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Abstract— Most automobiles depend on conventionally 

available fuels for propulsion and with the present rate of 

consumption, the petroleum reserves would last for less than 

a century. This fact makes crucial the need to find alternative 

which can reduce the burden on petroleum reserves. In the 

present work, an attempt is made to reduce the weight inside 

the front wheel thereby bringing down the centre of gravity 

much closer to the ground. In this design, hubless wheel to 

transmit motion from bearings to the wheel. The motion from 

the inner gear ring is transmitted to the rim by the bearings. 

The bearings are held on a bolt whose ends are connected to 

the stationary plates. When the inner gear ring rotates it 

makes only the bearings to rotate on the bolts as the stationary 

plate is attached to the vehicle body. The rotation of bearings 

makes the rim to rotate and helps the vehicle to move. The 

proposed 15 inch Mild Steel rim makes the system less bulky 

and improves the handling. As we can see in the rear portion 

of a conventional motorcycle has a swing arm and a coil 

spring. In our design, an attempt is made to integrate the 

quarter leaf spring with the chassis. This design minimizes 

the amount of material, production and manufacturing cost of 

the company as this arrangement does the work of swing arm 

and of the coil spring by using only component i.e. the quarter 

leaf spring. 
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I. INTRODUCTION 

Natural resources have a role of almost one quarter in a total 

primary energy supply. Transport primarily relies on a 

conventional energy source, petroleum that supplies 95% of 

the total energy used by world transport [1]. Resources on 

one hand, and combustible biomass and wastes on the other, 

the latter being largely non-traded the yearly consumption of 

petroleum, it is estimated that the reserves may last for less 

than 100 years [2]. By 2050, there may be as many as 1.5 

billion cars on road compared to 750 million in 2010 [3]. 

This amounts to a great global concern that 

necessitates the need to find alternate to reduce the burden, 

one of the most important components of a vehicle is its wheel, 

as suspension and steering components are directly connected 

to the spokes from a conventional wheel. It affects safety and 

the durability of tires and all the parts controlling them. A 

conventional wheel usually comprises of hub and spokes. 

Many investigators have been working on the design of a 

wheel addressing the safety of the passenger by eliminating 

the hub and the spokes in a bicycle, motor cycles and 

shopping carts. 

In US Patent No 5248019 Franco Sbarro [4] claims 

to have invented an engine driven vehicle with hubless wheel. 

Chain drive is being used to transmit the power from the 

engine to the rear wheel. Sbarro claims that hubless wheel is 

more advantageous than the conventional wheels. Sbarro 

further 

Claims that the crown shape bearing whose exterior 

supports the rim and whose interior is joined to suspension 

results in reduction of size of the lever arm transmitting 

steering control and braking force. Front wheel is fitted with 

a first crown shaped roller bearing being composed of annular 

element which is connected to the arm. The arm at its front 

end also carries a second crown shaped 

Roller bearing. The second bearing is placed in a 

plane perpendicular to the plane of first bearings. 

The device also allows transmitting forces at a point 

much closer to the contact area between tire and the road. 

In US Patent No 6224080 Ross [5] claims to have 

developed a hubless wheel which has no Chain drive unlike 

Franco‟s Chain driven hubless wheel. 

The front rim and the rear rim includes groove which 

will receive the multiple bearings. Both Franco and Sbarro 

proposed a hubless wheel with the space between the wheel 

void. 

In the rear suspension of conventional motorcycle, 

the rear suspension supports the swing arm, which is 

attached via the swing arm pivot bolt to the frame and holds 

the axle of the rear wheel. The rear suspension can consist of 

several shock arrangements: 

Dual shocks, which are placed at the far ends of the 

swing arm. 

Traditional monoshock, which is placed at the front 

of the swing arm, above the swing arm pivot bolt. 

Softail style suspension, where the shock absorbers 

are mounted horizontally in front of the swing arm, below 

the swing arm pivot bolt and operate in extension. 

Swing arm is a quadrilateral, with one short side 

connected to the motorcycle's frame with bearings so that 

it can pivot. The other short side is the rear axle around 

which the rear wheel turns. The long sides are connected to 

the motorcycle's frame or rear sub-frame with one or two 

Shocks with coil-over springs. In production of motorcycles, 

swing arms are not exactly rectangular, but their function can 

be more easily understood by thinking of them as such. The 

rear suspension supports the swing arm, which is attached via 

the swing arm pivot bolt to the frame and holds the axle of 

the rear wheel. 

II. DESIGN OF HUBLESS WHEEL 

Design of Hubless wheel depends on its application in type 

of vehicle and that decide room for design modifications. In 

this work, an attempt is made to develop a non-conventional 

wheel which has center of mass much near to the ground. The 

use of spokes is eliminated in the design. In a Conventional 

bike with Hub, Hub assemblies are attached to the spindle or 

steering knuckle and the tires are fitted over the wheel hub 

which turns as a complete unit disc or drum Brake. The hub 

https://en.wikipedia.org/wiki/Swingarm
https://en.wikipedia.org/wiki/Swingarm
https://en.wikipedia.org/wiki/Axle
https://en.wikipedia.org/wiki/Softail
https://en.wikipedia.org/wiki/Bearing_(mechanical)
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portion is expensive, both material and production costs, and 

a weight of the wheel is increased due to the weight amount 

of the hub portion and the rim, but in case of hub less wheel 

all of these will be eliminated. 

 
Fig. 1: Hub and Rim of Conventional Wheel 

Hubless wheel includes a rim, an internal sliding 

structure and at least one bridging component. A tire is 

disposed on the hubless wheel. The rim has external sliding 

structure on the inner surface of rim. The internal sliding 

structure is disposed inside the external sliding structure. The 

bridging component is disposed between the external sliding 

structure and the internal sliding structure. The bridging 

component revolves on its own axis. The proposed design 

consists of three bearings (In present design used 18 bearings 

SKF DGBB 6301) which provide for sliding movement of the 

ring, 

 
Fig. 2(a): Explode View of Hubless Rim 

 
Fig. 2(b): Assembled View of Hubless Rim 

The bearings are supported by a frame structure 

made up of mild steel in the design. The spindle or steering 

knuckle is attached to the hubless wheel using four bolts. 

III. RLS 

In a conventional motorcycle suspension system H-shaped 

swing arm is pivoted at the front top the motorbike frame. On 

either side there are basic coil over units which provide the 

suspension, the shocks are inside the coil over units. 

The basic motorcycle swing arm is a quadrilateral, 

with one short side connected to the motorcycle's frame with 

bearings so that it can pivot. The other short side is the rear 

axle around which the rear wheel turns. The long sides are 

connected to the motorcycle's frame or rear sub-frame with 

one or two shocks with coil-over springs. In production 

motorcycles, swing arms are not exactly rectangular, but their 

function can be more easily understood by thinking of them 

as such. The hydraulic shock absorbers used on the rear 

suspensions of motorcycles are essentially the same as those 

used in other vehicle applications. 

The leaf spring used in our project is of quarter leaf 

type, the two components viz. spring arm and coil springs are 

replaced by one component- a quarter leaf suspension. 

 
Fig. 3: Quarter Leaf Spring 

The leaf spring of the present invention is preferably 

a cantilever leaf spring, or more preferably a quarter leaf 

spring. Most preferably, the leaf spring has a contact line 

between the leaf spring and the transverse cross member of 

the swing arm that remains generally same throughout the 

travel distance of the swing arm. This significantly reduces 

wear of the suspension system because there is no friction or 

relative movement between the leaf spring and the cross 

member. 

The present invention provides a simple, light 

weight means improving a motorcycle suspension system. 

The present invention is inexpensive to manufacture, efficient 

in operation and generally has no visible suspension 

components to maintain the highly desirable appearance. 

IV. EXPERIMENTAL RESULTS 

A. In Case of Hubless 

Decreased weight of the vehicle i.e. it claims to make the bike 

lighter and striking in appearance as compared to the 

conventional (Actual Model) because of removal of hub and 

spokes. Steering becomes all the more easier due to 

elimination of effects of deformation of stub axles and forks 

of the motorbikes. Vibration and jarring are reduced by 50% 

as compared to the actual model. Center of gravity is brought 

much nearer to the ground. Reduction in production cost. 



Design & Development of Hub less Motorcycle with ‘RLS’ 

 (IJSRD/Vol. 5/Issue 11/2018/192) 

 

 All rights reserved by www.ijsrd.com 779 

Improved braking performance because of reduction in the 

load as well as reduction in release in pollution and 

conservation of resources. 

B. In case of Rear Suspension 

Leaf spring suspension are much simple, since the axle is 

suspended by the spring, and does not require the complicated 

suspension and geometry of the coil-spring set-up. Leaf 

spring are also capable  of  handling  much  higher  loads  with  

less  deflection  than  coils.  Reduced wear of the Suspension 

system because there is no friction or relative movement 

between the leaf spring and the cross member. 

The cost of rear suspension of the vehicle is 

compared below: 

 
CONVENTIONAL 

SUSPENSION 

QUARTER LEAF 

SPRING 

SPRING INR 5196.84 INR 1550 

SWING-

ARM 
INR 620 NIL 

TOTAL INR 5816.84 INR 1550 

Table 1: Cost of a Conventional Rear Suspension v/s 

Quarter Leaf Spring 

Therefore total cost savings as we can see from the 

above chart amounts to INR 4266.84. So as a result of 

reduction of the cost, the vehicle can be offered at a low price 

to the end customer 

V. CONCLUSION 

Hubless  wheel  is  a next  generation  wheel  which  

eliminates  the short  comings  of  any conventional hub 

vehicle. In the current scenario, where safety, quality, and 

accessibility are prime concern, it provides solution to each 

of them. The current wheel design exhibits its uniqueness in 

terms of mode by which the motion is getting transmitted. 

The elimination of hub and spokes introduces safety in the 

device and ride experience enhances as the use of hubless 

wheel provides better vehicle stability .The presence of non-

complex components in the design makes it more serviceable 

and accessible. Implementation of leaf spring will effectively 

decrease the material, weight, number of parts, production 

cost and increase in carrying capacity. 
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