Vernier Calipers

OBJECT: To determine the radius of a cylinder using Vernier calipers
Apparatus used: Cylinder, Vernier calipers.

Formula: Radius =diameter/2 or r=p/2
Theory - Vernier calipers- It is a device to measure the length or width of any small object with greater precision
than with a normal cm scale. While the least count of a cm scale is one mm. The least count of Vernier calipers is
normally 0.1 mm or even lesser. Different Vernier calipers have different least counts.

Vernier calipers consist of a rectangular steel bar graduated in inches on one side and centimeters on
‘Zﬁzs is known as tﬁe main scale. O'ver tﬁzs sca[e another small sca[e slides ca[[ec{ (Vemzer sca

other side.
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It has also the jaws protrude upwards as P and Q. These projecting jaws are 't
of the tubes. The movable jaw also carries a thin rectangular rod R that is use

Procedure:

First method:
1. Find out the value of o
2. See /iow many division

division of main sc
main scale is e%za[ent to Vernier scale divisions.

in scale division and one Vernier division is called Vernier constant or least count

count of Vernier calipers= 1 M.S.D- 1V.D

on main scale is equal to 1mm and the 9 main scale divisions is equivalent to 10 Vernier scale

constant or least count of the Vernier calipers.
value of one division of main scale
number of divisions onVernier scale

Vernier constants=least count of Vernier calipers=

Example 1: Let the 1cm of main scale is divided in to 10 Example 2: Let the 1cm of main scale is divided in to 20
divisions and total number of Vernier scale divisions are 10. divisions and total number of Vernier scale divisions are 50
Value of one division of main scale =1/10=0.1cm Value of one division of main scale =1/20=0.05cm

Total number of divisions on Vernier scale=10 Total number of divisions on Vernier scale=50

Least count of Vernier calipers=0.1/10 =0.01cm least count of Vernier calipers= 0.05/50=0.001cm




B. Checking of Zero error: Coincide the two jaws of Vernier 0 1 2 3 4
caﬁpers. Iftﬁezero oftﬁe (Vemierscalk COl'TlCid‘eSWl'tﬁ tﬁe ‘||||‘||||“|||“|||‘||||‘||||‘|||||||||‘

zero of the main scale then zero error in the Vernier calipers

No zero error

is zero. If it is not so then the instrument has a zero error. 0 10
If zero of Vernier scale stays on right hand side of main Zero error =0
scale zero then there is positive zero error. And if zero of Fig.2a

Vernier scale goes to left hand side of main scale zero then
there is negative zero error. Positive error is subtracted with

0 1 2 3 4

neasured . lngth/diameter to  find  the  comect TN TN
length/diameter while negative error is added to measured , L | ositivezero error
length/diameter to find the correct length/diameter (see Zeroerror =+VSX L
fig.2a, 26 and 2c) -

C. Measurement: In order to find the diameter of a
cylinder,

1. Hold it diameter wise between the jaws of the Vernier
calipers tightly.

2. Now see the position of the zero of the Vernier against
the main scale.

3. Note the reading on main scale and

4. Note which division of Vernier scale coincides with main

. =-0.08 cm
scale division. Fig.2c
5. Use the following expression to find diameter.

Diameter=M.S. + V.S. X L.C. 2 3 4
& Repeat the procedure 1 10 3 at least [ttt bl
changing the position of the jaws. T
7. Find the mean value. 0 6 10
8. Apply zero error to find the corre 4 Fig.3
Example: Let least count of Vernier calipers<is 0 " Assume that the zero of Vernier lies between 1.2 cm and 1.3 cm on the main
scale (Fig.3). This means that the diameter of t nder is more than 1.2 cm and less than 1.3 cm. Now main scale reading will be
1.2cm. If 6th division of Ve coincides with anymaiu scale division then Vernier scale reading will be 6.
Now total diameter will be, L.C.=1.2+6x0.01=1.26 cm
Observations-
1. Value of one diwisi ' ..wcem
un-corrected diameter Mean corrected diameter
'm)' %\SI) (d=MS +VS x LC) un-correctgd diameter | ( D=d+ zero error)
(cm) (d: cm) (cm)
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Calculation: D=...... cm, r=D/2=.....cm
Result: The radius of cylinder=...... cm
Precautions-

1. Calculate the least count carefully.

2. Note the zero correction carefully.
3. Take the readings carefully.




