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Abstract— Based on the speed and comfort level, two-

wheelers are classified as mopeds, commuter bikes, cruiser 

bikes and sports bikes. The cruiser bikes offer more comfort 

level due to longer wheel base (average 200mm to 300mm 

more than normal commuter or sports bikes). But it gives 

less stability at high speeds at cornering. The commuter or 

sports segment on the other hand gives more agility in the 

cornering whereas it is less comfortable to the driver. 

Combining the two types i.e. commuter or sports segment 

with the cruiser segment would result in overcoming the 

shortcomings of both the bikes. The idea is to increase the 

length of the wheel base using the lead screw mechanism to 

convert commuter/sports to cruiser bike. Along with the 

increase in the length of the wheelbase, mechanisms of the 

chain transmission and seat adjustment is proposed in the 

design so as to maintain the dynamics of the vehicle. 
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I. INTRODUCTION 

Since the manufacturing of first bike in the year 1984 which 

could run at 30mph, many changes and improvements have 

taken place along the years to improve the riding comfort. 

The dynamics of the motor cycle has always been crucial 

taking the safety of bike driver into consideration. Engines, 

suspension, safety components have been transformed and 

improved to a great level. One thing that needs to pay 

attention is the dynamic nature of the construction of motor 

cycle. Depending on the speed and construction of bike, 

these are classified as commuter, sports, mopeds and cruiser. 

People are becoming fonder of different types of bikes 

which lead to buying more than one type of bike, ultimately 

increasing cost aspect.  

In this project a combination of the 

commuter/sports and cruiser bike is discussed using 

mechanical power. This can also be achieved using 

hydraulic or pneumatic power but would be requiring a 

compressor that will increase the weight of the overall bike. 

With implementation of this idea, customer gets benefit of 

two types of bikes without even having to buy different 

ones. The lead screw mechanism running on the DC motor 

is used with modified chassis configuration. However 

change in dimension of the wheel-base will be problematic 

with respect to suspension, power transmission mechanism 

and stability of the bike. Possible solutions to these 

problems are also discussed in the project. 

Based on the speed and comfort level, two-

wheelers are classified as mopeds, commuter bikes, cruiser 

bikes and sports bikes. The cruiser bikes offer more comfort 

level due to longer wheel base (average 200mm to 300mm 

more than normal commuter or sports bikes). But it gives 

less stability at high speeds at cornering. The commuter or 

sports segment on the other hand gives more agility in the 

cornering whereas it is less comfortable to the driver.  

Combining the two types i.e. commuter or sports 

segment with the cruiser segment would result in 

overcoming the shortcomings of both the bikes. The idea is 

to increase the length of the wheel base using the lead screw 

mechanism to convert commuter/sports to cruiser bike. 

 Along with the increase in the length of the 

wheelbase, mechanisms of the chain transmission and seat 

adjustment is proposed in the design so as to maintain the 

dynamics of the vehicle.  

II. PROPOSED METHODOLOGY 

The motorcyclist's riding position depends on rider body-

geometry (anthropometry) combined with the geometry of 

the motorcycle itself. These factors create a set of three 

basic postures. 

− Commuter – the rider sits upright or leans forward 

slightly. The feet are below the rider. These are 

motorcycles that are not specialized to one task, so they 

do not excel in any particular area. The standard posture 

is used with touring and commuting as well as dirt and 

dual-sport bikes, and may offer advantages for 

beginners. 

− Cruiser – the rider sits at a lower seat height with the 

upper torso upright or leaning slightly rearward. Legs 

are extended forwards, sometimes out of reach of the 

regular controls on cruiser pegs. The low seat height 

can be a consideration for new or short riders. 

Handlebars tend to be high and wide. The emphasis is 

on comfort, while compromising cornering ability 

because of low ground clearance and the greater 

likelihood of scraping foot pegs, floor boards, or other 

parts if turns are taken at the speeds other motorcycles 

can more readily accomplish. 

Factors of a motorcycle's ergonomic geometry that 

determine the seating posture include the height, angle and 

location of foot pegs, seat and handlebars. Factors in a 

rider's physical geometry that contribute to seating posture 

include torso, arm, thigh and leg length, and overall rider 

height. 

A motorcycle frame includes the head tube that 

holds the front fork and allows it to pivot. Some motorcycles 

include the engine as a load-bearing, stressed member. The 

rear suspension is an integral component in the design. 

Traditionally frames were steel, but titanium, aluminum, 

magnesium, and carbon-fiber, along with composites of 

these materials, are now used.  

Because of different motorcycles' varying needs of 

cost, complexity, weight distribution, stiffness, power output 

and speed, there is no single ideal frame design 

Combining the positives of both commuter and 

cruiser an ideal bike can be made. Use of mechanical power 

is one way of achieving this purpose. 
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III. MECHANISMS USED 

A. Lead Screw Mechanism 

A lead screw is also known as a power screw or translation 

screw used as a linkage in a machine, to translate turning 

motion into linear motion. In this mechanism a lead screw 

which is of a standard 10mm diameter is used which is 

powered with the help of a 120 rpm motor. With the 

movement of the lead screw the wheelbase also extends. 

 
Fig. 1: Lead Screw Mechanism 

B. Wedge Mechanism 

To overcome the problem of power transmission in the 

vehicle a wedge mechanism is used. The translation motion 

of the wedge is imparted to the follower which is a chain 

transmission system. 

 
Fig. 2: Wedge Mechanism 

C. Chain and Sprocket Mechanism 

Due to the extension of the length of the chassis, chain 

length is also to be altered in order to transmit the power 

from engine to the wheel. The idler pulley with the sprocket 

is built on the wedge so as to compensate for the change in 

the dimension of the wheelbase while not affecting the 

transmission of the power to the wheel. 

To maintain the required tension in the chain for 

efficient power transmission chain and sprocket system is 

used. The sprocket slides on the wedge with the variation in 

the length of the wheel base and accordingly it rises and 

comes down. The chain is mounted on the sprocket and 

moves on the sprocket and maintains the required tension. 

 
Fig. 3: Chain and Sprocket Mechanism 

D. Adjustment of Seat 

The seat height is an important aspect considering the 

ergonomics of the vehicle. The cruiser bike segment has got 

the less seat height whereas the commuter/sports have more 

seat height. Hence with the extension in the wheelbase the 

height of the seat should be lowered accordingly to provide 

the riding comfort to the driver. 

The seat is required to be adjusted automatically 

with the variation in length of the wheelbase. As the 

wheelbase extends the seat must lower in height and with 

the decrease in length of the wheelbase the seat must rise. 

With the help of different links this adjustment can be 

achieved. 

 
Fig. 4: Adjustment of Seat 

Different Types Of Drives Used Are: 

1) Chain drive  

2) Belt drive 

3) Shaft drive 

IV. CALCULATIONS 

Following calculations are involved in the project: 

1-Power required by the motor 

2- Torque developed by the motor 

Characteristics of lead screw: Standard size of lead screw 

used is 10mm. 

Characteristics of motor used: Motor used (N) =300 RPM. 

Voltage of the motor is (V) =12V. 

Current in the motor is (I) =0.5A. 

1) Power required by the motor: Power Developed(P) = 

V*I  

 =12*0.5 

=6 watts 

2) Torque developed by the motor: Torque Developed (T) 

= P*60/2*3.14*N*T 
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=0.1909 N-m 

A. Analysis of Adjustable Wheelbase of a Two Wheeler: 

The deformation test is done on ansys software R15.0 

 
Fig, 5: Total Deformation on Front Side 

V. RESULTS 

The Ansys report shows the maximum stresses and torsion 

which could impact on various components are permissible 

to design made and is strong to sustain the stresses and 

torque produced.  

A. Advantages: 

1) The benefits of two type of model can be combined in 

one. 

2) The cost of manufacture is significantly reduced. 

3) The density of motorbikes on the roads is reduced. 

4) The fuel efficiency is not altered. 

5) Riding comfort is achieved to a maximum level. 

6) No external power source is required 

B. Disadvantages: 

1) Vibrations are generated with the alternation of the 

wheelbase. 

2) Friction losses increase significantly. 

3) The stress on the lead screw increases. 

4) The strength of the frame reduces. 

VI. CONCLUSION 

The idea to increase the length of the wheel base using the 

lead screw mechanism to convert commuter/sports to cruiser 

bike. Along with the increase in the length of the wheelbase, 

mechanisms of the chain transmission and seat adjustment is 

done in the design so as to maintain the dynamics of the 

vehicle.  

Through this mechanism for adjustable wheelbase 

of two wheeler it is possible to provide the effect of a cruiser 

bike in a commuter bike and vice versa using mechanical 

power generating from mechanism. The function and 

advantages of two type of model can be combined in one. 

Riding comfort is achieved to a maximum level. No external 

power source is required. 
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