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1.TOPIC:-BREAKING SYSTEM 
A brake is a mechanical device that inhibits motion by absorbing energy from a moving system. 
It is used for slowing or stopping a moving vehicle, wheel, axle, or to prevent its motion, most 
often accomplished by means of friction. 
# CONSTRUCTION DETAIL AND WORKING OF MECHANICAL , HYDRAULIC AND 
VACUUM BRAKE 
1.MECHANICAL BRAKE: 
drum brakes a type of mechanical brake | Construction and working of a drum brake system 
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Mechanical brake system 
 
The details of the drum type manually operated mechanical brake system can be seen in 
the picture 

 
 
In the motor vehicle, the wheel is attached to a drum. The drum encloses the entire brake 
mechanism and keeps out dust and moisture. The inner side of the drum is open. The backing 
plate at the open side of the brake drum completes the brake enclosure and holds the brake 
assembly. The backing plate is attached to the vehicle axle housing. The backing plate acts as 
the base for fastening the brake shoes and the operating mechanism. The wheel attaching bolts 
on the brake drum connect the wheel and the drum.The front coil spring suspension and the 
drum type brake mechanism in partly disassembled view can be seen in the picture 
 
Construction of a drum brake system 



 
 
The details of the drum brake system can be seen in the picture. The brake shoes which are 
roughly semicircular are made to contact the inside surface of the brake drum. In the most 
designs, two shoes are used with each drum to form a complete brake mechanism at each 
wheel. The brake shoes have brake linings on their outer surfaces. Each brake shoe is hinged 
at one end by an anchor pin. The anchor pin is fixed to the backing plate. The other end of each 
shoe rests on a cam. This can be turned by the camshaft which passes through a hole in the 
backing plate. The camshaft can be operated by the brake pedal through suitable linkages. 
When the cam is turned, the brake shoes expand outward, the brake linings come into contact 
with the brake drum. Brake lining increases the coefficient of friction and also prevents wearing 
away of the metal. The force of friction is opposite to the direction of drum rotation. The friction 
between the drum surface and the shoe linings serves to stop or slow down the drum rotation 
and hence the wheel rotation. 
Working of a drum brake 
The friction force that comes into action also tends to make the shoes to revolve with the drum. 
The latter action is prevented by the pin and the cam. The pin is therefore called the anchorage 
pin. 

 
The magnitude of the friction force, multiplied by the radius of the drum, gives the torque tending 
to stop the drum, that is, the braking torque. The entire mechanical linkage between the brake 
pedal and the shoes operates to transmit pedal force to the brake shoes, and to multiply. The 
pedal force through leverage produces effective braking force against the drum. 



The retracting spring are held between the brake shoes. These retracting springs draw the 
shoes away from the drum when the cam is turned and moved to the release position. 
This system in which the shoes are mounted to rub against the inside surface of the brake 
drum, is called internal expanding brake. In this system, each part of the linkage must be free to 
move. The joints must be properly lubricated to reduce friction and wear. Otherwise erratic and 
unequal braking action may result. 
HYDRAULIC BRAKE:- 
Hydraulic brakes work on the principle of Pascal's law. According to this law whenever pressure 
is applied on a fluid it travels uniformly in all the directions. Therefore when we apply force on a 
small piston, pressure gets created which is transmitted through the fluid to a larger piston. 
Construction:- 

 
It consists of following main parts:  
(i) Master cylinder (ii) Wheel cylinder (iii) Brake fluid (or brake oil) pipelines. 
It consists of a master cylinder which is connected to four cylinders through a pipeline. The 
wheel cylinder consists of brakes and shoe arrangement.  
Principle: It works on the principle of Pascal's law, which states that "The confined liquid 
transmits pressure intensity equally in all directions." 
Working: When the driver depresses pedal, the effort is transmitted through rod to piston of 
master cylinder. The piston moves in the cylinder and compress return spring forcing out the 
fluid from the cylinder into brake line through a by-pass. Piston of a brake cylinders are acted 
upon by the fluid and press against shoes, bringing their linings tightly against the working 
surfaces of the drums as soon as the pedal is released, the return spring pushes piston back. At 
the same time, the compression springs of the brake shoe move pistons to their initial position 
and the fluid begins to the flow in the reverse direction. 
VACUUM BRAKE:- 
Vacuum brakes are first used in place of the air brake in railway locomotives. This braking 
system uses a vacuum pump for creating vacuum in the brake pipe. The integral construction of 
the brake cylinder uses this vacuum reservoir for the application of brakes. 



 
Construction: 
The vacuum booster is a metal canister that contains a valve and a diaphragm. 
A rod going through the centre of the canister connects to the master cylinder's piston on one 
side and to the pedal linkage on the other. 
Another key part of the power brakes is the check valve.The figure above shows a check valve, 
which is a one-way valve that only allows air to be sucked out of the vacuum booster. If the 
engine is turned off, or if a leak forms in a vacuum hose, the check valve makes sure that air 
does not enter the vacuum booster. This is important because the vacuum booster has to be 
able to provide enough boost for a driver to make several stops in the event that the engine 
stops running.The diaphragm is connected to a port which opens and lets atmospheric air to the 
other side of the diaphragm.The diaphragm is retained in the back position when not in 
operation by a spring. 
Working: 
When the brake pedal is released, an internal vacuum port is open which allows engine vacuum 
to flow from the check valve to both sides of the diaphragm. With equal pressure (vacuum) on 
both sides, the diaphragm is held to the rear by spring pressure.As the brakes are applied, the 
brake pedal pushrod moves forward, which closes the vacuum port and opens the air inlet 
valve. This action seals off the backside of the diaphragm from the vacuum source and at the 
same time allows filtered atmospheric air pressure to pass through the air inlet valve to the 
diaphragm backside. The combination of atmospheric pressure on the backside and vacuum on 
the front side then moves the diaphragm and master cylinder pushrod forward to apply the 
brakes. 
2.TOPIC:- DETAIL OF MASTER CYLINDER , WHEEL CYLINDER 
MASTER CYLINDER:- 
The brake master cylinder is the first component in a vehicle's braking system, activated by 
depressing the brake pedal. ... The master cylinder is designed to last the life of the car, but like 
brake calipers, sometimes it can spring leaks or otherwise fail, and it must be rebuilt or replaced. 



 
The Master Cylinder in Action 
When you press the brake pedal, it pushes on the primary piston through a linkage. Pressure 
builds in the cylinder and lines as the brake pedal is depressed further. The pressure between 
the primary and secondary piston forces the secondary piston to compress the fluid in its circuit. 
If the brakes are operating properly, the pressure will be the same in both circuits.If there is a 
leak in one of the circuits, that circuit will not be able to maintain pressure. Here you can see 
what happens when one of the circuits develops a leak.Master cylinder with leak When the first 
circuit leaks, the pressure between the primary and secondary cylinders is lost. This causes the 
primary cylinder to contact the secondary cylinder. Now the master cylinder behaves as if it has 
only one piston. The second circuit will function normally, but you can see from the animation 
that the driver will have to press the pedal further to activate it. 
WHEEL CYLINDER:- 
Wheel cylinder is the second important hydraulic brake system. It consists of two pistons which 
can move in opposite directions by the  fluid pressure. It is rigidly mounted on the brake shield 
or backing plate. The boots protect the cylinders from foreign substances. Bleeder valves are 
provided in the cylinder to permit air and liquid to be pumped out of the  system during of the 
bleeding operation . 

 
 
Piston cup fits tightly in the cylinder against each piston and seal the  mechanism against 
leakage of the brake fluid. A Spring serves to hold the  cups against the piston when the 
pressure is decreased. When the brakes are applied the brake fluid enters the cylinder from a 
brake line connection inlet between the two pistons. It causes to force out the two pistons in 



opposite directions. This motion is transmitted to the brake shoe. Directly or through links force 
them against the brake drum, thus applying the brake. 


