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Abstract— In old days the soil cultivation is done by the man 

operated and animal operated plough. Because of the poor 

technology, lack of money. But in now day’s due to adrupt 

changes and development the plough is made easy with the 

agricultural equipment’s. There are two types of plough 

which are used to cultivation of soil these are reversible and 

non-reversible. That can be operated by hydraulic and lever 

operated. But cost is more and also it is difficult to operate. 

The primary purpose of plough is to turn over the supper layer 

of the soil, bringing fresh nutrients to the surface, while 

during weeds and the remains of previous crops and allowing 

them to break down. Our survey in the regard in several 

ploughs, revealed the facts that mostly sometime consuming 

methods were adopted in ploughing. Now the project has 

mainly concentrated on this difficulty, and hence a suitable 

device has been designed. Such that the soil can be easily 

ploughed. The fabrication part of it has been considered with 

utmost care for its simplicity and economy, such that this can 

be accommodated as one of the essentials tool in farming and 

hence we are going to develop the pedal operated reversible 

plough. 
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I. INTRODUCTION 

Farmer is the backbone of India and agriculture production is 

main key of Indian economy. India has older history of 

agriculture, In earlier days farmer used animals, like Horses, 

Oxen, Bulls, Donkey and humans in agriculture for 

cultivation purpose but due to population explosion and 

industrial revolution there is drastic reduction in agricultural 

land thereafter the new techniques implementation is required 

in agriculture sector. Agriculture and the plough were very 

important for the civilization for thousands of years but many 

changes arise in plough and ploughing during the last 30 

years. For example, the reversible plough now dominates and 

more powerful tractors are used in ploughing process. 

 The plough is a tool used in farming for initial 

cultivation of soil in preparation for sowing seed or planting. 

It has been a basic instrument for most of recorded history, 

and represents one of the major advances in agriculture. The 

primary purpose of ploughing is to turn over the upper layer 

of the soil, bringing fresh nutrients to the surface, while 

burying weeds and the remains of previous crops, allowing 

them to break down. It also aerates the soil, and allows it to 

hold moisture better. In modern use, a ploughed field is 

typically left to dry out, and is then harrowed before planting. 

Plough is used to turn the heavy growth of green manure to 

help proper decay and addition of humus to soil. It is 

generally done to create a favorable condition for seed 

placement and plant growth. It is the mechanical 

manipulation of soil which is used to maintain, modify or 

promote changes in soil environment for plant growth. The 

mould board plough is one of the oldest of all agricultural 

implements. In general, this plough is used in the areas where 

there is sufficient rainfall to produce a good crop. Of all the 

types of mould board plough, the one with single bottom and 

animal drawn and walking type is the most common among 

the farmers. However, some farmers who own tractors drawn 

multi bottom mould board plough. 

 In last few years we all have seen development in 

each and every field of life. In the field of agricultural also we 

had seen remarkable development, farmers of developed 

nations are now a day’s using harvester, tractor, advance 

machine tools and advance farm equipment’s but country like 

India most of the farmers are still using traditional method of 

farming  may be because of poor financial conditions or 

unavailability of cheap and reliable farm equipment’s. 

Farmers are facing the various problems with the agricultural 

equipment’s viz. High cost, heavier in weight, less reliable. 

 But now in days due to development of various 

agricultural equipment are made up to reduce the effort of 

human power. In that one is Plough which is very important 

and basic process for preparing the soil. The reversible 

plough has two moldboard ploughs mounted back-to-back, 

one turning to the right and other to the left. While one is 

working the land, the other is carried upside down in the air. 

At the end of each row, the paired ploughs are turned over, so 

the other can be used. 

 Objectives: 

1) Reduce the cost of (hydraulic reversible plough) plough.  

2) Economical to use. 

3) This mechanism is alter to hand operated reversible 

Plough within minimum cost. 

4) Maintenance cost is low as compare to hydraulic plough. 

II. WORKING PRINCIPLE 

Plough is used to turn the heavy growth of green manure to 

help proper decay and addition of humus to soil. It is 

generally done to create a favorable condition for seed 

placement and plant growth. It is the mechanical 

manipulation of soil which is used to maintain, modify or 

promote changes in soil environment for plant growth. The 

mould board plough is one of the oldest of all agricultural 

implements. In general, this plough is used in the areas where 

there is sufficient rainfall to produce a good crop. Of all the 

types of mould board plough, the one with single bottom and 

animal drawn and walking type is the most common among 

the farmers. However, some farmers who own tractors drawn 

multi bottom mould board plough. 
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Fig. 1: Modified Lever Design 

 In modern times ploughs are drawn by tractors. It 

takes lot of time and chances of injurious on the hand of 

operator. Now day’s hydraulic plough is used but this is 

costly and has leakage problems, this reversible plough is 

made by mechanical linkages, this methods reduce the cost of 

the reversible plough. But now day’s hydraulic plough is 

used, it required less time but it’s initial and maintains cost is 

high. 

 But the pedal operated reversible plough became 

considerably more efficient once mechanism were pressed 

into service. It gives more efficient output as compare to hand 

operated and hydraulic plough.  

 Components: 

 Main Frame: 

The frame is important component on which shaft is fitted 

with the help of bolt and mould board is also attached to 

frame. The frame is reversed by connecting rod which is 

attached to mechanism. 

 Shaft: 

The shaft rotates with help of mechanism which is useful for 

reversing the frame with the help of two bearing at its front 

inside housing. It is used in the reversible plough for the 

cultivation of the frame. 

 Tilting Mechanism: 

This is the mechanism used for reversing the frame. It is 

operated with the help of lever. It may be operated manually 

or hydraulically. 

 Housing: 

The housing consists of the front end of shaft and the shaft is 

fixed to it by spring washer and hexagonal nut. The tilting 

mechanism is also attached to housing. 

 Plough Bottom: 

It consists of mould board, share bar and landslide bolted and 

welded to the frog. 

 Bearing: 

Two bearings are mounted on the shaft at its front end which 

is useful for its rotation and supporting during the operation. 

It has been observed that there are different types of failure 

occurred in mould board plough like failure of tilting 

mechanism, failure of mould board, bending of shaft. In this 

paper we are analyzing the shaft of two furrow reversible 

plough. 

 Lever: 

Lever is also one of the main component in reversible plough. 

It is mounted on housing. It is used to turn the reversible 

plough. 

 Inner: 

It is made up of high strength material. Which is used to pull 

the lever of furrow in this mechanism. 

 Bobbin: 

A bobbin is a spindle or cylinder, with or without flanges, on 

which wire, yarn, thread or film is wound. Bobbins are 

typically found in sewing machines, cameras, and within 

electronic equipment. In non-electrical applications the 

bobbin is used for tidy storage without tangles. 

III. DESIGN ANALYSIS 

 Design of Lever Bar- 

 Force Calculation- 

Force Required For Operating Lever = 68.67 N 

Inclination of Inner = 22 Degree 

Length of lever = 725 mm 

Moment of lever = Force*Length 

     = 68.67*725 

     = 49785.75 N-mm 

     = 49.78 N-m 

Force required for modified lever = F0 

Moment of lever = Force (F0)*Length 

  49.78 = F0* 0.325 

       F0 = 153.16 N 

Tilting Force Required For Modified Lever = x 

   F0 = x*cos(𝜃) 
     153.16 = x*cos (22) 

    x =165.18 N 

 Diameter of Lever Bar- 

Assume Data (Design Data Book) 

Material- Mild Steel (C= 0.15%) 

Ultimate Tensile Strength (Sut) = 500 N/mm2 

Stress = Sut / 3 

 = 500/3 

 = 166.67 N/mm2 

Moment of lever = Force*Length 

     = 68.67*725 

     = 49785.75 N-mm 

              Mo = 49.78 N-m 

By Using Formula, 

 Mo / I = σ/y 

(49.78*10^3)/ ((π/64)*d^4) = 166.67/ (d/2) 

     d^3 = 3041 

       d    = 14.48 mm 

    d   = 16 mm (approx.) 

Where, 

 d= Diameter of lever 

 f= Force 

 x= Tilting force required 

 σ= Stress 

Mo= Moment of lever 

IV. RESULTS & DISCUSSION 

Sr.N

o 
Parameter 

Hand 

Operated 

Hydraulic 

Operated 

Pedal 

Operated 
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1 

Time 

required for 

tilting 

More less moderate 

2 Operating Difficult easy Easy 

3 
Leakage 

problem 
No More No 

4 Initial cost Less More Less 

5 
Maintenance 

cost 
Less more less 

Table No: 1 Comparison 

 
Fig. 2: Actual Model 

V. CONCLUSION  

After completing the project we are concluded that the project 

is better and simple to operate. It also replace the hand lever 

system and reverse the hydraulic system effectively by 

reducing the cost of additional equipment. It reduces the man 

effort required for the operate hand lever operated plough. 
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