ENGINEERING
DRAWING

FROM THE BEGINNING

M.F. Cousins




THE COMMONWEALTH AND INTERNATIONAL LIBRARY
Joint Chairmen of the Honorary Editorial Advisory Board
SIR ROBERT ROBINSON, O.M., F.R.S., LONDON
DEAN ATHELSTAN SPILHAUS, MINNESOTA

MECHANICAL ENGINEERING DIVISION
General Editor: N. HILLER

Engineering Drawing from the Beginning

VOLUME 2



This page intentionally left blank



Engineering Drawing from the Beginning

VOLUME 2

by
M. F. COUSINS

UNTIL RECENTLY CHIEF DESIGNER, CAMBRIDGE INSTRUMENT CO. LTD.
DESIGN CONSULTANT
PART-TIME LECTURER IN ENGINEERING DRAWING,
CAMBRIDGESHIRE COLLEGE OF ARTS AND TECHNOLOGY

PERGAMON PRESS &
NEW YORK

OXFORD - LONDON - EDINBURGH
TORONTO - SYDNEY - PARIS - BRAUNSCHWEIG ™™



Pergamon Press Ltd., Headington Hill Hall, Oxford
4 & 5 Fitzroy Square, London W. 1
Pergamon Press (Scotland) Ltd., 2 & 3 Teviot Place, Edinburgh 1
Pergamon Press Inc., Maxwell House, Fairview Park, Elmsford, New York 10523
Pergamon of Canada Ltd. 207 Queen’s Quay West, Toronto 1

Pergamon Press (Aust.) Pty. Ltd., 19a Boundary Street,
Rushcutters Bay, N.S.W. 2011, Australia

Pergamon Press S.A.R.L., 24 rue des Ecoles, Paris 5¢
Vieweg & Sohn GmbH, Burgplatz 1, Braunschweig

Copyright © 1970 M. F. Cousins
First edition 1970

All Rights Reserved. No part of this publication may be reproduced, stored in a

retrieval system, or transmitted, in any form or by any means, electronic, mechani-

cal, photocopying, recording or otherwise, without the prior permission of
Pergamon Press Ltd.

Library of Congress Catalog Card No. 63-22313

Printed in Great Britain by A. Wheaton & Co., Exeter

This book is sold subject to the condition
that it shall not, by way of trade, be lent,
resold, hired out, or otherwise disposed

of without the publisher’s consent.

in any form of binding or cover
other than that in which
it is published.
08 006854 5 (Hard Cover Non Net)

08 006853 7 (Hard Cover)



Contents

LIST OF ILLUSTRATIONS
EDITOR’S PREFACE
AUTHOR’S ACKNOWLEDGEMENTS

1 Revision and Introduction

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

Revision of Previous Work from Volume 1
Types of Projection

Dimensioning

Sectional Views

Part or Detail Drawing

Assembly Drawing

Sub-assemblies

Division of a Line into Equal Parts
Joining of Straight Lines to Curves

1.10 Pencil Point

1.11

Division of Circumference of a Circle

1.12  Radius Corners

2 The Helix

2.1
2.2
23
2.4
2.5
2.6
2.7
2.8

Definition of the Helix

The Construction of a Helix

The Construction of a Double Helix

The Construction of a Helical Groove in a Cylinder
A Helical Spring (Round Wire)

A Square Thread

A Helical Spring (Square Wire)

The Ellipse

3 Interpenetration of Solids

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Simple Rectangular Objects
Hexagonal Prisms

Square Pyramids

Auxiliary Views and True Shapes
Hexagonal Prisms

Hexagonal Pyramids

Cylinders

Cones

4 Development

4.1
4.2
4.3
4.4

Cylinder

Cube

Rectangular Object
Hexagonal Object

xi
XXi
XXiii

BN N R T T e

O O NN

12
15

22
22
22
25
30
32
32
37
42

48
48
48
51
51



Vi

CONTENTS

4.5  Cube (Cut)

4.6  Square Pyramid

4.7  Square Pyramid (Cut)

4.8  Square Pyramid (Double Cut)

4.9  Cylinder (Cut)

4.10 Cylinder (Cut)

4.11 Elbow, 90°

4.12 T with Equal Diameter Pipes

4.13 T with Unequal Diameter Pipes

4.14 45°Angle T

4.15 BranchT. Development of Pipes of Unequal Diameters
4.16 Branch T. Development of Pipes of Unequal Diameters
4.17 Offset T. Complete Development

4.18 Cone Development

4.19 Cone (Cut). Development

4.20 Cone (Double Cut). Complete Development

4.21 Cone (Cut). Development of Curved Surface Only

Conventional Representations of Common Features
EXTRACTS FROM B.S. 308
S.1  Screw Threads

5.2 Springs, Compression
5.3 Springs, Tension

5.4  Knurling

5.5 Hexagon Nut

5.6  Hexagon Bolt

5.7  Square End on Shaft

5.8  Holes on a Circular Pitch
5.9  Holes on a Linear Pitch
5.10 Bearings

S5.11 Round Rod

5.12 Round Tube

.13 Rectangular Bar (Metal)
.14 Rectangular Bar (Wood)

(]

Fastenings

6.1 Riveting

6.2  LapJoints

6.3 ButtJoint. Single Cover Plate
6.4  Butt Joint. Double Cover Plate
6.5  Angle-riveted Joint

6.6  Angle-riveted Joint

6.7  Built-up Girder

6.8  Built-up Box Girder

6.9  Taper Keys

6.10 Parallel Keys

6.11 Feather Key

6.12 Woodruff Key

6.13 GibHead

6.14 Cotter

6.15 Butt Weld

6.16 Lap Weld

51
51
56
56
59
61
61
64
67
67
72
74
74
74
78
78

83

83
83
83
83
83
86
86
86
86
86
86
86
86
89

90

92
92
92
92
92
92
92
96
96
96
96
96
96
96
96



CONTENTS

6.17 Fillet Weld

6.18 Seam Weld

6.19 Drawing Welded Joints

6.20 Lock Nut

6.21 Nuts Pinned

6.22 Sawn Nut

6.23  Spring Washers

6.24 Two Plates Clamped

6.25 Cuable Clamp

6.26 Mounted Plates

6.27 Clamped Plates

6.28 Multiple Plates

6.29 Multiple Plates with Spacers
6.30 Shaft Location

6.31 Gear Reduction Unit Assembly
6.32  Screwed fitting Metal Lamp Holder
6.33  Simple Sliding Platform

6.34 Captive Screw

6.35 Packing Gland

Metrication in the Drawing Office. Limits, Fits, and Tolerances
7.1 Metrication

7.2 Machined Surfaces

7.3 Definition of Terms

7.4 Typesof Fits

7.5 Crank Shaft Assembly

7.6 Crank Shaft. Part No. |

7.7 Connecting Rod. Part No.2

7.8 Bearing Bracket. Part No. 3

7.9 Bearing Cap. Part No. 4

Working Drawings

8.1 GearCasing

8.2  Assignment A. Gear Casing
8.3  Assignment B. Gear Casing
8.4  Sole Plate

8.5  Assignment A. Sole Plate

8.6  Wall Bracket

8.7  Assignment B. Wall Bracket
8.8  Drillhead Bracket

8.9  Assignment A. Drillhead Bracket
8.10 Valve Case

8.11 Assignment. Valve Case

8.12  Stuffing Box Assembly

8.13 Assignment. Stuffing Box

8.14 Assignment. Screwed Flange
8.15 Assignment. Stop-valve Body
8.16 Angle Cross-Pipe Joint

8.17 Assignment. Pipe Joint

8.18 Tilting Platform

8.19 Assignment A. Tilting Platform
8.20 Assignment B. Tilting Platform

vii

106
106
107
107
107
11
111
11
111
11

114
114
114
116
116
116
116
118
118
118
118
118
120
120
120
120
120
123
123
124
124



viii

8.21

8.22
8.23
8.24
8.25
8.26
8.27
8.28
8.29
8.30
R31

8.32
8.33
8.34
8.35
8.36
8.37
8.38
8.39
8.40
8.41

8.42
8.43
8.44
8.45
8.46
8.47
8.48
8.49
8.50
8.51

8.52
8.53
8.54
8.55
8.56
8.57
8.58
8.59
8.60
8.61

8.62
8.63
8.64
8.65
8.66
8.67
8.68
8.69
8.70
8.71

8.72

CONTENTS

Tilting Platform. Part Drawings

Upper Platform

Spindle

Base Bracket

Bracket Bearing

Assignment A. Bracket Bearing

Assignment B. Bracket Bearing

Assignment C. Bracket Bearing

Bell Crank Lever

Assignment A. Bell Crank Lever

Assignment B. Bell Crank Lever

Overhung Crank

Assignment. Overhung Crank

Spindle Bearing Assembly

Assignment. Spindle Bearing Assembly

Spindle Bearing. Part Drawings

Assignment. Spindle Bearing

Right-angle Drive Assembly

Assignment. Right-angle Drive Assembly

Lathe Face Plate

Assignment. Lathe Face Plate

Fast and Loose Pulley Assembly

Assignment. Fast and Loose Pullev Assembly
Universal Coupling Assembly

Assignment. Universal Coupling Assembly
Simple Screw Jack

Assignment. Simple Screw Jack

Footstep Bearing

Assignment. Footstep Bearing

Pedestal Bearing Assembly

Assignment. Pedestal Bearing Assembly

Pulley Bearing Assembly

Assignment. Pulley Bearing Assembly

Part Drawings for Overhung Crank

Assignment. Part Drawings for Overhung Crank
Part Drawings of Gear Box for Right-angle Drive
Assignment. Gearbox

Assignment A. Bell Crank Lever

Assignment B. Bell Crank Lever

Assignment. Part Drawings for Pulley Bearing Assembly
Assignment. Part Drawings for Right-angle Drive
Assignment. Bearing Bracket

Wall Box

Assignment. Wall Box

Assignment. Fast and Loose Pulleys

Part Drawings for Stuffing Box Assembly

Spindle Bearing. Frame

Assignment. Part Drawing of Spindle Bearing Frame
Assignment. Main Bracket

Assignment. Part Drawings for Universal Coupling
Assignment. Part Drawings for Footstep Bearing
Assignment. Part Drawings for Pedestal Bearing Assembly

124
124
124
124
126
126
126
126
128
128
128
128
128
128
131
131
131
131
134
134
134
136
136
136
136
138
138
138
138
138
138
140
140
140
140
143
143
143
143
143
147
147
150
150
150
150
150
154
154
154
157
157



8.73
8.74
8.75
8.76
8.77
8.78
8.79
8.80
8.81
8.82
8.83
8.84
8.85
8.86

CONTENTS

Assignment. Part Drawings for Simple Screw Jack
Bearing Bracket Assembly

Offset Lens Mount Assembly

Assignment A. Assembly Drawings for Offset Lens Mount
Assignment B. Detail Drawings for Offset Lens Mount
Assignment C. Isometric View of Offset Lens Mount
Bearing Bracket Assembly .
Assignment A. Assembly Drawings for Bearing Bracket
Assignment B. Detail Drawings for Bearing Bracket
Assignment C. Isometric view of Bearing Bracket
Flanged Offset T Assembly

Assignment A. Assembly Drawings for Flanged Offset T
Assignment B. Detail Drawings for Flanged Offset T
Assignment C. Isometric View of Flanged Offset T

160
160
163
163
163
163
163
163
167
167
167
167
167
167

ix



