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DIRECT MEASUREMENT 

Principle 

In SI units the primary unit of length is the metre.  A number of 
devices such as the micrometer and the micrometer calliper 
are available for measuring the thickness, in fractions of a 
metre, of various fine materials.  In suitable materials distances 
of the order of 0.01 micrometres are possible.  The thickness is 
determined by using an arrangement of high precision screws 
to adjust the physical distance between two parallel jaws, 
which grip the material transversely.  The screws provide a 
method of amplifying the scale and to make the fine 
adjustments necessary to adjust the gap between the jaws to 
the thickness of the material.   

Development 

Hill (1921) used a machinist’s calliper in measuring the 
thickness of a wool fibre. 

Burns (1935) described the use of the micrometer calliper and expressed his view that it was preferred to 
other methods then available for the measurement of the thickness of wool fibres.  He claimed that the 
micrometer calliper method provided information on fibre diameter variability, with the entire fibres as units, 
whereas cross-sectional methods altered the identity of individual fibres.  There was little crushing action in 
the micrometer measurements.  A resolution lower than that obtained using microscopic methods was 
claimed, results were provided demonstrating high correlation with measurements made using length to 
weight ratios. 

Technical Issues 

Since this initial work there has been little interest in this technique.  There is almost no data on the precision 
of the method, and it was probably made redundant by the rapid development of methods based on the 
optical microscope in the period 1930 to 1940.  Consequently few technical issues have been adequately 
documented. 

However, the limitations that apply to the Projection Microscope would almost certainly apply to this 
technique.  Individual fibres must be sampled at random locations along their length and in proportion to their 
length in order to obtain a length-biased sample.  A large number of such measurements would be required 
for an acceptable precision.  It must be expected therefore that the technique would be slow and tedious. 

Commercial Issues 

Within the wool industry, this mode of measurement has never been applied commercially, largely because 
faster and less expensive measurements systems have been developed. 
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The micrometer and the micrometer calliper 
are available for measuring the thickness, in 
fractions of a metre, of various fine materials.  


