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The force, in addition to its effect along its line of action, may exert a turning effort relative 

to any axis other than those intersecting the line of action as shown in Fig. Such a turning 

effect is called torque or couple 

Torque or couple = Fb1 - Fb3 

                              = Fb2 

 
The important reason for measuring torque is to obtain load information necessary for stress 

or deflection analysis. The torque T may be computed by measuring the force F at a known 

radius 'r' from the following relation T=Fr. 

  

However, torque measurement is often associated with determination of mechanical power, 

either power required to operate a machine or power developed by the machine. The power is 

calculated from the relation. 

P = 2 π NT 

 

where N is the angular speed in revolutions per second. Torque measuring devices used in 

this connection are commonly known as dynamometers. 

There are basically three types of dynamometers. 

 

1. Absorption dynamometers: They absorb the mechanical energy as torque is measured, 

and hence are particularly useful for measuring power or torque developed by power sources 

such as engines or electric motors. 

2. Driving dynamometers : These dynamometers measure power or torque and as well 

provide energy to operate the devices to be tested. They are, therefore, useful in determining 

performance characteristics of devices such as pumps, compressors etc 

 

 

 

 



 

 

3.Transmission dynamometers : These are passive devices placed at an appropriate location 

within a machine or in between machines to sense the torque at that location. They neither 

add nor subtract the transmitted energy or power and are sometimes referred to as torque 

meters. 

 

 

The first two types can be grouped as mechanical and electrical dynamometers. 

Mechanical Dynamometer (Prony Brake) 

These dynamometers are of absorption type. The most device is the prony brake as shown in 

Fig. 

 

 

 

 
 

Fig. Schematic of Prony Brake 

 

Two wooden blocks are mounted diametrically opposite on a flywheel attached to the 

rotating shaft whose power is to be measured. One block carries a lever arm, and an 

arrangement is provided to tighten the rope which is connected to the arm. The rope is 

tightened so as to increase the frictional resistance between the blocks and the flywheel. The 

torque exerted by the prony brake is. 

                                                    T = F.L 

where force F is measured by conventional force measuring instruments, like balances or 

load cells etc. The power dissipated in the brake is calculated by the following equation. 

 

 

 

 

 

 



 

 

Limitation : The prony brake is inherently unstable. Its capacity is limited by the following 

factors. 

 

i). Due to wear of the wooden blocks, the coefficient of friction varies between the blocks 

and the flywheel. This requires continuous tightening of clamp.  Therefore, the system 

becomes unsuitable for measurement of large powers especially when used for long periods 

 

ii) The use of prony brake results in excessive temperature rise which results in decrease in 

coefficient of friction leading to brake failure. In order to limit the temperature rise, cooling 

is required. This is done by running water into the hollow channel of the flywheel. 

 

iii) When the machine torque is not constant, the measuring arrangement is subjected to 

oscillations. There may be changes in coefficient of friction and hence the reading of force F 

may be difficult to take. 
 


