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Ñîâðåìåííîå èíòåíñèâíîå çåìëåäåëèå ïðèâåëî ê çíà÷èòåëüíîìó ðîñòó ïðîèçâîäñòâà ñåëüñêîõîçÿéñòâåííîé 
ïðîäóêöèè. Âî âñåõ ñòðàíàõ ãîñïîäñòâóþò ÷èñòûå (îäíîâèäîâûå) ïîñåâû, âûçâàâøèå íåìàëî ïðîáëåì â çåìëå-
äåëèè. Îäíîâèäîâûå àãðîñèñòåìû âûñîêîïðîäóêòèâíû, íî ïîòåíöèàëüíî íåñòàáèëüíû, ïîñêîëüêó ïîëíîñòüþ 
çàâèñÿò îò çíà÷èòåëüíûõ ðåñóðñîâ èçâíå. Ñóùåñòâóåò íåñêîëüêî ïóòåé äèâåðñèôèêàöèè àãðîýêîñèñòåì. Îäíèì 
èç âåñüìà ïåðñïåêòèâíûõ íàïðàâëåíèé ñ÷èòàåòñÿ ââåäåíèå â ïðàêòèêó ñîâìåùåííûõ ïîñåâîâ. Â ðàáîòå èçó -
÷åíû è ïðîàíàëèçèðîâàíû ðàçëè÷íûå òåõíîëîãèè ïîñåâà ñåìÿí íåñêîëüêèõ êóëüòóð îäíîâðåìåííî íà îäíîé 
ïëîùàäè â îäèí ðÿäîê. Ïðèâîäèòñÿ õàðàêòåðèñòèêà ïíåâìàòè÷åñêèõ ñåÿëîê ïóíêòèðíîãî ïîñåâà ðàáîòàþùèõ 
êàê íà âàêóóìå, òàê è íà èçáûòî÷íîì äàâëåíèè âîçäóøíîãî ïîòîêà. Ê ïåðâûì îòíîñÿòñÿ êîíñòðóêöèè ñåÿëîê 
îòå÷åñòâåííîãî ïðîèçâîäñòâà ïî òèïó ÑÓÏÍ-8, â êîòîðûõ âíåñåíû ñóùåñòâåííûå èçìåíåíèÿ, êî âòîðûì – 
ñåÿëêè íåìåöêîé ôèðìû «Áåêêåð», â êîòîðûõ ïðèâåäåííûå èçìåíåíèÿ ïîëíîñòüþ èñêëþ÷àþò âîçìîæíîñòü 
ïîâðåæäåíèÿ ñåìÿí. Ïðåäñòàâëåí ïíåâìàòè÷åñêèé âûñåâàþùèé àïïàðàò, ïîçâîëÿþùèé âûñåâàòü òðè êóëüòóðû 
îäíîâðåìåííî ñ ðàçìåùåíèåì èõ íà ðàçíûå ãëóáèíû ïîñåâà, à òàêæå àïïàðàò ñïîñîáíûé âûñåâàòü òðåìÿ ñïîñî-
áàìè: ïóíêòèðíûì, ãíåçäîâûì è ñîâìåùåííûì. Ðàçðàáàòûâàåìûå ïíåâìàòè÷åñêèå âûñåâàþùèå àïïàðàòû äëÿ 
ñîâìåùåííîãî è ãíåçäîâîãî ïîñåâîâ ïîçâîëÿþò óïðîñòèòü êîíñòðóêöèþ è ïîâûñèòü ýêñïëóàòàöèîííóþ íàäåæ-
íîñòü óñòðîéñòâà, óëó÷øèòü ýêîëîãèþ, ïîëó÷èòü ýêîíîìèþ ãîðþ÷åãî, èñêëþ÷èòü ïîâðåæäåíèå ñåìÿí. Ñåÿëêè, 
îáîðóäîâàííûå àâòîìàòèçèðîâàííûìè ïíåâìîñèñòåìàìè ñïîñîáíû ïîâûñèòü óðîæàéíîñòü ñèëîñíîé ìàññû íà 
20–30 %, óëó÷øèòü êà÷åñòâî êîðìà äëÿ æèâîòíîâîäñòâà è ïîëó÷èòü ýêîíîìèþ ïîñåâíûõ ïëîùàäåé çà ñ÷åò 
âûðàùèâàíèÿ íåñêîëüêèõ êóëüòóð íà îäíîì ïîëå. Êîíñòðóêöèÿ àïïàðàòà ïîçâîëÿåò ðàçìåùàòü ñåìåíà ðàçíûõ 
êóëüòóð â îäèí ðÿäîê è íà ðàçíóþ ãëóáèíó çàäåëêè. Íîâèçíà â äàííîé ðàáîòå çàêëþ÷àåòñÿ â ïðîâåäåíèè ñîâìå-
ùåííîãî ïîñåâà äâóõ êóëüòóð îäíîâðåìåííî â îäèí ðÿäîê íà ðàçíóþ ãëóáèíó çàäåëêè ñ ðàçëè÷íûìè ñõåìàìè è 
øàãîì ïîñåâà, ÷òî ïîäòâåðæäåíî ïàòåíòàìè íà èçîáðåòåíèå.
Êëþ÷åâûå ñëîâà: àïïàðàò, ñåÿëêà, ñåìåíà, âûñåâàþùèé äèñê, ñîøíèê.

Modern intensive farming led to a significant increase in agricultural production. In all countries, pure (single-spe-
cies) crops dominate, causing many problems in agriculture. Single-species agro-systems are highly productive, 
but potentially unstable, since they depend entirely on significant resources from outside. There are several ways of 
diversifying agroecosystems. One of the most promising areas is the introduction into practice of combined crops. 
The paper has studied and analyzed various technologies for sowing seeds from several crops simultaneously on the 
same area in a single row. The paper has studied and analyzed various technologies for sowing seeds from several 
crops simultaneously on the same area in a single row. The characteristics of pneumatic seed drills of dotted sowing 
working both on vacuum and overpressure of air flow are given. The first include the designs of seeders of domestic 
production in the type of SUPN-8, in which significant changes are made, to the second - the seeders of the German 
company «Becker», in which the above changes completely exclude the possibility of damage to the seeds. A pneu-
matic sowing device is presented that allows sowing three crops at the same time as placing them at different depths 
of sowing, as well as a device capable of sowing in three ways: dotted, nested and combined. Developed pneumatic 
sowing machines for combined and nesting crops allow to simplify the design and increase the operational reliability 
of the device, improve the ecology, obtain fuel economy, eliminate seed damage. Seeders equipped with automated 
pneumatic systems are able to increase the yield of silage by 20–30 %, improve the quality of feed for livestock and 
save crop areas by cultivating several crops on the same field. The design of the device allows you to place seeds 
of different cultures in one row and at different depths of embedding. The novelty in this work is the simultaneous 
sowing of two crops simultaneously in one row at different depths of the embankment with different schemes and 
step-by-sowing, confirmed by patents for the invention.
Keywords: apparatus, seeder, seed, sowing disk, opener.
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 Ââåäåíèå
Íåîáõîäèìûì óñëîâèåì ïîâûøåíèÿ ïðî-

èçâîäñòâà êîíêóðåíòîñïîñîáíîé ïðîäóêöèè 
ðàñòåíèåâîäñòâà ÿâëÿåòñÿ ìîáèëèçàöèÿ íàó÷-
íî-òåõíè÷åñêîãî ïîòåíöèàëà àãðîèíæåíåðíîé 
íàóêè äëÿ îñíàùåíèÿ îòå÷åñòâåííîãî àãðîïðî-
ìûøëåííîãî êîìïëåêñà âûñîêîýôôåêòèâíûìè 
òåõíè÷åñêèìè ñðåäñòâàìè [1].

Ñîâðåìåííîå èíòåíñèâíîå çåìëåäåëèå ïðè-
âåëî ê çíà÷èòåëüíîìó ðîñòó ïðîèçâîäñòâà ñåëü-
ñêîõîçÿéñòâåííîé ïðîäóêöèè. Âî âñåõ ñòðàíàõ 
ãîñïîäñòâóþò ÷èñòûå (îäíîâèäîâûå) ïîñåâû, âû-
çâàâøèå íåìàëî ïðîáëåì â çåìëåäåëèè. Îäíîâè-
äîâûå àãðîñèñòåìû âûñîêîïðîäóêòèâíû, íî ïî-
òåíöèàëüíî íåñòàáèëüíû, ïîñêîëüêó ïîëíîñòüþ 
çàâèñÿò îò çíà÷èòåëüíûõ ðåñóðñîâ èçâíå [2]. Â 
îòëè÷èå îò ïðèðîäíûõ ñèñòåì îíè ñëàáî àäàï-
òèâíû, áîëüøå ïîäâåðæåíû ñòðåññàì, âûçâàííû-
ìè èçìåíåíèÿìè ïîãîäíûõ óñëîâèé. Êðîìå òîãî, 
îíè áîëåå óÿçâèìû ê âîçäåéñòâèþ âðåäíûõ è áî-
ëåçíåòâîðíûõ îðãàíèçìîâ, ñèëüíåå ñòðàäàþò îò 
ýðîçèè è âåñüìà àêòèâíî èñòîùàþò ïëîäîðîäèå 
ïî÷âû. Ïîëàãàþò, ÷òî áèîëîãè÷åñêîå è ñòðóêòóð-
íîå ðàçíîîáðàçèå àãðîýêîñèñòåì áóäåò ïîääåð-
æèâàòüñÿ ìíîãèìè öèêëè÷åñêèìè ïðîöåññàìè, 
õàðàêòåðíûìè äëÿ ïðèðîäíûõ ÿâëåíèé. 

Ñóùåñòâóåò íåñêîëüêî ïóòåé äèâåðñèôèêà-
öèè àãðîýêîñèñòåì. Îäíèì èç âåñüìà ïåðñïåê-
òèâíûõ íàïðàâëåíèé ñ÷èòàåòñÿ ââåäåíèå â ïðàê-
òèêó ñîâìåùåííûõ ïîñåâîâ [3].

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ñîâåðøåí-

ñòâîâàíèå òåõíîëîãèè ñîâìåùåííîãî ïîñåâà, 
ìîäåðíèçàöèÿ ïíåâìàòè÷åñêèõ ïðîïàøíûõ 
ñåÿëîê ïóòåì óëó÷øåíèÿ êîíñòðóêöèè âûñå-
âàþùèõ àïïàðàòîâ ñ ó÷åòîì íåäîñòàòêîâ ñóùå-
ñòâóþùåé ïîñåâíîé òåõíèêè.

Ñîâåðøåíñòâîâàíèå òåõíîëîãèè 
ñîâìåùåííîãî ïîñåâà è ìîäåðíèçàöèÿ 
êîíñòðóêöèè âûñåâàþùèõ àïïàðàòîâ
Ñîâìåñòíûå ïîñåâû õàðàêòåðèçóþòñÿ ñëå-

äóþùèì ïðåèìóùåñòâîì ïî ñðàâíåíèþ ñ ÷è-
ñòûìè ïîñåâàìè:

• ôîðìèðóþò ôîòîñèíòåòè÷åñêèé àïïàðàò 
áîëüøîé ïëîùàäè, â ðàçíûõ ÿðóñàõ, à ñ 
óâåëè÷åíèåì êîëè÷åñòâà ÿðóñîâ ïîâûøà-
åòñÿ ýôôåêòèâíîñòü ïåðåõâàòà ðàñòåíè-
ÿìè ñîëíå÷íîé ðàäèàöèè è ó÷àñòèÿ èõ â 
ôîòîñèíòåçå;

• âñëåäñòâèå ðàçìåùåíèÿ êîðíåâûõ ñèñòåì 
äðóãèõ âèäîâ â ðàçíûõ ñëîÿõ ïî÷âû 

ïîëíåå èñïîëüçóþòñÿ ìèíåðàëüíûå âåùå-
ñòâà è âëàãà;

• â ñîâìåñòíûõ ïîñåâàõ ñîçäàåòñÿ áîëåå 
ïëîòíûé òðàâîñòîé, êîòîðûé ïîçâîëÿåò 
óñïåøíî ïîäàâëÿòü ñîðíûå ðàñòåíèÿ;

• àññîöèàöèè ðàñòåíèé ñ ðàçíûìè âèäàìè 
ðåæå ñòðàäàþò îò âñïûøåê âðåäèòåëåé è 
áîëåçíåé, ÷åì ÷èñòûå ïîñåâû;

• ââåäåíèå â ñîñòàâ áîáîâûõ êóëüòóð óëó÷-
øàåò àçîòíîå ïèòàíèå ïîñåâà.

Äëÿ âåäåíèÿ ðàçëè÷íîãî ñïîñîáà ïîñåâà, â 
òîì ÷èñëå ñîâìåùåííîãî è ãíåçäîâîãî, íåîá-
õîäèìî ïíåâìàòè÷åñêèå ñåÿëêè îñíàùàòü óíè-
âåðñàëüíûìè âûñåâàþùèìè àïïàðàòàìè. 

Èçâåñòíàÿ êîíñòðóêöèÿ ïíåâìàòè÷åñêîé 
ñåÿëêè ÑÓÏÍ–8 øèðîêî ïðèìåíÿåòñÿ íå îäèí 
äåñÿòîê ëåò, îäíàêî äëÿ âûïîëíåíèÿ ïîñòàâ-
ëåííîé öåëè íåîáõîäèìî åå ìîäåðíèçàöèÿ, äëÿ 
÷åãî âî ÔÍÀÖ ÂÈÌ ïðîâîäèòñÿ ñîîòâåòñòâó-
þùàÿ ðàáîòà.

Ê íåäîñòàòêàì ñóùåñòâóþùåé êîíñòðóêöèè 
ìîæíî îòíåñòè:

• äëÿ óäàëåíèÿ «ëèøíèõ» ñåìÿí èñïîëüçó-
åòñÿ ìåõàíè÷åñêèé ÷èñòèê, ÷òî ïîâðåæäà-
åò ñåìåíà;

• â íèæíåé ÷àñòè âûñåâàþùåãî äèñêà ñåìåíà 
ïàäàþò ëèøü ïîä âîçäåéñòâèåì ñîáñòâåí-
íîãî âåñà, ÷òî îòðèöàòåëüíî âëèÿåò íà ïî-
ñòóïàòåëüíóþ ñêîðîñòü ñåÿëêè;

• âûñåâ ñåìÿí ðàçíîé ôðàêöèè òðåáóåò 
çàìåíû âûñåâàþùèõ äèñêîâ, ÷òî âûçûâàåò  
ïîòåðþ ýêñïëóàòàöèîííîãî âðåìåíè;

• íåâîçìîæíî âûñåâàòü äâå ðàçíûå êóëüòó-
ðû îäíîâðåìåííî â îäèí ðÿäîê è ðàçìå-
ùàòü èõ íà ðàçíóþ ãëóáèíó çàäåëêè. 

Ðàçðàáàòûâàåìûé ïíåâìàòè÷åñêèé âûñåâà-
þùèé àïïàðàò (ðèñ. 1) ñîñòîèò èç ñåìåííîãî 
áóíêåðà 1, ðàçäåëåííîãî ïåðåãîðîäêîé 2 íà äâå 
÷àñòè, âåíòèëÿòîðà (íå ïîêàçàí), âîçäóõîâî-
äà 3, êàìåðû ðàçðåæåíèÿ 4, ñîøíèêà 5, âûñåâà-
þùèõ äèñêîâ 6 ñ ïðèñàñûâàþùèìè îòâåðñòèÿ-
ìè 7, óñòàíîâëåííûõ íà îñÿõ 8, ñîåäèíèòåëüíîé 
âòóëêè 9, âîðîøèëêè 10, çâåçäî÷åê 11. Êàìåðà 
ðàçðÿæåíèÿ 4 âûïîëíåíà ñî ùåëÿìè 12 [4]. 

Ê âîçäóõîâîäó 3, ïðèñîåäèíåííîìó ê âíåø-
íåé ñòîðîíå äóãè êàìåðû ðàçðåæåíèÿ 4, ÷åðåç 
îòâåðñòèÿ 13, âñòðîåíû äâà ïàòðóáêà 14, îòêóäà 
îòâåäåíû äâà ðóêàâà 15 è 16.

Âûñåâàþùèé àïïàðàò ñíàáæåí äâóõóðîâíå-
âûì ïîëîçîâèäíûì ñîøíèêîì 5, êîòîðûé êðå-
ïèòñÿ íà äâóõ îñÿõ 17 âûñåâàþùåãî àïïàðàòà.

Âî âðåìÿ ðàáîòû ñåìåíà èç ñåìåííîãî áóí-
êåðà ïîñòóïàþò ê ìåñòàì ðàñïîëîæåíèÿ âîðî-
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øèëîê, ÷àñòü èç íèõ íà ïóòè ïðèñàñûâàþòñÿ ê 
îòâåðñòèÿì âðàùàþùåãî äèñêà è òðàíñïîðòè-
ðóåòñÿ â çîíó ñáðîñà. Ñ ïîìîùüþ âåíòèëÿòîðà 
÷åðåç âîçäóõîâîä êàìåðà ðàçðåæåíèÿ ïî áîêàì 
èìåþùàÿ ùåëè ñîçäàåò ðàçðåæåíèå è ïðèæè-
ìàåò ñåìåíà äâóõ êóëüòóð ê îòâåðñòèÿì âûñå-
âàþùèõ äèñêîâ ñ ðàçíîé ñòîðîíû äóãè.

Ëèøíèå ñåìåíà, ïðèñîñàâøèåñÿ ê îòâåðñòè-
ÿì â âåðõíåé ïîëîâèíå âûñåâàþùèõ äèñêîâ, 
óäàëÿþòñÿ âîçäóøíûì ïîòîêîì ïîñðåäñòâîì 
ðóêàâîâ 15, èäóùèõ îò âîçäóõîâîäà ÷åðåç ïà-
òðóáîê, ïåðïåíäèêóëÿðíî ê îòâåðñòèÿì, òàê 
êàê ïðè íàïðàâëåíèè èõ ïîä óãëîì, âåðîÿò-
íîñòü óäàëåíèÿ âñåõ ñåìÿí âåëèêà, ÷òî íåäîïó-
ñòèìî. Äðóãèå ðóêàâà 16 – â íèæíåé ïîëîâèíå 
äèñêîâ, óñòàíîâëåíû ïîä óãëîì α, ðàâíûì 6–8° 
ê âåðòèêàëüíîé îñè âûñåâàþùåãî àïïàðàòà ïî 
íàïðàâëåíèþ äâèæåíèÿ ñåÿëêè, è ñëóæàò äëÿ 
ïðèíóäèòåëüíîãî óäàëåíèÿ ñåìÿí è ïðèäàíèÿ 
èì óñêîðåíèÿ. Òàêîé óãîë íàïðàâëåíèÿ âîç-
äóøíîãî ïîòîêà íåîáõîäèì äëÿ òîãî, ÷òîáû âî 
âðåìÿ äâèæåíèÿ ñåÿëêè ñåìåíà, ñäóòûå âîçäóø-
íûì ïîòîêîì, ïàäàëè áëèæå ê âåðòèêàëüíîé 

îñè. Ýêñïåðèìåíòàëüíî óñòàíîâëåíî, ÷òî åñëè 
α > 8°, òî ñåìåíà ïîñëå ïàäåíèÿ ïåðåêàòûâàþò-
ñÿ âïåðåä ïî íàïðàâëåíèþ äâèæåíèÿ ñåÿëêè, 
åñëè α < 6°, òî – íàçàä, ÷òî íàðóøàåò ñõåìó 
ïîñåâà. 

Îòâåðñòèÿ âûñåâàþùèõ äèñêîâ âûïîëíå-
íû â âèäå óñå÷åííîãî êîíóñà. Ïåðåâîðà÷èâàÿ 
äèñêè íà 180°, ìîæíî âûñåâàòü ðàçíûå ôðàêöèè 
ïîñåâíîãî ìàòåðèàëà; ïðè ýòîì ýêñïåðèìåí-
òàëüíî óñòàíîâëåíî, ÷òî ñîîòíîøåíèÿ ìàëîãî 
äèàìåòðà d

1
 êîíè÷åñêîãî îòâåðñòèÿ âûñåâàþ-

ùåãî äèñêà ê áîëüøîìó äèàìåòðó d
2
 è ê òîëùè-

íå äèñêà a äîëæíî áûòü d
1 
: d

2
 : a = 3 : 8 : 2.

Âîçäóõîâîä 3 ðàáîòàåò îäíîâðåìåííî â äâóõ 
ðåæèìàõ: ïåðâûé – îáåñïå÷èâàåò ðàçðåæåíèå 
âîçäóõà â êàìåðå 4, à äðóãîé ïðè ïîìîùè âñòðî-
åííîãî â íåì ïàòðóáêà 14, íàãíåòàÿ âîçäóõ, îáå-
ñïå÷èâàåò òåì ñàìûì ðàáîòó ðóêàâîâ 15 è 16.

Óäàëåííûå ñåìåíà â íèæíåé ÷àñòè âûñåâà-
þùåãî äèñêà ïîïàäàþò â äâóõóðîâíåâûé ïîëî-
çîâèäíûé ñîøíèê, êîòîðûé ðàçìåùàåò ñåìåíà 
äâóõ êóëüòóð â áîðîçäó íà ðàçíóþ ãëóáèíó çà-
äåëêè, ïðè ýòîì ðàññòîÿíèå ìåæäó îñÿìè L ñî-

Ðèñ. 1. Ñõåìà ïíåâìàòè÷åñêîãî âûñåâàþùåãî àïïàðàòà: 
à è á – äâà âèäà âûñåâàþùåãî àïïàðàòà; â – êàìåðà ðàçðÿæåíèÿ; ã – ðàçðåç ïî Á–Á; ä – âûñåâàþùèé äèñê
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øíèêà îïðåäåëåíî óñëîâèåì L = 2a + b, ìì, 
ãäå a – òîëùèíà äèñêà, ìì, b – øèðèíà êàìåðû 
ðàçðåæåíèÿ, ìì; ñîøíèê êðåïèòñÿ íà äâóõ îñÿõ 
âûñåâàþùåãî àïïàðàòà.

Ñëåäóþùàÿ êîíñòðóêöèÿ ïíåâìàòè÷åñêî-
ãî âûñåâàþùåãî àïïàðàò äëÿ ñîâìåùåííîãî 
ïîñåâà îòëè÷àåòñÿ îò ïðåäûäóùåé òåì, ÷òî 
ðàáîòàåò íà èçáûòî÷íîì äàâëåíèè âîçäóøíîãî 
ïîòîêà (ðèñ. 2).

Âî âðåìÿ ðàáîòû ïíåâìîâûñåâàþùåãî àïïà-
ðàòà [5] ñåìåíà äâóõ êóëüòóð èç äâóõ ÷àñòåé ñå-
ìåííîãî áóíêåðà 1, ðàçäåëåííîãî ïåðåãîðîäêîé 
2, ñàìîòåêîì ïîïàäàþò â ñêâîçíûå êîíè÷åñêèå 
ÿ÷åéêè 5 ÷àñòåé 3 è 4 ñäâîåííîãî âûñåâàþùåãî 
äèñêà. Âðàùàþùèéñÿ âûñåâàþùèé äèñê ïîäâî-
äèò êîíè÷åñêèå ÿ÷åéêè 5, çàïîëíåííûå ñåìåíà-
ìè, ê âîçäóøíîìó ñîïëó 6, êîòîðîå íà âûõîäå 
ðàçäåëåíî íà äâà ïàòðóáêà 7 è 8 ñ ðàçíûìè ñå÷å-
íèÿìè, âîçäóøíûå ïîòîêè êîòîðûõ íàïðàâëå-
íû íà êîíè÷åñêèå ÿ÷åéêè 5 ñîîòâåòñòâóþùèõ 
÷àñòåé 3 è 4 âûñåâàþùåãî äèñêà. Âîçäóøíûé 
ïîòîê ïðèæèìàåò îäíî ñåìÿ êî äíó ñêâîçíîé 
êîíè÷åñêîé ÿ÷åéêè 5, à îñòàëüíûå âûäóâàåò. 
Íàëè÷èå îòâåðñòèé 9 íà áîêîâîé ïîâåðõíîñòè 
ÿ÷åéêè 5 âûñåâàþùåãî äèñêà íà ¾ åå ãëóáè-
íû îáåñïå÷èâàåò íàäåæíîå ïðèæàòèå îäíîãî 

ñåìåíè êî äíó ÿ÷åéêè 5 è óäåðæàíèå åãî â íåé. 
Îñòàëüíûå ñåìåíà âûäóâàþòñÿ. 

Âûñåâàþùèé äèñê, âðàùàÿñü íà îñè 6, ñ çà-
ñòðÿâøèì â ÿ÷åéêå 5 ñåìåíåì, âñòðå÷àåòñÿ ñ 
âûòàëêèâàòåëåì ñåìÿí 11, ðàñïîëîæåííûì 
â ïàçó 10 íà âíóòðåííåé ïîâåðõíîñòè êàæäîé 
÷àñòè äèñêà ïîä êîíè÷åñêèìè ÿ÷åéêàìè 5. Âû-
òàëêèâàòåëåì ñåìÿí 11 óäàëÿþòñÿ çàñòðÿâøèå 
ñåìåíà èç ÿ÷åéêè 5 è íàïðàâëÿþòñÿ íà äíî áî-
ðîçäû.

×àñòè äèñêà 3 è 4 æåñòêî çàêðåïëåíû ìåæäó 
ñîáîé áîëòàìè ñ âîçìîæíîñòüþ èõ ñìåùåíèÿ è 
çàìåíû äèñêà. Ýòî ïîçâîëÿåò èçìåíÿòü ñõåìû 
ïîñåâà. Òàêîé âûñåâàþùèé äèñê óïðîùàåò êîí-
ñòðóêöèþ, èñêëþ÷àÿ äîïîëíèòåëüíóþ öåïíóþ 
ïåðåäà÷ó, è óäîáåí â ýêñïëóàòàöèè. 

Ïðèìåíåíèå ýëàñòè÷íîãî ðîëèêà ïîçâîëÿåò 
ñâåñòè äî ìèíèìóìà ïîâðåæäåíèå ñåìÿí.

Ïíåâìàòè÷åñêèé âûñåâàþùèé àïïàðàò, ïî-
çâîëÿþùèé âûñåâàòü òðè êóëüòóðû îäíîâðå-
ìåííî ñ ðàçìåùåíèåì èõ íà ðàçíûå ãëóáèíû 
ïîñåâà, ïðåäñòàâëåí íà ðèñ. 3.

Àïïàðàò ñîäåðæèò ñåìåííîé áóíêåð 1, âåð-
òèêàëüíî óñòàíîâëåííûé íà îñè 2, ñîñòàâíîé 
âûñåâàþùèé äèñê 3 ñ ïðèæèìàþùåé âòóëêîé 
4 è ñêâîçíûìè êîíè÷åñêèìè ÿ÷åéêàìè 5, âîç-

Ðèñ. 2. Ïíåâìàòè÷åñêèé âûñåâàþùèé àïïàðàò äëÿ ñîâìåùåííîãî ïîñåâà
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äóõîâîä, ðàçäåëåííûé íà äâà ïàòðóáêà, îäèí 6 
ñ òðåìÿ ñîïëàìè – ðàçìåùåí íàä ÿ÷åéêàìè 5 
âûñåâàþùåãî äèñêà 3, âòîðîé – 7 – îãèáàåò 
êðûøêó 8 è ïîäâîäèò ñîïëî ïîä âûñåâàþùèé 
äèñê 3 ïîä óãëîì 10–15° ê ãîðèçîíòó. Àïïàðàò 
âêëþ÷àåò òàêæå áîêîâûå êðûøêè 8 è ñîøíèê 9 
øèðèíîé ðàâíîé øèðèíå âûñåâàþùåãî äèñêà 3. 
Ñîøíèê 9 âûïîëíåí òðåõóðîâíåâûì.

Âûñåâàþùèé äèñê è ïîëîçîâîäíûé ñîøíèê, 
âûïîëíåíû ñîñòàâíûìè èç òðåõ ÷àñòåé è ðàâ-
íûìè ïî øèðèíå. Èõ ÷àñòè çàêðåïëåíû ìåæäó 
ñîáîé ñ âîçìîæíîñòüþ ñìåùåíèÿ, âûñåâàþùèé 
äèñê – ïðèæèìíîé âòóëêîé, à ïîëîçîâîäíûé 
ñîøíèê – áîëòàìè. 

Âìåñòå ñ àïïàðàòàìè äëÿ ñîâìåùåííîãî 
ïîñåâà ðàçðàáîòàí ðÿä ïíåâìàòè÷åñêèõ âûñå-
âàþùèõ àïïàðàòîâ äëÿ ãíåçäîâîãî ïîñåâà [6], 
îäèí èç êîòîðûõ ïðåäñòàâëåí íà ðèñ. 4.

Àïïàðàò ñîñòîèò èç ñåìåííîãî áóíêåðà 1, 
êîòîðûé óñòàíîâëåí âåðòèêàëüíî íà îñè 2 âû-

ñåâàþùèé äèñê 3 ñî ñêâîçíûìè êîíè÷åñêèìè 
ÿ÷åéêàìè 4, ðàñïîëîæåííûìè â òðè ðÿäà, è âîç-
äóøíîãî ñîïëà 5. Äèñê 3 ñíàáæåí êîïèðóþùåé 
åãî âíóòðåííþþ ïîâåðõíîñòü â çîíå äåéñòâèÿ 
âîçäóøíîãî ñîïëà 5 äóãîîáðàçíîé, ðåãóëèðî-
âî÷íîé çàñëîíêîé 6. Çàñëîíêà 6 óñòàíîâëåíà 
íà áîêîâîé êðûøêå 7 âûñåâàþùåãî àïïàðàòà ñ 
âîçìîæíîñòüþ ïðîäîëüíîãî ïåðåìåùåíèÿ îòíî-
ñèòåëüíî îñè 2 äèñêà 3 è ôèêñàöèè â çàäàííîì 
ïîëîæåíèè. Ïîä âûñåâàþùèì äèñêîì 3 ðàñïîëî-
æåí ïîëîçîâîäíûé ñîøíèê 8 øèðèíîé, ðàâíîé 
øèðèíå âûñåâàþùåãî äèñêà 3. Ñîøíèê 8 ñíàá-
æåí âîðîíêîé 9, ðàñïîëîæåííîé ïîä âûñåâàþ-
ùèì äèñêîì 3 â çîíå ñõîäà ñåìÿí äëèíîé, ðàâíîé 
øèðèíå âûñåâàþùåãî äèñêà 3 è øèðèíîé – åãî 
ïîëîâèíå, à ðàçìåð íèæíåé ÷àñòè âîðîíêè 9, ïî 
êðàéíåé ìåðå, íå ìåíüøå òðåõêðàòíîãî ìàêñè-
ìàëüíîãî ðàçìåðà âûñåâàåìîãî ñåìåíè. 

Ñåìåíà, ðàñïîëîæåííûå â òðåõ ÿ÷åéêàõ ïî 
øèðèíå äèñêà 3, ôîðìèðóþòñÿ ãíåçäîì ñ ïîìî-

Ðèñ. 3. Ïíåâìàòè÷åñêèé âûñåâàþùèé àïïàðàò äëÿ ñîâìåùåííîãî ïîñåâà

Ðèñ. 4. Ïíåâìàòè÷åñêèé âûñåâàþùèé àïïàðàò äëÿ ãíåçäîâîãî ïîñåâà
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ùüþ âîðîíêè 9 ñîøíèêà 8, íàõîäÿùåãîñÿ ïîä 
âûñåâàþùèì ä èñêîì 3 â çîíå ïàäåíèÿ ñåìÿí 
â áîðîçäó, îáðàçîâàííóþ ñîøíèêîì 8. Íîðìà 
âûñåâà ñåìÿí â ãíåçäî ðåãóëèðóåòñÿ ïåðåìåùå-
íèåì çàñëîíêè 6 âäîëü îñè 2 äèñêà 3. Òàê, íà-
ïðèìåð, äëÿ îáåñïå÷åíèÿ âûñåâà äâóõ ñåìÿí â 
ãíåçäî íåîáõîäèìî ïåðåêðûòü îäèí ðÿä ÿ÷ååê 4 
íà äèñêå 3.

Ðàçðàáîòàííàÿ êîíñòðóêöèÿ âûñåâàþùåãî 
àïïàðàòà (ðèñ. 5) [7] ðàáîòàåò ñëåäóþùèì îá-
ðàçîì: ñåìåíà èç áóíêåðà 1 ïîïàäàþò â êîíè-
÷åñêóþ ÿ÷åéêó 4 âðàùàþùåãîñÿ íà îñè 2 âû-
ñåâàþùåãî äèñêà 3. Íà ñåìåíà â òðåõ ñîñåäíèõ 
ÿ÷åéêàõ 4 äåéñòâóåò ïðèñàñûâàþùàÿ ñèëà ïà-
òðóáêà 7, êîïèðóþùåãî âíóòðåííþþ ïîâåðõ-
íîñòü âûñåâàþùåãî äèñêà 3. Ïðè ïðîõîäå ïîä 
ñîïëîì 6 ñ èñòåêàþùèì èç íåãî âîçäóõîì 
ñåìåíà ïðèæèìàþòñÿ ê îòâåðñòèÿì 5 ÿ÷åéêè 4, 
ëèøíèå ñåìåíà âûäóâàþòñÿ èç ÿ÷ååê 4 
ñîïëîì 6; ñåìåíà ïðåäâàðèòåëüíî ïðèæàòû êî 
äíó ÿ÷åéêè 4 ïðèñàñûâàþùèì äóãîîáðàçíûì 
ïàòðóáêîì 7, ò. å. íà ñåìåíà äåéñòâóþò äâå 
ñèëû, îäíà – ñ ïîìîùüþ ñîïëà 6 ïðèæèìàþùàÿ 
èõ, è âòîðàÿ – ïàòðóáêîì 7 ïðèñàñûâàþùàÿ 

èçíóòðè äèñêà, ÷òî ãàðàíòèðóåò ñîõðàíåíèå 
ñåìÿí â ÿ÷åéêå 4, îñòàëüíûå ñåìåíà âûäóâàþò-
ñÿ. Äàëåå ÿ÷åéêà 4 ñ ñåìåíàìè ïåðåìåøàåòñÿ â 
çîíó äåéñòâèÿ óïðóãîãî ýëàñòè÷íîãî ðîëèêîâî-
ãî âûòàëêèâàòåëÿ 9, çàêðåïëåííîãî íà áîêîâîé 
êðûøêå 8, ïîä åãî âîçäåéñòâèåì ñåìåíà ïîïàäà-
þò â áîðîçäó, îòêðûòóþ ñîøíèêîì 10. Âàæíî, 
÷òî ñåìåíà ïðèñàñûâàþòñÿ ïàòðóáêîì 7 åùå äî 
èõ âõîäà â çîíó äåéñòâèÿ âîçäóøíîãî ñîïëà 6, 
÷òî ãàðàíòèðóåò ñîõðàíåíèå îäíîãî ñåìåíè â 
ÿ÷åéêå 4.

Ïðè èçó÷åíèè àíàëîãîâ áûëè óñòàíîâëåíû 
ñëåäóþùèå íåäîñòàòêè: 

• âî âðåìÿ óäàëåíèÿ ëèøíèõ ñåìÿí èç ÿ÷ååê 
ñîïëîì íåò ãàðàíòèè, ÷òî âîçäóøíûì ïî-
òîêîì íå áóäóò óäàëåíû âñå ñåìåíà, ÷òî 
íåäîïóñòèìî;

• äëÿ èçìåíåíèÿ êîëè÷åñòâà ñåìÿí â ãíåçäî 
äèñê âûïîëíåí ãðîìîçäêèì, îò ÷åãî 
ðàñòåò ìåòàëëîåìêîñòü âûñåâàþùåãî 
äèñêà è óâåëè÷èâàþòñÿ ïàðàìåòðû âûñå-
âàþùåãî àïïàðàòà;

• äëÿ èçìåíåíèÿ øàãà ïîñåâà íåîáõîäèìà 
ñìåíà äèñêîâ.

Ðèñ. 5. Ïíåâìàòè÷åñêèé âûñåâàþùèé àïïàðàò äëÿ ãíåçäîâîãî ïîñåâà
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Ñíàáæåíèå âûñåâàþùèõ äèñêîâ âòóëêàìè 
íà ðåçüáå ñî ñêâîçíûìè îòâåðñòèÿìè íà èõ äíå 
ñ êîëè÷åñòâîì îò 1 äî 3 ïîçâîëÿåò âûñåâàòü 
ñåìåíà ãíåçäîâûì ñïîñîáîì áåç çàìåíû âûñå-
âàþùèõ äèñêîâ à èñïîëüçîâàíèå ãëóõîé âòóëêè 
ìîæíî ìåíÿòü ñõåìó ïîñåâà, à âûòàëêèâàòåëü 
ñåìÿí îáåñïå÷èâàåò íàäåæíîå ñáðàñûâàíèå 
âñåõ ñåìÿí èç ÿ÷åéêè â áîðîçäó. 

Çàêëþ÷åíèå
Ðàçðàáàòûâàåìûå ïíåâìàòè÷åñêèå âûñåâàþ-

ùèå àïïàðàòû äëÿ ñîâìåùåííîãî è ãíåçäîâîãî 
ïîñåâîâ ïîçâîëÿò:

• âûñåâàòü ñåìåíà äâóõ, òðåõ êóëüòóð îäíî-
âðåìåííî ñ ðàçìåùåíèåì èõ íà ðàçíóþ 
ãëóáèíó, ïîëó÷àòü ðàçëè÷íóþ ñõåìó 
ïîñåâà áåç çàìåíû äèñêîâ, ÷òî ïðèâåäåò ê 
ýêîíîìèè ìåòàëëà íà èçãîòîâëåíèå ñìåí-
íûõ äèñêîâ è âðåìåíè;

• óïðîñòèòü êîíñòðóêöèþ è ïîâûñèòü ýêñ-
ïëóàòàöèîííóþ íàäåæíîñòü óñòðîéñòâà, 
óëó÷øèòü ýêîëîãèþ, ïîëó÷èòü ýêîíîìèþ 
ãîðþ÷åãî, èñêëþ÷èòü ïîâðåæäåíèå ñåìÿí.

Ñåÿëêè, îáîðóäîâàííûå àâòîìàòèçèðîâàí-
íûìè ïíåâìîñèñòåìàìè, ñïîñîáíû ïîâûñèòü 
óðîæàéíîñòü ñèëîñíîé ìàññû íà 20–30 %, 
óëó÷øèòü êà÷åñòâî êîðìà äëÿ æèâîòíîâîä-
ñòâà è ïîëó÷èòü ýêîíîìèþ ïîñåâíûõ ïëîùàäåé 
çà ñ÷åò âûðàùèâàíèÿ íåñêîëüêèõ êóëüòóð íà 
îäíîì ïîëå. Êîíñòðóêöèÿ àïïàðàòà ïîçâîëÿ-
åò ðàçìåùàòü ñåìåíà ðàçíûõ êóëüòóð â îäèí 
ðÿäîê è íà ðàçíóþ ãëóáèíó çàäåëêè.
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