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Abstract— Earlier farmers were using Traditional farming 

method for different farming like Cultivation which is time 

consuming, hardworking and costly. Generally, the 

machines which are used for the farming purpose in India 

are of high level and high cost. All machines were used in 

farms are costlier and not affordable to farmers, and the 

machines available are generally of single use for single 

crop only. Hence, our main purpose of the research is to 

overcome this problem and to increase the utility of 

machine, and the outcome of this research is this Machine. 

This is the working model of Mini Land cultivator, we do 

their trial on the farms and results are being Positive. So, the 

machine finely tills and prepares the seedbed for different 

crops through the soil in less time with less fuel 

consumption. This machine is hence affordable for small to 

mid-scale farmers for soil cultivation of different crops in 

less time and in less cost.  In this paper we directly discuss 

about the working machinery which would work in one and 

half hector for tilling purpose. 
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I. INTRODUCTION 

Agriculture is the backbone of Indian economy as it 

provides direct employment to about 69 % of the working 

people. Being the largest source of employment and income 

to millions of people, it also provides a vast market for our 

industrial products. The country has made a three-fold 

increase in food grain production from a level of about 55 

million tonnes in 1970-71 to 1930 kg/hectare in 2010-11 

primarily on the back of increasing penetration of irrigation 

facilities, hybrid seeds and farm mechanization. 

Mechanization plays an essential role in agriculture and 

assures timely completion of farm operations as well as less 

expenditure per unit area. Further, Indian agriculture is 

characterized by small and fragmented land holdings, hill 

farming and shifting cultivation with 1.55 hectare as the 

average size of farm holding. About 78 % of the farmers 

possess an area less than 2 hectare with poor resources at 

their command, especially in the dry land regions. Tillage 

and soil production has been an integral part of traditional 

agricultural crop production practice. It is the mechanical 

manipulation of soil and plant residue to prepare a seedbed 

where seeds are planted to produce grain for our 

consumption. Also tillage breaks the soil, enhances the 

release of soil nutrients for crop growth, destroys weeds and 

enhances the circulation of water and air within the soil.  

II. LITERATURE REVIEW 

In this review we went through various aspects of machines 

for the purpose of tilling. In order to carry out this work, we 

have undergone extensive research of topic and contribution 

of various authors is as follows: 

Shabbir J. K et al. (2018), in their research, use belt 

and chain drive to reduce the speed and reduce the speed 

and increase the torque required for cultivation in the three 

different stages [1].  F.A. Adamu et al. (2014), draws our 

attention towards the performance factor of a power tiller. 

Among those demand for light weight power tiller was 

sought out most. Fuel efficiency and field capacity of such 

parameters are also discussed & we take those points in 

consideration while designing a sustainable multifunctional 

agricultural vehicle [2]. D.A. Mada & Sunday Mahai 

(2013), concluded that the importance of mechanization in 

agricultural. The information from the paper was need of 

multifunctional vehicle for pre-and post-harvesting. We 

have taken this as base for our research and further 

production of our multifunctional agricultural vehicle [3].  

Sanoj Kumar and Pankaj Kumar (2018), in their paper, we 

study the different tool attachments which are used in 

Conventional Power Tiller for different purpose for different 

Crops for tillage operation [4].A. S. Raut et al. (2016), in 

their research, utilizes the Worm and Worm Wheel Gearbox 

for inter agricultural purpose for high torque and less speed 

[5].  

From the above literature survey, it is observed 

that, a primary tillage operation constitutes the initial, major 

soil-working operations; it is normally designed to reduce 

the soil strength. Secondary tillage operations are intended 

to create refined soil conditions. The Moldboard Plow is 

most commonly used for primary tillage. Rotary tiller’s or 

Rotavators are being used now days as a secondary tillage 

implements as these tool obtain their energy in more than 

one manner, energy from a rotary source usually the tractor 

PTO. Reduced draft requirements and greater versatility in 

manipulating the soil to obtain a desired result are the two 

reasons for considering these more complex types of 

equipment’s. If draft requirements can be reduced by 

utilizing at least part of tractor’s output through PTO, the 

tractor can be made lighter which will reduce its cost and 

reduce soil compaction. Therefore it becomes necessary to 

use minimum tillage systems for the purpose of to reduce 

the mechanical energy and labour requirements, to conserve 

moisture and to minimize the number of trips over the field 

effort required for production up to the great extent. Also, 

this machine manufacturing cost is less as compared to 

other, by selecting above topic as we understand, get 

familiar and know the details of agricultural technology; 

with the help of this machine we are trying to reduce labour 

cost, time of middle class and small sector farmers. Hence, 

the Intention of this research work is to develop the 

inexpensive Multicrop agro-machine affordable to small 

scale farmers in terms of cost, time and labour. 

III. PROBLEM STATEMENT 

After doing some farmers farm survey, we find some of the 

basic equipments which local small to mid-scale farmers use 

in their farms which are as follows: 
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Fig 1- Bullock Driven Razor 

 
Fig 2- Bullock Driven Cultivator 

After going through some farmers farm and 

studying the critically, it is observed that the many small to 

mid scale farmers use traditional methods of farming. For 

different cultivation, plowing, pudding famers use animal 

for labouring in the farm. Farmers generally use bullock 

driven agro-machine. But this machine is use only for single 

crop in a year by this bullock driven machine.    Fig 1 shows 

the general farming Razor Driven by Bullock used in the 

farms. This Razor is use to remove Weed from the soil 

before preparation of the seedbed for sowing. It is also use 

for soft cultivation of land. Fig 2 Shows the Cultivator 

which is also use in farm Driven by the Bullock. This 

Cultivator is use for preparation of the seedbed of many 

crops like Onion, Chilly, and Pomegranate for uniform 

preparation of the entire seedbed. Hence from going through 

all this study and going through Farmers Survey, we reach 

to the point that the machines used for the farming purpose 

are in India are of higher level. Generally all the machines 

used for farming are of higher cost and not affordable to 

many farmers.  Hence, to overcome this problem, we 

propose the ‘Mini Land Multi Crop Cultivator and Tiller 

machine’ for Soil Tilling for various crops which will be 

useful to the small as well as large sector farmers and will 

be available in the affordable cost to farmers. We are going 

to use this Local Farm Equipments in our machine which is 

generally used in farm by using animal labour. We are going 

to add this as multiple attachments in our machine to 

increase its utility. 

IV. WORKING PRINCIPLE 

The Working Principle of the machine is estimated as 

follows-  

 Engine is placed at top of model 

 With the starting of engine, pulley going to rotate and 

will transmit the power from engine shaft to the driven 

pulley mounted on the first shaft of the machine 

through the belt. 

 After the power provided to the first shaft, the sprocket 

which is it Mounted on the shaft will transmit the power 

to the large sprocket mounted on the second shaft by 

means of chain. 

 After the power transmitted to the second shaft, the 

sprocket mounted on the shaft will transmit power to 

the sprocket provided on the shaft of wheel. 

 The wheel shaft will rotated with the help chain and 

wheel base with blades are going to start its rolling 

motion. 

 Due to tractive effort, plough will move in forward and 

linear direction.  

 For support and changing the direction of plough handle 

is placed.      

 
Fig 3- Proposed Model 

V. COMPONENTS LIST 

A. Engine 

 
Fig 4- Engine (Honda GX160) 

Engine type – Air cooled four stroke OHV                                  

Engine capacity – 163cc                              

Power- 4.5HP Speed – 3000 rpm  

Carburettor – Butterfly  

Fuel – Unleaded 86 octane/ higher  

Engine weight – 14 kg  

B. Frame 

On the main body we mounted all the necessary parts which 

is used, such as engine, wheels, plough, handle, drives etc. 
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Fig 5- Frame 

Beam – L Shape  

Material – MS  

Number of members – 14  

Ground clearance – 180mm  

C. Wheel 

It is basically use for moving purpose which are move the 

overall body ahead. Blades are mounted on wheel for 

achieve traction effect. 

 
Fig 6- Wheel 

Diameter – 360mm  

Width – 160mm  

Material – MS  

Number of blades – 8 on each wheel  

Number of wheel – 2  

Track width – 540mm  

D. Bearing 

It is part which is used to enable rotation or linear movement 

while reducing friction and handling stress. 

 
Fig 7- Bearing 

Bearing number – P205  

Shaft size – ¾ inch  

Bolt size – M12 

Weight – 0.66 kg  

E. Plough  

The main aim of plough for initial cavitations of soil in 

preparation for bowing seed and made from MS. 

 
Fig 8- Plough 

Beam type – L shape  

Angle – 215°  

No. of Blades-5 

Tilling Depth – Min 4 inch  

F. Cultivator 

One of the Attachments of the machine we are making. It is 

use for preparation of seedbed for many crops like onion, 

Chilly, or pomegranate for the uniform preparation of 

seedbed. This is Schematic tractor cultivator, 

 
Fig 9- Cultivator 

G. Speed reduction unit 

We are using three different stages to reduce speed to get 

maximum torques we required for this machine, there are 

two units are as follows:  

H. Belt Drive 

It may be used as source of motion to transmit power 

efficiently track relative movement. Belts are looped over 

pulley and may have twist between the pulleys, and the 

shafts need not be parallel.  

Type – A, V-Belt  

Big pulley – 300mm  

Small pulley – 50mm  
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I. Chain Drive 

It is a way of transmitting mechanical power from one place 

to another. It used to convey power to the Wheel of a 

Vehicle. 

Type- Simplex, ISO12A-1 

Small Sprocket- 14 Teeth 

Large Sprocket- 39 Teeth 

VI. CALCULATION 

Engine speed (N1) = 3000 rpm, Engine power (P) = 3.355 

kW (4.5 HP)  

Diameter of small pulley (D1) = 50mm  

Diameter of big pulley (D2) = 300mm  

Number of teeth on small sprocket (T1) = 14  

Number of teeth on large sprocket (T2) = 39 

Engine Speed N1=3000 rpm 

Engine Power P=3.355 kW 

Diameter of small Pulley=50mm 

Diameter of large Pulley=300mm 

We know that, 

Speed α 
1

Diameter
 

Therefore, 
N1

N2
=

D2

D1
 

 

Speed of the engine is 3000RPM, 
3000

N2
=

300

50
 

                                       N2 = 500RPM 

Now, let calculate the torque for above speed 

P =
2πNT

60
 

3.35 =
2π ∗ 500 ∗ T

60
 

                         T1=64.075*103 N.mm 

So, the speed and torque for stage 1 are calculated above. 

For the second stage reduction, we consider the chain Drive 

which will take power from the belt drive. Therefore, from 

the above statement lets take 

                 No. of teeth on small sprocket t1=14 

                 No. of teeth on large sprocket t2=39 

                 N2=500RPM 

Therefore, 
N2

N3
=

t2

t1
 

500

N3
=

39

14
 

N3=180RPM 

Let calculate the torque for above speed, 

P =
2πNT

60
 

3.35 =
2π ∗ 180 ∗ T

60
 

T2=177.98*103 N.mm 

Hence, the Speed and torque for the second stage reduction 

are calculated above. 

For the third and final stage speed reduction, we again 

consider the chain Drive which will take power from the 

previous chain drive. 

Therefore, from above statement let us take, 

No. of teeth on small sprocket t1=14 

 No. of teeth on large sprocket t2=39 

                 N3=180RPM 

Therefore, 
N3

N4
=

t2

t1
 

180

N4
=

39

14
 

N4=65RPM 

Let us calculate the final torque for the above speed 

P =
2πNT

60
 

3.35 =
2π ∗ 65 ∗ T

60
 

                             T3=492.89*103 N.mm 

Final torque = 492.89 * 103 N-mm  

Hence, above calculation are for reduction of speed and 

increase of torque required for cultivation in three different 

stages. 

VII. RESULT AND CONCLUSION 

The results of research work are presented as below: 

1) This machine can be used in dry and wet Paddy 

Condition for Pudding.  It tills soil finely, incorporating 

with the crop residues into the soil and improves the 

organic structure of soil.  

2) Specially designed Ploughs reduces load on machine 

and avoids tyre slippage and reduces diesel 

consumption.  

3) It is able to retain the soil moisture and increases soil 

porosity and aeration, which enhance growth of crops.  

4) It efficiently removes the weeds, onion stubble, 

pomegranate stubble, grass, cotton  stubble. 

5) The machine does the efficient work with the less fuel 

Consumption and financially affordable to farmers. 

6) The small sprayer tank can also be attached to this 

machine to increase the its utility. 

7) Tiller is able to produce a fine seed bed with one or two 

operation. 

8) The payback period of the machine is 7-9 months. 

From the above results, it is concluded that the 

proposed mini land crop cultivator and trill machine is 

affordable to farmers and capable of performing 

multifunction farming operations like ploughing, differential 

cultivation, wrapper, pudding etc.  
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