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Abstract 

The article presents the results of the kinematic analysis of the belt element fist 

mechanism of the modernized rice sorting machine. The kinematic characteristics of 

the belt element fist mechanism of the rice sorting machine are presented. In this 

case, taking into account the limit deformations of the belt element, a formula 

expressing the vibration of the coromislo was obtained. 

  

Keywords. Brass sorter, punch mechanism, belt element, eccentric, radius, 

deformation, vibration, angle, kinematic couple, coefficient, law of motion. 

We present the scheme of the mechanism for performing kinematic analysis (Fig. 

1). From the calculation scheme, we distinguish ABD and BCD from closed 

contours [1, 2]. Closed circuit vector equations in it: 

For ABD outline: 

                              04 =−+ elq                                               (1) 

For BCD outline: 

                            
;033 =−−−+ rrllq  

               
03 =−+ rlq                                                    ( 2 ) 

                           
033 =+−++ rrllq  

 Received We project the vector equation (1) onto the axis AX 

                             
0coscos4 =−− rq eql   
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0sinsin =+ rq eq 

                                      
(3) 

From the account scheme: 
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∆BCD, ∆BC 1 D, taking into account the deformations of the strap element in the fist 

and ∆BC 2 D from triangles based on the theorem of cosines [3]; 
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From the derived expression in (5), we get the following: 
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 Figure 1. Calculation scheme of a fist mechanism with an eccentric belt 

element 

 Taking into account the option of its assembly when preparing the punching 

mechanism  and qr  values can have positive and negative signs [4]. In that case 

;qrqr  =
q = 3                                (7) 

In that case 
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It is important to determine the values of and  , respectively, depending on the 

length of the rod and the rod of the punched rice sorter mechanism.  Therefore, 

by subtracting the third equation from the first equation of the given system of 

equations (8) and dividing it by two, as well as by subtracting the fourth equation 

from the second equation and dividing it by two, the following expressions are 

formed: 
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(9) 

Accordingly, according to the calculation scheme, the maximum and minimum 

turning angles of the connecting rod r and l 3 are determined from the following expression: 

;33max  +=
 

;33min  −=
 

;max  +=
 

;max  −=
                                  (10) 

It is possible to determine the laws of motion by implementing the numerical 

solutions of the obtained expressions for the specific fist mechanisms in the rice 

sorting machine, but it is necessary to determine the uniformity of the fist belt 

element according to the experimental results and to determine ∆r and ∆l 3 [5, 6, 7]. 

 

Summary 

On the basis of theoretical studies, the kinematic analysis of the belt-element fist 

mechanism was carried out. Taking into account the deformation of the belt element, 

the expressions defining the laws of motion of the connecting rod and the crankshaft 

have been determined. 
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