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Abstract- Seat belt is implemented in car to ensure drivers safety. The increase in number of loss of life in accidents is due 
to driver’s negligence to wear seat belt though it is strictly enforced by law. The aim of our paper is to make seat belt 
wearing compulsory for vehicle propulsion. We can achieve it by using pneumatic setup along with handbrake. The 
modification to be done ensures that the driver wears seat belt during driving. Here the seat belt of the car activates the hand 
brake (parking brake) through a pneumatic cylinder. When the seat belt activates the push button type DC valve an outward 
stroke is been obtained in the pneumatic cylinder through an air compressor which is used to release the hand brake. 
Similarly during the retracing stroke of the piston the hand brake is been engaged. 
 
Keywords: Seat belt is implemented in car to ensure drivers safety. The increase in number of loss of life in accidents is due 
to driver’s negligence to wear seat belt though it is strictly enforced by law. 
 
 
I. INTRODUCTION: 
 
The main purpose of this paper is to ensure drivers 
safety through a modified handbrake in car .`A 
handbrake is an additional braking mechanism 
installed on all commercial vehicles that’s completely 
separate from foot pedal-operated In cars the parking 
brake, also called hand brake, emergency brake, or 
brake, is a latching brake, usually used to keep the 
vehicle stationary. Most commonly used to prevent 
the vehicle from rolling when it is parked. 
Automobile hand brakes consist of a cable directly 
connected to the brake mechanism on one end and to 
a lever at the driver's position. Using your handbrake 
to stop a moving car can damage the brake system. 
.Pneumatics is a section of technology that deals with 
the study and application of pressurized gas to 
produce mechanical motion. Pneumatic systems that 
are used extensively in industry and factories are 
commonly plumbed with compressed air or 
compressed inert gases.  
 
This is because a centrally located and electrically 
powered compressor, that powers cylinders and other 
pneumatic devices through solenoid valves, can often 
provide motive power in a cheaper, safer, more 
flexible, and more reliable way than a large number 
of electric motors and actuators. Pneumatics also has 
applications in dentistry, construction, mining, and 
other areas. Welding, superior insulating qualities and 
design versatility. Simplicity of design and control - 
Machines are easily designed using standard 
cylinders and other components, and operate via 
simple on-off control. Reliability - Pneumatic 
systems generally have long operating lives and 
require little maintenance. Because gas is 
compressible, Equipment is less subject to shock 
damage. Gas absorbs excessive force, whereas fluid 

in hydraulics directly transfers force. Compressed gas 
can be stored, so machines still run for a while if 
electrical power is lost 
 
II. MODIICATION DONE TO 

HANDBRAKE: 
 
Hand brakes have a ratchet locking mechanism that 
will keep them engaged until a release button is 
pressed. This is used to prevent the lever of hand 
brake from falling down when it is been engaged. In 
our project the pneumatic cylinder itself holds the 
hand lever through a clamp welded over it so the 
release button is been disengaged from the hand 
brake. A clamp is being welded to the body of the 
handbrake to couple with the cylinder.Fig(1) shows 
the assembled view of the setup. 
 

 
Figure 1 
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LIST OF COMPONENTS: 
 Pneumatic cylinder  
 Air Compressor 
 Hand brake set 
 Seat belt and locket 
 Clamp 
 Push button type 5/2 DC Valve 
 Hoses 

 
III. WORKING OF THE SETUP 
 

 
Figure 2 

 
The inlet port of the 5/2 pneumatic valve is been 
connected to the compressor, The 5/2 valve is been 
integrated within the seat belt locket in such a way 
that the seat belt end activates the push button, 
Double acting cylinder is been clamped along the 
body of the hand brake .The end of the piston rod is 
bolted with the clamp connecting with the hand 
brakeA button type pneumatic valve(5/2 valve) is 
being integrated within a seat belt locket. When the 
seat belt is been locked it activates the push button. 
By this pneumatic cylinder is been activated. The 
pneumatic cylinder is been welded with the clamp 
connected with the hand brake lever. During the 
forward stroke of the piston the lever of hand brake is 
been pushed down and the brake is released. On 
return stroke the lever is brought to its initial position 
and the brake is engaged. The Fig (2) shows the 
circuit diagram of the set up. 
 

 
Figure 3 

 
DC Valves stands for Directional-Control Valves. 
Directional control valves are one of the most 
fundamental parts in hydraulic machinery as well and 
pneumatic machinery.Fig(3) represent the sectional 
view of a pneumatic cylinder. They allow fluid flow 
into different paths from one or more sources. They 
usually consist of a spool inside a cylinder which is 
mechanically or electrically controlled. The 
movement of the spool restricts or permits the flow, 
thus it controls the fluid flow.in our project we use a 

push button 5/2 valve.A 5/2 directional control valve 
would have five ports and two spool positions. Fig (4) 
shows the working of 5/2 dc valve. 

 
Figure 4 

Handbrakes are purely mechanical braking tools, 
relying on a series of levers, cables and screws to 
activate a car’s wheel brakes When the handbrake is 
applied, the brake cable passes through an 
intermediate lever, to increase the force of your pull; 
this force is then split evenly between your brakes by 
an equalizer A mechanical lever is added to the 
existing disc or drum brakes on the car. In drum 
brakes, the handbrake cable runs directly to a lever on 
the brake shoes. In disc brakes an additional lever and 
corkscrew is added to the existing caliper piston. 
When the handbrake is pulled, the lever forces the 
corkscrew against the piston, which would normally 
be activated by the hydraulic foot pedal system. 
 
So when the pneumatic cylinder setup is been 
integrated with the hand brake, a driver should 
activate the 5/2 dc valve by using the seat belt 
otherwise the arm of handbrake will not be lowered if 
he tries to apply the hand brake without wearing the 
seat belt the force of the pneumatic cylinder prevents 
it.Fig (5) is the working model of our paper 
 

 
Figure 5 

 
IV. CALCULATIONS: 
 
Double Acting Cylinder Calculator - output Stroke 
The force exerted by a double acting pneumatic 
cylinder can be expressed as 
F = p A 
F= p π d2/4      --------   (1) 
where, 
F = force exerted (N) 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,  Volume- 2, Issue-10, Oct.-2014 

Design of Seatbelt Activated Handbrake System In Cars 
 

55 

p = gauge pressure (N/m2, Pa) 
A = full bore area (m2) 
d = full bore piston diameter (m) 
Double Acting Cylinder Calculator - Input Stroke 
 
The force exerted by double acting pneumatic 
cylinder on outstroke can be expressed as (1). The 
force exerted on in stroke can be expressed as 
F = p π (d1

2 - d2
2) / 4    --------     (2) 

where 
d1 = full bore piston diameter (m) 
d2 = piston rod diameter (m) 
 
FORCE CALCULATIONS: 
Pressure of the cylinder       = 200kpa 
Diameter of the cylinder      = 25mm 
Diameter of the piston rod = 10mm 
Calculation – double Acting Piston outstroke: 
The force exerted by a single acting pneumatic 
cylinder with 1 bar (105 N/m2) and full bore diameter 
of 100 mm (0.1 m) can be calculated as 
F = p π d2 / 4 

    = (2*105 N/m2) π (0.025 m)2 / 4 
    = 98 N 
 
Calculation - Double Acting Piston in-stroke: 
The force exerted from a single acting pneumatic 
cylinder with 2 bar (105 N/m2), full bore diameter 
of 25 mm (0.025 m) and rod diameter 10 mm (0.01 
m) can be calculated as 
 
F = p π (d1

2 - d2
2) / 4 

    = (2*105 N/m2) π [(0.025 m)2 - (0.01 m)2] / 4 
    =  82  N 
 
In-stroke capacity is reduced compared to outstroke 
capacity - due to the rod and reduced active 
pressurized area.Through the pressure of 2 bar itself 
we could attain the desired required operatin .so 
through a mini compressor that could be fitted into 
our car we can achieve our purposeFig. (6) shows the 
increase in force for corresponding increase in 
diameter. 

 
FIGURE 6 

 
MERITS: 
 

 The safety of driver is ensured 
 Manual effort in  engaging the hand brake is 

reduced 
 Both seat belt wearing and brake release is 

done in single operation 
 The cost is low 

 
CONCLUSION:  
 
From our concept we ensure that driver compulsorily 
wears seat belt while driving. If he tries to run 
without wearing the seat belt the handbrakes could 
not be disengaged. By this driver’s safety is ensured 
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