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Appendix: How to use a Caliper
The diagram to the right illustrates a caliper.  The caliper consists of a piece of metal (dark gray) that slides along another piece of metal (light gray).  The distance between the “jaws” (x in the figure) is indicated by the measuring scale imprinted upon the caliper (light gray).  The top scale is in inches and the bottom scale is in cm. 

Before you start, close the caliper and make sure it reads zero.  You’ll see that the reading is within a “window” on the sliding portion (see arrow in the figure), not at the edge of the “jaws”.  The arrow corresponds to the left-most mark on the marked scale on the sliding portion (dark gray in the figure).

Note: For readability, the figure treats the dark gray portion as “see-through”.

Open the caliper a couple of centimeters.  The reading is still given within the window, according to the left-most mark.  In the figure, the indicated distance is between 3.1 and 3.2 cm.

This measurement has a precision of ( 0.05 cm.  For most purposes, this may be sufficient.
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However, one can use the lower scale (called a vernier scale) to get a more precise measurement.  If you examine the vernier scale closely, you’ll notice that for a metric caliper there are ten tick marks on the caliper (light gray window in figure) for every nine tick marks on the vernier scale (dark gray in figure).  Thus, only one of the vernier tick marks will match up with a tick mark on the caliper.  In this way, you can tell the difference between a distance of 3.13 cm and one of 3.14 cm.  As a result, the uncertainty of your measurement decreases to ( 0.005 cm.

The figure at right illustrates how this works.  In the figure, the far-left tick mark matches the 3.10 mark.  Thus, you can be confident that the answer is 3.10 cm and not 3.11 cm or 3.09 cm.  In the figure near the top of the page, on the other hand, the far-left tick marks don’t match.  Thus, you can be confident that the answer is greater than 3.10 cm.  Since the third small tick mark (on the vernier scale) is the one that matches, the distance is 3.13 cm (( 0.005 cm).
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