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Abstract 

In locomotives, vacuum brakes are first used instead of the air brakes. In, the brake pipe, vacuum pump is used for 

creating vacuum. The integral construction of the brake cylinder uses this vacuum reservoir for the application of 

brakes. Nowadays many of the light vehicles are fitted with vacuum-assisted hydraulic braking system in which vacuum 

is created from the engine which reduces the driver effort on foot pedal. The vacuum braking system was developed 

from above said reasons and the same analysis for implementation in both heavy and light vehicles. In this system, 

vacuum is created from engine and used for the making of application of brakes. The system operation is similar to air 

braking system. In vacuum brake system the vacuum is used rather than of compressed air which is used in air brake 

system. The design and modified system also includes the Vacuum brake system i.e., the loss of vacuum will cause the 

brake to be applied due to spring force [1], [2]. 
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Introduction 

A moving train contains kinetic energy, which needs to be removed from the train for stopping the train. The best way 

of doing this is to convert the energy into heat. The conversion of kinetic energy into heat is usually done by adding a 

contact material in between the rotating wheels or to discs which is attached to the axles [3], [4]. The material which is 

added creates friction and converts the kinetic energy into heat. The speed is slow down and the train stops. For the 

braking the material used is pad or blocks. In the world's many trains are equipped with braking systems which use 

compressed air as the force for pushing the blocks on wheels. Such type of braking system known as "air brakes" or 

"pneumatic brakes". In these braking system the compressed air is transmitted along the train through a device known as 

a brake pipe. Different level of air pressure in the pipe causes a change in the magnitude of the brake on each vehicle. 

This can apply the brake, release it or hold it "on" after a partial application. This system is in limited use all over the 

world. There is alternative braking system to the air brake, known as the vacuum brake[VB], which was introduced 

around the early 1870s, the same time as the air brake. Similar to the air brake, the vacuum brake system is controlled or 

operated through a brake pipe. But the brake pipe connecting a brake valve in the driver's cab with braking equipment 

on every vehicle. The operation of the brake equipment on each vehicle depends on the condition of a vacuum created in 

the pipe by an ejector or exhauster [5]. The ejector, using steam on a steam locomotive, or an exhauster, using electric 
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power on other types of train, removes atmospheric pressure from the brake pipe to create the vacuum. When a full 

vacuum in the brake pipe, the brake is released & when no vacuum, i.e. normal atmospheric pressure in the brake pipe, 

that time the brake is fully applied [6], [7]. 

 

Conclusion 

Using vacuum braking system in locomotive several advantages occurs that are: 

1. The structure is compact and simple.  

2. exclusive of any supplementary apparatus capability to get partial release. 

3. Larger amount of protection because the vacuum loss age results in the braking of the vehicle.  

4. In case of rail wagons, highly reliable.  

5. It authorizes the automatic application of brakes down the entire length of the train from the simple control in the 

driver’s hand. 
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