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ABSTRACT 

The article examines a practical and theoretical study of the process of separating seeds from saw 
gin with installed grates with a concave profile proposed by us, in contrast to the existing grates. 

Improving the efficiency of the process of separating the fibre from cotton seeds by improving the 
working chamber of the gin is one of the important issues. The main way to increase the efficiency of 
sawn gin is to increase the fibre content in the mass of seeds in the working chamber with a uniform 
decrease in its density. This can be achieved by using grates with a concave working surface, which 
serves to move the seeds away from the rotating saws and accelerate the release of bare seeds from 
the working chamber. The article discusses the movement of seeds on the concave surface of the 
grate and determines the rational parameters of their working part. 
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INTRODUCTION 

Currently, the quality of the fibre produced at 

ginning enterprises depends on the efficient 

operation of machines working directly in the 

technological process. Each technological 

process, to one degree or another, is of great 

importance in the production of high-quality 

fibre. At the enterprise, the main process 

influencing the production of fibre is the 

ginning process (separation of the fibre from 

the seed). Cotton cleared from small and large 

litter in the cleaning shops is fed to the saw 

gin, which is the main machine of the gin 

shop. The teeth of the rotating saw catch the 

cotton bites, which are fed into the working 

 

Theoretical Study Of The Movement Of Single And 

Systemic Seeds Along The Grate Of A Saw Gin With A 

Concave Profile 

 
Khayrullo Sharipov 
PhD, Namangan Institute Of Engineering And Technology, Namangan, Uzbekistan 

 

Komiljon Abdurakhimov 
Head Teacher, Namangan Institute Of Engineering And Technology, Namangan, 

Uzbekistan 

 

Sodikjon Mukhiddinov 
Master's Degree Student, Namangan Institute Of Engineering And Technology, 

Namangan, Uzbekistan 

 

Fotima Rustamova 
Student, Namangan Institute Of Engineering And Technology, Namangan, Uzbekistan 

Journal Website: 

http://theamericanjour

nals.com/index.php/taj

et 

Copyright: Original 

content from this work 

may be used under the 

terms of the creative 

commons attributes 

4.0 licence. 

 

http://theamericanjournals.com/index.php/tajet
http://theamericanjournals.com/index.php/tajet
http://theamericanjournals.com/index.php/tajet


The USA Journals Volume 03 Issue 06-2021 22 

 
 

 

   
 

The American Journal of Engineering and Technology  
(ISSN – 2689-0984) 
Published: June 18, 2021 | Pages: 21-29 

Doi: https://doi.org/10.37547/tajet/Volume03Issue06-05 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IMPACT FACTOR 

2021: 5. 705 

            OCLC - 1121105677 

chamber of the gin, and are brought to the rib. 

Cotton flies, hooked on the saw teeth in the 

working chamber, interacting with other 

cotton flies, hook them and form a raw roller. 

The raw roller rotates in the opposite 

direction of rotation of the saw cylinder and 

continuously supplies the saw teeth with 

fibre. The rib is one of the main units of the 

saw gin working chamber. Through them, the 

saw blades, freely passing into the working 

chamber, serve to remove the fibre after 

separating them from the seed of the saws 

caught in the teeth. The grate consists of 

individual grates, together with the front bar 

they make up the profile of the working 

chamber. The grates are attached to the 

upper and lower bars with special screws. 

The article explores the proposed grate 

model, consisting of four geometric shapes, 

provides an analytical analysis of the 

geometric types. The dependence of the 

location of the last rectilinear part of the 

general contour on the shape of its convexity 

and concavity is determined. 

Cotton seeds move along the contour in the 

form of a stream. We assume that the 

thickness of the flow along the contour is 

constant and equal. We compose a unique 

equation of the flow in each section of the 

circuit. To determine the state of the flow, we 

denote its velocity, density and pressure in 

each section, respectively. Let us determine 

the flow motion along the contour with 

respect to the arc. 

Formulation of the problem. 

The authors have carried out several studies 

to improve the working elements of the gin. 

The purpose of the research is to create the 

possibility of timely withdrawal of bare seeds 

from the working chamber of the saw gin by 

creating a groove, i.e. concavity on the 

working surface of the grate. In addition, 

having made a device that performs this 

process, the definition of effectively working 

technological dimensions, as well as their 

introduction into production. The choice of 

the optimal design and technological 

parameter of the new grate is a crucial stage 

in the research work. 

 

Mathematical model of the problem. 

1. Mathematical model of the grating 

profile and its theoretical analysis. Let us 

consider that the transitions from one to 

another section AB, BC and CA of the concave 

grate are expressed by circular arcs (Fig. 1). 
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Fig. 1. Schematic diagram of the rib. 

 

a) for the straight line EA - the coordinates of the points E and A are determined in relation to 

the XFY coordinate system: 
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b) for a circle centered at point O1 and radius R: 
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Let us determine the coordinates of the point β related to the given circle: 
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c) for a circle centered at point O2 and radius R 
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for direct CD: 
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In this case, the analytical equations of the grate profile will be in the form: 

OA: 
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For a circle with center O1 
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Using separate functions of the grating profile, based on the above equations, the view on the XOY 

coordinate system obtained with the MAPLE-17 program is shown in Fig. 2. 
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Fig. 2. View of the grating profile in the XOY coordinate system. 

 

2. Theoretical study of the movement of single and systemic seeds on a grate with a concave 

profile. 

Let us compose the differential equations of the movement of seeds along the main sections of the 

grate BC, CD and DE. 

Differential equation of seed movement along with the profile of the BC curve: 

  2

11010111 ))(())(cos())((sin()( tmRtftmgtmR     10 tt   (11) 

Differential equation of seed movement along with the profile of the straight line CD: 

)cos(sin)(sm
00

 fmgt    21 ttt     (12) 

Differential equation of seed movement along with the profile of the DE curve: 

  2
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Initial conditions: 
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The above differential equations, with appropriate initial conditions, were solved numerically using 

the MAPLE-17 program. 



The USA Journals Volume 03 Issue 06-2021 26 

 
 

 

   
 

The American Journal of Engineering and Technology  
(ISSN – 2689-0984) 
Published: June 18, 2021 | Pages: 21-29 

Doi: https://doi.org/10.37547/tajet/Volume03Issue06-05 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IMPACT FACTOR 

2021: 5. 705 

            OCLC - 1121105677 

The calculation was carried out for the proposed grate with a concave profile and the following 

parameters were taken 14,0R1  , 14,0R 2  , 3,0f  , 0

10 30 , 0

0 10 , 0

20 10  

The graphs of the path and movement of the seed on the sections of the grate BC, CD and DE were 

obtained. 

 

  
Fig. 3. The law of movement of seeds along 

the section of the grate of the aircraft during 

the course of time. 

Fig. 4. The law of movement of seeds along 

the section of the grate of the SD in the 

course of time. 

 

  
Fig. 5. The law of movement of seeds along 

the section of the DE grate in the course of 

time. 

Fig. 6. The law of movement of seeds 

along the section of the DE grate in the 

course of time. 
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Let us compose the differential equations for the movement of seeds along the grate for each 

section. Differential equations for the movement of seeds along a rectilinear DC profile: 

111 sin(cos)(сom  fmgt    10 tt   

Differential equations for the movement of seeds along the curvilinear profile of the CB: 

 )(sin)(()(1 tftсos
R

mg
tRm    21 ttt   

Differential equations for the movement of seeds along the curvilinear profile of BA: 

)(sin)((cos)(2 tftmgtRm    32 ttt     (1.11) 

Differential equations for the movement of seeds along a rectilinear profile AE: 

)sin(cos)( 222  fmgtxm    43t tt   

The above differential equations, with appropriate initial conditions, were solved numerically using 

the MAPLE-17 program, and the corresponding graphs of the distance travelled and the speed of the 

seed were obtained. Initial conditions: 
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FINDINGS 

1. An opportunity is created to improve - 

accelerate the state of the withdrawal 

of bare seeds from the working 

chamber of the gin, with known 

movements and speeds of seeds along 

concave grates. 

2. The concavity of the grate profile, 

during the withdrawal of seeds,  

 

reduces their interaction with the saw 

teeth, as a result, reduces the time for 

seeds to leave the working chamber. 

3. Analytical equations are given for the 

sections of the concave grate 

transition, the profiles of which are 

expressed by circular arcs, and graphs 
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are obtained using a computer 

program. 

4. The graphs of changes in the laws of 

motion with respect to the time t of 

displacement and the speed of the 

seed along the concave profile of the 

grate were obtained. 
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