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Abstract— In this project normal cycle is converted in 

chainless cycle by the help of shaft and bevel gear. This bevel 

gear is connected to the shaft and it is use to increase the 

speed and torque. There is a grass cutter connected to the front 

side of the cycle, movement and cutting operation is also 

performed by help of ridding of cycle. There is rotatory 

motion of rear side of gear is converted into rotatory motion 

of shaft and then rotatory motion of shaft is converted into 

rotatory motion of front side of gear. In this project there is 

no electrical energy is required in operation of grass cutter. 

The main advantage of this project is less costly and less 

human effort is required. 
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I. INTRODUCTION 

A shaft-driven bicycle is uses a drive shaft instead of 

a chain to transmit power from the pedals to the wheel. Shaft 

drives were introduced over a century ago. Recently, due to 

advancements in internal gear technology, a small number of 

modern shaft-driven bicycles have been introduced. 

Shaft-driven cycle have a large bevel gear where a 

conventional cycle would have its chain ring. This meshes 

with another bevel gear mounted on the drive shaft. The use 

of bevel gears allows the axis of the drive torque from the 

pedals to be turned through 90 degrees. The drive shaft then 

has another bevel gear near the rear wheel hub which meshes 

with a bevel gear on the hub where the rear sprocket would 

be on a conventional cycle, and canceling out the first drive 

torque change of axis. 

The 90-degree change of the drive plane that occurs 

at the bottom bracket and again at the rear hub uses bevel 

gears for the most efficient performance. 

In agricultural fields or in nursery in house hold 

growing grass is commonly found problem. Removal of the 

grass is also a tedious job involving lot of human effort. In 

modern world as time for carrying out any things has reduced 

drastically so as to be done the removal of grass involving use 

of its minimal weight enable the flexible plastic wires cut the 

grass easily despite being not any hard and sharp a machine. 

This machine can be called as grass cutter. Depending on its 

variants it can be termed differently like solar powered 

battery powered etc. the cutter used is actually a flexible wire 

that cuts the grass with high speed rotation of the blades along 

with the centrifugal force acted on it due to material which is 

generally associated with any cutting blade. Figure 1 

represented the chainless cycle and figure 2 represented the 

chainless cycle with grass cutter. 

 
Fig. 1.1: chain less cycle [1] 

A. Approach To Experimental Design 

Here simple cycle is converted into chainless cycle by 

removing  the chain and attachment of gear drive. Bevel gear 

will be use because it can with stand at high torque. The front 

wheel is removed by the help of using a grass cutter and this 

grass cutter will help to cutting the grass in the field. 

II. PROBLEM DESCRIPTION 

In this project the main problem is joining the shaft with two 

bearings attachment for driving the cycle. 

1) Attachment of Bevel Gear with shaft after removal of 

chain. 

2) Attachment of grass cutter with front side of cycle and 

smooth operation of this grass cutter by the help of 

ridding of the cycle.  

III. METHODOLOGY 

In this project there is large amount of torque produced by 

using the shaft and bevel gear. Here rotary motion of the shaft 

is converted into rotary motion of the shaft and after that the 

rotary motion of the shaft is again converted into rotary 

motion of the wheel. 
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Fig. 3.1: Bevel Gear 

 
Fig. 3.2: Shaft drive for bicycle 

 
Fig. 3.3: Grass Cutter 

 
Fig. 3.4: chain less cycle with grass cutter 

IV. EXAMINATION OF THE DATA 

A. Table of examination of the data 

Diameter of small bevel gear 14mm 

Diameter of large bevel gear 100mm 

Diameter of spline shaft 11mm 

Grass cutter teeth thickness 2mm 

Grass cutter diameter 107mm 

Grass cutter wheel diameter 220mm 

Height of cycle frame 580mm 

Length of cycle frame 1120mm 

Grass cutter length 450mm 

Height of grass cutter from  ground 6mm 

Ultimate torque (Tmax) 3500Nm 

Maximum speed of shaft(Nmax) 6500rpm 

Length of shaft 250mm 

No. of teeth in small bevel gear 09 

No. of teeth in large bevel gear 13 

No. of teeth in largest bevel gear 44 

No. of teeth in spline shaft 9 

Table 1: of examination of the data 

B. Mechanical Properties of Cast Iron 

S .No 
Mechanical 

properties 
Symbol Unit 

Cast 

Iron 

1 
Young’s 

Modulus 
E Gpa 105 

2 Shear Modulus G Gpa 36.75 

3 Poisson Ratio v 
Unit 

less 
0.23 

4 Density ƍ Kg/m3 7209 

5 Yield Strength Sy MPa 130 

6 Shear Strength Ss MPa 169 

Table 2: 

C. Specification of Drive Shaft 

S.No Name Notation Unit Value 

1 Ultimate Torque Tmax Nm 3500 

2 Max. Speed of Shaft Nmax rpm 6500 

3 Length of Shaft L Mm 250 

Table 3: 

D. Design Assumptions 

1) The shaft rotates at a constant speed about its 

longitudinal axis. 

2) The shaft has a uniform, circular cross section.  

3) The shaft is perfectly balanced, i.e., at every cross 

section, the mass centre coincides with the Geometric 

centre.  

4) All damping and nonlinear effects are excluded.  

5) The stress-strain relationship for composite material is 

linear & elastic; hence, Hooke’s law is Applicable for 

composite materials.  

E. Formula use for calculation 

1) Mass Moment of Inertia (I) = MR2/2 

2) Polar Moment of Inertia (J) = π (do4 – di4)/32 

3) Maximum Torque on bicycle is given by T = (Mass of 

rider  x g) L Where L = Length of pedal crank in „mg = 

9.81 m/sec2 

4) Power (P) = 2πNT / 60 
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5) Shear Stress (г) = Tρ/J 

6) Max.Shear Stress (гmax) = TRo/J 

7) Bending moment (M) = EI / R 

8) Where E = Youngs modulus 

9) I = Moment of Inertia 

10) R= Radius  

11) Rate of twist = T/GJ 

12) Shear Strain = ρ (rate of twist) 

13) Twist angle, θ = TL/GJ 

14) Torsion (T) = JT.G θ /L 

15) Deflection (YMax) = ML2 /2EI 

16) Max. Deflection = [T x do / 2] / I 

Calculation 

Inner Diameter of Shaft (Di) = 0.026m 

Outer Diameter of Shaft (Do) = 0.028m 

Length of Spline Shaft (L) = 0.335m 

No of teeth in Spline Shaft = 09   

Transmission of Torque:  

If a person does not turn the pedal then he will stand in it then 

the max torque will = (body mass of the rider) ×the length of 

the pedal lever Maximum Torque is given by  

L = Length of the pedal crank in ‘m’ 

g = 9.81 m/sec2 

Assume (man weight) M = 60 kg 

Then-  

T = M×g×L 

T = 60×9.81×0.335 

T = 197.2Nm 

Power (P) = 2ΠNT/60 

            P   = (2×3.14×110×197.2)/60 

            P   = 2271.5Watt  

Shear stress (σ) = T×r/J 

                     σ = (197.2) × (7209)/1.548×10-8 

       σ = 9.18×1013N/m4 

Maximum Shear Stress (Z max) = T r/J 

Z max   = (197.2) × (0.014)/(1.548×10-8) 

Z max = 17.83×107 Kg/m3 

Diameter of large bevel gear (d=100mm) 

Moment of Inertia (I) =Π d4/32 

                               I = (3.14×1004)/32 

                               I = (3.14×0.14)/32 

                               I = 17.83×107 Kg/m3 

Bending Moment (M’) = EI/R                        

For wrought iron E = 190-200 

(R= 50mm) 

                            M’ = (190×9.8125×10-6)/50 

                            M’ = 3.728×10-5 N-m 

Rate of twist (Ɵ) = T/GJ 

        Ɵ = 197.2/(36.75×1.548×10-8) 

         Ɵ =3.46×108 

Shear Strain = ƍ× (rate of twist) 

Shear Strain = 7209×3.46×108 

Shear Strain =2.49×1012 

Torsion (T) = JT×GƟ/L 

    T = (1.548×10-8) × (36.75) × (1.163×109)/0.335 

    T = 1974.9Nm 

Deflection (Y max) = ML2/2EI 

        Y max = (29.25× (0.335)2)/(2×105×0.0039)  

        Y max = 4.008 m 

Calculation of grass cutter 

Distance covered by the grass cutter in one minute = 3 meter  

we know that- 

 

 Velocity (v) = Distance/Time 

                 v = 3/ (1×60) = 0.050 m/sec 

Speed (v) = 0.050 m/sec 

Radius (r) = 90 mm = 0.09 m 

Velocity ( v) = r ω 

0.050 = 0.09 × ω 

Angular Velocity (ω) = 0.56 red/sec 

Angular Velocity (ω) = 2πN 

0.56 = 2 × 3.14 × N 

N = 0.0892 rpm 

V. CONCLUSION 

In this project we get an efficient amount of torque 197.2 N-

m and power 2.28 KW which is greater as compare to the 

normal cycle, normal cycle can produced power 

approximately 250W ( 0.25KW). Hence here utilization of 

our external effort on pedal occurs. In this project there is no 

electrical energy is required in operation of grass cutter. The 

main advantage of this project is less costly and less human 

effort is required. 

VI. FUTURE SCOPE 

Future scope of this project is by reducing the weight of grass 

cutter the process of grass cutting will be much more easy. 

VII. SYMBOLS. 

Inner diameter of shaft Di 

Outer diameter of shaft Do 

Length of shaft L 

Mass M 

Gravitational const. G 

Power P 

Bending moment M 

Moment of inertia I 

Radius of curvature R 

Polar moment of inertia J 

No of turns N 

Maximum torque T 

Shear stress σ 

Maximum shear stress Z 

Diameter of large bevel gear D 

Bending Moment M 

Young’s Modulus E 

Angle of twist Ɵ 

Modulus of Rigidity G 

Deflection Y 

Time T 

Speed S 

Distance D 

Table 4: 
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