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VY 10CKOHAJICHHS KOHCTPYKIIiT THEBMOMEXaHIYHOTO
BUCIBHOIO anapara

[TpoBeneHo aHam3 BIIIHBY CTa0IBHOCTI BEIMYUHN PO3PLIKECHHS B BAKYYMHIH KaMepl ITHEBMATHYHOTO
BHCIBHOTO amapara Ha SKiCTh 3aIIOBHCHHS OTBOPIiB BUCIBHOTO JMCKA HACIHMHAMM 1 PO3TIITHYTO 3aXOIM JJIS
T ABHMINCHHS PIBHOMIPHOCTI BEIMYUHH PO3PLIKCHHS, PO3POOIICHI PI3HUMH aBTOPAMH 2 TAKOK OCHOBHI ITEPEBAr i
HEJOTIKH DX mpormosunii. Ha miacTasi mpoBeaeHNX BJIACHHUX JOCHIIKEHb ABTOPAMH 3aNPOIIOHOBAHO BHECTH
KOHCTPYKTHBHI 3MIHH B CCpPIHHMIT THEBMATHYHUM BUCIBHUH anapar AJsl MOKPALICHH 3alI0BHCHHS OTBOPIB ITUCKA
HACIHUHAMH
3AMOBHEHHS OTBOPIB THCKA HACIHHHAMHE, CTAOLTLHICTL BEJIMHHI BAKYYMY, 3a0ipHa Kamepa

YpokaiHICTb CIIBCHKOTOCMONAPCHKUX KYJIBTYP B 3HAYHINA Mipi 3aJI€KUTh Bi AKOCTI ciBOH,
30KpeMa, BiJ PIBHOMIPHOCTI PO3MOALUTY HACIHHS IO TUIOIII, KA 3aCIBAE€ThCS, 1 TIIMOWHI 3arOpPTaHHSI.
Ha nanmit yac Haiikpaiy sIKICTb PO3IMOIUICHHS HACIHHS 3a0e3NeuyroTh NMYHKTHUPHI CIBAJIKH, SIKi
obnaHaHI BUCIBHUMHU amapaTamMu 3 MeXaHidHUM ab0 MHEBMOMEXaHIYHUM MPUHLIAIOM ii.
OcTaHHIM 4YacoM MepeBary BiANAIOTh CiBaJKaM 3 MHEBMOMEXAaHIYHMMU BHUCIBHUMH amapaTamw,
OCKLUJIbKM BOHH MalOTh CYTTEBI MIEpEBaru nepes CiBaJkaMy 3 MEXaHIYHHUMHU BHCIBHUMH arapaTamu,
30KpeMa, BOHU 3HaYHO MPOCTIMIi 32 KOHCTPYKLIEO 1 [UII HUX HE MOTPIOHO peTenpHO KamOpyBaTu
HACIHHS, sIK€ BUCIBAe€TbCSA. TOMYy Ha JaHWH 4ac BUPOOHULITBO CIBAJIOK 3 MEXaHIYHUMH BHCIBHUMHU
amapaTtaMiy Maiike TIOBHICTIO TPUITMHEHO, 1 BAJKJIMBUM CJIII BBA)KATU MPOBEACHHS AOCIIIKEHb 10
BUBYCHHIO MOMUIMBOCTEH MiABHINEHHS SKOCTI CIBOM caMeé IHEBMAaTHYHUMH CiBAJIKAMH.
AKXTyaJbHICTb IPOBEACHHS POOIT Yy JAHOMY HANpPsIMKY MOSICHIOETHCS THM, 1110, XO4Ya PIBHOMIPHICTh
PO3MOALTY HACIHHH IO IOl IMMH CIBAJKaMH 3HAYHO Kpalla y MOPIBHSAHHI 3 IHIIUMH, BOHA J1OCI
HE BIAMOBIZAE arpOTEXHIYHUM BUMOTAM.

[IutaHHAM MiABHUINEHHS SIKOCTI pOOOTH MHEBMATUYHUX BHUCIBHUX arapaTiB MPUCBSIYEHO
Oarato pocmimxens [1, 2, 3, 4], B AKUX aBTOpPW BUBYAJIM BIUIUB HAa PIBHOMIPHICTb PO3MOALTY
HACIHUH B3JIOBXK PsiZiKa PI3HUX (PaKTOpPiB, 30KpeMa KOHCTPYKTHBHHX IapaMeTpiB BUCIBHOTO IHCKA:
KUTBKOCTI 1 JiaMeTpa MPUCMOKTYBAJIbHUX OTBOPIB, (POPMH IOBEPXHI OTBOPIB, KOHCTPYKII1
CKM/la4ya 3aiiBUX HACIHWH, KOHCTPYKTUBHHUX NapaMeTpiB BaKYyMHOI KaMepH: IJIHOWHHU KamepH, il
JOBJKUHH 1 MICIST PO3TALIYBAHH, MICISI PO3MILIIEHHSI aTpyOKa MiABOAY BaKyyMy Ta iH., a TAKOX
peskuMy poOOTHM BHCIBHOTO amapara. 4YacTOTH OOepTaHHS BHCIBHOTO MUCKA 1 BEJIMYUHU
PO3piIKeHHs B BAKYYMHiH Kamepi. BpaxoByroun, 1110 piBHOMIPHICTb PO3MOALTY HACIHUH B 3HAYHIH
Mipi 3aJIe)KUTh BiJl SIKOCTI 3aIlIOBHEHHSI OTBOPIB BHCIBHOTO JUCKA, B MPOBENEHUX HOCIIIKEHHSIX
BHBYABCSI BILTUB IepelliueHuX (akTopiB Ha nel nmokasHuk. B poOoTi [1] 3 BUKOpHUCTAaHHSIM MeTOna
MIaHyBaHHST Oarato(akTOPHUX EKCIEPUMEHTIB OyJi0 BCTAHOBJICHO, IO HA SIKICTh 3aMOBHEHHS
OTBOPIB BHCIBHOTO AMCKAa HACIHMHAMH, a OTXKE 1 Ha PIBHOMIPHICTb PO3MOUTY HACIHUH B PSIIKY,
HAMOUTBLINI BIUIMB MAaKOTh HYacTOTa OOEPTaHHS BHUCIBHOTO IWCKA 1 BEIMYMHA PO3PIIKEHHS B
BAKyyMHI KaMepi, Mpu LbOMY OyJO BCTAaHOBJIEHO ONTHUMAaJbHI 3HaueHHS LuX ¢akTopis. B
IOOCTIKEHHSX [S5, 6] aBTOpaMu OyJio AOBEIEHO, IO, KPIM BEJIMYUHH PO3PLIKEHHS B BaKyyMHIH
Kamepl, 3HAaYHWUH BIUIMB HA SIKICTb 3alIOBHEHHs OTBOPIB AMCKAa HAaCIHMHAMHU Mae€ 1 CTaOLIBHICTB
BEJIMYMHH BaKyyMy B BaKyyMHIH kamepi (IIpu 3MeHIIeHH! cTabibHOCTI, TOOTO mpu 30UIbLICHH]
KOJIUBAaHb BAKyyMy, 3aIIOBHEHHs OTBOPIB JTUCKA HACIHMHAMU TMOTIPIIYETHCS).



Metoro naHoi poOOTH € YTOUHEHHS NPUYMH KOJHMBAHHA BEJIWYMHU PO3PIIKEHHS B
BaKyyMHIH kamepi Ta po3poOKa 3aX0/iB IO iX YCYHEHHIO, 32 PaXyHOK YAOCKOHAJIEHHS! KOHCTPYKIIi1
BHCIBHOTO amapara, IO J03BOJITh MOJIMIIUTH SIKICTb 3alIOBHEHHSI OTBOPIB BHCIBHOTO HCKA
HACIHWHAMH, a OTK€ 1 pIBHOMIPHICTb PO3MOALIY HACIHUH B PAIKY.

JloCHiPKeHHST IO BUBYEHHIO BHUIIAJKIB KOJMBAHHS BEJIMYMHHU PO3PIIKEHHS B BaKyyMHIH
KaMmepl MOKa3yioTh, IO 1€, B OCHOBHOMY, BiTOyBaeThcs 3a ABOX mMpuuuH. Ilepina — e nosisa npu
MPOXO/KEHHI 30HU BaKYyMHOI KaMepH HE3aNOBHEHUX HACIHMHAMU OTBOPIB HA BHCIBHOMY JTUCKY,
a Jpyra — yTIKaHHS TOBITPS MDK KOPIYCOM 1 KpPUIIKOK BHCIBHOTO amaparta. B poboti [6]
NpOBEeeHA KIJIbKICHA OIIHKAa BIUIMBY LUX (akTOpiB Ha CTabiIbHICTD Bakyymy. ABTOpaMHu
OOTrpyHTOBAHO TEOPETUYHO 1 MIATBEPIKEHO €KCIIEPUMEHTANIBHO, IO MOsIBa HA BICIBHOMY AHCKY B
30HI MPOXOKEHHs] HUM BaKyyMHOI KaMepH Xod4a O OJHOTO HE3aroOBHEHOI'O OTBOPY AiaMETPOM
3,3MM MpU3BOAUTH A0 MamiHHA BakyyMy Ha (15-20)%. Ilpu 30inbImeHH] miameTpiB OTBOPIB HA
IMCKY aMIUITyZa KOJMBaHb BakyyMmy 3poctae. [IpuOnam3HO Ha Taky X BEIHMYHUHY 3HUKYETHCS
BEJIMYMHA BAKyyMy B BaKyyMHIH KaMmepl depe3 HasBHICTb 3a30piB MK KOPIYCOM 1 KPHIIKOIO
BUCIBHOTO armapara. BBeneHHS B KOHCTPYKLIIO CEpifHOrO BHCIBHOTO arapara NpOKJIAAKH 13
€JACTHYHOTO MaTepiany MiXK KOPITyCOM 1 KPHIIKOK AO3BOJMIIO YCYHYTH 3a30PH MK HUMH, TOOTO
BUKJIFOUUTH JIPyTy TNPUYMHY KOJHMBAHHA BEJIMYMHHM PO3PIKEHHS B BakyyMHIH kamepi. o
CTOCYETBCS MEPIIOi MPUYUHN KOJUBAHHS BAKyyMYy, TO, SIK IMOKAa3aJM AOCHIKEHHs, YCYHYTH ii He
NPEACTABISIETECS MOXKIMBUM 0€3 BHECEHHS 3MiH B KOHCTPYKLIIO ITHEBMATUYHOTO BHCIBHOTO
amapara.

Y poborti [6] ans yecyHeHHs 1€l TpUYMHU (3MEHIIEHHS BEJIMYUHHI BaKyyMy 4depe3 MOsIBy B
30HI pO3TallyBaHHS BaKyyMHOi KaMepH Ha BHUCIBHOMY JHCKY HE3alIOBHEHHX OTBOPIB)
NPOTIOHYETbCSL  OOJagHATH BUCIBHHH amapar [AOAATKOBUM MPHUCTPOEM — aABTOMATHYHUM
PEryasITOPOM pO3pPIIKEHHS. Perynarop ckiagaeTbes 3 3aClHKH, KA 3’ €HAHA 3 MANPYKHHEHUM
IITOKOM MHEBMOLIMIIIHIPA, aepOJIUHAMIYHO CIOJYyYEHOro 3 BaKyyMHOI Kameporo. ITpuHiun nii
peryJsiTopa moJjsArae y HaCTyITHOMY: TIPH 3MEHIICHH] BEJIMYMHU PO3PIIKEHHS B BAKYyMHIH Kamepi
3aciliHKa TEepPEeKpUBAaE YaCTUHY KaMepH, 3MEHINYIOUH KIUJIbKICTh MOBITPS, SIKE MPOXOAUTH depe3
JKUBUH Mepepi3 BAKYyMHOI KaMepH, 1 THM CaMHUM 30UIbLIYE BEIUYHHY PO3PIIKEHHS.

Ha Ham mormsin, 3ampornoHOBaHa KOHCTPYKIS Mae€ psifi CYTTEBUX HENOJIKIB, BHACIIIOK
YOro BOHA He 3HAHIIJIa MPakTHYHOTrO 3actocyBaHHs. [lo-mepime, KOHCTPYKLIS 3arpONOHOBAHOTO
MPUCTPOKO € AOCTATHBO CKJIATHOIO, a MO-APYre, IO € OUTbII CYTTEBUM HEMOJIKOM, 1€ Te, IO B
KOHCTPYKIIIO PEryJisiTopa BXOIUTh TaKa IHEpUiifHA JIaHKA, SIK MPYKHHA, 1 TOMY AJIsI TOTO, MO0
3aciiHKa MEePeCyHyJacs B HIIE MOJOXKEHHS 1 IEPEeKPHIIa YaCTUHY BaKyyMHOI KaMepH, MOTPiOHUH
OesKUi 4Yac, sIKMid Mo’ke OyTH AOCTaTHIM, OO NMpWHAHMHI OJWH OTBIP Ha BHCIBHOMY JHCKY
3aJIMIINBCS HE3aNMOBHEHUM. Takok HEOOXITHO BpPaxOBYBATH, IO KOPCTKICTb NMPYKHUH 3 4acoM
MOJKE€ 3MIHIOBATHUCS, IO 3HAYHO YTPYAHIOE 3a0e3MeUeHHs] OJHAKOBOI BEIMYUHU PO3PIIKEHHS B
BAKyYMHHX KaMepax BCIX BUCIBHUX amapaTiB CiBaJIKH.

B pesynbrati mpoBeAEHUX HAMU OCIIKEHb OyJI0O BCTAHOBJIEHO, IO KOJUBAHHS BEJITMUUHU
PO3PIIKEHHS B BAKYYMHIH KaMepi, a OT)Ke, 1 BUMAIKIB HE3aITOBHEHHS OTBOPIB TUCKA HACIHUHAMM 3
1i€i TPUYMHY, MOXKHA YHUKHYTH, SIKIIO 3a0€3MEeYUTH OpIEHTAII0 HACIHMH B 3alipHii Kamepi
Oe3mocepeHbO B 30HI PO3TALIYBAHHS OTBOPIB HAa BUCIBHOMY AuCKY. IIpu Takiii opieHTanii OTBOpU
Ha TUCKY IO BCil TOBXXHMHI BaKyyMHOI KamepH OyIyTh MEPEKPUTI HACIHUHAMH, IO 3a0€3MeUnTh
CTaOUIBHICTh BETMYMHU BakyyMy. B po®oti [6] aBTOpH MpONOHYIOTH IJIsl Opi€HTALi HACIHUH B
3abipHIli Kamepli B 30HI PO3TAIyBAaHHS OTBOPIB BCTAHOBJIIOBATU MK BHUCIBHUM JHUCKOM 1
BOPYLIMJIKOO JOMOMIKHHUH TUCK, 10O MK 30BHILIHIM laMETPOM HOTO 1 OTBOPaAMH Ha BUCIBHOMY
aucky Oyna Bincranb He Oubme (1-2)mMmm. Mo’kHa MOTOOUTHCA 3 aBTOPaMH, IO Taka
KOHCTPYKTHBHA 3MiHa Oyne CHPHSITH TOKPAIIEHHIO Opi€HTAalli HACIHUH B 30HI PO3TALIyBaHHS
OTBOpIB, ajie, Ha HaIl MOV, 3aJada HAWKPAIIOro OPIEHTYBAaHHS HACIHUH HE BHUPILIYETHCS
NOBHICTIO. JIIHCHO, MOMOMIKHUH IUCK CIpHs€ Kpallii oOpieHTauli HACIHHS, ajie e CIIPUSHHS



ONHOOIYHE — [ONOMDKHMII JUCK HE [Aa€ MOMJIUBOCTI HACIHUHAM BIOXWISATHCS Bl 30HU
po3TalryBaHHS OTBOPIB HA BUCIBHOMY TUCKY B HAaIpsMy O LIEHTPY AHCKA , aje B 1HIIOMY — Bif
LIEHTpa IUCKa, J1e Ai€ 1 BIALEHTPOBA CHIIA, STIKA JOAATKOBO CIIPHsIE MEPEMIIEHHIO HACIHUH B LILOMY
HampsiMy, TOOTO TapaHTOBAHOTO TOTPIOHOrO OpIEHTYBaHHS HaciHMH B 3alipHiid Kamepi
JOTIOMIXKHUH TUCK HE 3a0e3Meye.

B mporeci npoBeneHHs JOCIIIKEHD IO BUPILICHHIO TPoOieMu 3a0e3MeYeHHsT ONTHMATbHOT
opieHTalii HaciHMH B 3a0ipHIH Kamepi HaMU BHBYABCS XapakTep 3allOBHEHHS OTBOPIB Ha
BHCIBHOMY JTUCKY B 3JIE)KHOCTI BiJl pO3TalyBaHHsI iX MO AOBXKHHI BaKyyMHOI Kamepu. il boTo
eKCIIepUMEHTalIbHA YCTAHOBKA Mependadajia MOKIUBICT 3aKpiTtuieHHsT (POTOMIOAY, MPU3HAYEHOTO
IUIE KOHTPOJIIO 3aMOBHEHHS OTBOPIB IMCKAa HACIHMHAMH, Ha KPUILNLI BHUCIBHOTO amapara Bif
MOYATKy 10 KIHLS BaKYyMHOI KaMepH 3 KPOKOM, sIKii JOPIBHIOBAB KPOKY PO3TAaIlyBaHHS OTBOPIB
Ha BHUCIBHOMY AMCKY. Pe3yJibTaTé eKCIepHUMEHTAJIbHUX NOCTIUKEHb IMOKAa3ajH, IO CTabUIbHEe
NPUCMOKTYBAaHHSI HACIHUH 10 OTBOPIB TIOYMHAETHCA HE OAPa3y MiCIs BXOIKEHHS OTBOPIB IUCKA B
BAKyyMHY KaMmepy a Ha JesKil BiACTaHi BiA i MOYATKY, sKa JOPIBHIOE MPHUOIM3HO BiJ JBOX IO
TPBOX KPOKIB MK oTBOpami. Ilpu momanblioMy pyci BUCIBHOTO JHCKa BAOBXK BaKyyMHOI KaMepHu
OTBOPH BHCIBHOIO JMICKA MPAKTHYHO OYBAIOTh yCli 3aroBHEHI. B 3B 3Ky 3 MM, MOXHA 3pOOUTH
BHUCHOBOK, IO B MOYaTKOBHH MOMEHT BXOJKEHHS OTBOPIB BHUCIBHOTO JIMCKa B BAKYyMHY Kamepy
ICHy€ BeJNMKa BIPOTIAHICTh HAasiBHOCTI HAa BHCIBHOMY IHCKY HE MEPEKPUTHUX HACIHUHAMH OTBOPIB
(Bix 1 no 3), mO 1 € OCHOBHOKO NMPHYMHOK KOJMBAHHS PO3PLIKEHHS B BakyyMHiH kamepi. Ha
migcTaBi mporo Oyjia BUCYHYTa TinoTesa, mo sKmo 3ade3neunty B 3abipHIN KaMmepl Ha BIJACTaHI,
piBHIA TPHOM KPOKaM MIK OTBOPAMH, BiJl MOUYATKy BaKyyMHOI KaMepH pO3TAIlyBaHHS HACIHUH B
OIIMH PSIIOK HANpPOTH OTBOPIB BHCIBHOTO AMCKA, TO MOXXHA MIABHINUTH CTAOUIBHICTD BaKyyMy B
BaKyyMHi# kamepl. [{iiiCHO B IIbOMY BHIIQIKy 1O OTBOPIB IMCKA, KOJH BOHU OyAyTh pyXaTHCS Bif
MOYaTKy BaKyyMHOI KaMepu A0 BIACTaHi, BKa3aHOI BHUINE, Xo4a 1 HE OyayTh MPUCMOKTYBATHCS
HACIHWHU, aje OTBOPH OyAyTh HUMH Mail’ke MOBHICTIO NEPEKPUTI 1 3HIDKEHHS Bakyymy Oyne
30BCIM HE3HA4HE.

Jins peanizanii BUKJIaJeHUX MipKyBaHb B KOHCTPYKIIIFO BHCIBHOTO anapara MPOIMOHY€EThCS
BHECTH HACTYIHI KOHCTPYKTUBHI 3MiHH (puc.1). B HIKHIN 9acTHHI KOpIyca BHCIBHOTO anapara B
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1 —xopmyc; 2 — ropioBuHa; 3 — 3abipHa Kamepa; 4 — BUCIBHUH JUCK; 5 — BOpYIIHIA; 6 — JOMOMDKHHUH AUCK; 7 — B,
8 — mmactuHa; 9 — rBHHT

PucyHok 1 — YnockoHaseHa KOHCTPYKIIS ITHEBMATHYHOTO BUCIBHOTO anapaTa: a — 3araabHui B, O — po3piz A—-A;
B — BUA 10 cTpinmi b



30HI TIOYATKy BaKyyMHOI KamMepu BCTAHOBIIIOETHCS KPUBOJIHINHA MJIACTHHA TAKUM YHHOM, MO0
BIICTAaHb MIJK 30BHIIIHIM KOJIOM JIOTIOMIJ)KHOTO JTUCKA 1 IJIACTUHOIO MEPEBHINYBaja MAaKCUMAIbHUH
po3mip HaciamHHU. [lmacThHa MOBHMHHA NMEPEKPHBATH IMOYATKOBY YAaCTHHY BAKYYMHOI KaMepH Ha
NOBXKHHY, PIBHY TPbOM KpOKaM Mi)K OTBOpaMH BHUCiBHOro amcka. lle 3abesmeuye mpu pobOoTi
BHCIBHOTO arapaTa MHTTEBY OpPI€HTALII0 HACIHUH NPOTH OTBOPIB AMCKAa HAa BXOHAl iX B 30HY
BAKyyMHOI KaMEpH, a OTXKe, 1 MEPEKPUTTSI OTBOPIB HACIHMHAMU B L(iil 30HI 1, TAKUM YHHOM, CIPHUSIE
3MEHIIEHHIO KOJMBaHb BEJINYMHU PO3PIIPKEHHS B BAKYYMHIH Kamepi.

IopiBHsnbHI BUNPOOYBAaHHS CEPIHHOTO 1 MOJAEPHI3OBAHOTO amapara IOKasajiH, ILIo
3ampoONOHOBaHI KOHCTPYKTHUBHI 3MIHHM JAIOTh MOJKJIMBICTH MIABUINUTH CTAaOUIBHICTH BaKyyMy Ha
(10-15)%.

Ha nmactymHOMYy erami JOCHIKEHb IJIAHYETHCS MPOBECTH YTOYHEHHS BEJIMYMHU BILUIUBY
3aMpONOHOBAHNX 3MIH Ha SIKICTh 3aIllOBHEHHsI OTBOPIB IHCKAa HACIHMHAMHU 1 Ha PIBHOMIPHICTB
PO3MOALTY HACIHUH Y PAAKY.
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M. Kocunoes, C.Ilmam, B. Amocoe
Y COBepPHICHCTBOBAHIE KOHCTPYKITNH MHEBMATHYECKOTO BHICCBAIOIIETO ANIAPATA,

[TposeneH ananu3 BAMSHUS CTAOMIBHOCTH BEIHYHMHBI PA3PESKCHIA B BAKYYMHOW KaMepe MHEBMATHUECKOTO
BBICECBAMOIICTO ANNApaTa HAa KAYECTBO 3aMOMHCHUA OTBEPCTHH BBICEBAKOIIECTO OHCKA CEMEHAMH M PACCMOTPEHBI
CHOCOOBI /I TOBBIIICHUS PABHOMECPHOCTH BEIMYHHbBI PA3PEKCHIL, Pa3pabOTaHHBIC PAa3HBIMH ABTOPAMH A TAKKE
OCHOBHBIC TIPSHMYINECTBA W HEAOCTATKH OJTHX NpeIIokeHHH. Ha OCHOBAaHWMHM TPOBEACHHBIX COOCTBEHHBIX
HCCICAOBAHUHM AaBTOPAMH TNPEAIOKCHO BHECTH KOHCTPYKTHUBHBIC H3MCHCHHA B CCpHHHBIN MHEBMATHYCCKHU
BBICEBAOIIUM aNIApaT A1 YAyYIICHHA 3aI0JTHCHUA OTBEPCTHHI JUCKA CEMECHAMH.

M. Kosinov, S Shmat, V. Amosov
Improvement of construction of pneumatic sowing vehicle.

The analysis of influencing of stability of size of rarefaction in the vacuum chamber of pneumatic sowing
vehicle on quality of filling of opening of sowing disk is conducted by seeds and methods for the rise of evenness of



size of rarefaction are considered, developed by different authors and also basic advantages and lacks of these
suggestions. On the basis of the conducted own researches by authors it is offered to make structural alterations in the
serial pneumatic sowing a vehicle for the improvement of filling of opening of disk seeds.
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