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Abstract: In the article, on the basis of the theoretical studies carried out, the interaction of 

the blades of the bladed beater with the bars of the haulm-removing conveyor is given, analytical 

dependencies are derived to determine the length of the beater blade, the force of pressing the 

tops to the bars of the haulm-removing conveyor. 

To ensure reliable pressing of the tops when tearing off the tubers, it must be pressed by the 

beater blade against at least two bars (Fig. 1). For this length lл beater blade must satisfy the 

following condition 

 

,dLlл +                                            (1) 

 

 where    L – center distance of the bars of the conveyor 

                  canvases, мм;  d – bar diameter, mm. 

The step between the bars of the rare-bar leaf toppers of existing potato harvesters for the bar 

blade on metal tracks is 162.2 mm, and for the bar blade on rubberized belts - 172 mm, and the 

diameter of the bars is 16 mm. Substituting these values of L and d into (1), we obtain that the 

length of the beater blade must be at least 188 mm. For further consideration ll accept 250 mm. 

Taking into account this and the diameter of the shaft, as well as the elements for attaching the 

blades to it, the diameter of the beater will be Dб = 570 мм. 

Width Вл beater blades are taken equal to the width of the conveying web, i.e. 1000 mm 

Located above the rare-bar conveyor, the beater blades bend and, due to elastic forces, presses 

the tops against the web bars (Fig. 2) or the club-tearing roller (Fig. 2). When tearing tubers with 

a roller, the tops should not be pulled off the bars and from under the beater blades. 
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Fig.1. Scheme for determining the length of the beater blade 

It is obvious that in order to prevent the haulm from shrinking, the friction force that occurs 

between the blade and the rod must be greater than the maximum force for the separation of the 

tuber from the stolon, i.e. 

 

maxТF                          (2) 

 

where F - frictional force between the rod and the blade 

            beater, Н; 

      Тmax - maximum force of separation of the tuber from the stolon, Н. 

 

 

Fig.2. The scheme of separation of the tuber from the tops 
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Potato tubers, as shown by the practice of mechanized potato harvesting, as well as a number of 

studies, when passing through the separating body, are not completely separated from the tops, 

after passing up to 20-30% of tubers remain, for the separation of which additional devices are 

needed in the top removal working bodies.  

Table 1. 

The results of pulling potato bushes before and after undermining the reservoir  

Variety 

Humidity, % Weight of tubers 

(kg) extracted 

from the soil 

Weight of tubers 

(kg) not removed 

from the soil 

Percentage of 

tubers extracted 

from the soil 
haulm soil 

Before digging the formation 

Lorch 88,5 18,5 0,737 0,660 52,7 

santa 70,3 16,1 0,480 1,073 30,9 

After digging the layer 

Lorch 83,7 15,4 0,687 0,270 71,2 

santa 52,4 17,2 0,580 0,340 63,0 

Therefore, the study of the strength of stolons, as well as haulm stems, is of great interest in 

substantiating the parameters of the haulm-removing working body. 

As can be seen from Table 2, the breaking force of the stolon itself, as well as the force of 

separation of the stolon from the roots, is greater than the force to separate the tuber from the 

stolon. Since it is necessary to tear off the tubers from the stolons when removing the tops from 

the combine, we are more interested in these data. The minimum value of the force of separation 

of tubers from the stolon was 0.8-1.0 N, and the maximum was 18.0-23.2 N. 

                                                                                                              table 2  

The strength of stolons in relation to various parts of the plant 

Variet

y 

An effort,  Н 

separation of the tuber 

from the stolon 

detachment of the 

stolon from the roots 
stolon rupture 

Avg

. 

M

ma

k. 

mmi

n. 
Avg. 

Mm

ak. 

mmi

n. 
Avg. 

Mm

ak. 

mmi

n. 

Lorch 110,

3 

11

8,0 
00,8 

111,

7 

223

,0 
22,0 

114,

6 

333

,5 
66,0 

santa 111,

1 

22

3,2 
11,0 

112,

2 

330

,0 
44,0 

220,

8 

334

,0 
66,0 

Table 3 shows the breaking forces of the haulm stalk by average diameter. However, this is not 

enough to justify the parameters of the haulm-removing working body. More complete data are 
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needed, where the change in the rupture resistance of the haulm stem depending on the height of 

the stem section, and hence on the diameter, would be clarified.  

 

Table 3  

Breaking force of potato tops by average diameter 

Variety 
Average 

diameter, mm 

Breaking force, N 

среднее maximum minimum 

Acrob 9,8 427 493 349 

Lorh 8,4 417 433 349 

Victoria 8,1 343 416 271 

Cardinal 6,3 235 311 189 

Sante 6,9 219 291 170 

As is known 

,fNF =                                              (3) 

where  f - coefficient of friction of the material of the blade on the haulm; 

      N - the force of pressing the tops with the beater blade to the bars, N. 

Taking into account (3), inequality (2) has the following form 

 

maxТfN                                    (4) 

or  

,max лctgТN                                       (5) 

where   л – angle of friction of the material of the blade on the haulm, deg. 

In the process of work, several tubers are detached at the same time. With this in mind, 

expression (5) has the following form 

 

лctgnТN max ,                                (5, a) 

where  n  -   the number of tubers cut at the same time. 

The maximum number of tubers that can be pulled off at the same time can be determined by 

dividing the width of the beater blade by the average potato width, i.e. 

кл bВn /max = ,                                       (6) 
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where bк - average width of potatoes, m. 

 Taking into account (6), expression (5, a) will have the following form 

клл bctgТBN /max  .                                    (5,б) 

Substituting the known values into this expression Bл = 1000 мм, Тmax = 23,2 Н, л = 300 и bк 

= 51 мм, we obtain that to ensure the separation of tubers from the tops, the force (N) of pressing 

it with the blades of the beater to the rods must be at least 800 N. 

On the basis of the theoretical studies of the interaction of the blades of the bladed beater with 

the bars of the haulm-removing conveyor, analytical dependencies were derived to determine the 

length of the beater blade, the force of pressing the haulm to the bars of the haulm-removing 

conveyor. 

Calculations carried out according to the derived analytical dependencies showed that to ensure 

reliable pressing of the haulm to the bars of the haulm-removing conveyor and separation of 

tubers from the haulm, the length of the blade of the bladed beater must be at least 188 mm, the 

pressing force of the haulm to the bars of the haulm-removing conveyor is -800 N. 
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