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1Amrita College of Engineering and Technology and 2Kongunadu College of Engineering and Technology 

Tamil Nadu, India 
 
Abstract 

In this Research we are generating electrical power as non-conventional method by simply running the vehicles in the speed 
Pump.  Non-conventional energy system is very essential at this time to our nation.  Non-conventional energy using speed pump needs 
no fuel input to generate the output of the electrical power.  This project using simple drive mechanism such as rack and pinion. For 
this project, the conversion of the mechanical energy into electrical energy. The   control mechanism carries the rack & pinion, gear, 
shaft, dynamo, and spring.   

 
Keywords: Speed Pump, Rack and Pinion, Energy System. 
 
1. Introduction 

In this model its show that how we can generate a power from the vehicle itself. The Conversion of mechanical energy into 
electrical energy is widely used concept. It’s a mechanism to generate power by converting the potential energy generated by a vehicle 
going up and down on a speed bump into rotational energy. It has used that simple concept to the project. We connect one shaft with 
the dynamo and fit with rack and pinion arrangement. When brake applied to the vehicle, the rack and pinion moves up and 
downwards so the dynamo will rotate. 

 
       When dynamo rotates and it generates a power and this power now connects to the bulb. In actual practice with the help 

of this power we will charge the battery and then use this power and used in various application of vehicle. If install this unit to the 
any Toll Plaza speed bump, we can generate a small amount of power and we can store in the battery.  
 
2. Working Principle 

The moving stage the vehicles possess some kind of kinetic energy and it is being wasted. This kinetic energy can be utilized 
to produce power by using an arrangement rack and pinion, gear, spring, shaft, and dynamo. It can be utilizing both mechanical 
technologies and electrical techniques for the power generation and it connected to the vehicle battery to use the power. 

 
              Whenever moving the vehicle suddenly, the brake is applied or the vehicle passes the speed braker, the dome gets pressed 
downwards and it compressed the spring and the rack which is attached to the bottom of the dome moves downward in reciprocating 
motion. Since the rack has teeth connected to gears, there exists conversion of reciprocating motion of rack into rotary motion of gears 
but the two gears rotate in opposite direction. A flywheel is mounted on the shaft whose function is to regulate the fluctuation in the 
energy and to make the energy uniform. So that the shafts will rotate with certain R.P.M. these shafts are connected to the dynamos, 
which converts the mechanical energy into electrical energy.  
 
          The armature rotates between the magnetic fields of south and north poles; an E.M.F (electro motive force) is induced in it. So, 
for inducing the E.M.Farmature coil has to rotate, for rotating this armature it is connected to a long shaft. By rotating same e.m.f, is 
induced, for this rotation kinetic energy of moving vehicles is utilized. The power is generated. All of this mechanism can be housed 
in the transport and commercial vehicle. The generated power can be amplified and stored by using different electrical devices. A 
dome is mounted on four springs and in the bottom, a rack is clamped. The rack consists contact teeth on both the faces. It is 
connected to two gear wheels to rotate the gear wheels only in one direction. We have inserted a free wheel in each gear. The free 
wheel and the gear assembly are mounted centrally. The flywheel is also mounted on the same shaft and the dynamo is connected to 
shaft. In the output terminal of dynamo is connected to an electrical device called small LED. 
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FIG 2.1 Schematic Diagram of Working Model 

 
3. Methodology and Objective 
 
 
 
 
 

Vibration 
 
 
 
 
 
 
Moving of Rack and Pinion 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG.3.1 Flow Chart of Working Process 
 

It’s a power generating device, which can generate the power whenever the vehicles run on the speed brake and while 
applying the brake. 

 
4. Components Used & Description of Components 
The various machine elements used in this construction are 
Rack And Pinion  
Cast Iron 
Shaft 
Springs 
Dynamo 
 

Applying Brake in the 
Vehicle 

Compression of Spring Due to Applied Load 

Rotation of Dynamo 

 

Power Generation 
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4.1 Rack and Pinion mechanism 
Rack and pinion gears normally change rotary motion into linear motion, but sometimes we use them to change linear motion 

into rotary motion. They transform a rotary movement (that of the pinion) into a linear movement (that of the rack) or vice versa. We 
use them for sliding doors moved by an electric motor. The rack is attached to the door and the pinion is attached to the motor. The 
motor moves the pinion which moves the rack and the door moves.  Pitch a rack and pinion is a type of linear actuator that comprises 
a pair of gears which convert rotational motion into linear motion. Its primary function is to convert translator motion into rotary 
motion. It must have higher strength, rigidity and resistance to shock load and less wear and tear.  
4.2 Spur Gear 

This is positive power transmission device with definite velocity ratio. In volute teeth profile is preferred for adjusting some 
linear misalignment. It should have high wear and tear, shock-absorbing capacity. 
4.3 Fly Wheel 

The primary function of flywheel is to act as an energy accumulator. It reduces the fluctuations in speed. It absorbs the 
energy when demand is less and release the same when it is required. 
4.4 Shafts 

Shaft is a rotating element, which is used to transmit power from one place to another place. It is supporting the rotating 
elements like gears and flywheels. It has high torsion rigidity and lateral rigidity. 
4.5 Springs 

It is defined as an elastic body whose function is to distort when loaded and to recover its original shape when the load is 
removed. It cushions, absorbs or controls energy either due to shocks or due to vibrations 
4.6 Electric Dynamo 

It is a device, which converts mechanical energy into electrical energy. It works based on “faraday’s laws of electromagnetic 
induction”. 

 
          The commutator was needed to produce direct current. When a loop of wire rotates in a magnetic field, the potential induced in 
it reverses with each half turn, generating an alternating current. However, in the early days of electric experimentation, alternating 
current generally had no known use. The few uses for electricity, such as electroplating, used direct current provided by messy liquid 
batteries. Dynamos were invented as a replacement for batteries. The commutator is a essentially a rotary switch capable of an 
extremely large number of make and break operations. 
 
            It consists of a set of contacts mounted on the machine's shaft, combined with graphite-block stationary contacts, called 
"brushes", because the earliest such fixed contacts were metal brushes. The commutator reverses the connection of the windings to the 
external circuit when the potential reverses, so instead of alternating current, a pulsing direct current is produced. 
 
5. Conclusion 
           In this progress is a science & technology and it is a non-stop process. New things and new technology are being invented. As 
the technology grows day by day. 
 
 In this proposed system is found to be more compact, user friendly and fewer complexes, which can readily be used in order 
to perform several tedious and repetitive tasks. Though it is designed keeping in mind about the need for industry, it can extend for 
other purposes such as commercial & research applications. The feature makes this system is the base for future systems. 
 
 The principle of the development of science is that “nothing is impossible”. So, we shall look forward to a bright & 
sophisticated world. 
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6. Photography 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.1 Assembled View of the Project 
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