Vernier Scales


Reading Vernier Scales

The vernier is a short supplementary scale alongside the main scale.  It enables you to determine what fraction of main scale divisions the reading should be.

The beginning of the vernier scale is its origin mark.  It is this position on the main scale you are trying to read.
The fraction of the smallest main scale division intervals read by the vernier is given by the number of division intervals on the vernier.  Typically there will be 10 vernier divisions and therefore the vernier will read to 1/10th of a main scale division.  There may be more divisions.  For example, with 20 vernier divisions, a reading is given to 1/20th of a main scale division.  If there are n vernier divisions, the vernier gives a reading to 1/nth of a main scale division.
To read a vernier, notice that the vernier division lines next to the origin usually fall between a main scale division.  Further along the vernier they come into coincidence with the main scale division lines and finally they go past them.  See the following diagrams.  To read the vernier, find the vernier division line that coincides exactly with a main scale division line.  That vernier line gives the fraction of the main scale division you are looking for.

Once you have learnt the secret, reading a vernier scale is easy but time-consuming.  It helps greatly when you are looking at finer scales to have a small magnifying glass available.  The larger the number of vernier divisions, the harder it is to judge the coincidence between scale lines.

The vernier scale works because each vernier scale division is shorter than a main scale division by one vernier division unit.  For example, a vernier designed to read to 1/10th of a mm has divisions that are 1/10th mm shorter than the main scale divisions of 1 mm.  If, in one case, the origin of the vernier scale starts 0.4 mm from a main scale division, it will take 4 vernier divisions before the vernier scale marks have dropped into exact coincidence with a main scale mark.  Hence the recipe for reading the vernier will produce the correct answer of 0.4 mm.  Think about it.





Example 1: Vernier calipers scale, with vernier reading 1/10 th of a mm.




Example 2: Spectrometer angular scale, with vernier reading to 1/40th of a main scale division, i.e. 1/40 of 20( arc or 0.5( arc.

Remember the simple sequence: 

1. record the main part of the reading from the main scale 

2. move your attention to the vernier scale divisions and read the fraction from this scale.
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