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Abstract— This paper aims to bring out an alternative 

solution for conventional vehicle maneuvering method like 

two wheel steering system. In modern era, the major 

characteristics of a vehicle include steering ability and 

handling have acquired more important. Conventional 

steering system involves either Ackerman or Davis steering 

system which has major disadvantage that it can’t take 

minimum radius turn. Here the main intention is to improve 

turning ability of the vehicle by zero radius, without wheel 

wandering problems. The numbers of vehicles in roads are 

increasing and results problem of traffic congestion and 

vehicle maneuvering on narrow roads. To overcome this 

problem Zero radius turn methodology by lift and turn 

mechanism in vehicles has been proposed. 
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I. INTRODUCTION 

Zero radius turning vehicle as the name itself indicates, a 

vehicle that take the turn with zero turning radius, rotating 

about a vertical axis passing through the center of the vehicle 

i.e. the vehicle can turn at the same place where it is standing, 

no extra space is required to turn the vehicle. So the vehicle 

can be turned in the space equal to the diagonal length of the 

vehicle. This is an innovative idea about zero turning in four-

wheel vehicles. In general, there is an existing system of zero 

turning in vehicle by four wheel turning. This proposes a new 

mechanism of zero turning in four wheelers by lifting and 

turning. In this system the vehicle will be lifted and allows a 

free rotation of 360degree. The rotation can be adjusted to 

180 degree or 90 degrees according to the length of the 

vehicle. As the vehicle rotate in 360 degrees therefore it is 

useful to turn the vehicle in narrow space. Hence, this 

mechanism is very useful in our day today’s life. This system 

can be used to solve the parking problems in public places 

and vehicle maneuvering in traffic congested areas. 

II. STEERING SYSTEMS 

Steering mechanism is used to give the required path and 

achieve a perfect steering condition. For steering linkages and 

steering gear used which convert the rotary motion of steering 

wheel into angular motion of the front road wheels. The 

various types of steering wheel configuration are as follow 

 
Fig. 1: Steering wheel configurations 

 Two wheel steer 

- Four wheel steer 

- Crab steer 

- Zero turn 

 In four wheel steering system only one axle is 

driven, while both the axles are driven in opposite direction 

in four wheel steering system. Crab steer is when all the 

wheels turn in same direction. In zero turn steer vehicle 

follows a circular path. 

 
Fig. 2: Zero radius turn mechanism in jeep hurricane 

 The Jeep Hurricane which has two steering modes 

using four-wheel independent steering. Each wheel can turn 

independently from the other. The vehicle has two modes of 

four wheel steering. In first mode front tires and rear tires 

turns in opposite direction and reduces the turning circle. In 

second mode, front and rear wheels turn in same direction for 

crab steering, which facilitates parking at narrow space 

without changing the direction. The jeep hurricane can 

actually rotate in place. The Jeep hurricane has some 

limitations like requirement of skilled driver, complex 

steering system wear of tire etc. 

III. COMPONENTS IN PROPOSED MECHANISM 

The concept was to develop a new and efficient mechanism 

for zero radius turn in vehicle. The mechanism constitute of 

both mechanical and components. The components in 

propose mechanism include; 

A. Manual lift 

The vehicle will be lifted from the ground by using lifting 

equipment. There are different kinds of lifting equipment 

such as scissor jack, Hydraulic jack, Pneumatic jack are 

available. These lifting equipment are able to carry the 

vehicle from ground. In real life situation Scissor jack would 

be the better option, because the highly weighted Vehicle can 

be easily lifted and balanced. 

 
Fig. 3: Scissor Jack 
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B. Stator Motor 

The stator motor is the stationary part of a rotating system, 

found in electric motors. Energy flows through a stator to or 

from the rotating component of the system.  

 
Fig. 3: Stator Motor 

 This stator motor is the electronic equipment which 

enables the vehicle to take required turn when lifted from the 

ground. Power to this motor is provided from a battery source 

which is coupled inside the vehicle. 

C. Gear system. 

A gear or wheel is a rotating machine part having cut teeth, 

or gears, which mesh with another toothed part to transmit 

torque. Geared devices can change the speed, torque, and 

direction of a power source. Gears produce a change in torque 

and create a mechanical advantage through their gear ratio.  

 
Fig. 4: Gear system 

 Teeth of all meshing gears have the same shape. 

Here gear is used to control the rotational speed of the vehicle 

from the motor. Required speed can be obtained with gear 

ratio. 

IV. CONSTRUCTION 

The construction part consists of mainly three units. They are 

as follows; 

 M.S. Fabricated stand unit 

 Jack 

 DC Motor 

A. M.S. Fabricated stand unit 

The body frame of the prototype is made with the mild steel 

where the tires were fitted at the four ends of the frame to 

make the frame appearance as that of a car. In the frame a 

jack was fitted at the center to lift the entire frame up side. To 

the side of the jack one of the two DC motors were fixed to 

make the jack to lift up and drop down gradually. Another DC 

motor is used to rotate the entire vehicle. 

 

 
Fig. 5: Fabricated stand unit. 

B. Jack 

Screw thread type jack are used in the prototype in order to 

lift the vehicle from the ground. A plate like structure is 

welded at its bottom for balancing the car body weight. 

When electric power from the battery is provided the screw 

thread jack starts rotating and comes down. It will touch the 

ground and then the prototype will be lifted.

 
Fig. 6: Jack 

C. Motor 

A DC motor is a rotary electrical machine that converts direct 

current electrical energy into mechanical energy. The most 

common types rely on the forces produced by magnetic 

fields. A 12 V DC motor is used for the prototype. In either 

direction clock wise or Antic lock wise rotation is possible. 

The motor is coupled with the chassis. 

 
Fig. 7: Motor 

V. WORKING 

The vehicle consists of a screw jack which is fitted to the 

center of the vehicle at the bottom region. The screw jack is 

fitted in such a way that it does affect any other working 

mechanism in the vehicle. So the vehicle can be operated as 

normally as before, but the jack which is fitted additionally to 

the vehicle will make the vehicle control easier and make it 

more comfortable. The screw jack consists of two motors, one 
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is used to control the jack movement and the other is used to 

control the rotation of the vehicle. When the battery power is 

supplied to the motor which is controlling the movement of 

the screw jack, the screw jack will lift the vehicle up or lower 

the vehicle down, so that the vehicle can be rotated. The 

second motor will rotate the vehicle in both clockwise and 

counter clockwise direction. When the power from the battery 

is supplied to the motor which is controlling the movement of 

the screw jack, the screw jack will lift the entire vehicle in 

upward direction. The square plate is used to support the 

entire body of the vehicle. The battery supply to the motor is 

stopped when the vehicle height is reached to the required 

height. Right now the vehicle will be lifted up from the 

ground. Now the battery power is supplied to another motor 

is responsible to the turning movement of the vehicle. When 

the second motor is powered the motor starts to rotate the 

vehicle as long as the buttons were operated. When the 

vehicle is turned to the required angle of degree the buttons 

were depressed. Then the first motor which is controlling the 

movement of the screw jack is operated in opposite direction 

to lower the vehicle. When the vehicle is lowered to the 

ground it can be driven normally. 

VI. CONCLUSION 

In the above work we were trying to create a zero turning 

vehicle which can be more reliable and efficient than the 

present zero turning mechanisms. In the present method zero 

turning was made possible with the help of four wheel 

steering control mechanism. It results in the reduced stability 

of the wheels. Zero turning vehicles by wheel alignment have 

many disadvantages and we were trying to overcome the 

defects of present mechanism to implement a better zero 

turning vehicle with a different mechanism. Zero turning with 

lift and turn mechanism can overcome the defects of the 

present mechanism. In the proposed mechanism we are not 

relying on the steering system, instead we are using a separate 

vehicle lifting mechanism fitted at the center of the vehicle 

such a way that the whole vehicle can be lifted and can be 

turned around a vertical axis which passes through the center 

of the vehicle. So the vehicle requires only minimum space 

for turning. The vehicle can be turned in any place having 

space of diameter equal to the diagonal length of the vehicle. 

Hence we can conclude that the proposed mechanism is far 

better than the existing mechanism. 
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