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Abstract— Safety in automobile is most important parameter 

on which every car user concentrate. Researchers also put 

efforts to increase safety in car. Handbrake (or parking brake) 

is one of the system in vehicle, which incorporated for safety 

when the car is parked or stopped on hill road, to stop the car. 

It is also essential in this system is that, when the car moves 

hand brake system must disengage? Conventional handbrake 

system has a hand lever for control which works manually. In 

this system due to manual errors, it is observed that the system 

may remain engaged when car is moving. And it is harmful 

to system components and for safety also. Our aim is to 

increase the safety by using modified parking brake system 

named as Automatic Handbrake engagement and release 

system. In this modified system, we are going to control 

Handbrake automatically without manual interfere. This 

system works on the input by ignition key position. As when 

the ignition switch turned ON, handbrake must disengage and 

vice versa when ignition switch is OFF, handbrake must 

engage. System may work electro-pneumatically using 

solenoid and pneumatic circuits. 
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I. INTRODUCTION 

The main purpose of handbrakes is to prevent car from 

moving when it is parked. It is generally provided only on the 

rest wheels. It has got a linkage mechanism separate from that 

of the hydraulic foot brake circuit is installed. Generally cars 

have Pull-squeeze palm grip hand lever. In cars, the parking 

brake, also called hand brake, emergency brake, or e-brake, 

is a latching brake usually used to keep the vehicle stationary. 

It is sometimes also used to prevent a vehicle from rolling 

when the operator needs both feet to operate the clutch and 

throttle pedals. Automobile hand brakes usually consist of a 

cable directly connected to the brake mechanism on one end 

and to a lever or foot pedal at the driver's position. The 

mechanism is often a hand-operated lever (hence the hand 

brake name), on the floor on either side of the driver, or a pull 

handle located below and near the steering wheel column, or 

a (foot-operated) pedal  located far apart from the other 

pedals. 

II. THEORY 

A. What is Brake? 

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. In cars with rear disc brakes, the parking brake either 

actuates the disc calipers (again, with much less force) or a 

small drum brake housed within the hub assembly (the inner 

circumference of the disc is often used instead of a separate 

drum). 

B. Disk Brakes 

A disc brake is a type of brake that uses calipers to squeeze 

pairs of pads against a disc in order to create friction that 

retards the rotation of a shaft, such as a vehicle axle, either to 

reduce its rotational speed or to hold it stationary. The energy 

of motion is converted into waste heat which must be 

dispersed. Hydraulic disc brakes are the most commonly used 

form of brake for motor vehicles but the principles of a disc 

brake are applicable to almost any rotating shaft. Compared 

to drum brakes, disc brakes offer better stopping performance 

because the disc is more readily cooled. As a consequence 

discs are less prone to the brake fade caused when brake 

components overheat. Disc brakes also recover more quickly 

from immersion (wet brakes are less effective than dry ones). 

III. MODIFICATIONS 

For the execution of our project we referred number of 

research papers. In some research papers, we found that they 

using gears like rack and pinion, also there is use of hydraulic 

system for the execution of the circuit. The components 

which are they used like for gear circuit rack and pinion, 

motor, pulley, proximity sensors. Also in other hydraulic 

circuits like master cylinder, power actuators, disc and peddle 

assembly etc. In our project, we can use disc brakes with 

calipers at the rear wheel of the vehicle, while they were used 

drum brakes. In our project, we use pneumatic circuit for the 

execution. 

IV. WORKING PRINCIPLE 

In handbrake system it is required to engage brake when the 

car is parked or stopped on hill road. 

 At this time, the engine is OFF and the driver may 

be out of the car. So we will produce our system in such a 

way that the input to system is given by ignition key position. 

As when the ignition switch is turned OFF (i.e. car is parked), 

brake must engage and when the ignition switch is turned on 

(i.e. car is moving), brake must disengage. 

A. Block Diagram[3] 

 
Fig. 1: 
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B. Circuit Diagram [1] 

 
Fig. 2: 

V. COMPONENTS 

1) Frame 

2) Disc brake and caliper 

3) Handbrake handle 

4) Driving Seat 

5) Microcontroller 

6) Pneumatic cylinder 

7) Solenoid valve 

8) Hose pipe and connector 

 
Fig. 3: Actual Model 

VI. CONCLUSIONS 

In the project we seen the system is quit important for the 

safety purpose. And Pneumatic system design is the 

important part in the project. The pneumatic system is the key 

for the actuation of the handbrake for upward and downward 

direction which can directly applied the brake system. 
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