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Abstract: The article is devoted to the improvement of feed rollers supplying cotton to cleaning 
equipment, and the effect of cleaning on the quality of the feed rollers is herewith studied. In this 
scientific work, it was experimentally substantiated that, only when the gap between the feed 
rollers is 300 mm, full retention of the cotton on the feed rollers and the ability to control the cotton 
processing procedure is fully achieved.Based on experiments, it has been proven that widening the 
gap between the feed rollers has a positive effect on increasing the spacing, reducing the density 
of the cotton fed into the drums, preventing damage to the cotton from breaking into small bits and 
pieces. As a result, the efficiency of cleaning from small and large impurities has increased.The 
cotton composition ratio also increased due to the increase in the number of single component 
seeds. One of the most important indicators was the decrease in the amount of free fiber by more 
than two times. The regression equations characterizing the relationship between the formation of 
free fibers and repetition of cleaning have been developed. It has been shown that the amount of 
free fiber formation in the feed rolls used in practice is large, which leads to a decrease in the 
percentage of fiber recovery from cotton.Analysis of the results obtained shows that one of the 
main sources of free fibers formation is the intermediate zone (gap) of rollers and pile drums, in 
which the density of cotton is the main factor of influence. Relevant conclusions and 
recommendations have been given. 
Keywords. Feeder, shaft header, feed rollers, drum, cotton mud, cleaning efficiency, loose fiber, 
cotton structure ratio, single-seeded fibers, cotton density. 
 
INTRODUCTION 
One of the key factors in increasing the efficiency of ginning is the uninterrupted supply of cotton 
to the ginning process, the implementation of which remains one of the most pressing problems 
today. [1] 
Feeding devices are one of the main working parts of the cleaners, which consist of a mine collector 
and shovel feed rollers rotating at the same speed opposite each other in the lower part, as well as 
mechanisms that control their speed [2-3]. 
The value of the angle of cotton feeding from the feed rollers to the mine collector and the relative 
small distance between the rollers for transporting cotton to the ginning machine leads to an 
increase in the density of the cotton [4]. 
After passing the cotton feed rollers through the impact zone, they move to the cleaning zone using 
the pile drums. A practical test with existing feed rollers has shown that cotton pieces that are 
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separated from the compacted cotton by the pile drums are transferred to the cleaner without 
sufficient crushing [5-6]. 
A number of studies have been conducted to improve the quality of processed cotton [7-13]. The 
relationship between machine performances is based on the concentration and distance between 
the pile drums. The pitch of the feed rolls was chosen from pile drums with a diameter of 250 mm 
with a pitch of 50 mm. The set of feed rollers must be such that the cotton in the harvester does 
not fall freely, and that the rollers change the working efficiency [14-15]. 
Most of the studies did not take into account the formation of free fiber as a result of the interaction 
of the pile drum with the compacted cotton coming out of the supplying cotton rollers. 
When studying the processes of cleaning cotton, it is necessary to take into account the coefficient 
of the structural composition of cotton, which affects the efficiency of cleaning cotton [15]. The 
coefficient is determined using the following formula: 

or 
Where M is the number of cotton pieces; N- a number of fibrous individual seeds in the sample. 
The article explores the possibilities of reducing the density of cotton delivered to the pile drum 
by expanding the range of supply rollers. 
 
A METHODOLOGY OF CONDUCTING THE EXPERIMENTS. 
The experiments were performed on a machine consisting of 8 pile drums and 2 saw drums, type 
S65-24, with a cotton moisture content of 8.9% and a contamination of 13.93%. 
 

 
FIGURE 1. Experimental equipment 



 
 
 

8345 
 

Ann. For. Res. 65(1): 8343-8349, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

1-Pit; 2 Supply rollers; 3- Cotton ginning and heating zone; 4- Pile-bar drum; 5- Grid surface; 6- 
Cotton outlet; 7- Hot air supply pipe; 8- Air outlet; 9- Vacuum valves. 
4.5 tons of cotton were twice tested using machinery, samples were taken, cotton contamination, 
free fiber and structural composition were determined. The gap in the experimental rollers was set 
at 250 - 300 - 350 mm. When the supply roller spacing was adjusted at 350 mm, it was observed 
that the cotton fell between the rollers and the ability to fully control the work productivity was 
reduced. When the supply roller spacing was set at 300 mm, the stable performance of a feeding 
was determined and the cleaning performance was compared with the option with a spacing gap 
of 250 mm. To determine the coefficient of structural composition of cotton, 100 g of cotton was 
used first. The cotton pieces were sampled and sorted according to the number of seeds in them, 
and the value of m was determined using formula (1). To determine the free fiber, another 100 g. 
of cotton was sampled and manually separated from the fiber and determined using the following 
formula: 

 
Where: Me.t.- weight of isolated free fiber, Mn - sample weight. The results of the experiment are 
shown in Table 1 and Figure 1. 

 
TABLE 1. Effect of cleaning a gap between supply rollers 

 Gap distance between rollers is 300 мм Gap distance between rollers is 250 мм 

№ Cotton filthiness % Cleaning efficiency Cotton filthiness % Cleaning efficiency 
Smal 

l 
Larg 

e 
Gener 

al 
Sma 

ll 
Larg 

e 
Gener 

al 
Sma 

ll 
Larg 

e 
Genera 

l 
Sma 

ll Large General 

 Initial filthiness 

1 
10,2 

6 3,67 13,93 - - - 
10,2 

6 3,67 13,93 - - - 

 1-run 

 3,11 1,16 4,27 69,7 68,4 69,3 3,7 1,5 5,2 63,9 59,1 62,7 

 2-run 

 1,57 0,77 2,34 84,7 79,0 83,2 1,79 1,15 2,93 82,6 68,7 79,0 
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FIGURE 2. Supply rollers range 1-250 mm, 2-300 mm. 

 
The results show that when the range of supply rollers was expanded from 250 mm to 300 mm, it 
was observed that the cleaning efficiency was high and the free fiber was low. The cleaning 
efficiency was 5.8 and 9.3% higher in the 300 mm range compared to 250 mm in the 1st pass on 
fine and coarse contaminants, respectively, and the free fiber formation was 0.5% lower. In the 
2nd conversion, the purification efficiency was 2.1% and 10.3%, respectively, while the free fiber 
content was 0.76% less. The presence of 0.86% and 1.42% of free fiber is a major fiber loss and 
cannot be tolerated. Of course, hand-picked cotton has less free fiber. The free fiber regression 
equations took the following form. 
The spacing (gap) of the supply rollers is 250 mm Y = 0.67X2 + 2.36X + 015 
When the spacing (gap) of the supply rollers is 300 mm 
  
Y = 0.045X2 + 0.165X + 0.15 
It was found that the distance (a gap) between the supply rollers also affects the composition of 
the cotton structure. 
Figure 3 shows the process of transferring cotton from the supply rollers to the pile drum, which 
shows the cotton being transferred to a heap state for cleaning. 
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FIGURE 3. The process of transferring cotton to the pile drums by the supply rollers 

Experiments have shown that the separation of cotton into small pieces depends on the distance 
between the rollers, which ensures it’s splitting. [15] 
 
TABLE 2. Influence of supply roller spacing (gap) on cotton structure composition 

The 

number of 

fibrous 

seeds in a 
piece of 
cotton 

A gap between supply rollers ∆, mm 

∆ =300 ∆ =250 

Weight in 

gr. 

 

Amount 
Percentage 

% 
 

Weight in gr 

 

Amount 

 

Percentage 

1st run 

1 60,77 339 82,3 54,57 292 78,07 

2 13,08 40 9,7 14,99 41 10,96 

3 6,08 12 2,9 8,69 17 4,5 

4 4,68 7 1,27 7,35 11 2,9 

5 5,11 6 1,45 4,42 5 1,3 

6 4,72 5 1,2 6,18 7 1,9 

7 3,58 3 07 1,01 1 0,3 

 100 412 100 100 374 100 

2d- run 

1 81,98 463 91 82,17 461 92,2 

2 11,39 35 7,0 7,41 22 4,4 

3 1,72 4 0,8 5,96 12 2,4 

4 2,41 4 0,8 3,63 5 1,0 

5 - - - - - - 
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6 - - - - - - 

7 1,06 1 0,2 - - - 

 100 507 100 100 500 100 

 

 
FIGURE 4. Changes in the composition of the cotton structure during cleaning processes 
  
As can be seen from Table 2, when the spacing was 300 mm, single-fiber seeds accounted for 
82.3% in the first run, and 250 mm for 78.07%, i.e. the splitting of the cotton into smaller pieces 
increased the cleaning efficiency. But in the second run, the amount of fibrous individual seeds 
had the same value in both options. The coefficient of composition of the cotton structure was also 
m = 0.72 and 0.89, respectively, at intervals of 300 mm in the 1st and 2nd conversions, and m = 
0.69 and 0.89 at intervals of 250 mm. That is, a decrease in the density of cotton between the 
supply rollers leads to an increase in the coefficient m. 
 
CONCLUSION 
1. In practice, it has been proven that increasing the distance between the feeding rollers from 
250 mm to 300 mm does not adversely affect the stable operation of the feeding mechanism and 
the control of cotton processing does not deteriorate. 
2. It is recommended to set the pitch of the feed rolls to 300 mm. The cleaning efficiency was 
found to be 6.6% higher when cleaning using 2 saw drums and 8 pile drums and a 4.2% increase 
was seen when cleaning using 4 sawing drums and 16 piling drums. It was also found that the 
formation of free fibers by 0.5% and 0.76%, respectively, for 1 and 2 runs are lower at the interval 
of 250 mm than at the interval of 300 mm. 
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