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Unequal Arm Balance 

An equal arm analytical balance suffers from a major disadvantage. It requires a set of 

weights which are at least as heavy as the maximum weight to be measured. In order that the 

heavier weights may be measured with the help of lighter weights, balances with unequal 

arms are used. 

The unequal arm balance uses two arms. One is called the load arm and the other is called 

the power arm. The load arm is associated with load i.e., the weight force to be measured, 

while power arm is associated with power i.e, the force produced by counter posing weights 

required to set the balance in equilibrium. 

Fig. shows a typical unequal arm balance. Mass ‘m' acts as power on the beam and exerts a 

force of Fg due to gravity where Fg = m x g. This force acts as counterposing force against 

the load which may be a test force Ft. 

Fig. 

 
 

                                   = m x g x b/a 

                                   = constant x b ( provided that g is constant) 

 

 

 



 

Therefore the test force is proportional to the distance 'b' of the mass from the pivot. Hence, 

if mass 'm' is constant and the test force is applied at a fixed distance 'a' from the knife edge 

'q' (i.e., the load arm is constant), the right hand of the beam (i.e., the power arm) may be 

calibrated in terms of force Ft. If the scale is used in different gravitational fields, a correction 

may be made for change in value of 'g'. The set-up shown in Fig. is used for measurement of 

tensile force. With suitable modifications, it can be used for compression, shearing and 

bending forces. This machine can also be used for the measurement of unknown mass. 

Suppose force Ft is Produced by an unknown mass mt. 

 

Therefore Ft = mt g 

Hence, for balance, m1 x g x a = m x g x b 

or m1 = m x b/a = a constant x b 

Therefore, the power arm b may be calibrated to read the un known mass m1 directly if ‘m’ 

and ‘a’ are fixed. This forms the basis of countless weighing (i.e., mass measuring) machine 


