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Abstract: In this paper the author proposes a system to improve the productivity of ginning factory with the 

help of mechatronics concept. In large and growing factories, there is still some work that is carried out by the 

human beings like keeping record of measurements and moving bales of cotton from pressing unit to 

measurement & from measurement to storage room. This manual work can be reduced and will result in 

improving productivity with the help of some electro-mechanical arrangements.   
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1. Introduction 

“Ginning, in its strictest sense, refers to the process of separating cotton fibres from the seeds. The 

cotton gin has its principal function- the conversion of a field crop into a salable commodity. Thus, it is the 

bridge between cotton production and cotton manufacturing. At one time the sole purpose of cotton gin was to 

separate fibres from seed. But today's modern cotton gin is required to do much more. To convert mechanically 

harvested cotton in to a salable product, Gins of today have to dry and clean the cotton, separate the fiber from 

the seed, further clean the fibres and place the fibres into an acceptable package for commerce. The Cotton Gin 

actually produces two products with cash value i.e. the fibre and the cotton seed. Cotton seeds are usually sold 

to cotton oil mills for conversion into a number of important and valuable products, but in some cases they may 

be saved for planting purpose. The fibres are more valuable products, and the design and operation of cotton 

gins are usually oriented towards fibre production. In essence, the modern cotton gin enhances the value of the 

cotton by separating the fibre from seed and by removing objectionable foreign matter, while preserving as 

nearly as possible the inherent qualities of the fibre.” 

Thus the ginning has become a very important area to get the edge in the cotton business. Many of the 

ginning industries are well developed and taking advantages of growing technology. 

This paper mainly focuses on improving productivity of ginning and pressing unit in cotton industry, in 

today’s word of robotics, ginning factory is lagging behind to use the tool like robotics arms and electro-

mechanical systems for improving production and reducing manual work, as manual work will encourage more 

and more human error in measuring and keeping records. It is also possible to move an object with the help of 

electric motor. Proposed system will help ginning and pressing industries to do so. 

There, we are going to propose a system that will start measuring the weight of cotton bale as soon as it 

found the weight on load cell. Once the weight get stable, it will put it in SD card that is attached to the system 

and will glow the red light to indicate that system has recorded the weight after successful recording of weight, it 

will start electric motor to move conveyer belt, conveyer belt will move the bale of cotton from measuring point 

to the storage area. 

 

2. Objectives 
2.1 Identifying problems in ginning and pressing cotton industry in keeping records. 

2.2 Identifying problems in work delay in shifting cotton bales from measuring point to the storage      room. 

2.3 Evolve the technique to minimize the error that causes useless hold up in the assembly line. 

2.4 Developing a method to keep records in digital manner.  

 

3. Proposed system 
Proposed system is mainly divided in to two parts:  

 3.1 Mechanical implementation  

 3.2 Electrical implementation 

 
3.1 Mechanical implementation 

Mechanical implementation consists of conveyer belt and motor assembly and load cell with weighing 

system,The conveyor belt system consists of more than two plates (also called drums), with an unlimited central 
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transmission loop, a moving, rotating belt that creates the effect of the objects it carries. One or more of the 

pulleys will be enabled to move the belt and the moving objects and the system 

 
Fig.3.1 Mechanical implementation of System 

 

3.2 Electrical implementation 

  
Fig.3.2 Electrical implementation of System 

 
The electrical implementation of system consists of following elements: 

 

Arduino Uno: Arduino UNO is an excellent board to start with electronics and encoding. If this is your 

first experience thinking about the platform, the UNO is the most powerful board you can start playing with. 

UNO is the most widely used and written board for the entire Arduino family. 

                                  
Fig.3.2.a Arduino Uno 

 
Load Cell: A load cell is a power sensor. It converts forces such as tension, congestion, pressure, or torque into 

a measurable electrical signal and is matched to the use of a signal condition. As the power applied to the load 

cell increases, the electric signal changes to a straight line. 
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Fig3.2.b Load Cell 

 

SD card: SD card, short for Secure Digital card, is a type of memory card used to read and write a lot of data on 

a variety of mobile electronics, cameras, smart devices, and more. SD card can be removed from the SD card 

model after logging data for a required period of the time and data can be accessed from computer. 

 

VFD: Variable Frequency Drives (VFD) allow for the control of spinning objects so that the speed can be 

precisely controlled and the detailed acceleration profile of spinning and reversing can be handled at all. In short 

VFD is a third-phase three-phase AC separator. VFD used for ramping up a motor for smooth startup or to 

prevent a heavy load from on starup.This is accomplished by adjusting frequency delivered to motor. 

 

3-Phase Motor: Three-phase motors (also classified as motor-phase 3) are widely used in the industry and have 

become the function of many mechanical and electronic systems because of their simplicity, guaranteed 

reliability, and long service life. Three-phase motors are a single example of an induction motor type, also 

known as an asynchronous motor, operating using electromagnetic induction motors.  

 

4. Experiment Results 
 Result can be seen very clearly using excel sheet and calculating time for manual work and automotive work. 

                             
Fig. Excel sheet showing record of 12 hour 
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From sheet we can see that ginning can produce 82 bales per 12 hour using automated system that was 

only 73 bales per 12 hours using manual shifting and writing records on paper.  

 

Production Improvement: 

Material: Pure Cotton 

Color: White 

Purity : 99% purity 

Pattern: 3.8 to 4.2micronaire 

Length: 28-29mm 

Each bales weight: ~170 to 173  

Total production in Kg per 12Hr: 13959 

 

5. Conclusions 
With the proposed system it is possible to implement the system to prove the productivity using 

mechatronics concept, previously by using manual work there will be many chances of human reading error as 

well as its hard to keep the record of measured value. Proposed system use conveyer bet for shifting the cotton 

bales from one place to another with the help of electric motor that will be another major advantage of reducing 

man power and improving productivity 
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