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Improvement in Accuracy of the Position Measuring
Transducer with the Sub-Scale

Katsumasa SarTo
Hiromichi MISHINA

Abstract

The development in the position measuring transducers has been supported by a
strong demand to improve the accuracy in the automatic control of machine tools, as
well as in precision measurement.

"Some of the newest type transducers have an accuracy within =1 £ over the measuring
range of some thousands millimeters. In such ‘transducers, the readinghead is equippéd
with a sub-scale (see Fig. 14). And the sub-scale is considered to be very helpful for the
measuring accuracy improvement.

In our laboratory, the behaviors of the sub-scale in the measuring accuracy improvément
were studied through measuring experiments and numerical analysis. And the following
conclusion were obtained ; ,

(1) The measuring accuracy was improved with the increase of the number of the
sub-scale.

(2) The measuring accuracy was chiefly influenced by the pitch error of the standard
scale and slightly influenced by that of the sub-scale.

(3) The measuring accuracy was determined by the calculation assuming the Gauss
distribution of the pitch errors on both scales.
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Fig. 4. Relation between displacement of core and thread screw.
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Table 1. Co-relation of the measured values.
1 2 3 4 5

1 1.00000 0.61928 0.73488 0.75284 —0.04243

2 e 1.00000 0.84092 0.78728 —0.09971

3 — — 1.00000 0.85117 -0.09223

4 — — — 1.00000 —0.11413

5 o — e — 1.00000
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Photo. 1. Measuring apparatus of out put accuracy.
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