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GMP 2 
 

Good Measurement Practice 
for  

Reading the Center of Graduations when using a Microscope 
 
 
1. The microscope furnished to State laboratories with the length bench has a reticle on which 

each graduation represents 0.002 inch which must have a suitable calibration from an 
accredited supplier to ensure metrological traceability to the International System of Units 
(SI). The difference in length between two tapes is measured from the center of the 
graduations of interest. The tape should be placed on the length bench such that the reading 
edge of the tape partially covers the graduations marked on the length bench. Place the 
microscope so that both the edges of the tape and the edge of the bench graduations are in the 
field-of-vision of the microscope, preferably near the center, and within reading range of the 
graduated reticle. Position the microscope so that part of the graduations on the reticle 
overlaps the bottom portion of the graduation on the tape and part overlaps the graduation on 
the length bench. See Figure 1 for illustration. Do not move or refocus the microscope once 
the comparison between the unknown, X, and standard, S, has begun. 

 
Figure 1. Graduated reticle overlapping tape and bench graduations. 

 
 
2. Determine the center of a graduation by first determining the width of the graduation, 

dividing the width by two and adding this value to the reticle reading for the left edge of the 
graduation. In the illustration above, let the length bench be the standard, S, and the tape be 
the unknown, X. The left edge of the tape graduation is at 206 (0.206 inch); the right edge is 
at 216 (0.216 inch). The width of the graduation is 0.010 inch. Adding half this value to 206 
(0.206 inch), gives the center of the graduation at 211 (0.211 inch). Following the same 
procedure for the length bench graduation shows the left edge of the graduation at 190 (0.190 
inch) and the right edge at 197 (0.197 inch). The center of the graduation is 193.5 (0.193 5 
inch). The difference between the two tapes is 211 – 193.5, which is 17.5 (0.211 inch – 0.193 
5 inch = 0.017 5 inch). Since X is longer than S, d is positive. Using the equation X – S = d, 

 
X – S = 0.017 5 inch  or  X = S + 0.017 5 inch 
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3. If it is necessary to calibrate a rigid rule to the end of the rule, the edge of ends of the rule are 
reference points for the measurement. In these cases, there will be only a single value read 
from the microscope reticle for each end of the rule since the center of graduation is assumed 
to be the end of the rules. 


