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Abstract— Indian agriculture is traditionally rainfed and 

dryland cultivation. Farming practices are heavily dependent 

on physical labour and the rising cost of cultivation, acute 

labour shortage to carry out the farming practices in time, lead 

many to think alternative practices for improving their farm 

productivity in a sustainable manner. About 65 per cent of the 

total cropped area in India is rainfed. About 45 per cent of 

food grains and 75 – 80 per cent of pulses and oil seed 

production come from rainfed areas. In dry regions the soil 

contains a number of small pebbles and stones hindering 

farming activities such as land preparation and intercultural 

operations. Though rainfed drylands receive less amount of 

rainfall, the intensity during the short downpour is very high 

which leads to top soil runoff resulting in soil erosion and 

more number of pebbles and stones getting exposed in the 

field. Over years, productive lands turn barren and 

uncultivable because of low fertility, reduced water holding 

capacity and the presence of stones. Huge amount of labour 

is engaged and its unavailability is the major problem faced 

by the farmers. In general, women are engaged in the removal 

of pebbles and stones in dryland farming before the start of 

the cropping season. Till now there has been no machinery 

available to remove the stones from a field. While we have 

machines for sowing, spraying and harvesting till date no 

device has been developed for this small but importance 

aspect in farming. This project mainly concerns on 

fabricating an automatic stone remover in agriculture lands. 

This machine has been mainly developed for removing the 

stone present in the agriculture lands. In this machine we are 

using the wire mesh conveyor, conveyor with cup 

arrangement and motor. This is the time consuming process 

and it also neglects the man power. This process is 

automatically works by the power supply. 
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I. INTRODUCTION 

India is an agriculture – dominant country. It provides 

employment to 70 per cent of population. Total geographical 

area of India is 328.73 million hectares where agriculture 

covers approximately 55 per cent of country’s geographical 

area. There is a comprehensive system of land use statistics 

in India covering changes in land under various categories on 

a temporal and spatial basis. As per the latest available land 

use statistics (2012 – 2013), out of total land mass of 328.73 

million hectares in the country about 181.95 million hectares. 

As per the Agriculture Census, the farmer were divided into 

five groups based on the area of land they hold 

 Marginal- Land below one   hectare (62%) 

 Small- Land between one and two hectare (19%) 

 Semi medium- Land between two and four hectares 

(12%) 

 Medium- Land between four and ten hectares (6%) 

 Large- Land more than ten hectares (1%) 

Field clearing involves removal and disposal of 

stones and making the surface suitable for sowing. It was a 

labor intensive and time consuming process. American 

farmers employed a number of different approaches to 

accomplish this task. Some farmers complete the entire field 

clearing process over a number of weeks. The order in which 

these steps occur varies from one farmer to another. For 

example, some farmers manually remove stones from field, 

while others use machines to simplify the task. The diversity 

and complexity of practices is in particular evident in a subset 

of field clearing process-stone removal and disposal practices 

which is the focus of this project. In today’s technically 

advanced world autonomous systems are gaining rapid 

popularity. The clearing of stones from fields was a three step 

process 

 Removal  

 Transportation 

 Disposal 

Occasionally, an intermediate step involving the 

temporary storage or stock piling of stones in the field. The 

temporary storage of stones in a field occurred when the 

farmer intended to wait for more favorable field conditions 

before dragging or carting the stones off. 

The three step process could take place in a single 

day, or over several days, or be spread out over the course of 

a year or two. It was common practice to combine stone 

removal with stone wall building, farm road repairs, 

subsurface drainage, or other construction projects. Farmers 

found it was efficient, convenient and cost effective to 

remove the stones, haul them to the project locations and 

make use of the stones in constructing the walls or drains as 

part of the same operation. This avoided the time and labour 

of creating intermediate storage or stockpiles of stones and 

the inconvenience of having those piles in the field. 

II. LITERATURE REVIEW 

In India, agriculture alone contributes 27% to GDP. The 

growth of the agriculture and allied sector at the state level 

differs from that at the national level. For instance, at the 

national level, the GDP from the agriculture and allied sectors 

grew at the rate of 4.7 per cent in 2013-14, but the states of 

Gujarat Madhya Pradesh and Himachal Pradesh registered 

double-digit growth during the same period. Almost 50 per 

cent of the states were estimated to have experienced more 

than 5 per cent growth in agriculture and allied sectors during 

2013-14. 

An Indian farmer has developed a tractor-operated 

tipper (Figure 2.5) that can pick small stones and pebbles 

from soil. K. Viswanathan, innovator, said that Indian 

agriculture is traditionally, to a large extent, rain-fed and 

under dryland cultivation. Priced at Rs.1.5 lakh, the machine 

can remove small stones and pebbles from the field, improves 
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the structure and texture of the soil, increases the water 

holding capacity of the soil, and makes the soil easy for 

nursery preparation and other activities.“The farming 

practices are heavily dependent on physical labour and the 

rising cost of cultivation and acute labour shortage for 

farming work had made us think of alternative practices for 

improving their farm productivity in a sustainable manner.” 

 In hilly regions, the fields are dotted with a number 

of small pebbles and stones that hinder farming activities such 

as land preparation and inter-cultural operations, he added. 

 P. Alagesan, programme coordinator, Myrada 

(Mysore Resettlement and Development Agency) KVK, said, 

“In dryland during monsoon season, an intense sudden 

downpour though for a short time leads to top soil runoff 

resulting in soil erosion and more number of stones getting 

exposed in the field.” 

 Talking about the tractor, he added that the stone 

remover requires 35 HP and above power. It consists of 

conveyor chains drive gearbox, PTO shaft and the bottom of 

the stone remover is connected with tines. Tippers are 

connected to the backside of the equipment. 

 “While operating, the conveyor chain gets rotated at 

the rate of 12 – 16 rotations per minute. At the same time, the 

diggers loosen the soils exposing the stones which are pulled 

into the conveyor chain and collected into a tipper,” 

Viswanathan said. 

 By using this machinery a farmer can harvest 2.5 

acres of field in a day and preliminary cleaning were also 

made in this machinery at the time of harvesting, it was 

estimated that 40 per cent to 50 per cent of labour time can be 

saved. This machinery serves the multiple usages to the 

farming like stone removing, harvesting and preliminary 

cleaning of tubers and rhizomes, the innovator added. 

 He said that the machine is capable of picking both 

small and big stones, but not boulders, from a depth of 15cm 

to 25cm in the soil. In a day it can used to clear five acres. 

III. DESIGN 

A. Components 

The stone remover consists of the following components to 

full fill the requirements of complete operation of the 

machine. 

 Induction Motor 

Staring torque of induction motor is very high which makes 

motor useful for operations where load is applied before the 

starting of the motor. 

 Belt and pulley 

Power transmission is achieved by specially designed belts 

and pulleys. In pulleys there is no energy loss due to friction. 

Belt is used to transmit power at up to 98% efficiency. 

 Wire mesh conveyor 

These conveyors can be worked around obstacles and can 

work in multiple environments. Mesh size can be adjusted 

and it is versatile. It is also cost efficient.  

 Conveyor with bucket 

The bucket is made up of two or three layers sheet metal. 

 Worm and spur gear 

Worms resemble screws. A worm is meshed with a worm 

wheel, which looks similar to a spur gear. Spur gears or 

straight-cut gears are the simplest type of gear. They consist 

of a cylinder or disk with teeth projecting radially. 

 Bearing 

Bearings facilitate the desired motion by minimizing friction. 

B. Working Principle 

This project is very simple in its construction. The major 

components required are wire mesh conveyor, conveyor with 

cup arrangement, battery, belt and pulley, stone collector and 

motor. When the vehicle is switched on the front conveyor 

starts to rotate the bucket present in the conveyor is used to 

collect the sand with stone and it will drop down the sand 

above the wire mesh conveyor. With the help of the gap 

present in the wire mesh conveyor it will filter the sand and it 

will hold the stone on the wire gap. The wire mesh conveyor 

and the bucket conveyor are connected with the help of belt 

and pulley. The stone collector is present at the end of the 

wire mesh conveyor. So the separated stones are collected in 

the stone collector. After the stone collection the stone 

collector can be removed from the vehicle and we can replace 

it. For the vehicle transportation the separate motor is used 

with worm gear to transmit the power to the wheel. In back 

side of the vehicle, the handle is present to control the 

direction of the vehicle. All the components of the device are 

arranged in the frame of the vehicle. The wheels are 

connected below the vehicle. 

According to the proposed model, the dimension of 

the machine is 150 cm x 120 cm x 60 cm .This machine clears 

an average area of 40 cents in one hour.  This machine can 

carry a total load of 20 kilograms in which the stone collector 

tank alone can carry a load of 16 kilograms. The outer frame 

of the machine is made of mild steel which has very good 

mechanical properties. The collector tank gets filled in every 

15 minutes and the stones in the tank must be disposed 

manually.  

C. Motor Calculation 

1) Specification 

 Speed      N = 1440 RPM  

 Voltage   V = 230 Volt 

 Current    I = 1.62 A (full loading condition) 

 Power     P =V x I=230x0.81= 373WATT 

P= 0.5 HP 

 Motor Efficiency = 80% 

D. Formulae 

Good science project does not stop with building a motor. It 

is very important to measure different electrical and 

mechanical parameters of your motor and calculate unknown 

values using the following helpful formulas. 

This formula could be used in many cases. You may 

calculate the resistance of your motor by measuring the 

consumed current and applied voltage. For any given 

resistance (in the motors it is basically the resistance of the 

coil) this formula explains that the current can be controlled 

by applied voltage. 

Electrical power of the motor is defined by the following 

formula 

Pin = I * V 

Where, 

Pin – Input power, measured in watts (W) 
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I– Current, measured in amperes (A) 

V – Applied voltage, measured in volts (V) 

Motors supposed to do some work and two 

important values define how powerful the motor is. It is motor 

speed and torque – the turning force of the motor. Output 

mechanical power of the motor could be calculated by using 

the following formula 

Pout = Τ * ω 

Where, 

Pout – output power, measured in watts (W)  

τ – Torque, measured in Newton meters (Nm) 

ω – Angular speed, measured in radians per second (rad/s). 

Calculate angular speed if you know rotational speed of the 

motor in rpm: 

ω = N * 2π / 60 

Where, 

ω – Angular speed, measured in radians per second (rad/s); 

rpm – rotational speed in revolutions per minute; 

π – Mathematical constant pi (3.14). 

60 – Number of seconds in a minute. 

Efficiency of the motor is calculated as mechanical output 

power divided by electrical input power: 

E = Pout / Pin 

Therefore 

Pout = Pin * E 

After substitution we get 

Τ * ω = I * V * E 

Τ * N * 2π / 60 = I * V * E 

Connect the motor to the load. Using the motor from 

generator kit is the best way to do it. Why do you need to 

connect the motor to the load? Well, if there is no load – there 

is no torque. 

Measure current, voltage and rpm. Now you can 

calculate the torque for this load at this speed assuming that 

you know efficiency of the motor. 

Motor torque changes with the speed. At no load you 

have maximum speed and zero torque. Load adds mechanical 

resistance. The motor starts to consume more current to 

overcome this resistance and the speed decreases. If you 

increase the load at some point motor stops (this is called 

stall). When it occurs the torque is at maximum and it is called 

stall torque. While it is hard to measure stall torque without 

special tools you can find this value by plotting speed-torque 

graph. You need to take at least two measurements with 

different loads to find the stall torque. 

E. Torque of the Motor 

And the formula for calculating torque will be 

Τ = (I * V * E *60) / (N * 2π) = (1.62x230x0.8x60)/1440x2π 

Torque = 1.977 Nm= 1 Nm 

Torque (T) = 19.77 kgcm (or) 20 kgcm 

IV. CONCLUSION 

Stone removal was synonymous with field clearing. Field 

clearing was done to remove stones. Stone was sometimes 

removed from a lot that contained plowed / planted field. The 

fields often had non – plowable areas that contained stones. 

Stone removal is a subject which includes field clearing and 

independent stone procurement from other areas on the farm. 

Stone removal and obtainment were project based. 

The project carried out by us made an impressing 

task in the field of agricultural lands. It is very usefully for 

the workers to work in the farm land. This project has also 

reduced the cost involved in the concern. Project has been 

designed to perform the entire requirement task which has 

also been provided. 

Though this project has many advantages, it also has 

some demerits which will be overcome in future works. The 

future work involves in advancement of the proposed 

machine such as onboard power supply, automatic field 

measurement and stone removal, automatic disposal of stones 

and making it more user friendly. 
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