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Âûñåâàþùèå àïïàðàòû çåðíîâûõ è ïðîïàøíûõ ñåÿëîê ñóùåñòâåííî îòëè÷àþòñÿ. Âûñåâàþùèå àïïàðàòû çåðíî-
âûõ ñåÿëîê îñóùåñòâëÿþò îáû÷íûé íåóïîðÿäî÷åííûé âûñåâ, òîãäà êàê ïðîïàøíûå ñåÿëêè – òî÷íûé ïóíêòèð-
íûé âûñåâ ñ çàäàííûìè ðàññòîÿíèÿìè ìåæäó ñåìåíàìè â ðÿäêå. Íàèáîëüøåå ðàñïðîñòðàíåíèå äëÿ çåðíîâûõ 
ñåÿëîê ïîëó÷èë êàòóøå÷íûé âûñåâàþùèé àïïàðàò. Äëÿ âûñåâà ñåìÿí ðàçíûõ êóëüòóð èñïîëüçóþò êàòóøêè ñ 
ðàçëè÷íûìè ïî ðàçìåðàì è ôîðìå æåëîáêàìè. Êàòóøå÷íûå âûñåâàþùèå àïïàðàòû îñóùåñòâëÿþò ñòåñíåííîå 
ïåðåìåùåíèå ñåìÿí, ÷òî ïðèâîäèò ê ìåõàíè÷åñêîìó âîçäåéñòâèþ íà ñåìåíà, ÷àñòè÷íîìó èõ ïîâðåæäåíèþ. 
Â ïðîïàøíûõ ñåÿëêàõ ÷àùå âñåãî èñïîëüçóþò ïíåâìàòè÷åñêèå âûñåâàþùèå àïïàðàòû. Îíè ïðåäóñìàòðèâàþò 
íàëè÷èå âåíòèëÿòîðà, ïíåâìîñèñòåìû, âûñåâàþùèõ äèñêîâ. Ê îòâåðñòèÿì âûñåâàþùèõ äèñêîâ ÷àñòî ïðèñàñû-
âàåòñÿ ïî äâà-òðè ñåìåíè, ÷òî óñëîæíÿåò êîíñòðóêöèþ è ðåãóëèðîâêè. Ïðåäëîæåí óíèâåðñàëüíûé êîíóñíûé 
âûñåâàþùèé àïïàðàò. Îí âêëþ÷àåò óñå÷åííûé ïðÿìîé êîíóñ, êîòîðûé çàêàí÷èâàåòñÿ êîëüöàìè. Âåðõíåå êîëü-
öî ñîåäèíÿåòñÿ ñ áóíêåðîì äëÿ ñåìÿí, íà íèæíåì êîëüöå ïî âñåé îêðóæíîñòè ðàçìåùåíû ñêâîçíûå ÿ÷åéêè. 
Ñ òîðöåâîé ñòîðîíû íèæíåãî êîëüöà óñòàíîâëåíà êðûøêà, ÷àñòü êîòîðîé ñíàáæåíà îáîäîì, çàêðûâàþùèì 
ÿ÷åéêè. Êðûøêà èìååò âîçìîæíîñòü ïîâîðà÷èâàòüñÿ âîêðóã ãîðèçîíòàëüíîé îñè. Îïðåäåëåíû êîíñòðóêòèâíûå 
ïàðàìåòðû óñå÷åííîãî ïðÿìîãî êîíóñà: äèàìåòð âåðõíåãî îñíîâàíèÿ 55 ìì, íèæíåãî 80 ìì, óãîë êîíóñà 9°, 
äëèíà 80 ìì. Ðàññ÷èòàíû ïàðàìåòðû ñêâîçíûõ ÿ÷ååê ïðèìåíèòåëüíî ê âûñåâó ñåìÿí êóêóðóçû è ïîäñîëíå÷íè-
êà. Òåîðåòè÷åñêè îáîñíîâàíà êðèòè÷åñêàÿ ÷àñòîòà âðàùåíèÿ óñå÷åííîãî ïðÿìîãî êîíóñà. Îíà ñîñòàâëÿåò 2 ñ-1. 
Íàéäåíû ìàòåìàòè÷åñêèå ìîäåëè, îïðåäåëÿþùèå äîçû ñåìÿí ïðè âûñåâå çåðíîâûõ è ïðîïàøíûõ êóëüòóð â 
çàâèñèìîñòè îò ÷àñòîòû âðàùåíèÿ êîíóñà è ñêîðîñòè ðàáî÷åãî äâèæåíèÿ ñåÿëêè. Âûñåâàþùèé àïïàðàò îáåñïå-
÷èâàåò îáû÷íûé âûñåâ ñåìÿí çåðíîâûõ êîëîñîâûõ êóëüòóð è òî÷íûé – ïóíêòèðíûé ïðîïàøíûõ êóëüòóð. Ýòî 
åäèíñòâåííûé óíèâåðñàëüíûé âûñåâàþùèé àïïàðàò. 
Êëþ÷åâûå ñëîâà: ñåÿëêà, óíèâåðñàëüíûé âûñåâàþùèé àïïàðàò, êîíóñ, ÷àñòîòà âðàùåíèÿ, äîçû âûñåâà, ÿ÷åéêà.

The sowing machines of grain and tilled seeders are significantly different. The sowing machines of grain seeders per-
form the usual unsettled sowing, while the sowing drills are a precise dotted sowing with given distances between the 
seeds in a row. The greatest distribution for grain seeders has been a reel sowing machine. The greatest distribution 
for grain seeders has been a reel sowing machine. For the sowing of seeds of different cultures, coils with different 
in size and shape grooves are used. Coil sowing machines carry out a cramped movement of seeds, which leads to 
a mechanical effect on the seeds, partly to their damage. In a row seed drill, pneumatic seeders are most often used. 
They provide for the presence of a fan, pneumatic system, sowing discs. To the holes of the sowing discs, two or 
three seeds are often sucked in, which complicates the design and adjustments. A universal cone seeder is proposed. 
It includes a truncated straight cone, which ends in rings. The upper ring is connected to the seed hopper, and the 
through ring is placed along the entire circumference of the lower ring. From the front side of the lower ring there 
is a cover, part of which is provided with a rim, which closes the cells. The cover has the ability to rotate around the 
horizontal axis. The design parameters of the truncated straight cone are determined: the diameter of the upper base 
is 55 mm, the lower one is 80 mm, the cone angle is 9°, the length is 80 mm. The parameters of through cells for 
seeding corn and sunflower seeds are calculated. The critical rotational speed of a truncated straight cone is theoreti-
cally justified. It is 2 ñ-1. Mathematical models are found that determine the dose of seeds during sowing of cereals 
and tilled crops depending on the frequency of rotation of the cone and the speed of the working movement of the 
seeder. The sowing device provides the usual sowing of seeds of grain crops and exact – dotted row crops. This is 
the only universal seeder.
Keywords: seeder, universal seeder, cone, rotational speed, seeding dose, cell.
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Ââåäåíèå
Â íàñòîÿùèå âðåìÿ äëÿ âûñåâà ñåìÿí çåðíî-

âûõ êîëîñîâûõ êóëüòóð (ïøåíèöà è äð.) è ïðî-
ïàøíûõ êóëüòóð (êóêóðóçà, ïîäñîëíå÷íèê) èñ-
ïîëüçóþò ðàçíûå, êàê ïî êîíñòðóêöèè, òàê è ïî 
òåõíîëîãèè, âûñåâàþùèå àïïàðàòû. 

Äëÿ âûñåâà çåðíîâûõ êîëîñîâûõ êóëüòóð 
ïðèìåíÿþòñÿ êàòóøå÷íûå âûñåâàþùèå àïïàðà-
òû (ðèñ. 1) [1].

Êàòóøêà 2 ïðè âðàùåíèè ïðîòèâ ÷àñîâîé 
ñòðåëêè çàõâàòûâàåò ñâîèìè æåëîáêàìè ñåìåíà 
è ïåðåìåùàåò èõ â ùåëü ìåæäó ðåáðàìè êàòóøêè 
è êëàïàíîì. Çàòåì ñåìåíà ïîñòóïàþò â ñåìÿïðî-
âîä. Ïåðåìåùåíèå ñåìÿí îñóùåñòâëÿåòñÿ â ñòåñ-
íåííîì ïðîñòðàíñòâå ìåæäó êîðïóñîì è êàòóø-
êîé, ÷òî ÷àñòè÷íî ïðèâîäèò ê èõ ïîâðåæäåíèþ.

Äëÿ òî÷íîãî âûñåâà ñåìÿí ïðîïàøíûõ êóëü-
òóð, êàê ïðàâèëî, èñïîëüçóþò ïíåâìàòè÷åñêèå 
âûñåâàþùèå àïïàðàòû, âêëþ÷àþùèå âåíòè-
ëÿòîð, ïíåâìîïðîâîäû, êàìåðû ðàçðåæåíèÿ è 
âûñåâàþùèå äèñêè. Äëÿ ñåìÿí êàæäîé ïðîïàø-
íîé êóëüòóðû ïîäáèðàþò âûñåâàþùèå äèñêè ñ 
îïðåäåëåííûì äèàìåòðîì ïðèñàñûâàþùèõ îò-
âåðñòèé [2]. Îäíàêî è ïðè ýòîì ê îòâåðñòèÿì 
ïðèñàñûâàþòñÿ ïî äâà-òðè ñåìåíè, ÷òî ïîòðå-
áîâàëî óñòàâèòü íà äèñêàõ ñ÷èùàòåëü ëèøíèõ 
ñåìÿí. Íàèáîëåå ÷àñòî âñòðå÷àþòñÿ çóá÷àòûå 
ñ÷èùàòåëè ëèøíèõ ñåìÿí (ðèñ. 2). 

Ðåçóëüòàòû èññëåäîâàíèé ïîêàçûâàþò, ÷òî 
êîýôôèöèåíò âàðèàöèè øàãà âûñåâà ñóùåñòâåí-
íî ïðåâûøàåò òðåáóåìûå 20 % è äîñòèãàåò 
40–60 %. Íàáëþäàþòñÿ äâîéíèêè è ïðîïóñêè.

Ïðè ýòîì, ïðîïàøíûå ñåÿëêè – ñåêöèîí-
íûå, ÷òî óâåëè÷èâàåò èõ ìàòåðèàëîåìêîñòü, 
ñëîæíîñòü â îáñëóæèâàíèè, îñóùåñòâëÿåòñÿ 
èíäèâèäóàëüíàÿ çàãðóçêà ñåìåíàìè ìàëîåìêèõ 
áóíêåðîâ êàæäîé ñåêöèè. Îòñóòñòâèå óíèâåð-
ñàëüíîãî âûñåâàþùåãî àïïàðàòà íå ïîçâîëÿåò 
ðàçðàáîòàòü åäèíóþ óíèâåðñàëüíóþ ñåÿëêó.

Öåëü èññëåäîâàíèÿ 
Îîáîñíîâàíèå èííîâàöèîííîãî òåõíîëîãè-

÷åñêîãî è òåõíè÷åñêîãî ðåøåíèÿ óíèâåðñàëü-
íîãî âûñåâàþùåãî àïïàðàòà.

Óíèâåðñàëüíûé êîíóñíûé 
âûñåâàþùèé àïïàðàò
Äëÿ òî÷íîãî âûñåâà ñåìÿí îáÿçàòåëüíî 

äîëæíî áûòü íàëè÷èå ïðèñàñûâàþùèõ îòâåð-
ñòèé èëè ÿ÷ååê äëÿ çàïàäàíèÿ â íèõ ñåìÿí. Íå-
ïðåðûâíûé ðÿä îòâåðñòèé è ÿ÷ååê âîçìîæåí íà 
äèñêå èëè íà öèëèíäðå. Ïíåâìàòè÷åñêèå äèñ-
êîâûå âûñåâàþùèå àïïàðàòû íå îáåñïå÷èâàþò 

òî÷íîñòü âûñåâà. Êîýôôèöèåíò âàðèàöèè øàãà 
âûñåâà ñîñòàâëÿåò 40–60 % [3, 4], òîãäà êàê ïî 
àãðîòåõíè÷åñêèì òðåáîâàíèÿì îí íå äîëæåí 
ïðåâûøàòü 20 %. Äëÿ ïåðåìåùåíèÿ ìàòåðèàëà 
íóæåí óãîë óêëîíà. Ýòó ôóíêöèþ îáû÷íî âû-
ïîëíÿåò âðàùàþùèéñÿ êîíóñ [5, 6]. 

Óíèâåðñàëüíûé êîíóñíûé âûñåâàþùèé àï-
ïàðàò ïðåäñòàâëåí íà ðèñ. 3. Îáîñíîâàííîå 
òåõíè÷åñêîå ðåøåíèå ïðåäñòàâëÿåò ñîáîé óñå-
÷åííûé ïðÿìîé êîíóñ 1 (ðèñ. 3, à), êîòîðûé çà-
êàí÷èâàåòñÿ êîëüöàìè 2 è 3. Âåðõíåå êîëüöî 3 
ñîåäèíåíî ñ áóíêåðîì äëÿ ñåìÿí 4, èìåþùèì 
çàñëîíêó 5. Íà íèæíåì êîëüöå 2 ïî âñåé îêðóæ-
íîñòè ðàçìåùåíû ñêâîçíûå ÿ÷åéêè 6. Ïåðå-
ìû÷êè 7 ìåæäó ÿ÷åéêàìè èìåþò âèä òðåóãîëü-
íèêà âåðøèíîé íàðóæó. Ñ òîðöåâîé ñòîðîíû 
íèæíåãî êîëüöà óñòàíîâëåíà êðûøêà 8, ÷àñòü 
êîòîðîé ñíàáæåíà îáîäîì 9, çàêðûâàþùèì 
ÿ÷åéêè 6 (ñì. ðèñ. 3, á). Íà êðûøêå 8 ðàçìåùåí 
õâîñòîâèê 10 (ðèñ. 3, â), ñîåäèíåííûé ñ ñåêòî-
ðîì 11 (ðèñ. 3, ã), çàêðåïëåííûì íåïîäâèæíî. 
Íà ñåêòîðå 11 èìååòñÿ êðèâîëèíåéíûé ïàç 12. 

Ðèñ. 1. Êàòóøå÷íûé âûñåâàþùèé àïïàðàò: 
1 – êëàïàí; 2 – êàòóøêà; 3 – ðîçåòêà; 

4 – êîðïóñ; 5 – ìóôòà; 6 – âàë

 à á

Ðèñ. 2. Ïíåâìàòè÷åñêèé âûñåâàþùèé 
àïïàðàò ïðîïàøíîé ñåÿëêè: 

à – îáùèé âèä; á – çóá÷àòûé ñ÷èùàòåëü 
ëèøíèõ ñåìÿí
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Îòâåðñòèå 13 íà õâîñòîâèêå 10 ñîâìåùàþò ñ 
êðèâîëèíåéíûì ïàçîì 12. Êðûøêà 8 ïðè ïî-
âîðîòå âîêðóã ãîðèçîíòàëüíîé îñè ìîæåò ôèê-
ñèðîâàòüñÿ áîëòîì ÷åðåç îòâåðñòèå 13 è ïàç 
12. Êðûøêà 8 íàäåòà íà ïðèâîäíîé âàë 14. Íà 
âàë 14 íàäåò òàêæå óñå÷åííûé ïðÿìîé êîíóñ 1. 
Äëÿ ýòîãî â öåíòðå òÿæåñòè óñå÷åííîãî ïðÿìî-
ãî êîíóñà 1 ðàçìåùåíà âòóëêà 15 (ðèñ. 3, ä) ñî 
ñïèöàìè 16, êîòîðàÿ âèíòîì 17 êðåïèòñÿ ê ïðè-
âîäíîìó âàëó 14. Ñïèöû 16 âûïîëíÿþò åùå è 
ôóíêöèþ âîðîøèëîê. 

Êîíñòðóêòèâíûå ïàðàìåòðû 
êîíóñíîãî âûñåâàþùåãî àïïàðàòà
Äèàìåòð âåðõíåãî îñíîâàíèÿ óñå÷åííîãî 

ïðÿìîãî êîíóñà 1 (âõîäíîãî îòâåðñòèÿ) äîëæåí 
ñîîòâåòñòâîâàòü óñëîâèþ:

3â max ïâD C d  ,

ãäå Ñ
max

 – ìàêñèìàëüíàÿ äëèíà ñåìåíè, ìì; 

ïâd  – äèàìåòð ïðèâîäíîãî âàëà, ìì.
Èç ïðîïàøíûõ êóëüòóð áåðóòñÿ íàèáîëåå 

ðàñïðîñòðàíåííûå: êóêóðóçà è ïîäñîëíå÷íèê.

Ðèñ. 3. Ñõåìà óíèâåðñàëüíîãî êîíóñíîãî âûñåâàþùåãî àïïàðàòà:
à – ñõåìà ðàáîòû; á – êðûøêà (âèä ñáîêó); â – êðûøêà (âèä ñïåðåäè); ã – ñåêòîð ñ ïàçîì (âèä ñáîêó); 

ä – âòóëêà ñî ñïèöàìè (âèä ñïåðåäè);  – òî÷íûé âûñåâ; æ – âûõîä åäèíè÷íûõ ñåìÿí; ç – íåóïîðÿäî÷åííûé 
âûñåâ; è – âûõîä ñåìÿí çåðíîâûõ êóëüòóð; ê – îáùèé âèä êîíóñà ñ êðûøêîé
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Ïðîâåäåíî îïðåäåëåíèå ðàçìåðîâ ñåìÿí êó-
êóðóçû è ïîäñîëíå÷íèêà, ãäå à – òîëùèíà, b – 
øèðèíà, ñ – äëèíà ñåìåíè. Óñòàíîâëåíî äëÿ êó-
êóðóçû: a

ñð 
= 4,0 ìì;

 
a

max 
= 5,0 ìì;

 
b

ñð 
= 7,6 ìì; 

b
max

 = 10 ìì; c
ñð 

= 10,8 ìì;
 
Ñ

max 
= 13 ìì. Äëÿ 

ïîäñîëíå÷íèêà: a
ñð 

= 3,7 ìì;
 
a

max 
= 4,0 ìì;

 
b

ñð 
= 

= 6,5 ìì; b
max

 = 8 ìì; c
ñð 

= 12,0 ìì;
 
Ñ

max 
= 13 ìì.

 

Èñõîäÿ èç ýòîãî, Ñ
max

 = 13 ìì. Äèàìåòð ïðè-
âîäíîãî âàëà ïâd = 15 ìì. Îòñþäà â 54D   ìì. 

Ó ïðîïàøíûõ ñåÿëîê òèïà ÑÓÏÍ-8À èñ-
ïîëüçóþò âûñåâàþùèå äèñêè ñ êîëè÷åñòâîì 
ïðèñàñûâàþùèõ îòâåðñòèé Ê

Î
, ðàâíûì 14 è 21.

Ïî àíàëîãèè ïðèíèìàþò ñðåäíåå çíà÷åíèå 
êîëè÷åñòâà ÿ÷ååê 6 íà íèæíåì êîëüöå 2 (ðèñ. 3) 
Ê

Î 
= 18.
Øèðèíà ÿb  ÿ÷ååê 6 (ðèñ. 3) äîëæíà ðîâíÿòü-

ñÿ ìàêñèìàëüíîìó çíà÷åíèþ øèðèíû ñåìåíè 
(êóêóðóçà, ïîäñîëíå÷íèê): 

b
ÿ
 = b

max
 = 10 ìì,

à äëèíà ßl  ÿ÷åéêè 6 ðàâíà ìàêñèìàëüíîìó çíà-
÷åíèþ äëèíû ñåìåíè:

l
ß
 = Ñ

max
 = 13 ìì.

Ñóììàðíàÿ øèðèíà ÿ÷åéêè è ïåðåìû÷êè: 

ÿ ïØ Ø 10 4 14b      ìì.
Ñ ó÷åòîì ýòîãî, äèàìåòð íèæíåãî îñíîâà-

íèÿ óñå÷åííîãî ïðÿìîãî êîíóñà 1:

ß
í

Ø Ê
;D 



Ïîëó÷åíî: D
í
 = 80 ìì.

Äëèíó L  óñå÷åííîãî ïðÿìîãî êîíóñà 1 
îïðåäåëÿþò ïî ñëåäóþùåé çàâèñèìîñòè: 

max3  ,
tg

r
L C 



ãäå r – ðàäèóñ âåðõíåãî îñíîâàíèÿ, ìì; β – óãîë 
åñòåñòâåííîãî îòêîñà ñåìÿí, ãðàä.

Äëÿ ïøåíèöû β = 35°. Òîãäà L = 80 ìì.
Óãîë ìåæäó îáðàçóþùåé óñå÷åííîãî ïðÿìî-

ãî êîíóñà 1 è ãîðèçîíòàëüþ (óãîë êîíóñà):

í â
ê êtg ;  9 .

2 

D D

L


    

Øèðèíà îáîäà 9 êðûøêè 8:

Î ß í çØ ,l    

ãäå í  – òîëùèíà îáîäà êîëüöà ñ ÿ÷åéêàìè, 
ìì; ç  – çàçîð ìåæäó êðûøêîé è íèæíèì îñ-
íîâàíèåì, ìì. Òîãäà ÎØ 18  ìì.

×àñòîòà âðàùåíèÿ êðn  óñå÷åííîãî ïðÿìîãî 
êîíóñà, ïðè êîòîðîé ïðåêðàùàåòñÿ äâèæåíèå 

âäîëü ãîðèçîíòàëüíîé îñè ñåìÿí, íàçûâàåòñÿ 
êðèòè÷åñêîé (ñ–1). Ýòî ïðîèñõîäèò ïðè óñëî-
âèè, êîãäà:

 2 H
êð2        .

2

D
m n mg 

Ïîñëå ïðåîáðàçîâàíèÿ è óïðîùåíèÿ äàííîé 
çàâèñèìîñòè:

1
êð 2

2 
2,5 c .

4

g
n

D
 



Ìàêñèìàëüíàÿ ðàáî÷àÿ ÷àñòîòà âðàùåíèÿ 
óñå÷åííîãî ïðÿìîãî êîíóñà 1:

1
max 0,8  2 cn n  êð .

Ñëåäîâàòåëüíî, íåîáõîäèìî ðàáîòàòü ïðè 
÷àñòîòå âðàùåíèÿ, íå ïðåâûøàþùåé 2 ñ–1 
(120 ìèí–1). 

Îáåñïå÷åíèå òî÷íîãî 
ïóíêòèðíîãî âûñåâà ñåìÿí
Êîëè÷åñòâî âûñåâàåìûõ ñåìÿí íà îäíîì ïî-

ãîííîì ìåòðå (øò/ì) îïðåäåëÿåòñÿ ïî âûðàæå-
íèþ:

ÿ
ì

 
,

K n
q

V


à íà îäíîì ãåêòàðå (øò/ãà):
4

ÿ10    
  ,

 

K n
q

V B
ãà

ì

ãäå V  – ñêîðîñòü ðàáî÷åãî äâèæåíèÿ ñåÿëêè, 
ì/ñ; n – ÷àñòîòà âðàùåíèÿ óñå÷åííîãî ïðÿìîãî 
êîíóñà, ñ-1; B

ì
 – øèðèíà ìåæäóðÿäèé, ì.

Îòñþäà ÷àñòîòà âðàùåíèÿ óñå÷åííîãî ïðÿ-
ìîãî êîíóñà, íåîáõîäèìàÿ äëÿ âûñåâà òðåáóå-
ìîãî êîëè÷åñòâà ñåìÿí íà ãåêòàðå: 

ãà
4

ÿ

   B
.

10  

q V
n

Ê
 ì

Îáåñïå÷åíèå îáû÷íîãî 
(íåóïîðÿäî÷åííîãî) âûñåâà ñåìÿí
Åãî ïðèìåíÿþò ïðè âûñåâå ñåìÿí çåðíîâûõ 

êîëîñîâûõ êóëüòóð (ïøåíèöà, ÿ÷ìåíü, ðîæü).
Âûñåâàþùèé àïïàðàò äîëæåí âûñåâàòü äî -

çó ñåìÿí Q , ñîîòâåòñòâóþùóþ íîðìå âûñåâà, 
êã/ãà.

Äîçó âûñåâà ñåìÿí îïðåäåëÿþò ïî ôîðìóëå:
2 4  10

    sin2     ,
2  90 cos  B

R
Q D n

V

        
í

í
ê ì

ãäå  – óãîë òðåíèÿ ñåìÿí ïî ïîâåðõíîñòè êîð-
ïóñà, ãðàä;  – íàñûïíàÿ ïëîòíîñòü ñåìÿí, êã/ì3.
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Íàïðèìåð, ïðè 
ì

3 ;  
ñ

V    = 19°,  = 800 

êã/ì3, 11 cn  , ì B 0,15  ì ïîëó÷èì, ÷òî 
178 Q   êã/ãà. Ïðè ÷àñòîòå âðàùåíèÿ êîíóñà 

n = 2 c–1 ïîëó÷èì, ÷òî 356Q   êã/ãà.
Äëÿ ðåãóëèðîâàíèÿ äîçû âûñåâà ïîìèìî ÷à-

ñòîòû âðàùåíèÿ óñå÷åííîãî ïðÿìîãî êîíóñà 1 
ìîæíî èñïîëüçîâàòü ñêîðîñòü ðàáî÷åãî äâèæå-
íèÿ ïîñåâíîãî àãðåãàòà ïV .

Òàê, ïðè ï 2V   ì/ñ, 12 cn   ïîëó÷èì 
480Q   êã/ãà. 

Îïåðàöèè ñ ïîäáîðîì ÷àñòîòû âðàùåíèÿ 
óñå÷åííîãî ïðÿìîãî êîíóñà óäîáíî îñóùåñò-
âëÿòü ñ èñïîëüçîâàíèåì ãðàôèêà (ñì. ðèñ. 4).

Òåõíîëîãè÷åñêèé ïðîöåññ ðàáîòû óíèâåð-
ñàëüíîãî êîíóñíîãî âûñåâàþùåãî àïïàðàòà 
îñóùåñòâëÿåì ñëåäóþùèì îáðàçîì.

Ïðè òî÷íîì âûñåâå êðûøêó 8 ïîâîðà÷èâà-
þò âîêðóã ãîðèçîíòàëüíîé îñè è óñòàíàâëèâà-
þò îáðåç îáîäà 9 ïîä óãëîì ê ãîðèçîíòàëüíîé 
ïëîñêîñòè, ðàâíûì èëè íåçíà÷èòåëüíî ïðåâû-
øàþùèì óãîë â  âíóòðåííåãî òðåíèÿ ñåìÿí. 
Íàïðèìåð, äëÿ ñåìÿí êóêóðóçû â 20   .

Â ïðîöåññå ðàáîòû ñåìåíà èç áóíêåðà 4 ïî-
ïàäàþò â óñå÷åííûé ïðÿìîé êîíóñ 1. Çà ñ÷åò 
ñèë òðåíèÿ ñåìÿí î ïîâåðõíîñòü êîíóñà 1 è 
íàêëîíà ñòåíêè êîíóñà ïðè âðàùåíèè îíè ïå-
ðåìåùàþòñÿ âäîëü ãîðèçîíòàëüíîé îñè è äî-
ñòèãàþò êîëüöà 2 ñ ÿ÷åéêàìè 6. Ñåìåíà 18 çàïà-
äàþò â ÿ÷åéêè 6 è óäåðæèâàþòñÿ îò âûïàäàíèÿ 
îáîäîì 9 êðûøêè 8 (ñì. ðèñ. 3, å). Ïðè ïîäõîäå 
ê îáðåçó îáîäà 9 â ÿ÷åéêàõ îñòàþòñÿ ïî îäíîìó 
ñåìåíè, à îñòàëüíûå, ëåæàùèå íà íèõ, îñûïà-
þòñÿ ïîä ñîáñòâåííûì âåñîì. Ñåìåíà îñòàâ-
øèåñÿ â ÿ÷åéêàõ âûïàäàþò ÷åðåç îáðåç îáîäà 9 
(ñì. ðèñ. 3, æ) â ñåìÿïðîâîä. 

Òîëùèíà ñòåíêè óñå÷åííîãî ïðÿìîãî êîíóñà 
ñîñòàâëÿåò 0,6 òîëùèíû ñåìåíè. Ýòî îáåñïå-

÷èâàåò çàõâàò ïåðåìû÷êîé 7 òîëüêî îäíîãî 
ñåìåíè. Êðîìå òîãî, ïåðåìû÷êà 7 èìååò âèä 
òðåóãîëüíèêà, ðàñïîëîæåííîãî âåðøèíîé 
íàðóæó. Ýòî ïîçâîëÿåò ïðè âûïàäàíèè ñåìåíè 
íå çàõâàòûâàòü åãî è ïîäíèìàòü, à ñáðàñûâàòü 
ïî íàêëîííîé ñòîðîíå òðåóãîëüíèêà.

Çà ñ÷åò ñàìîîñûïàíèÿ ñåìÿí ïðè çàïîëíå-
íèè ÿ÷ååê, à íå ïðèíóäèòåëüíîé î÷èñòêè, êàê 
ýòî îñóùåñòâëÿåòñÿ ñåé÷àñ â ñåÿëêàõ òî÷íîãî 
âûñåâà, èñêëþ÷àåòñÿ èõ ïîâðåæäàåìîñòü. 

Ïðè âûñåâå, íàïðèìåð, ñåìÿí ïøåíèöû 
êðûøêó 8 ïîâîðà÷èâàþò âîêðóã ãîðèçîíòàëü-
íîé îñè õâîñòîâèêîì 10 äî òåõ ïîð, ïîêà îáîä 9 
îêàæåòñÿ â âåðõíåì ïîëîæåíèè; íèæíÿÿ ÷àñòü 
êîëüöà 2 ñòàíîâèòñÿ ñâîáîäíîé (ñì. ðèñ. 3, ç), 
îáîä åå íå çàêðûâàåò. Ñåìåíà ïðè âðàùåíèè 
óñå÷åííîãî ïðÿìîãî êîíóñà 1 ñòåêàþò ñ íåãî, 
ïîïàäàÿ â ñåìÿïðîâîä 19 (ñì. ðèñ. 3, è). Äîçó 
ðåãóëèðóþò ÷àñòîòîé âðàùåíèÿ óñå÷åííîãî 
ïðÿìîãî êîíóñà 1.

Â ïðîöåññå ïåðåìåùåíèÿ ñïèöû 16 âîðîøàò 
ñåìåíà, íå äàâàÿ âîçìîæíîñòè èì ñãðóïïèðî-
âûâàòüñÿ â êîìî÷êè. 

Êîëè÷åñòâî ïîäàâàåìûõ ñåìÿí â óñå÷åííûé 
ïðÿìîé êîíóñ 1 ðåãóëèðóþò çàñëîíêîé 5 [7]. 

Âûñåâàþùèé àïïàðàò èìååò íåáîëüøèå ðàç-
ìåðû è ïðîñò ïî êîíñòðóêöèè (ñì. ðèñ. 3, ê). 
Åãî î÷åíü óäîáíî èçãîòàâëèâàòü ñ èñïîëüçîâà-
íèåì àääèòèâíûõ òåõíîëîãèé.

Çàêëþ÷åíèå
Ïðåäëàãàåìûé êîíóñíûé âûñåâàþùèé àïïà-

ðàò ÿâëÿåòñÿ åäèíñòâåííûì â ìèðå àïïàðàòîì, 
îáåñïå÷èâàþùèì âûñåâ ñåìÿí êàê çåðíîâûõ 
êîëîñîâûõ, òàê è ïðîïàøíûõ êóëüòóð. Ýòî ïî-
çâîëèò èñêëþ÷èòü èç ïðîèçâîäñòâà íåòåõíî-
ëîãè÷íûå ñåêöèîííûå ïðîïàøíûå ñåÿëêè, 
îñíàùåííûå â áîëüøèíñòâå ñâîåì êîìïðåññî-

 à á

 Ðèñ. 4. Çàâèñèìîñòü ÷àñòîòû âðàùåíèÿ óñå÷åííîãî ïðÿìîãî êîíóñà: 
à – îò òðåáóåìîãî êîëè÷åñòâà âûñåâàåìûõ ñåìÿí ïðîïàøíûõ êóëüòóð; á – îò äîçû âûñåâà çåðíîâûõ êóëüòóð
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ðàìè, ïíåâìàòè÷åñêèìè âûñåâàþùèìè àïïàðà-
òàìè ñî ñ÷èùàòåëÿìè ëèøíèõ ïðèñîñàâøèõñÿ 
ñåìÿí, íåáîëüøèìè ïî îáúåìó áóíêåðàìè äëÿ 
ñåìÿí. 
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