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ABSTRACT 
The objective of our project is to drive the tricycle by Handicaps (handless peoples) using their legs. Vehicle is driven by electrical 
BLDC (Brushless Direct Current) hub motor where the power supply is taken from battery. Motion, braking and turning of the 
vehicle is done by using throttle, pedal and lever respectively. The hub motor is placed in the front wheel of the vehicle. When the 
starter button is pressed the hub motor will be energized and when give throttle for acceleration the vehicle will be move. Steering 
is controlled by using lever it is hold the leg and turn right and left direction. 
 
KEYWORDS: Handicaps(Handless peoples) Challengers cycle, Leg based control.  

 

INTRODUCTION 

 

In INDIA, more than 2.5 lakhs people are handicapped persons (handless persons) by “TIMES OF INDIA”. 

They are facing difficult to travel from one place to other place. Considering this as a major problem so we 

design a vehicle named as a “CHALLENGER’S CYCLE”. This challenger’s cycle consists of 3 wheels. One 

wheel at front portion and other two wheels at rear portion (1F2R). The BLDC hub motor is used to move the 

cycle. The power of hub motor is supplied from battery. Steering, Acceleration and Braking are control by using 

both legs. 

 

Design: 
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Fig. 1: Design of Challenger’s Cycle 

Components & Equipments: 

Motor 

Controller 

Battery 

Steering 

Accelerator 

Braking system 

Load carrier 

Controller switch 

 

Motor: 

The motor used in challenger’s cycle is250 watts BLDC Hub motor which is used in ELECTRIC-BIKE. 

 

 
Fig. 2: BLDC Hub Motor 

 

It carries maximum of 300 kg of load condition the motor speed will be run up to 25 km/hr. It is use to pull 

the vehicle to easy. 
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Controller: 

The controller is designed for electric bicycle. It is with powerful microprocessor. It can sense the current at 

all 3 phases. This type of controller can support torque mode, sped mode and balanced mode operation.    

 

 
Fig. 3: Controller 

 

Batteries: 

In this cycle 3 lithium batteries are used. Each battery with 12V and 24A. They are tightly packed and 

shielded. The batteries can be charged for 8 hours to attain its full power. All the batteries are connected in 

series connection in order to get more power. Each battery contains 7 kg of weight. The batteries are placed in 

the carrier. The batteries are directly connected to the controller of the hub motor by using the wires. The 

lithium ion batteries provides 60% more usable than its equivalent lead acid batteries and being 50% lighter and 

being 30% smaller than the lead acid battery. So lithium battery is used in our cycle. 

 
Fig. 4: Battery 

 

Steering Control: 

The steering will be controlled by the drivers left leg. Driver can be placing their leg on the steering lever 

and turn the lever for required direction. The steering rod can be rotate up to 65 degree in both right and left 
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directions. The steering rod is made of mild steel material. It is directly connected to the left side of the front 

wheel’s supporting rod. The steering rod fixed in the front wheel is easy to turn the vehicle on both left and right 

directions           

 

 
Fig. 5: Steering Control 

 

Accelerator:  

In this cycle acceleration will be controlled by the right leg of the driver. The acceleration is given by using 

the throttle. It is similar to the normal scooter throttle. The throttle is directly welded to the vehicle frame and 

the throttle cables are connected to the controller of the BLDC hub motor. From the controller, the signal will be 

passed to the BLDC hub motor. When the throttle is given, the motor will starts to rotate and automatically the 

cycle will move in forward direction and when release the throttle the acceleration of the vehicle will be 

dropped out. 

 

 

 

Fig. 6: Accelerator 

 

Braking System: 

In normally brake pad type braking system will be used for tricycle but that type of braking system will be 

removed and replaced by caliper type braking system. It is more efficient comparing to the brake pad type 

braking system. The caliper type brake will be mounted on the front wheel of the vehicle it is enough to stop the 

vehicle.     
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Fig. 7: Breaking System 

 

Load Carrier: 

The handicapped people (hand less persons) need to take their things while travelling from one place to 

another place. So they need a carrier in the cycle. This load carrier is used to carry their loads such as dresses, 

bags and etc. The load carrier is made of metal plate which can withstand the load capacity of 130 kg. In the 

carrier the batteries are also placed and its weighed about 20 kg. So the handicapped people can carry a 

maximum load of 110 kg.   

 

 
Fig. 8: Load Carrier 
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Control Switch: 

The control switch is used in the cycle for the ON/OFF condition of the electric power supply. When the 

control switch is in ON condition, the power supply from the batteries will be flow to the motor. When the 

control switch is in OFF condition, the power supply will not flow to the motor from batteries of series 

connection.   

 

 
Fig. 9: Control Switch 

 

Construction: 

The challenger’s cycle is designed from the tricycle. In the tricycle of the front wheel is removed and it is 

replaced by a wheel of BLDC hub motor fixed with itself. The BLDC hub motor is connected to the controller. 

The controller input cable is connected to the throttle and the output cable is connected to the BLDC hub motor. 

In front wheel caliper brake is mounted. The three batteries are connected in series because the series connection 

is gives more power comparing to the parallel connection. One end of the battery output is directly connected to 

the controller and the other end of the output is connected to the control switch. Then the control switch is 

connected to the controller. The load carrier is fixed at the backside of the vehicle.  

 

 
Fig. 10: Challenger’s Cycle 

 

Working: 

The challenger’s cycle working principle will be like ELECTRIC SCOOTER BIKE. When the control 

switch is in ON condition the vehicle is in ready to move forward direction. The driver can be accelerate and 
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move the cycle by pressing the throttle. The maximum speed of the acceleration is up to 45 km/hr. The 

acceleration should provide by pressing the throttle using the right leg. The brake pedal also pressed by the right 

leg only. At the same time the acceleration and brake should not be applied. Once the driver is applying the 

acceleration the brake cannot be applied or when the brake is applied the acceleration will not be applied like in 

normal vehicles. The motor is accelerated and rotates to move the vehicle in forward direction by getting the 

power supply from the batteries, which are connected in series connection. The batteries are connected in series 

connection in order to get more power supply. Steering can be controlled by using the left leg of the driver. The 

driver can keep his left leg on the steering pedal. To turn the vehicle on right side, the driver should push the 

steering pedal on left direction. To turn the vehicle on left side, the driver should push the steering pedal on right 

direction. The steering can be turned up to 65 degree on both right and left direction to turn the vehicle. At the 

battery in full charged condition, the vehicle can move for maximum distance of 40 kilometers. 

 

Merits: 

 Handicapped persons easy to travel one place to another place without help to other persons. 

 The vehicle gives job for handicapped persons by using load carrier. 

 They can’t feel lonely. 

 Handle of the vehicle is too easy comparing to normal vehicle. 

 Simple in design and less weight. 

 

Demerits: 

 Mileage of the challenger’s cycle is less comparing to the normal electrical vehicle. 

 No horn is provide.  

 

Conclusion: 

The challenger’s cycle will be very help full for the handicapped persons. This cycle can be used for giving 

jobs, industry like transportation and also it can use full to government sectors like funding the handicapped 

persons to encourage there sprit. Because of this changes it can be improve the entire economy of our country. 

 

Future Scope: 

In future this cycle can be manufactured with the horn along with the reverse movement. 

This cycle can also be converted as solor vehicle by placing solor panels through which the batteries can be 

charged. 
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