

The Shaft Support Subassembly 11-8 

Additional parts 11-8 

   (1) Cap-Screw 11-8 

   (2) Collar 11-9 

   (3) Base-plate 11-9 

Starting Up AutoCAD
®
 and Loading multiple drawings 11-10 

Using AutoCAD with the Internet 11-11 

Rearrange the Displayed Windows 11-12 

Defining a Block 11-13 

Inserting a Block 11-15 

Starting the Assembly drawing 11-16 



                                                                                 Table of Contents xi 

Copying and Pasting with the Windows Clipboard 11-17 

Converting the View into a Section View 11-18 

Adding the Bearing to the Assembly Drawing 11-20 

Adding the Cap-screws to the Assembly Drawing 11-23 

Questions 11-26 

Exercises 11-27 

 

 

Appendix 
• A.  Running and Sliding Fits – American National Standard 

• B.  Preferred Metric Fits –ISO standard 

• C. UNIFIED NATIONAL THREAD FORM 

• D. METRIC THREAD FORM 

• E. FASTENERS (INCH SERIES) 

• F. METRIC FASTENERS 

• G. BOLT AND SCREW CLEARANCE HOLES 

• H. REFERENCES 

 

 

Index 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii  Engineering Graphics Principles and Practice 

Notes: 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


