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ABSTRACT  

This paper discusses an attempt to make a relative comparison of the performance of an ordinary 
supermicrometer retrofitted with several different displacement measuring systems. The methodology used is 

was a gage repeatability and reproducibility study, also known as a proficiency test. The environment, equipment, 

and operators were held constant in an experimental design that highlights the difference in capability of the 
various displacement measuring systems. 

INTRODUCTION 

Single axis measuring machines of various configurations are one of the most common types of gage measuring 

instruments. They range in capability from relatively simple micrometer head systems to expensive air-bearing 
based laser interferometer systems. The difficulty faced is in determining the improvement in performance of the 

various systems versus the cost. 

As a representation of the cost versus capability equation, the study discussed in this paper compares the 
capability of a supermicrometer fitted with a micrometer drum, a digital rotary encoder, a laser interferometer, 

and a Laser Doppler Displacement Meter tm. The cost of these systems above the basic cost of the measuring 
machine range from a few thousand dollars to between fifteen and twenty thousand dollars. 

This study was funded by the Department of Energy's Technology Transfer Program at the request of Dr. Charles 

Wang, President of Optodyne, Inc. , manufacturer of the Laser Doppler Displacement Meter tm (LDDMtm). 

EQUIPMENT 

The measuring machine used for this study was a Pratt & Whitney, Model B supermicrometer. This same 
machine was used to collect data for the micrometer drum, the laser interferometer, and the LDDM tm. The 

digital rotary encoder data was taken using a separate Model C Supermicrometer. For all tests, the tailstock of the 
supermicrometer was locked down and the anvils lapped flat and parallel to less than 10 Micro inches. 
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