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Abstract: In this article analyzed about the new technology developed for the separation of spinning 
fibers from fibrous waste goods and based on its effective operation based on experiments.  In order 
to conduct experiments in production, based on the results of theoretical research, the diameter of the 
receiving drum was 320 mm, the diameter of the main drum with metal saw tape was 560 mm, the 
diameter of the brush drum was 230 mm and the electric motor power was 4.1 kW. In this experiment, 
the main drum rotation speed was 400 rpm, the receiving drum speed was 330 rpm and the brush drum 
speed was 1350 rpm.  Based on the results of the study, the effective operation of the new device was 
confirmed. 

Keywords. Cotton fiber, fibrous waste, lint, lint, short fiber, long fibers, solid metal saw tape, cotton 
seed, gin, fine impurities, quality, drum, rotation speed, angle of inclination. 

摘要：本文在实验的基础上，分析了纺丝纤维与废品中分离纺纱新技术的有效运行情况。 为

了在生产中进行实验，根据理论研究结果，接收滚筒直径为320mm，金属锯带主滚筒直径为

560mm，毛刷滚筒直径为230mm， 电动机功率为 4.1 kW。 本实验中，主滚筒转速为400 rpm

，接收滚筒转速为330 rpm，毛刷滚筒转速为1350 rpm。 根据研究结果，确认了新设备的有

效运行。 
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INTRODUCTION. In spite of   many researchs 
have been done to improve the process of fiber 
separation from waste, some aspects of this 
process have not been fully disclosed, in 
particular, the development of fiber separation 
technology - short fiber and lint-free fiber, the 
working bodies and factors influencing the 
separation of fiber from waste. The problem of 
setting the optimal values of the parameters has 
not been fully resolved. In addition, the 
possibility of determining the optimal parameters 
of monolithic sawdust tape drums during the 
separation of long fibers from lint and short fiber 
content, as well as the possibility of directing the 
fibrous mass to the drums has not been 
sufficiently studied. Based on the above, a more 
in-depth study of the possibility of introducing 
technologies to increase fiber production in the 
enterprise, the development of the design of fiber 
separation devices from waste, which do not 
adversely affect product quality, is relevant today 
[1,2]. 

After the ginning process at the ginning plant, the 
cotton fibers are cleaned of various contaminants 
and sent for pressing. Demon seeds are sent to 
processes such as lintering, delintering, and from 
them fibrous products such as lint and short fiber 
are produced. Lintering and delintering of cotton 
seeds, i.e. the separation of fiber and short fiber 
remaining after seed germination, is extremely 
important as the main process. As a result of the 
primary processing of seed cotton in ginneries, 
fiber, short fiber, seed and technical seed, wool 
and short fiber products are obtained [3,4]. 

The industrial grade of cotton fiber is determined 
by the indicators of tensile strength, degree of 
maturity, defects and contamination, moisture 
content (as a percentage of dry weight). The 
tensile strength and degree of maturity are the 
most important criteria in determining the 
industrial grade of cotton fiber. The indicators 
characterizing the varieties of cotton fiber 
according to the state standard are given in Table 
1. 

During the processing of cotton seeds, its 
complete hair coverage and residual fiber (after 
fiber separation) are analyzed. The less hair the 
cotton seed is covered with, the more efficient it 
will be in the production of oil and in its use for 
planting. 

Table 1 

Indicators characterizing the type of cotton fiber 

Indicat
ors 

Norms by varieties 

  High I II III 
I
V 

V VI 

Breaki
ng 
force 

4.6 
an
d 
mo
re 

4.8
-
4.4 

4.3
-
3.4 

3.8
-
3.4 

3.3-
3.0 

3.
9-
2.
5 

Le
ss 
th
an 
2.
5 

Maturi
ty 
coeffic
ient 

2.1 2 1.8 1.6 1.4 
1.
2 

N
ot 
les
s 
th
an 
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1.
2 

Defect
s and 
polluti
on 
total, 
in% 

1.9 2.1 2.6 3.5 5.3 
8.
6 

12
.8 

Moistu
re 
relativ
e to 
dry 
fiber 
weight
, in% 
(for all 
cotton-
growin
g 
district
s) 

8 8 9 10 11 12 12 

 

The amount of short fiber that can be separated 
from the cotton seed in a gin machine varies 
considerably. It also depends in part on the seed 
and industrial varieties of cotton as well as the 
growing conditions. In the research of scientists 
of JSC "Pakhtasanoat Ilmiy Markazi" for 
different seed varieties of cotton, after separation 
from the fiber in the gin machine, the average 
calculation criteria for full coverage of the seed 
is set (Table 2). 

Residual fiber content of a seed is the weight of 
individual fibers of more than 6 mm in length 
that adheres to the seed after manual separation 
of the fibers from 200 cotton seeds. 

This size is compared with the standards that 
determine the degree of purification (whether it 

is partially cleaned or over-scraped) and the 
correctness of the fiber separation process. 
Incomplete cleaning of the seed, ie an increase in 
the amount of residual fiber, leads to the 
retention of pure spun fiber, which reduces the 
yield of fiber from seed cotton. Excessive 
scraping of the seed also reduces its staple length 
due to an increase in the amount of lint [5-7]. 

Table 2 

Calculation norms of seed hair cover after fiber 
separation 

Seed 
variety of 
cotton 

Complete hair 
coverage of the 
seed, in% 

The 
average 
percentag
e of full 
hair 
coverage 

Varietie
s I- II 

III- IV 
varietie
s 

Medium fiber varieties 

Namangan
-77 

12.7 14.0 13.0 

S-6524 12.5 14.0 12.8 

137-F 12.7 14.0 13.0 

138-F 14.0 15.5 14.3 

S-1472 11.5 13.0 11.8 

Fine-grained varieties 

2I3 2.5 3.5 2.7 

5476-I 2.5 3.5 2.7 

504-V 4.5 5.0 4.6 

5904-I 3.0 4.0 3.2 
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Complete hair coverage of the seed is the amount 
of weight expressed as a percentage of the 
original residue of the broken seed for analysis 
after the fiber or short fiber and fine hairs have 
been separated from the seed cotton. 

METHOD. In the main technological processes 
in the cotton ginning industry, no matter how 
perfect it is, various fibrous wastes are formed, 
which are practically impossible to eliminate. 
When considering the possibility of reducing the 
amount of waste, it became clear that this 
situation is related to the nature of the process. 
These cases occur due to the requirements of 
fiber separation from seed, its purification, 
lintering, delinterization, production of high-
yield products and so on. 

In the production of textile products from cotton 
fiber, a certain part of the raw materials delivered 
to the enterprise is wasted in various 
technological processes. This situation occurs 
not only in ginneries, but also in textile and light 
industry enterprises. 

The release of fiber waste from fiber separation 
and lintering processes, air purification 
chambers, and fiber cleaning machines at the 
ginning plant has been confirmed in many 
studies. In these studies, fibrous waste has been 
recommended as a raw material for spinning, 
sewing, cotton production and non-woven 
fabrics through recycling. It is known that 
according to the State Standard [8,9], fibrous 
wastes of ginneries are divided into three types 
depending on their quality: short fiber, 
regenerated (separated) fiber, cotton wool.  

Short fiber is a product that comes from the 
process of seed separation, sorting and sorting, 

which is introduced before the process of fiber 
separation, cleaning, lintering, and has a fiber 
with a certain impurity. The composition of short 
fiber can vary, including diseased, weak seeds, 
fibers adhering to seeds, fibers not adhering to 
seeds, various small and large contaminants, 
plant fragments.  

The distance between the columns of the fiber 
separation machine (jinn) is suitable for standard 
students, and it is possible to adjust the amount 
of short fiber output through a short fiber coaster. 
In addition, the output of short fiber also depends 
on the navigation of the raw cotton. In the 
technological process in the processing of raw 
materials of 1st and 2nd grade, depending on the 
weight, 0.22-0.35%, and in the processing of 3rd 
and 4th grade cotton 0.45-0.65%, and in some 
cases up to 1.6%. short fibers may separate. 
When the distance between the columns of the 
fiber separation device is greater than the set 
value, a larger seed is added to the waste. Seed 
cotton should be divided into 2 types of short 
fiber depending on the navigation, fiber content, 
dirt, moisture and color, and meet the 
requirements given in Table 3. 

Table 3 

Properties of short fiber products separated from 
cotton 

№ 
Name of 
indicators 

Types 

1 2 

1 Short fiber color 
White to 
light 
yellow 

Yellow 

2 Fiber, % 45-55 

3 Dirt, % 15-Dec 
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4 Humidity, % 12-Oct 

5 
Undeveloped 
seeds 

The norm is not set 

Table 4 

Properties of regenerated fibers 

№ Property name 
Variety 

1 2 

1 
The tensile strength 
of the fiber, N 

0.041 0.032 

2 
Defective and 
contaminant 
content,% 

11-12 22-23 

3 Moisture content,% 9.5 11.5 

 

Type 1 and type 2 short fibers are processed in 
the short fiber regenerator to produce regenerated 
fibers. These regenerated fibers contain a large 
amount of various defective and dirty 
compounds. In addition, the length of the fiber 
staple is not the same, it is observed that the 
length of the short fibers is 3-7 mm smaller than 
the fibers in it. The classification of fibers by 
regeneration and the requirements for other 
properties are given in Table 4.  

At the ginnery, OVM type cleaners are available 
in OVM-1 and OVM-2 brands [10-12]. While the 
OVM-1 machine cleans wool and lint products, 
the OVM-2 machine is used to clean short fiber 
products from contaminants. The cleaners of 
both brands differ in the parameters of the main 
drums, the values of the mesh surfaces and the 
distances between the drums. 

The company has an OVM cleaner (Fig. 1), 
depending on the type 1 or 2, with 1 pins, or a 
drum with a saw, 2 mesh surface, 3 screw 
compactors, 4 bodies, 5 screw devices for the 
removal of various properties found 

The cleaning process of these cleaners: fibrous 
waste is dragged on the surface of the net under 
the influence of screw piles (beaters) of rotating 
drums, crushed, and the impurities and dust in it 
are separated through the cracks in the surface of 
the net. The separated contaminants are 
discharged out of the machine through the auger 
device. The cleaned portion of the fibrous waste 
is fed into a screw compactor, where it is 
compacted and sent to a press machine. 

Figure 1 shows a drum of an OVM-1 type 
cleaning machine. 

Table 5 

Description of OVM type waste treatment 
machines 

Cleanin
g brands 

Grid 
surface 
paramete
r 

Drum 
structure 

Mesh 
surface 
and 
drum 
distance
, mm 

OVM – 1 

The 
diameter 
of the hole 
is from 1.5 
mm 

It has 
stakes 

3.5-7 

OVM - 2 

The hole is 
3x25 mm, 
made of 
wire 

Loosenin
g 

20-22 

The hole is 
8x8 mm, 
made of 
wire 

Loosenin
g 

19-23 
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To date, ROV brand equipment has been used in 
enterprises to regenerate (spinning) fiber from 
fibrous waste (short fiber) that can be used in 
textile enterprises. This device has been used in 
the waste treatment department of the ginnery as 
part of OVM type cleaners. This technology has 
been used for continuous cleaning of fiber waste 
from fiber separation (ginning) and treatment 
units and separation of normal fibers. The main 
working bodies of the ROV-type regenerator are 
shown in Figure 2, which consist of: waste 
treatment, mesh surface drum and regeneration 
sections, as well as a supply-adjuster, body and 
drive cabinet. 

  

Figure 1. OVM-1 type cleaning machine 

 

Figure 2. ROV type fiber waste regeneration 
machine 

In the cleaning section of the regenerator, the 
device is supplied with waste and cleaned of 

contaminants. This section consists of 1-row 
supply rollers, 2-saw drum, 3-column grate, 4-
pile drums, 5-single-column grate and 6-screw 
augers for removal of contaminants. The mesh 
surface drum section is used to separate the 
cleaned waste from the air stream and to transfer 
it in a canvas mode by uniformly adjusting the 
thickness and width. This section consists of a 7-
gauge surface drum and an 8-gauge roller that 
carries the finished canvas. 

The task of the device regeneration unit is to 
separate the normal fiber from the short fiber and 
to clean the fiber again. This section consists of 
9 supply tables, 10 supply rollers, 11 saw drums, 
12 grate grate and 13 saw blades. The supply-
adjustment section to the right of the regenerator 
monitors the performance of the device. This unit 
is equipped with a pulse breaker, lever system 
and manual vibration devices, which are located 
on the side of the body of the 14th device. The 
body is attached to the 15th frame.  

In this fibrous waste regeneration device, the 
separation of the fiber that can be spun from the 
waste is carried out in the following case: The 
brushes in front of the drum serve to make the 
waste stick more tightly to the drum tooth. The 
waste attached to the saw drum hits a 3-column 
grate. As a result of this collision occurring 
several times, the contaminants contained in the 
waste, unripe seeds and foreign defective 
mixtures pass through the grate and fall into the 
conveyor 6-impurities.  

The normal fiber mixture cleaned in the device is 
taken from the saw drum by centrifugal force and 
moved towards the drum with piles. Drums with 
piles are passed through a grate grate and re-
cleaned. Foreign contaminants separated from 
the mass pass through the grate and pass to the 
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conveyor for dirty mixtures. In the device, the 
clean fibers are sent to the mesh surface drums 
section. The air used in the device directs these 
fibers evenly to the mesh surface drums. The 
slotted rollers take the fibrous layers from the 
surface of the mesh surface drums and direct 
them across the tray to the supplier. As the axis 
of the supply rollers is compressed on all sides, 
the fiber supply is compressed on the table. The 
compressed fiber layer is directed to the drums 
with saws. The layer of fiber from the bottom of 
the drum is combed, removed and cleaned again 
with the help of a grate. The fiber separates from 
the drum by centrifugal force and enters the 
condenser using a pneumatic current. Fiber waste 
from the gin is divided into 3 types: short-fiber, 
fluffy and fluffy. Short-fiber waste is a mass 
produced during ginning, seed cleaning and fiber 
regeneration. Its appearance is determined by 
comparison with a sample taken from the waste. 
Short fluff waste is a mass captured by a 
condenser for fluff and an air purification system 
using a cyclone. 

Experience has shown that in ginneries, 
an effective device that allows to separate 
long fibers from lint or short fiber from 
technological processes has not yet been 
developed in practice. Therefore, based on 
the results of theoretical research, it will be 
necessary to create an experimental design of 
a new device and conduct experiments.   

THE MAIN ISSUE. On the basis of a 
comprehensive analysis of the prospects for the 
improvement of technological processes, the 
recognized directions of the use of fibrous waste 
in textiles are identified [13,14]. In practice, not 
all of these areas have been introduced into 
production. Some of them have no scientific 
basis. 

 
Figure 3. Schematic diagram of a spinning 
cotton fiber separation device 
 
In determining the direction of waste use, of 
course, it is important to have a technological and 
economic justification for the production of more 
valuable and high-quality products, as well as 
less expensive. Although technological process 
wastes contain fibers suitable for spinning, the 
economic efficiency of spinning yarn from them 
is insignificant. Therefore, methods such as 
cleaning such wastes from special fibers in 
special methods or adding them to wastes that are 
really suitable for spinning, using them as raw 
materials for non-woven fabrics or for the 
production of cotton, are more effective. 

In order to solve this task, the goal was to create 
a device for the separation of fibers from waste 
from technological processes.  

As a result, the amount of fiber output in the 
enterprise will increase and the quality of lint will 
improve. The purpose of offering the device is to 
increase the amount of fiber output in the 
enterprise by separating the long fibers that are 
added to the waste (short fiber), as well as to 
prevent the addition of long fibers to the lint by 
processing lint, and improve lint quality. 
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The proposed device consists of the following 
main elements: 1 inlet pipe, 2-saw receiving 
drum, 3-main drum with metal serrated tape, 4-
brush drum for stripping long fibers, 5-kojuh, 6-
router for long fibers, 7-short mine for fiber, 8-
motor, 9-mine for long fiber and 10-mesh surface 
(Fig. 3). 

This device works as follows: the fiber mass 
from the technological process comes to the saw 
receiving drum 2 through the inlet pipe 1, where 
the fiber mass is attached to the drum for 
grinding and the grinding process begins and it is 
further grinded using side-mounted drills (not 
shown). The crushed fiber mass is then passed 
through the mesh surface 10 to the main drum 3 
with metal serrated tape and the long fibers in the 
mass are carried by the inclined teeth of the main 
drum. The remaining short fibers and other 
contaminants in the receiving drum 2 come down 
and are discharged out of mine 7 for the short 
fibers. 
In order to increase the accuracy of hanging long 
fibers, a guide 6 is mounted on the lower wall of 
the main drum 3 with metal serrated tape, by 
means of which long fibers are routed to the main 
drum. 
The long fibers attached to the main drum 3 are 
removed in the next process through the brush 
drum 4 and out for the long fibers through the 
shaft 9. 
An experimental version of this device was 
prepared and initial tests were conducted to 
determine the possibility of efficient separation 
of fibers that can be used in industry. 
Among the properties that characterize the length 
of a fiber, its uniform distribution along its length 
is of great technological importance. Therefore, 
the experiments were repeated several times.  

The second and most important aspect of the 
issue is to determine the feasibility of using these 
fibers in industry. Therefore, work was carried 
out to determine the technological significance of 
fiber. 

The fiber separator is wrapped around a headset 
consisting of a receiving drum saw, which is the 
main working body, and a separating drum with 
a solid metal saw tape. In addition, the device 
frame consists of a steel profile for 40x80 mm, 
the diameter of the receiving drum is 320 mm, 
the diameter of the main drum with metal 
serrated tape is 560 mm, and the diameter of the 
brush drum is 230 mm. The electric motor power 
is 4.1 kW. 

Experimental studies were conducted on cotton 
fiber grown in the region, in conditions close to 
production. Taking into account the size of the 
fiber mass coming from the liner, the inlet pipe 
was taken as 500x200x3. The supply was done 
manually. Indicators were determined before and 
after the experiment.  

During the experiments, it is necessary to select 
the parameters that allow maximum separation of 
long fibers in lint and short fiber content. To do 
this, it is necessary to take into account factors 
such as the geometric parameters of the saw set, 
drum rotation speed of the saw and metal serrated 
tape, the distance between the brush drum and 
the drum with metal serrated tape, the angle of 
inclination of the guide. These factors have been 
identified on the basis of theoretical and practical 
research conducted in previous chapters, and 
their applicability is based on experimental 
studies conducted under production conditions. 
During the experiment, 2 sets of D40-30-30 and 
D37-30-40 (Doffer wires) for the separating 
drum were installed and tested. In each test, the 
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amount of long fibers that were separated and 
that went out with the short fiber was measured.   

RESULTS ANALYSIS. Testing of the new 
device in production conditions was carried out 
in accordance with the existing regulations, S - 
6524 and Namangan - 77 industrial varieties, first 
and second grade, 6-12% humidity, 1.9-4.8% 
pollution, seed fluff 7-12% were carried out in 
sizes. This device is installed in the pressing shop 
of the enterprise after the short fiber condenser, 
and the condenser discharges the fiber waste into 
the device. Sampling after the device was 
performed according to the existing method [15, 
16]. 

Table 6 shows the results of initial experiments 
with the new device. The experiments were 
performed according to the device parameters 
identified in the theoretical studies. 

Table 6 

Influence of separating drum rotation speed and 
headset type on fiber separation efficiency 

№ 

Separat
ing 
drum 
rotation 
speed, 
rpm 

Distan
ce 
betwe
en 
separa
tor and 
brush 
drums, 
mm 

Amount 
of 
separatio
n of long 
fibers (by 
short 
fiber),% 

The 
amount of 
long 
fibers in 
lint,% 

D4
0-
30-
30  

D3
7-
30-
40 

D4
0-
30-
30  

D3
7-
30-
40 

1 

250 

1 65 59 49 47 

2 1.5 65 59 47 47 

3 2 62 55 44 46 

1 
300 

1 69 60 55 48 

2 1.5 69 58 58 49 

3 2 65 63 59 51 

1 

400 

1 73 69 65 52 

2 1.5 72 61 64 55 

3 2 70 65 60 55 

1 

450 

1 68 65 55 51 

2 1.5 65 64 54 52 

3 2 62 62 51 49 

1 

500 

1 64 62 51 49 

2 1.5 64 64 54 50 

3 2 62 52 55 50 
 

We take the key moments from this table and plot 
them using a special program. In addition, the 
table shows that the D40-30-30 headset used for 
separation is more efficient. Therefore, it was 
recommended to take these parameters into 
account when conducting further research. 

 

Figure 4. The dependence of the device 
efficiency on the distance between the main 
drum and the brush drum with metal serrated 
tape 
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Figure 5. Dependence of head drum rotation 
speed with metal serrated tape on device 
efficiency  

Conclusion. The results of the above 
experiments show that the values of the 
parameters determined in the theoretical studies 
were also confirmed in the experimental studies. 
In particular, the overall efficiency was 71-72% 
when the rotational speed of the main separator 
metal serrated tape drum was nab = 400 rpm, the 
angle of inclination of the guide was 100, and the 
distance between the main drum and brush with 
metal serrated tape was 1 mm. This situation is 
also seen in the graphics built into the computer 
program (Figures 4, 5). 

In theoretical studies, if the values are set to the 
production copy, the operating productivity of 
the device at the rotational speeds of the drums 
in Table 6 is 300 (short fiber) - 500 (lint) kg / h, 
which is sufficient to implement the device in 
production conditions. That is, when the device 
operates at this capacity, it will be possible to 
process any fibrous mass produced at the 
enterprise.  
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