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Abstract— This Project is about design of leaf, root cutting 

and sorting mechanism. Onion stem cutting and sorting 

machine is used to cut the onion stems and sort the onions on 

basis of their size effectively. This machine is portable for 

farmer for domestic purpose. Belt and pulley arrangement is 

used in this mechanism for sorting. Now-a-days, many of 

farmers require hand labours for removing stem and roots 

after harvesting. So, this machine will reduce the requirement 

for manual labour. This machine has ability to cut the stem at 

faster rate than traditional method. The machine includes 

electric motor for vibrating purpose and operating blades. So, 

we working on aim that the machine would reduce human 

effort and care is taken that it will not damage the onion. 
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I. INTRODUCTION 

Currently in India, many farmers use topping operation for 

processing which means removing stems of onions by hand 

labor after harvesting. But hand topping have certain 

disadvantages which are costly in nature and more time 

consuming. Also, it is difficult task to find skilled and 

interested labor to do this job. Because of this continuous 

operation, labors will tends to fatigueless. This will leads to 

undesirable effects like non-uniform proportion and 

damaging of onion which are unmarketable. So, to increase 

the productivity and efficiency there is need to develop some 

advanced technologies with increased automation and reduce 

human errors. 

A. Objectives 

Our main objective is to replace existing conventional by 

advanced methods or to integrate existing conventional 

system with automated mechanism. To target the functional 

parameters of existing method which have certain 

disadvantages and develop some techniques to improve its 

functional characteristics. This will improve productivity and 

grading of product. 

 
Fig. 1: Sorting Bench 

B. Scope 

Today’s world is based on science and technology. For 

machines, it depends mainly on automation. Automation 

means working of machine by its own with advanced 

technologies and less human interface. So, it vanishes the 

demerits which arises due to human errors and increases its 

efficiency. So, there is also need of automation in machines 

related to onions as it is most producing crop in our country. 

The machines which are currently available in market are 

based on old technologies which have major shortcomings 

with limited functional parameters. Conventional methods set 

some threshold values for parameters of onions such as size, 

color, etc. If values of some parameters are below this 

threshold value then onion is rejected. So, our government 

developed certain rules on export of the onions to maintain its 

quality. 

II. DESIGN 

Design includes scientific principles, technical information 

and innovation for development of improvised machine to 

perform specific maximum economy and efficiency. 

The design work has been divided into two parts: 

 System Design 

 Mechanical Design 

A. System Design 

We must get to know that the selected mechanism is used in 

large scale industry or small scale industry. Therefore, space 

is main constraint. System design should be such that it can 

be placed to corner of a room. The components of system 

should arranged in such a way that it can be placed at corner 

of a room. The components should be easy disassembled 

which requires frequent maintenance. 

B. Mechanical Design 

Total weight depends upon which material components are 

selected and their dimensions. A highly weighted machine is 

difficult to transport in case of major breakdown. Also, 

because of more weight it is difficult to take it into workshop. 

 The correct design analysis of the problem is very 

important in mechanical design phase as whole success of 

project depend on it. Designer should have proper knowledge 

about loads and stresses, deformation, failure, physical 

properties of material. Various internal and external forces 

are acting on body. 

This forces are classified as: 

 Dead weight force 

 Friction forces 

 Inertia forces 

 Centifugal forces 

 Force generated during power transmission 

 Use design equations to estimate this forces 

accurately. 

 Designer should make some practical assumptions 

based on similar conditions if he have insufficient 

information about these conditions. 
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III. CONSTRUCTION OF MACHINE 

 
Fig. 3.1: 

 
Fig. 3.2: 

Fig.3.1 and fig 3.2 represents the construction of the onion 

sorting and stem cutting machine. 

 It consists of Cutting blades 

 Main frame 

 Guide slot 

 Motor 

 Pulley assembly 

 Sorting part 

A. Cutting Blades 

Cutting blades are provided with adequate sharpness to cut 

the onion stem efficiently. They are provided with some 

angles to cut by both the edges. 

B. Main Frame 

Main frame hold the vibrating part of machine. Its length and 

width are decided by the no. of onions the machine has to sort 

at a time. Then no. of rows with guide slot are decided. 

C. Guide Slot 

Guide slot is provided for forward motion of onions towards 

the cutter. They are provided with downward inclination 

towards cutter to use the gravity while vibrating of machine. 

D. Motor 

Motor is used to provide the vibrating motion to machine 

through belt drive. The selection of motor depends on the 

weight of frame. As the weight of frame increases, more 

torque and power of, motor required. 

E. Pulley Assembly 

Pulley assembly required to transfer the motion of motor to 

vibrating body. 

F. Sorting Part 

Sorting part is the second half of our machine hich is used to 

sort the onions based on their size like small, medium and 

large. 

IV. CONCLUSION 

This is one of the simplest mechanism of onion stem cutting 

and sorting. It is single labor operated machine. Here is the 

motive to invent a machine which will minimize that cost and 

time for onion stem cutting. The sorting takes place at faster 

rate. 
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