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Abstract: India is an agriculture-based country, where 

a large portion of the population depends on farming 

for their livelihood. However, small-scale farmers face 

economic challenges that prevent them from affording 

expensive agricultural machinery like tractors and 

automated farming equipment. Due to this limitation, 

they continue to rely on traditional farming methods, 

which require intensive labour and time. To address 

this issue, a low-cost, multipurpose agricultural 

machine has been developed, aimed at reducing human 

effort, improving efficiency, and increasing 

productivity in farming operations. 

This project presents the design and fabrication of a 

multipurpose agricultural machine that integrates 

various farming processes into a single unit. The 

machine is capable of performing multiple agricultural 

tasks such as seed sowing, grass cutting (with two 

cutters), water drip irrigation, soil digging (ploughing), 

and soil planning after seed planting. By incorporating 

multiple functionalities into a single system, this 

innovation eliminates the need for separate costly 

machines, making modern mechanization accessible to 

small-scale farmers. 

Key points: Multipurpose Tractor, Agriculture, Farming, 

Ploughing, digging, seed sowing, fertilizer pouring, and 

soil covering. 

1. INTRODUCTION 

Agriculture plays a crucial role in India's economy, 

providing employment and livelihood to a large 

portion of the population. However, small-scale 

farmers face several challenges, primarily due to 

financial constraints that limit their access to modern 

agricultural machinery. The high cost of tractors, 

seed sowing machines, and soil plowing equipment 

makes it difficult for these farmers to adopt 

mechanized farming techniques. As a result, they 

continue to rely on traditional farming methods that  

are labour-intensive, time-consuming, and less 

efficient. To address these challenges, this project 

focuses on the design and development of a 

Multipurpose Agricultural Machine that integrates 

various essential farming operations into a single 

unit. This low-cost, efficient, and easy-to-use 

machine is designed to perform seed sowing, grass 

cutting (with two cutters), water drip irrigation, soil 

plowing (digging), and soil planning after seed 

planting. By combining multiple functions, the 

machine eliminates the need for separate farming 

equipment, reducing costs and improving 

productivity for small-scale farmers. 

The Multipurpose Agricultural Machine is powered 

by a 12V battery that drives different motors for 

various functions. The grass cutting mechanism 

operates using 555 motors, while the seed sowing 

mechanism is powered by a 10 RPM motor. The 

machine’s movement is controlled by a wiper motor, 

which transmits power through a chain and sprocket 

system to the drive shaft and front wheels. A 20mm 

shaft and bearing arrangement ensure smooth 

rotation and efficient operation. The compact and 

lightweight design allows for easy manoeuvrability 

in small farming fields, making it an ideal solution 

for marginal farmers. 

 
 

2. LITERATURE REVIEW 

 

1. Pratik Kumar V. Patel and Mukesh Ahuja, 

Research and Design of Multipurpose Agriculture 

Equipment [2021]: 

This research paper explores how traditional 

agricultural machinery can be transformed into 

modern, efficient tools. By integrating key findings, 
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the team developed a fertilizer distributor that 

optimizes fertilizer application across fields. The 

combination with a seed hopper ensures a 

streamlined and efficient process. 

2. Dr. C.N. Sakhale et al., Review Paper on 

“Multipurpose Farm Machine” [2021]: 

This paper discusses the mechanization of 

agricultural machines, particularly focusing on the 

ploughing tool. The research highlights how 

replacing the ploughing teeth can extend the life of 

the tool, offering valuable insights for improving 

machine durability. 

3. Dhatchanamoorthy N. et al., Design and 

Fabrication of Multipurpose Agriculture Vehicle 

[2021]: 

This research emphasizes the design of the machine's 

chassis and frame, using lightweight materials to 

reduce costs. The vehicle is designed to perform 

various tasks, with the capability to work within 

specific rows and columns at predefined intervals, 

catering to different crop needs. 

4. Ramesh D., Agriculture Seed Sowing 

Equipment: A Review [2019]: 

This paper reviews innovations in seed-sowing 

equipment, discussing methods to place seeds and 

fertilizers in rows at the desired depth and spacing. It 

also covers techniques to ensure proper compaction 

of soil over the seeds. 

5. Aniruddha Autade et al., Multipurpose 

Agricultural Vehicles for Small-Scale Farms [2019]: 

This study focuses on the advantages of multipurpose 

agricultural vehicles for small-scale farms. It 

describes various operations, such as cutting, land 

levelling, and ploughing, that can be integrated into 

these machines. The research also offers insights into 

compact and efficient design, reducing manpower 

and labour costs. 

6. Francesco Mocera et al., Multi-Body (MTB) 

Model of a Small Tracked Vehicle for Agricultural 

Applications[2019]: This paper presents a multi-

body (MTB) model of a small tracked vehicle 

designed for agricultural applications. These 

machines encounter various operational scenarios, 

especially in unpredictable terrains and slopes, which 

is critical for their design and functionality. 

 

3. METHODOLOGY 

1. Process Analysis: Analyze the current agricultural 

practices for seed sowing, grass cutting, soil digging, 

and leveling to identify inefficiencies and areas for 

automation.   

2. Material Preparation: Gather all necessary 

materials and components, including the 12-volt 

battery, 555 motor, 10 RPM motor, wiper motor, 

chain-sprocket system, 20mm shaft, bearings, and 

wheels.   

3. Machine Assembly: Assemble the multipurpose 

machine, ensuring proper integration of the motors, 

driveshaft, chain-sprocket mechanism, and front 

wheels for smooth operation.   

4. Power Connection: Connect the 12-volt battery to 

power the grass cutter motor, seed sowing motor, and 

wiper motor, ensuring efficient power distribution 

and management.   

5. Soil Preparation: Use the plow attachment for soil 

digging and the soil planner for leveling, ensuring the 

ground is ready for seed planting.   

6. Seed Sowing: Operate the 10 RPM motor to drive 

the seed sowing mechanism, ensuring consistent seed 

placement and spacing for optimal crop growth.   

7. Grass Cutting: Activate the 555 motor to run the 

grass cutter, maintaining the field by trimming 

unwanted grass or vegetation.   

8. Quality Check: Inspect the machine’s performance 

after each operation, ensuring all components 

function correctly and adjustments are made as 

needed.   

9. Maintenance and Storage: Perform regular 

maintenance on the machine, including cleaning, 

lubrication, and battery charging, and store it in a 

safe, dry place for future use.   

10. Field Testing: Test the machine in real        

farming conditions to evaluate its efficiency, 

durability, and ease of use, making improvements 

based on feedback. 
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4. OBJECTIVE OF THE PROJECT 

 

4.1 Develop a multipurpose agricultural machine 

capable of performing multiple tasks including seed 

sowing, grass cutting, soil digging, and soil planning. 

4.2 Incorporate a water drip system for efficient 

irrigation. 

4.3 Enable the use of a 12V battery to power 

various motors including a 555 motor for grass 

cutting, a 10 RPM motor for seed sowing, and a wiper 

motor for driving the system. 

4.4 Utilize chain sprockets connected to a 

driveshaft and front wheels (with 20mm shafts and 

bearings) to drive the entire machine. 

4.5 Ensure cost-effectiveness and efficiency for 

small-scale agricultural operations. 

5. OPERATION 

 

The operation of the multipurpose agricultural 

machine is simple and efficient. The machine is 

capable of performing several tasks, including grass 

cutting, seed sowing, ploughing, soil planning, and 

irrigation, all with ease. 

1. Grass Cutting:   

When the machine is in operation, the 555 motor is 

activated to power the grass cutters. As the motor 

turns, the cutters rotate, efficiently cutting the grass 

across the field. 

2. Seed Sowing:   

For seed sowing, the 10 RPM motor operates the seed 

dispensing mechanism. The motor ensures that the 

seeds are evenly distributed in rows at the desired 

depth and spacing. 

3. Ploughing:   

The plough is powered by the 555 motor, which 

drives the plough through the soil, preparing it for 

seed planting by loosening and aerating the ground. 

4. Drip Irrigation:   

The water tank is connected to the drip irrigation 

system, and when activated, it distributes water 

evenly across the soil, ensuring the crops receive 

adequate hydration. 

5. Soil Planning:   

After sowing, the soil planner follows to level and 

compact the soil, covering the seeds and ensuring 

optimal conditions for germination. 

6. Movement of the Machine:   

The machine is driven by the wiper motor, which 

powers the front wheels. The chain sprockets and 

driveshaft transfer power from the motor to the 

wheels, allowing the machine to move smoothly 

across the field. 

The operation of the machine is driven manually with 

a simple control system. The motor-driven 

components perform their tasks with precision, 

making the machine versatile and effective for 

various agricultural operations. 

 

6. DESIGN AND MECHANISM OF 

MULTIPURPOSE AGRICULTURAL 

EQUIPMENT 
 

The proposed multipurpose agricultural machine 

consists of the following components: 

6.1 Ploughing Mechanism 

The ploughing system includes a reversible plough or 

rotary tiller to break and turn the soil before sowing. 

Adjustable depth settings ensure optimal soil 

preparation based on crop requirements. Operated 

through a tractor PTO (Power Take-Off) or self-

propelled motorized mechanism. 

6.2 Sowing Mechanism 

A seed drill system with adjustable metering plates 

ensures uniform seed distribution. Variable depth 

control allows customization for different crops. A 

fertilizer dispenser can be integrated to enhance soil 

nutrition during sowing. 

6.3 Water Sprinkling Mechanism 

A water storage tank connected to a high-efficiency 

sprinkler system. Drip irrigation or rotating nozzles 

can be used for controlled water distribution Sensors 

can be added to optimize water usage based on soil 

moisture levels. 

6.4 Grass Cutting Mechanism 

A rotary or sickle bar cutter for weed and grass 

management Adjustable height settings to 

accommodate different terrains and crop types. 

Collection bag or mulching system to manage cut 

grass effectively. 

7. DIAGRAM OF THE PROJECT 
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8. FUTURE SCOPE AND INNOVATIONS 

8.1 Automation and Smart Farming Integration 

IoT-enabled sensors can provide real-time data on 

soil health and moisture levels.AI-driven automation 

can optimize machine operations based on 

environmental conditions. 

8.2 Renewable Energy Integration Solar-powered 

motors can reduce dependency on fossil fuels and 

enhance sustainability. Hybrid battery systems can 

ensure continuous operation in remote areas. 

8.3 Modular Design for Customization a modular 

approach can allow farmers to customize functions 

based on specific needs. Upgradable components can 

extend the machine’s usability and lifespan. 

9.RESULTS 

Motor power:120W,  

Battery voltage:12V, 

Tank capacity:3.5 liter,  

Frame material: mild steel,  

Seed sowing distance: 80 mm, 

Torque :10 N.m,  

Machine weight :15 kg, 

 Load carrying capacity: range 6-7 kg,  

RPM :55 rpm,  

Bearing: deep groove ball bearing (D=47 mm, d=25, 

B=15) 

10. CONCLUSION 

Multipurpose agricultural equipment has the 

potential to transform traditional farming by 

integrating ploughing, sowing, watering, and grass 

cutting into a single machine. The advantages of cost 

savings, efficiency, and sustainability make it a 

promising solution, especially for small and medium-

scale farmers. However, challenges such as technical 

complexity and high initial costs must be addressed 

through innovation, government support, and farmer 

education. Future advancements in automation and 

renewable energy integration can further enhance the 

effectiveness and accessibility of such machines, 

paving the way for smarter, more sustainable 

agriculture. 
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