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Belt, Rope Drives 
The belts or ropes are used to transmit power from one shaft to another by means of pulleys which rotate at 
the same speed or at different speeds. 
1. The velocity of the belt. 
2. The tension under which the belt is placed on the pulleys. 
3. The arc of contact between the belt and the smaller pulley. 
4. The conditions under which the belt is used. It may be noted that 
(a) The shafts should be properly in line to insure uniform tension across the belt section. 
(b) The pulleys should not be too close together, in order that the arc of contact on the smaller pulley 
may be as large as possible. 
(c) The pulleys should not be so far apart as to cause the belt to weigh heavily on the shafts, thus increasing 
the friction load on the bearings 
The belt drives are usually classified into the following three groups : 
1. Light drives. These are used to transmit small powers at belt speeds upto about 10 m/s, as in agricultural 
machines and small machine tools. 
2. Medium drives. These are used to transmit medium power at belt speeds over 10 m/s but up to 22 m/s, as 
in machine tools. 
3. Heavy drives. These are used to transmit large powers at belt speeds above 22 m/s, as in compressors and 
generators 

 



 

Slip 
The frictional grip becomes insufficient. This may cause some forward motion of the driver without carrying 
the belt with it. This may also cause some forward motion of the belt without carrying the driven pulley with 
it. This is called slip of the belt and is generally expressed as a percentage 

 

An engine, running at 150 rpm drives a line shaft by means of a belt. The engine pulley is 750 mm diameter 
and the pulley on the line shaft being 450 mm. A 900 mm diameter pulley on the line shaft drives a 150 mm 

diameter pulley keyed to a dynamo shaft. Find the speed of the dynamo shaft, when 1. there is no slip, and 

2. there is a slip of 2% at each drive 

 
Creep of Belt 
When the belt passes from the slack side to the tight side, a certain portion of the belt extends and it contracts 
again when the belt passes from the tight side to slack side. Due to these changes of length, there is a relative 
motion between the belt and the pulley surfaces. This relative motion is termed as creep. 



 

A shaft which rotates at a constant speed of 160 r.p.m. is connected by belting to a parallel shaft 720 mm 

apart, which has to run at 60, 80 and 100 r.p.m. The smallest pulley on the driving shaft is 40 mm in radius. 

Determine the remaining radii of the two stepped pulleys for 1. a crossed belt, and 2. an open belt. Neglect 

belt thickness and slip. 

 



 

 

 

Two pulleys, one 450 mm diameter and the other 200 mm diameter are on parallel shafts 1.95 m apart and 

are connected by a crossed belt. Find the length of the belt required and the angle of contact between the 

belt and each pulley. What power can be transmitted by the belt when the larger pulley rotates at 200 

rev/min, if the maximum permissible tension in the belt is 1 kN, and the coefficient of friction between the 
belt and pulley is 0.25 ? 

 



 

 

 
 

 

 

 
 

 



 

 
 

 
 

Friction in brakes- Band and Block brakes. 

 

A brake is a device by means of which artificial frictional resistance is applied to a moving machine 

member, in order to retard or stop the motion of a machine. In the process of performing this function, the 

brake absorbs either kinetic energy of the moving member or potential energy given up by objects being 
lowered by hoists, elevators etc. 

 

Simple Band Brake 

A band brake consists of a flexible band of leather, one or more ropes, or a steel lined with friction material, 
which embraces a part of the circumference of the drum. A band brake, as shown in Fig. 19.11, is called a 

simple band brake in which one end of the band is attached to a fixed pin or fulcrum of the lever while the 

other end is attached to the lever at a distance b from the fulcrum. 



 

 

 



 

 

 
 

 

 

 

Time required to bring the wheel to rest 
We know that the time required to bring the wheel to rest = n / N = 196.5 / 300 = 0.655 min = 39.3 s Ans 



 

 

 



 

 

 


	Slip
	An engine, running at 150 rpm drives a line shaft by means of a belt. The engine pulley is 750 mm diameter and the pulley on the line shaft being 450 mm. A 900 mm diameter pulley on the line shaft drives a 150 mm diameter pulley keyed to a dynamo shaf...
	A shaft which rotates at a constant speed of 160 r.p.m. is connected by belting to a parallel shaft 720 mm apart, which has to run at 60, 80 and 100 r.p.m. The smallest pulley on the driving shaft is 40 mm in radius. Determine the remaining radii of t...

	Simple Band Brake
	Time required to bring the wheel to rest

