
5

Page

9

CONTENTS LIST

1 INTRODUCTION

11

13

14

15

2 SOME NOTES FOR TOP MANAGEMENT

2.1 Introduction
2.2 Investigating the implications of metrication
2.3 Company policy and the planning phase
2.4 Metrication in individual departments

19

19
23
24
28
29
30

30

31

32
32

32
33
33

34
34

35
35
35
36
36

36
37
37
38
39
39
39
39

,\

3 PLANNING FOR METRICATION IN THE MACHINE SHOP

3.1 Introduction

3.2 Machine tools
(i) General
(ii) Elements involved
(iii) Type of machine shop

(iv) Screwcutting
(v) Who does the conversion ?
(vi) New machine tools

3.3 Toolholders and workholding

3.4 Cutting tools and small tools

3.5 Measurement, inspection and testing

(i) Workshop measuring equipment
(ii) Standards-room equipment

3.6 Machine shop services
(i) Tool stores

(ii) Material and component stores
(iii) Maintenance

3.7 Machine shop personnel
(i) General

(ii) Training
3.8 Safety ---

(i) General
(ii) Grinding wheels

(iii) Eyebolts
(iv) Lifting tackle
(v) Steel wire ropes

3.9 Compiling a check list
.(i) Overall metrication policy

(ii) Detailed design and manufacturing policy
(iii) Machine tools-purchasing and conversion
(iv) Machine tools-special problems

(v) Inspection
(vi) Materials and stores

(vii) Safety

4 ACTION REQUIRED IN THE~MACHINE SHOP

4.1 Introduction 41



Page
41
42

51

62
62

64

66

67

68
70

74
75
75

4.2 Existing machine tools
(i) Initiation of action

(ii) Action in terms of machine elements
(a) Parts of the machine used for coarse adjustment
(b) Parts of the machine used for fine adjustment
(c) Parts of the machine which provide or indicate feed rates

(d) Workholding
(e) Toolholding and location

(iii) Action on individual machines
(a) Identification of machines needing conversion
(b) Degree of conversion required
(c) Numerically-controlled machine tools
(d) Assessing machines to be converted-a summary of

principles

4.3 New metric machines and tooling
(i) General

(ii) Turning
Spindle noses and face plates
Fixed centres
Cutting tools
Turret tool mountings
Collet chucks

(iii) Milling
Arbor and cutter dimensions
Tee slots
Universal dividing heads

(iv) Grinding
Diameters of holes in grinding wheels

(v) Drilling, tapping and reaming
Spindle noses and tapers
Chucks
Multi-spindle drill heads
Drills

Taps
Reamers "'
Jig bushes
Pitch-controlled tapping machines

4.4 Tfie introduction of new machines-a check list

4.5 Screwcutting

4.6 Ancillaryequipment
(i) Machine attachments
(ii) Tool presetting equipment

76

76

76
80

5 MEASUREMENT AND INSPECTION EQUIPMENT

5.1 Introduction

5.2 Equipment unsuitable for use in metric manufacture

5.3 Equipment that can be converted
5.4 Action check list

5.5 Typical prices of the more popular items of r-neasuring and inspection
equipment 80



7

Page

82

82
82
83
83

"
THE COST OF CONVERTING MACHINE TOOLS FOR METRIC

PRODUCTION

6.1 Introduction

6.2 Costs of conversion equipment for machine tools
(i) Available methods of conversion

(ii) Fitting of conversion equipment
(iii) Conversion of particular types of machine tool

88

90

93

97

98

100

101

102

103

105

106

109

115

116

117

122

123

127

128

133

134

APPENDICES

1 Sources of further information

2 Manufacturers of metrication equipment

3 Metric standards for machine tools and workshop equipment

4 Draft metric standards for machine tools and workshop equipment

5 Metric standards for materials

6 Education and training

7 Diameters of holes in grinding wheels

8 The marking of safe working loads on lifting tackle

9 Imperial/metric feed-screw indicators

10 Feeds and speeds

11 Indexable throwaway carbide inserts

12 Recommended metric sizes for round, square and hexagon bars

13 Diameters of milling machine arbors

14 Tee slots

15 Tapping holes

16 Clearance holes

17 Screwing taps

18 Reamers

19 ISO metric screw threads

20 Hexagon sockets

21 The measurement of surface texture

Cover photograph reproduced by permission of Elliott Machine Tools Ltd


