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ABSTRACT 

 
ARTICLE INFO 

This machine targets the small-scale farmers who have land area of less than 2 acres. 

This machine is compact and can cut up to two rows of plant. It has cutting blades 

which cut the crop in a scissoring type of motion. There are cutting blades on two 

metal strip (plate) upper blades plate will be reciprocate by scotch yoke mechanism.  

It runs on 80 cc petrol engine, this power is provided through pulley and gear box 

arrangement to the blades. A collecting mechanism is provided for the collection of 

crops to one side after cutting. This mechanism is also powered by pulley 

arrangement, two sprockets and chain arrangements given for collection of crops.  

This compact harvester is manufactured using locally available spare parts and thus, 

it is easily maintainable. This harvester might be the solution to the problems faced by 

a small-scale farmer regarding cost and labour implementation. After testing this 

machine in farm, it is found that the cost of harvesting using this harvester is 

considerably less as compare to manual harvesting. 
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I. INTRODUCTION 

Farming is most widely followed profession in 

India. Agricultural products contribute a major portion to 

our economy.  

These reapers are costly and only available of very 

large-scale farming. However, agriculture groups make 

these available for rent on an hourly basis. But the small 

holding farm owners generally do not require the full-

featured combine harvesters. 

The mission is to create a portable, user-friendly 

and low-cost mini harvester taking into account the 

requirements of current situation; the idea was created to 

prepare a machine which is cheap and will reduce the labour 

required to cut crops 

Hand reaping is done by various means, including 

plucking the ears of grains directly by hand, cutting the 

grain stalks with a sickle, cutting them with a scythe, or a 

scythe fitted with a grain cradle. 

A mechanical reaper or reaping machine is a 

mechanical, semi-automated device that harvests crops. 

Mechanical reapers and their descendant machines have 

been an important part of mechanized agriculture and a 

main feature of agricultural productivity 

 

II. PROBLEM STATEMENT 

 

Manual labour takes time and is not effective as 

they can work for 3-4 hours at a stretch. Even if the land 

holding is small, it takes two or three days to completely 

harvest the crop. High costs of machines and maintenance, 

non-availability of appropriate agricultural machines and 

equipment that cater to and suit the requirements of small- 

scale farms.  

A. OBJECTIVES: 

 
1. To fabricate the design with the knowledge and the 

selected material which are cost effective.  

2. To formulate an idea to suit our required functionality 

that is to reap the crops.  

3. To develop the idea to suitable mechanical principles and 

to design the idea to practice.   

 



www.ierjournal.org            International Engineering Research Journal (IERJ), Volume 3 Issue 2 Page 5119-5121, 2019 ISSN 2395-1621 

 

 
© 2019, IERJ All Rights Reserved  Page 2 

 

III. WORKING METHODOLOGY 

 

1. Study of conventional harvester for various crops 

In India, the Indian economy depends on 

agriculture sector on large scale. By understanding how the 

environment, crop management and other factors like 

production of high-quality nutritious food, investment in 

farming is required for good economy. So, it is very 

important to develop new equipment and machine which 

helps to develop agriculture sector and helps in Indian 

economy. 

Harvesting is most important process in agriculture 

field. The traditional ways of harvesting are sicking but it is 

very time consuming. Also, it requires more no. of worker 

and also it is too much costly. So, it’s not beneficial for all 

the farmer. So, the harvester machines are developed. But 

these machines are very big in size, heavy, costly and 

difficult to handle. Also, not suitable for small scale farm. 

So, it is of the try to overcome these drawbacks of machine. 

 

2. Selection of drive for machine 

It has two methods:  

1. Drive by motor                                        

2. Drive by engine 

We can provide the drive by motor but it is not 

comfortable because motor require large amount of DC 

current or battery. But battery is not providing such large 

current to drive the machine. Also, the battery will discharge 

after doing some work so it is not better option to drive the 

machine. Hence, we prefer engine to drive the machine.  

 

3. Selection of the crops for which machine is to be use 

 In middle part of Maharashtra maize, cane sugar 

and wheat are most taken crops in farm. For the harvesting 

of these crops it become difficult because of size of its 

steam. It’s required large power to cut. By all these factors 

taken in consideration, we design our machine for these 

crops. 

 

4. Calculation of the force exerted by crop and various 

parameter of crop 

Diameter of crop steam 

Height of cut 

These are main factors due to which more force is 

required. By observing the crop, we can understand 

diameter and height of cut easily and it is easy to calculate 

force required to cut the crops. 

 

5. Transmission system require to transmit the power to 

various parts of machine 

i. Belt drive 

ii. Gear drive 

iii. Scotch yoke mechanism 

For transmission of more power and avoid loss 

during the transmission, V- belt drive is used to transmit the 

power. Also, blades are in the machine. The motion of 

blades has to be reciprocating for cutting of crops. So, to 

move the blade effectively and in reciprocating manner the 

scotch yoke mechanism is used. 

 

6. Design of the gear drive and belt drive by structure 

analysis in Ansys and Catia 

By knowing all conditions of failure, calculating 

the power, force require to cut the crops through analysis in 

Ansys, belt drive and gear drive are design. All these drives 

are design with help of Catia. 

 

7. Manufacturing of machine 

After all the calculation the materials are selected according 

to their strength, withstand capacity. At last manufacturing 

of the machine is start. 

 

IV. CONSTRUCTION 

 

The agricultural crop reaper consists of following 

components 

 Frame 

 Petrol engine 

 Pulley and V-belt 

 Bevel gear train 

 Shaft 

 Scotch yoke mechanism 

 Cutting blades 

 Conveying mechanism 

 Heavy duty wheels 

 

Working of the setup 

Firstly, engine provides power to input shaft which is 

coupled to input pulley of v- belt drive. This power will 

transmit to shaft through output pulley. along with this shaft, 

power will be transmitted to bevel gear train. As gear train 

transmit power to vertical shaft, which is coupled to scotch 

yoke mechanism. By means of this mechanism rotary 

motion of shaft will converted into reciprocating motion 

which is provided to cutting blades plate. There are two 

blades plates out of which one is stationary, hence trimming 

or cutting action will generated and crop will cut. due to 

gravity, this cut crop will falls on conveying mechanism 

which is driven by same vertical shaft will convey cut crops 

on one side with making its layer. 

 

 
 

V. FIGURE AND CALCULATED VALUES 

 

     Sr. No.   Component       Value  

1.  Engine speed     6000 rpm  

 Engine power     3.310 KW 

2.  Dia. of both bevel 

shaft  

      20 mm  

3.  Dia. of 1st pulley        51 mm  
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4.  Dia. of 2nd pulley       204 mm  

5.  1st Resultant RPM      4161rpm  

6.  Teeth on bevel 

pinion 

      Z1= 20 

7.  Teeth on bevel gear        Z2= 40 

8.  2nd Resultant RPM       695 rpm  

9.  Torque at end of 

2nd shaft  

     39.4 Nm  

10.  Cutting force at end 

blades  

       494 N  

VI. CONCLUSION 

Engine operated reaper machine is very crucial for 

our country India, even though is not currently produced in 

industries as well as in a small enterprise industry. As 

clearly the design worked out in this paper, we can have the 

production of engine operated reaper machine that is 

produced in local industries with the available and cheap 

materials. The design can be carried out with affordable 

capacity of most of Indians. And also, a better-quality 

product can be produced. Also, able to provide the low 

farmers to use the machine in affordable cost. 
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