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LARGE SCALE METROLOGY 

INTRODUCTION 

It has been recognised in industry that the measurement of large 
components to high orders of accuracy presents a particularly difficult 
problem. This fact has been emphasised by a survey carried out by the 
N.P.L. (Ref. 1) in which a number of engineering firms in Great Britain 
were asked to declare the size of several prepared test pieces ranging in 
diameter from 15 inches to 80 inches. 

In general terms the result of this investiention showed that, under 
industrial conditions using conventional equipment, it was not possible 
V declare the size of large components to an accuracy+of better than 
- 30 parts in a million under workshop conditions and - 15 parts in a 
million under inspection conditions. The survey also showed that above 
20 inches the accuracy of determination of internal diameters was somewhat 
higher than for external diameters. 

The purpose of this paper is to indicate the main problems associated 
with measuring large sizes and to describe the experimental work undertaken 
at the College of Aeronautics in the design and testing of a new type of 
stick micrometer for internal diameters and micrometer frame for external 
diameters. 

PROBLEMS ASSOCIATED WITH MEASURING LARGE SIZES  

These may be classified under three broad headings: 

1. The influence of temperature on the measurement 

2. Problems associated with the stiffness 

3. The eltnination.of:operator feel. 

1. The influence of temperature  

of the measuring equipment 

In considering the result of variations in temperature from 20°C it 
is important to remember that both the workpiece and the measuring equip-
ment is subject to its effect. As far as the measuring equipment is 
concerned the most likely sources of heat input are from the handling of 
the equipment and from ambient temperature differences from 20

oC. The 
workplace is also affected by ambient temperatures and may also be subjected cm  
to considerable heating during machining operations. 
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