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NO3UPYIOLWEE YCTPOWUCTBO AN1S1 TPAHYJIMPOBAHHOIO MATEPUAJIA C
HAKOMUTENIbHOMN EMKOCTbIO

[0001] N306peTeHne OTHOCUTCA K AO03UPYHOLLEMY YCTPOUCTBY ANS

rpaHy/IMPOBAHHOIO MaTepuana, B YaCTHOCTU CEMSIH.

[0002] YKa3aHHble yCTpONCTBa NCNoNb3YyKTCA B
CEeNbCKOXO03ANCTBEHHbIX Ceankax ana nogadyn CEMSH B 3afaHHbIX KOJIMYECTBaX K
BblAa4YHbIM 3N1eMeHTaM " nx nocneaywero BblCEBAHUSA Ha
CEeNbCKOXO3ANCTBEHHOW Tepputopun. [Ons KOHKPETHbIX CEMSH, Hanpumep
KYKYPY3bl, NPEeAnOYTUTENIbHO OCYLLECTBAATb BblCEMBAHUE OTAENbHbLIX 3€peH C
3apaHee onpepeneHHbiMM WHTepBanamu. [na pa3aeneHunss CeMAH U3BECTHbIe
ao3npyolwme  yCTpoOMCTBa  WUCNOAB3YKT  pa3saenutenbHbln 6apabaH  wnau
paspenutenbHbin  AUCK, Ha KOTOpbleé MOXHO BO34EACTBOBaTb NepenagoMm
AaBneHuna. PaspgenuntencHbln 6apabaH wnu paspenutenbHbil AUCK coaepxaT
nepdopaunoHHble OTBEPCTUS, PpacnoJIOXEHHble B JNUMHUAX nepdopayun, B
KOTOPbIX MOFyT HakKanjameaTbCA CEMeHa, B pe3ysbTaTe 4Yero npoucxoaut

pasaeneHue.

[0003] OpHako yKasaHHasa TexXHONOorna pasfeneHns aBnseTcs
HENpPUEMNEMON ANS 3€peH, TaKUX KakK, Hanpumep, nweHuua, puc, s4MeHb, oBec
wnn panc. Takum o06pasom, p[o3upywwee YCTPOUCTBO, NpeaHa3HayeHHoe
rnaBHbiIM 06pa3oM Ana yKas3aHHOro WCNONAb30BaHWUA, CTano WU3BECTHO U3
DE102012105048 Al. 270 nosunpywuwiee YCTPOWNCTBO coaepxuT
TPAHCNOPTUPOBOYHbLIN 6N0K, KOHUEHTPUUYECKW Bpawawwmnca B Kopnyce,
KOTOPbIN MNOYTU MO KacaTesibHOW COeAMHEH C TMOBEPXHOCTbID BHYTPEHHEWN
06ono4vkn kopnyca. B TpaHCcnopTUpoBOYHOM 6n0Ke chOpMUPOBAHbLI KapMaHbl, B
KOTOPbIX 3€pHa CEMAH YNAOTHAKTCA W NEepeMewarTca no Kpyry Ao Tex nop,
nokKa He NonaayT B crnepyowy obnactb Kopnyca BCheACTBME U3MEHUBLLENOCA
KOHTYpa MOBEPXHOCTU BHYTpPEHHEW 060/04KM KOprnyca M noa BO3AEWCTBUEM

LEeHTPOOEXHOMW Cuabl, COOTBETCTBEHHO TOJIbKO OAHO €AWHCTBEHHOE 3€epHO
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OCTAaeTCca B KapMaHe, B TO BPEMSA KaK OCTaBLUMECA 3epHa pasfensalTca U
nepeMewatrTca ob6paTHO B nepByw o0651aCTb Kopnyca AN MOBTOPHOIO

nepeMeLLeHuns.

[0004] Ona BBeAeHUA rpaHy/IMPOBAHHOIO MaTepuana B A0o3upylouee
YCTPONCTBO  U3BECTHble  CUCTEMbI  OBLIYHO  MCMNONbL3YKT  LEHTPasbHbIN
AO3UPYIOLWMA 610K COBMECTHO C pacnpefenutenbHoOn ronoBkowW. HauyuHasa oT
pacnpenenMTenbHON roNOBKKM coeauHuTeNbHbIM TpybonpoBoa BeaeT K Kopnycy

A,03MPYIOLLEr0 YCTPOMCTBA.

[0005] Takum 06pa3oM, C OAHON CTOPOHbLI, 3€pHa B KOpNyce, KOTopble
BO3BpAaTUAUCL B NepByw obnactb kopnyca ANsa NOBTOPHOro nepeMeLlleHus,
TakXe KaK 3epHa, BHOBb BBEAEHHble 4yepe3d coeaumHuTenbHbli Tpybonposoa,
AOCTYnNHblI ANnAa A03UpoBaHuUA. C nOMOWBbK TaAaKMUX CUCTEM HEBO3MOXHa nNO
MEHblLUen Mepe Haphexaw,asa nojgaya rpaHynUnpoOBaAHHOro MaTtepuana K

AO3UPYOLEMY YCTPOUCTBY.

[0006] Takum o06pa3om, XO0Td, HanpuMmep, 3€epHa BO3BpPaATUIUCL B
nepeyt obnactb Kopnyca pns NOBTOPHOro MNepeMeLlLeHns, AONONHUTENbHbIN
rPAHYNNPOBaHHbIN MaTepuan nNoAAETCA WU3BHE. 3DTO MOXeT npuBecTu B
pe3ynbTaTe K TOMY, YTO B nepBoi 06nactm Kopnyca BPEMEHHbIA HAKOMUTENb
3epeH CTAaHOBUTCA CAMWKOM 60NbLIMM, YTO B CBOK O4Yepefb MOXET OKa3biBaTb
HeraTuBHOe BO34ENCTBME HA KayeCTBO A03MPOBAHUSA, B YAaCTHOCTU HA KayecTBoO

pasaeneHuns.

[0007] Takum o6pa3oM, 3agayvya wn3obpeTeHMa 3akjlyaeTca B
obecneyeHnn [O3UpPYOLWEro YCTPOWCTBA ANS FPaHy/IMPOBAHHOrO Matepuana, B
YaCTHOCTU, CeMSH, KoTopoe obecneumBano 6bl yaydleHHOE KayecTBo

AO03npoBaHnA, B HaCTHOCTU Ka4Y€CTBO pa3aesieHu4.
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[0008] YKa3aHHag 3ajada peweHa C NOMOLWbo YCTPONCTBA NO MYHKTY
1 dopmynbl. JoNoAHUTENbHbIE MPEANOYTUTENIbHbIE BapUaHTbl OCYLLECTBEHUSA

N306peTeHUn NpUBEAEHBbI B 3aBUCUMbIX NMYHKTaX.

[0009] TakuMm o6pas3oM, cornacHo wusobperteHuto obecneyeHo, 4TO
KOpnyc CoeaAMHeH C  HAKOMUTENbHOW  eMKOCTbld  ansa  obecneuyeHuns
rpaHynMpoOBaHHOro matepuana u ¢ TpybonposoaoM obpaTHOM nogaun, BenyLmm
N3 KOpnyca B HaKOMUTENIbHYK €MKOCTb. TeéM CaMbliM, B HAKOMUTENbHON €MKOCTHU
4O onpeneneHHon crteneHn MoxeT bbiTb obecneyeH 3anac rpaHyanpoBaHHOrO
MaTepuana Ana TPaAHCNOPTUPOBOYHOIO YCTPOMCTBA, OTKyAa OH MOXeET ObiTb
nepeMeweH K TPaHCNOPTUPOBOYHOMY YCTPOUCTBY. [loCKONbKYy Tpyb6onpoBop,
obpaTHOM nopgaun BeAeT U3 KOprnyca B HAKOMUTENIbHYKD €MKOCTb, pa3heneHHble
3epHa rpaHynnpoBaHHOro Martepuana MoryT ObiTb BbINYWEHbI M3 Kopnyca
TPAHCMNOPTUPOBOYHOIO YCTPOUCTBA U NEpPEMELEHbl B HAKOMUTENbHYIO €MKOCTb.
Taknm 06pa3oM, yKazaHHbIe pa3feneHHble 3epHa He CnoCO6CTBYOT HEHYXXHOMY
YBEJIMYEHNIKD BPEMEHHOr0 HakKonuTensa B KOpNyce TaK, 4YTO MOXEeT ObiTb

YNydylweHo KadyeCcTtBo A03UPOBAHUA, B HAaCTHOCTU Ka4eCTBO pa3jesieHnud.

[0010] [paHyNMpPOBaHHbLIN MaTepuan MOXET OblTb, B 4YaCTHOCTH,
ceMeHaMn, OAHaKO B anbTepHAaTUBHOM WAW AONOJIHUTENILHOM BapuaHTe
OCYLLECTBNEHUS, Takxe rpaHyINPOBaHHbIMU yaobpeHnamum nnu
rpaHynnpoBaHHbIMM nectuumaamun. CemeHa MoryT 6biTb, B HaCTHOCTU, 3N1aKaMu,

TaKMMU KaK, HanpunMmep, nweHnua, puc, A4MMeHb, 0BEC UJIN parncC.

[0011] Tpybonposoa obpaTHOM nogayuM MOXET BECTU M3 Kopnyca B
HaKOMUTENbHYK €MKOCTb TakuM 06pa3oM, UTO FpaHy/IMpPOBaHHbLIN MaTepuan u3
BHyYTpeHHen obnactu Koprnyca MOXeT nepeMewaTbcsa u4epe3 Tpybonposog

o6paTHOI Nnogayn B HAKONMUTENbHYH EMKOCTb.
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[0012] HakonuTenbHas €MKOCTb MOXeT 6bITb 3anoJsiHeHa
rpaHyNMpPOBaHHbIM MaTepuasoM 4yepe3 3arpy3o4yHoe OTBEPCTUE, B YACTHOCTHU

yepes CMCTEMY NOMNOJIHEHUS, TaKylo KakK, Hanpumep, CUcTeMa NUTaHUS.

[0013] HakonutenobHas €eMKOCTb MOXeT OblTb BbINOJIHEHA TaKuUM
0bpa3oM, 4YTO rpaHyAMpOBaHHbIN MaTepuan, BBEAEHHbIn 4epe3 Tpybonposoa
obpaTHOW nojayn, B OTAWYME OT TrpPaHYAMPOBAHHOINO MaTepuana, KOTOPbIN
nepeMeLwaeTca yepes 3arpy3oyHoe oTBepCTue, NpeanoyTUTenbHO MoXeT ObiTb
BbINYLWEH U3 HAKOMUTENIbHON €MKOCTU. TeM caMmbiM, MOXeT bbITb 06ecneyeHo 1o,
YTO Te 3epHa rpaHyAnpoOBAHHOIro0 MaTepuana, KoTopble pa3Aennaucb BO BpeMs
AO3UPOBAHUA, UCMONBL3YKOT B MEPBYK o4yepeab. 3aTeM nNo HeobXxoammocTu
MOXHO YNpaBAATb MOJAavYel rpaHyJIMPOBAHHOrNO MaTepuana 4vepe3 CUCTeEMY

NOMNOJIHEHNA NN pPErynnpoBaTb €e€.

[0014] B 4acTtHOCTM, HakonNuTesibHad EeMKOCTb MOXEeT CcoAepXaTb
pa3rpy3ouyHoe OTBepCTue, yepe3 KOTOpOe U3 HAKOMUTENIbHON €MKOCTU MOXeT
6bITb BbIMYLWEH rPaHYIMPOBAHHbIN MaTepuan, NpuyemM oTBepcTue Tpybonposoaa
obpaTHOW Nogayn B HAKOMUTENBbHOW €MKOCTU PacrnosioXXEHO Hag pa3rpy304HbIM
OTBEPCTUEM M MOJIHOCTbK MM YACTUYHO MEepeKpblBAET ero. TeM caMblM, MOXET
6bITb 0becneyeHO npepnoyTeEHUE MaTepuany, BBEAEHHOMY yepe3 Tpybonposoj
obpaTtHOM nogaun. B aaHHOM cny4yae, yka3aHue “Haa” OTHOCUTCHA, B 4aCTHOCTH,

K MOJIOXEHUIO BO BpeMS paboThbl A03UPYIOLLLEr0 YCTPONCTBA.

[0015] HakonuTenbHas €MKOCTb MOXeT coaepxaTb
BOPOHKOO6pPA3HbIN 3N1€eMEHT, NPUYEM BOPOHKOOOPA3HbLIA 3J1E€EMEHT COAEPXUT
BNYCKHOE OTBEpPCTUE W pas3rpy3ouHoe OTBepcTue, n oTeepctne Tpybonposopa
obpaTHOW NopavYn B HAKOMNUTENbHOW €MKOCTU PacnosiIOXKEHO KOHUEHTPUYECKMU No
OTHOLIEHWUID K  BbIMYCKHOMY OTBEpPCTUD  BOPOHKOOOPA3HOro 3sIEMEHTa.
Pa3rpy3o4yHoe oTBepCTue BOPOHKOO6PA3HOro afieMeHTa MOXEeT COOTBeTCTBOBATb

BblLLEYKA3aHHOMY pa3rpy304HOMY OTBEPCTUIO U 6biTb COEANHEHO C HUM.
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[0016] OTOT BapuMaHT OCYWECTB/IEHMA OCHOBAH Ha TOM, u4TO
rpaHyNMpPOBaHHbIAN MaTepuan M3 BOPOHKOOOpPaAsHOW €eMKOCTM nepBOHavanbHO
pa3rpyxaeTcs W3 UeHTpasbHOW o06nactu BAOJb OCU CUMMETPUKU. 3epHa u3
BHEWHMX obnacren TONbKO NEpeMewarTcs BCnea, ecnn noaAepXUBaKLWMM
3cpdekT yMeHbLlaeTca BbiMYCKAEMbIX U3 LEHTpa 3epeH. bnarogaps ToMy, 4To
oTBepcTne Tpybonposoaa obpaTHON nopaun pacrnonoXEeHO KOHUEHTPUUYECKM MO
OTHOLWIEHNIO K Pa3rpy304HOMY OTBEPCTUIO BOPOHKOOGpPA3HOro 3jieMeHTa, Takum
06pa3oM BO3MOXHO, 4YTO B MNEPBYK oO4yepeab 3€epHa TrPaHyAMPOBAHHOIO
MaTtepvana, HaxopAawmecs B KOpnyce, CHOBa nNepeMeLwarTca uyepes
TpybonpoBoag 06paTHOM nogayn Ku pasrpy3oyHoe OTBEpPCTME U CTAHOBATCSA
AOCTYMHbI ANS MOBTOPHOrO nepeMelieHns TPaHCNOPTUPOBOYHbLIM YCTPOWCTBOM.
3epHa M3 BPEMEHHOr0 HaKOMUTENS, CKOMUBLUMECS B HAKOMUTE/bHOW €MKOCTU
TONbKO MNEepeMeLlanTCcs BCnen, e€Ccnan noTOK rPaHyAnpoBaHHOrO MaTepuana,

npoxoasawmin yepes Tpybonposos o6paTHOM nofaun, yMeHbLIAETCA.

[0017] TakuMm 06pa3oM, C MNOMOWbI BbilEeyKa3aHHbIX MeToAuK
BO3MOXHO MNoAaBaTb rpaHy/MPOBAHHbIN MaTepuan Haanexawmm obpasom K
TPAHCNOPTUPOBOYHOMY YCTPOWCTBY. TEM cCaMbiM, KayecTBO [A03MPOBaHUSA, B

YaCTHOCTWU pa3faeneHnsa, MoXeT 6bITb NOBbLILIEHO.

[0018] B paHHOM cny4dyae, “BOPOHKOOGpa3sHbIA 3neMeHT” MoxeT
YyNOMUHATBCA B KayecTBe 3JIEMEHTa, B KOTOPOM pasrpy3ouyHoe oTBepcTue
COefNHEHO C BMYCKHbIM OTBEPCTUEM uyepe3, B YAaCTHOCTM, paclIMpSOLYyca no
KOHYCY CTeHKy. B 4acCTHOCTM, BOpPOHKOOOpasHbIi 3/1eMeHT MOXeT ObITb
BbINOJIHEH TaKUM 06pa3oM, 4UTO BNYCKHOE OTBEPCTUE BbINOJIHEHO 60AbLIMM, YeM
pa3rpy3ouyHoe oTBepcTue, 6o0siee KOHKPETHO, BMYCKHOE OTBEepCTue, TaKuM

obpa3om, umMeet 60nblLINI ANAMETP, YEM pa3rpy3ouyHoe oTBepcTume.

[0019] B 4acCTHOCTM, OTHOCUTENbHO MNpPOAOJILHOW OCU WAM OCH
CUMMETPUU, BOPOHKOOOpPA3HbIN 3/1EMEHT MOXET ObiTb BbINOJIHEH BpalaTENbHO

CUMMETPUYHDbIM.
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[0020] YKa3zaHne Ha “KOHUEHTPUUYECKM” MOXET, B 4YaCTHOCTH,
MOHMMATbLCA TaK, YTO LEHTpasbHasaA ToYKa WMAM LEHTp oTBepcTua Tpybonpososa
obpaTHOMW noAayn  COOTBETCTBYET LUEHTPaNbHOM TOYKE WAM  LEHTpPY
pa3rpy3ouyHoOro OTBEpCTUA, €eCcnnm OTBEPCTME U  pas3rpys3oyHoe oTBepcTue
BbICTYNalT B 06WYyK MAOCKOCTb. B yacTtHoCTM, 06Was NAOCKOCTb MOXET ObITb
nepneHanuKynsapHa npoao/sbHOM OCM WANW OCUM CUMMETPUM BOPOHKOOOPA3HOro

2JIEMEHTa.

[0021] OpyruMn cnoBamn, ykKasaHue Ha “KOHUEHTpUYeCcKu” MoXeT
MOHUMATbCA KaK TO, 4TO LUeHTpasbHas ToO4YKa WM LEHTP OTBEPCTUSA
TpybonpoBopa obpaTHOW nojgayuM W UeHTpaJbHaa TOYKa WAU  LEeHTp
pa3rpy3ouyHoro oTBepcTMa oba pacnonoXeHbl Ha NpPoOAOJSIbHOW OCU MAM OCU

CMMMETPUN BOPOHKOOBPA3HOro 3JIEMEHTA.

[0022] OTtBepctne Tpybonposoaa ob6paTHOM nogauum MoxXeT ObiTb B

OAHOM NAOCKOCTU C BMYCKHbIM OTBEPCTUEM.

[0023] OTtBepctne TpybonpoBoaa o6paTHOM NoOAAYM MOXET, B
4aCTHOCTU, OblTb pacnosIOXKEHO Haph pas3rpy304YHbIM OTBEPCTMEM BO BpeMs

paboTbl AO3UPYIOLLENO YCTPOWCTBA.

[0024] OTtBepctne TpybonpoBoaa ob6paTHOM NoAaYM MOXET, B
4aCTHOCTN, ObITb pPacnonoOXeHO BO BHYTPEHHeNn o06nacTM HaKoONUTENbHOW
emkoctn. bonee koHKpeTHO, caMm no cebe Tpybonposos obpaTHOW noaaum,
TakuMm 06pasoM, MOXeT ObiTb pPacrnosoXeH 4acTUYHO BO BHYTpPEHHeWn obnactu
HakonutenbHon emkocTun. Cekuusa 4vactm Tpybonposoaa obpaTHOM nojauwn,
KOTOpas pacrnofioXXeHa B HaKONUTENbHONW €MKOCTU, MOXeT ObiTb pacrnonoXeHa

COOCHO C NpOAO0SbHON OCb MM OCb0 CUMMETPUU BOPOHKOOOPA3HOTo 3/1eMeHTa.
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[0025] B u4actHOCTM, BOPOHKOOOpPA3HbLIN 3N1EeMEHT MOXET ObITb
0bpa3oBaH 4YacCTblD CTEHKW HAKOMUTENbHOW €MKOCTW. [lpyrMmm cnosamu, cama
no cebe HakonuTeNnbHass €MKOCTb MOXET MO MEHbLEW Mepe B HEKOTOPbIX

yyacTtkax 6bITb BbINOSIHEHA BOPOHKOOH6pa3HON.

[0026] HakonutenbHas €eMKOCTb MOXEeT coAepXaTb 3arpy3o4yHoe
OTBEpPCTUE, KaK YKas3aHO Bblille, 4Yyepe3 KOTOpOEe rpaHy/IMpOBaHHbIA MaTepuan
MOXET ObiTb BBEAEH B HAKOMUTENbHYKD €MKOCTb. Bo Bpemsa paboTbl,
3arpy304Hoe OTBEpCTUE MOXET ObiTb PAcnosiIOXXEHO Haj BMNYCKHbIM OTBEPCTUEM
MW pasrpy3oyHbiM OTBEpPCTUEM BOPOHKOOOpa3HOro 3sneMeHTa. TeM caMbiM,
rPAHYNNPOBAHHbLIN MaTepuan MOXET nonagate MNo4 BO3AENCTBUEM CUJIbI

TAXECTU B BOPOHKOOOpPA3HbIA 3/1IEMEHT Yepe3 BNyCKHOE OTBEpCTHeE.

[0027] BrnyckHoe oTBepcTue MOXeT 6bITb BbINOJIHEHO
KonbueobpasHbiIM M, B 4YaCTHOCTW, OKpyXaTb oOTBepcTMe TpybonposBoaa
obpaTtHOM nogauun. B pe3ynbTtate, 3epHa, NogaBaeMble U3BHE, PacCnOJIOXEHbI B
BOPOHKOO6pA3HOM 3neMeHTe Ha 6onblieM pagnanbHOM pacCTOSHUU, YEeM 3epHa,
KOTOpble BBeAeHbl u4epe3 TpybonpoBos o6paTHOM noaaunm M3 Koprnyca B
BOPOHKOO6pa3Hbi 3neMeHT. TakuMm o06pa3oM, 3epHa, BBEAEHHble 4epes
TpybonpoBon ob6bpaTHOM noaayun, NPeaAnouYTUTENbHO MOryT ObiTb BbIFPYXEHbI

yepes pasrpy3ouvyHoe OTBEpCTHE.

[0028] HakonutenbHas e€MKOCTb MOXET OblTb COeAMHEHa C CUCTEMOM
NONOSIHEHNA Yepe3 3arpy3o4yHoe OTBEpPCTUE, B YACTHOCTM C CUCTEMON MUTAHUS.
CucteMa NMTaHUA MOXET COAEPXAaTb LEHTPasibHYH HAKOMUTENbHYK €EMKOCTb
ANA  TpaHy/NIMPOBAHHOIO MaTepuana, nNpuUYeM UeHTpanbHaa HakonuTenbHas
€MKOCTb CoeauMHeHa C 3arpy3odyHblM OTBEPCTUEM 4Yepe3 MNHeBMaTU4yecKui
BMNYCKHON KaHan. [OonosHUTEeNbHO, CUCTEMA MUTAHUA MOXET copepxaTb
AyTbeBO€  YyCTPOMCTBO, C  MOMOWbIO  KOTOPOr0 B  MHEBMATUYECKOM
TPAHCMNOPTUPOBOYHOM KaHane MoxXeT ObiTb Cco34aH nepeMewarLlmncs

BO3AYLHbIN NOTOK.
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[0029] ANbTEepHATUBHO, 3arpy3ovyHoe OTBEepCTUe HaKoNuTesbHOU

E€MKOCTU TaKxe MOXeT 6bITb COeaUHEHO C pacnpeaenuTenbHOW roJI0BKON.

[0030] paHynMpoBaHHbIN  MaTepnan MoxeT OblTb BBeAeH B
YCTPOIUCTBO  NpeaBapuUTeNbHOro  A03MPOBAHUSA  HEMNoOCpeaCTBEHHO  yepes
pa3rpy3o4yHoe OTBEepCTUEe Wnu 4yepe3 CcoeAuHUTEeNbHbIn Tpybonposop, npuyeMm
YCTPOICTBO NpenBapuUTENbHON0 A03MPOBAHUSA BbINOJHEHO TakKMM 06pa3oM, 4To
OHO nepeMewaeT rpaHy/JIMPOBaAHHbLIN MaTepuan B KOPNyC 4epe3 BMNYCKHOE
oTBepcTue. BnyckHOe OTBEepCTME MOXET, B 4acTHOCTU, ObiTb pacnosioXXeHO B

CTEHKe Kopnyca.

[0031] CoeanHuTeNnbHbIN TpybonpoBoa, npu Heob6xo0anMoCTH
COeaNHAOLWMNNI pa3rpy3o4yHoe oTBepcTUue, MOXeT obpa3oBbIiBaTb
BOPOHKOOOpPA3HYO rOpJIOBUHY MO HanNpaBieHUK K BOPOHKOOOpa3zHOMY
3/IEMEHTY. BopoHkoo6pa3Has ropnoBUHA MOXeT 6bITb BbINOJIHEHA
ULMAWMHAPUYECKON, B YaCTHOCTU C KPYroBOW UWIWMHAPWUYECKOW CUMMETpuen.
OpHako TakXe BO3MOXHO, 4To 60KOBas CTeHKa BOPOHKOOOpPAa3HOW FOPAOBUHBI,

HanpuMep, BbIMOJIHEHA KOHUYECKOM.

[0032] YCTpOICTBO npeaBapuUTENbHOro AO03UpOBaHNS MOXeT
coaepxaTb BpallaTeNbHbIil 3/1IEMEHT, OCb BPaLWEHNsa KOTOPOro npoxoanT COOCHO
C OCbl0 BpALLEHUS TPAHCNOPTUPOBOYHOrO YCTPONCTBA. BpawaTenbHblii 3/IEMEHT
MOXET OblTb COeAuHEH C TPaHCNOPTUPOBOYHLIMU 3JIEMEHTaMKU, KOTOpbIe
obecneynBalT nogayvyy rpaHyIMpoOBaHHOIO MaTtepuana B KOpPNyC A03MPYHOLLErO

yCTpOncCTBa.

[0033] paHyMpOBaHHbLIN MaTepuan MOXET ObITb nepeMeweH noa
BO3AENCTBUEM CWUJbl TSAXECTM W3 HAKOMUTENIbHOW €EMKOCTU B YCTPOWCTBO
npeaBapuTenbHOro A03MpoBaHuAa. [na 3TOro pasrpy3oyHoe oTBepcTue

BOPOHKOOO6pPa3HOro snemeHta BO BpeMa paboTbl MOXET, B 4aCTHOCTU, ObiTb
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pacrnosioXXeHO HaA YCTPOWCTBOM MNpeaBapuUTEeNIbHOrO A03upoBaHusA. Bnaropaps
3TOMY BO3MOXHO OCOBEHHO TNpOCTOE MEPEMELLEHUE TPAHYJIMPOBAHHOIMO

MaTepuana.

[0034] OwnameTtp otBepcTtua Tpybonposopa obpaTHOM nofayn MOXeET
6biTb 6OnblIEe NO pa3Mepy, YeM AMaMeTp pa3rpy304yHOro OTBEPCTUA WU paBEH
emy. TeMm camMblM, B 4YaCTHOCTW, MOXeT ObiTb AOCTUFHYTO, 4YTO MaTepwuan,
BBEAEHHbIM Yepe3 Tpybonposoa obpaTHOM nofaun B HAKOMUTENbHYK €MKOCTb
npeanoYTUTENbHO BbINyCKaeTcs yepes pasrpysoyHoe oTBEpPCTHE.
paHyNMpOBaHHbLIN MaTepuan, KOTOpbiA Obl1 BHOBb BBEAEH B HAKOMNUTENbHOM
€MKOCTb Yepe3 CUCTEMY MNOMOJIHEHUA, TakuM 06pa3oM, KOTOpaa paHee euwe He
6bina pacnonoxeHa B Kopnyce YyCTPOWCTBA NpeaBapuTENbHOro A03MpOBaHUA,
6yaeT BbINyCKaTbCA 4Yepe3 pasrpy3oyHoe OTBepcTue, eciun MOoBTOpHOe
nepeMeweHne rpaHynnpoBaHHOro MaTtepuana uepe3 Tpybonposoa obpaTHom

nogayun ymMeHbleHOo UK NpepBaHo.

[0035] B Kayecrse anbTepHaTUBbLI OMNMUCAHHOMY BapuaHTy
OCYLLECTBNEHNS, B KOTOpPOM HakonuTenbHas €MKOCTb COLEPXKUT
BOPOHKOOOPA3HbIN 3NEMEHT, HUXHAS 4YacCTb HAKOMUTENbHON EMKOCTU MOXET
BK/1lOYATb MJIOCKOCTb, BEAYLLYI K BbIMYCKHOMY OTBEPCTUIO, KOTOpas B 6onee
KOHKPETHOM MNpeanoYTUTE/IbHOM BapUaHTe OCYLLECTBNEHUS BbINOJIHEHA KakK
HaKJIOHHas MJOCKOCTb, MNPUYEM 3arpy3o4yHOe OTBEepCTMEe PpacnosioXEHO Haa
MAOCKOCTbI. HUXHAS 4YacTb TakKXe MOXET MO MeHblueit Mepe 4aCTUYHO ObITb

BbIMOJIHEHA B (DOPME HAKNOHHOW MAOCKOCTM. B paHHOM cny4yae, ykKa3aHue Ha

A\ ”

Hapj B CBOKO o4epeab OTHOCUTCA K TOJIOXKEHUWw BO BpPEMA pa60TbI

AO3MPYIOLLEr0 YCTPONCTBA.

[0036] Bnarogapa 3TOMY rpaHyJIMPOBAHHbIA MaTepuan, KOTOpPbIn
noAaeTcsas 4Yepe3 CUCTEMY TMOMOJIHEHUS B HAKOMUTENbHYK  €MKOCTb,
nepBoHayanbHO NONaAaeT Ha HAaAKJOHHYK MNNOCKOCTb, OTKyAa OH MOXET

cocKanb3blBaTb B pa3rpy3oyHoe oTBepcTtue. [loka MOTOK 3epeH uvepes
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TpybonpoBop 06paTHON Nogayun MAET B HAKOMNUTENIbHYI EMKOCTb U B BbIMYCKHOE
OTBEpPCTUE, YKa3aHHbI MNOTOK 3€pEeH MOXEeT NnpeaoTBpaTuTb WU YMEHbLUUTb
CMelleHne 3epeH Ha HAKJIOHHOW NAOCKOCTU. 3epHa C HAKJIOHHOM MJAOCKOCTH
MOryT NonaaaTb B BbIMYCKHOE OTBEPCTUE TOJIbKO C HAaKJIOHHOM MJIOCKOCTU, eCnu

YKa3aHHbIli MOTOK 3€pEH YMEHbLUAEeTCH.

[0037] Yron, Ha KOTOPbIN HAKMAOHHAA MJOCKOCTb HAKJ/IOHEeHa K

rOpuU30oHTaNn, MOXeT bbiTb Mexay 10° n 45°.

[0038] B  4actHoCTu, HaKNOHHas NAOCKOCTb  MoOXeT  6biTb

pacnosioXeHa HenocpeaCTBEHHO pPAAOM C BbIMYCKHbIM OTBEPCTUEM.

[0039] B aTOM BapuaHTe ocCylwecTBneHus oTBepcTue Tpybonposoaa
obpaTHOM noAauYun B HAKOMNUTENIbHYKD €EMKOCTb MOXEeT ObiTb, B 4YaCTHOCTH,
pacrnosioXXeHO Haph BbINYCKHbIM OTBEPCTUEM, KAaK YKa3aHO Bblle, U MOJHOCTbIO
WANM 4YaCTUUYHO nepeKkpbiBaTb ero. [poTAXEHHOCTb OTBepcTus Tpybonposoga
obpaTHOM nNoAay4YM MOXET, B 4YACTHOCTWU, ObITb 60NblUe, YEM NPOTAXKEHHOCTb
BbIMYCKHOIO OTBEPCTUA. B 4aCcTHOCTU, “NPOTAXEHHOCTL” MOXET NOHUMATbCA Kak
MaKCUManbHas WAN CpeaHAs NPOTAXEHHOCTb OTBEPCTUS W/WAKN  BbIMYCKHOMO

oTBEPCTNA NN €ro AnaMmeTpa.

[0040] TakXke BO3MOXHO, YTO BbIMYCKHOE OTBEPCTUE HE PACMNONOXEHO
B HUXHEWN 4acCTU HAKOMUTENbHOMW EeMKOCTU, HO HaxoauTca B OOKOBOW CTeHKe
HakKoNUTEeNbHOW €eMKOCTU. B 23ToM cnydyae, oTBepcTMe He ob6a3aTenbHo

nepeKkpbiBa€TCA C BbiNyCKHbIM OTBEPCTUEM.

[0041] HakonuTenbHas €MKOCTb MOXeT ObITb pa3aeneHa
pa3aenuTenbHOW CTEHKON Ha ABe nopKaMepbl, MPUYEM 3arpy3o4yHoe OTBepcTue
NpUMBOAMT B NEPBYI nogkamepy, a oTBepcTMe Tpybonpoeoga obpaTHON noaauu
BO BTOpYy noakamepy. [lepBas m BTOpas noakaMmepbl MOryt 6biTb COEAUHEHDI

yepes npoxoa. [lpoxoA MOXET, B 4YaCTHOCTM, o6pa3oBaH TeM, 4To
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pasagennTtesibHaa CTEHKa pacnojioXXeHa Ha pacCctoaHunm OT HUXXHEN 4acTtu
HaKOMNUTENbHON eMKOCTU. B pasaenutenbHONW CTEHKE TakXXe BO3MOXHO Hanuyue

NMPOXOAHOro OTBEPCTHUS.

[0042] TeMm caMbiM, pasgenuTenbHas CTeHKa MOXeT ObiTb CnAOLWHOWN
CTEHKOWN, npunyem o6e noakamepbl pPacnosioXeHbl HAa MNPOTUBOMOJIOXKHbIX
CTOpOHaxX pa3penutenbHon cTeHku. OAHaKo pasfenutenbHas CTEeHKa MOXeT
TaKXe UMeTb 6osee CNoXHyK reomeTputo. Hanpumep, pasgenntenbHas CTeEHKa
MOXeT ObITb M30rHyTa uU/mnmn 6bITb YaCTblO HAPYXHOW CTEHKW HAKOMUTENbHOMN
€MKOCTM XpaHeHusa. Hanpumep, nepeas nogkaMepa MoxXeT O6biTb oOT4YacTu
NPOAOJ/IXXEHNEM BMYCKHOro TpybonpoBoga, KOTOpPbIM BepeT K 3arpy304HOMY
OTBEPCTUIO KaK 4acCTb CUCTEeMbl MNOMNOMHEHUsA. BTopasa noakamMepa MOXET
COOTBETCTBEHHO ObITb npoaosxeHuem TpybonpoBoga o06bpaTHOM nopauu,
KOTOpbIN BeAeT M3 Kopnyca K BbllleyKa3aHHOMY OTBEpCTUO Tpybonposoaa

obpaTHOM noaaum.

[0043] Pasrpy3oyHoe oOTBepcTMe MOXEeT, B 4acTHOCTHW, ObiTb

pacnoJioXXeHo BO BTOPOI NoaKaMepe, B YaCTHOCTU, NOJIHOCTbIO.

[0044] Mogaya rpaHynuMpoOBaHHOroO MaTepuana, BBELEHHOIO 4epes
3arpy3o4yHoe OTBepCTUE B BbINYCKHOE OTBEpPCTUE, MOXET ObiTb OTperyampoBaHa

noCpeACTBOM 3anOpHOM 3a4BUXKK (MOABUXHOIO 3aTBOpA).

[0045] B yacTtHOCTM, pa3mep npoxoaa Mexay obenmmn nogkamepamu
MOXeT OblTb OTperynMpoBaH MNOCPEACTBOM 3amoOpHON 3aABWMXKU. B yacTHoCTw,
3anopHasa  3aaBuXKa MOXeT ObiTb BbINOJIHEHA C BO3MOXHOCTbK PYYHOro
ynpaBneHusa. [na 3Toro yepes CTeHKY HaKOMUTENbHOW €MKOCTU HapyXy MOXET
O6bITb NpoBEAEH YNPaBaAAWNA /IEMEHT TaK, UTO YNpaBAAKOLWMA aneMeHT byaeTt
MMETb BHELWHEEe ynpassieHne. bonee KOHKPETHO, YNPaBASIOWMN S3N1EMEHT MOXET
ObITb XECTKO CcoeAuHEeH C 3anopHOW 3aABMXKOW TakK, 4YTO nepeMmelleHue

ynpaBAsoLWero 3JleMeHTa MOXeT 6bITb NepeaaHo 3anopHoi 3aaBUXKKeE. B cTeHke
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HaKoOMNUTENbLHOW eMKOCTU MoxeT 6biTb obecneyeHO NpoxXogHoe OTBepcTue, B
YaCTHOCTW, NPOAOJAroBaToe OTBEpPCTUE, B KOTOPOM YMpasaAWUNA 3SS1IEMEHT

MOXET nepeMellaTtbCa ynpaBasae€EMbIM o6pa30M.

[0046] Bnarogapsa 3TON perynMpoBKe MOXHO OKa3blBaTb BAUAHUE HA
YPOBEHb TpaHyNUPOBAHHOINo0 MaTepuana, CKOMUBLLUErocs Yy BbINYCKHOMO
OTBEPCTUS U ynpaBnsiTb MM. B 4yacTHOCTM, TeM CaMbIiM, MOXHO MPUHUMATb BO
BHUMAHME CbiNy4yeCcTb rPaHy/IMPOBAaHHOrO MaTepuana. Hanpumep, B ciaydae

HU3KOW cCbinyyectTn (Hanpumep, B cnyyae o6paboTaHHOro A4YMeHs), 3anopHas

3a4BUXKa MOXET OblTb OTKPbITA B 3HAUYUTENIbHOW CTENEeHu, ecnm Heobxoanmo
NOJIHOCTbIO, B TO BpeMs KaK B Ciy4yae NpeBOCXOAHOW cbinyyectn (HanpuMmep, B
cnyyae parnca), ManeHbKoe OTKpPbITUE MOXHO perynupoBaTb. TeM caMbiM, B
cny4yae HU3KOW CbiNy4yecTu NpeaoTBpaWaeTca To, UTO UMEEeTCa C/IMLWIKOM HU3KUI
YPOBEHb, 4YTO MOXET npuBectn K cbosaM, wn/man 4TO B CAyyae XopoleWn
CbIMy4yeCTn, MUMEEeTCA CJIMWKOM BbICOKUN YPOBEHb, UYTO MOXET MNpuBeCTu K

YBEMYEHHON NPONYCKHON NPOXOANUMOCTU ANA AO3UPOBAHMUS.

[0047] MonoxeHne 3anoOpHOW 3aABUXKM MOXET, B 4YaCTHOCTH,
HEeNpepbLIBHO U3MEHATbCA. TEeM CaMbIiM, TaKXe pa3Mep npoxoaa MOXeT
HEeNpepbIBHO WU3MEHATLCA. ANbTEPHATMBHO, AO3UpYyHOLWEe YCTPOUCTBO MOXET
ObITb BbIMOJIHEHO TAaKNUM 06pa3oM, UTO MOJIOXKEHUE 3anOPHON 3aABUXKU MOXET
ObITb M3MEHEHO TOJIbKO B OTAEJIbHbIX MOJOXEHUAX. YKas3aHHble OTAeflbHble
NOJIOXXEHUA MOryT COOTBETCTBOBATb PA3J/INUHOWM CbiNyyecTun U, Taknm obpasom,
pas3NNYHbLIM TUMaM rpaHy/AMPOBAHHOrO MaTepuana. B cnydyae HenpepbiBHOW
PEryNINPOBKN, HA HAKOMUTENbHOW €MKOCTU MOryT ObiTb  BbINOJIHEHI
COOTBETCTBYIOLWME MNOMETKM, YKa3biBawWwmMe Ha ONTUMANbHOE MOJIOXEHUE

3aMopHOW 3aABUXKW AN AAHHOIO rpaHy/JIMpOBaHHOro MaTepuana.

[0048] B 4yacTu CTeHKM HaKONUTENbHOW €eMKOCTU, MOXeT ObiTb
pacrosioXXeHo Mo MeHblueW Mepe OAHO BblIMYCKHOE OTBepcTue Ana Bo3pyxa. B

YaCTHOCTU, MHOXECTBO BbIMMYCKHbIX OTBepCTMVI Ana BO34AyXa MOXET 6bITb
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pacnonoXeHo B popMe pewweTKn ansa BbiMyCcKka BO34yXa WAM CUMTa ANS BbiNycCKa
BO34yXa. YaCTb CTEHKM HAKOMUTENbHOW E€MKOCTM MO MEeHbLUen Mepe C OAHUM
BbIMYCKHbIM OTBEPCTUEM AN BO3A4YyXa MOXET, B YAaCTHOCTU, ObiTb pacnosoXxXeHa
HaA BOPOHKOOOpPa3HbIM 3/IEMEHTOM, B YaCTHOCTU ObITb HEMOCPEACTBEHHO PSAAOM
C BOPOHKOO6pa3HbIM 3/1EMEHTOM CBEPXY. YaCTb CTEHKN HAKOMNUTENbHOW €MKOCTHU
NO MEeHbLUEN Mepe C OAHWUM BbIMYCKHbIM OTBEPCTUMEM [J19 BO3AYXa MOXET Takxke
6bITb pacnonoxeHa B 6OOKOBOM CTEHKE HAKONWUTENbHON €MKOCTU, KOTopas
pacrnosioXXeHa Had HaKJOHHOW MNJIOCKOCTbK, B 4YaCTHOCTM B OOKOBOW CTEHKe

nepBoi noakamepsl.

[0049] MocpeacCTBOM  YKa3aHHOro NO  MeHblleW Mepe OAHOro
BbIMYCKHOIMO OTBEpPCTUS ANS BO34AyXa MOXHO OKa3blBaTb BJ/IMSHME Ha
nepeMewanwmMnca Bo34YyLWHbIA NOTOK ANA NEepeMeLleHns rpaHyanpoBaHHOro
MaTepuana B HAKOMUTENIbHYKD €MKOCTb. B 4aCTHOCTW, yKa3aHHOE Mo MEeHbLUeMn
Mepe OAHO BbINYCKHOE OTBEepCTUe ANA BO3AyxXa MOXET ObiTb 3ab/soKnpoBaHoO
rpaHyMpOBaHHbIM MaTeEpuanoM B HaAKOMNUTENbHOW €eMKOCTW. B 3ToM cinydae
nepeMeLwanwmnca BO3AYLWHbIM NOTOK MOXET 6blTb YMEHbLeH TakuM o6bpasomM,
YyTO [AOMNOJHWUTENbHAA nojavya rpaHy/IMPOBAHHOrO MaTepuana bonee He
NPOUCXOAMNT. YKa3aHHOE N0 MeHblUei Mepe 0AHO BbIMYCKHOE OTBEpPCTME MOXET,
B 4aCTHOCTM, B3auMMOAENCTBOBAaTb C CUCTEMOM nNWUTaHuAa. TeM caMbIiM, B
4YaCTHOCTH, BO3MOXHa camoperynupyemas AONONHUTENbHaN nopaya

rPAHYINPOBAHHOIO0 MaTepuasia B HAKONMUTEJIbHYIO €EMKOCTb.

[0050] B Tpybonposoae obpaTtHOM nogaunm n/man B HAKONUTENbHOW
eMKOoCTU MoxeT 6biTb obecneuyeHo oauMH wnn 6onee 3n1eMeHTOB, KOTOpble
NPenaTCTBYOT WUAWU 3aTPYAHAOT MEpEeMELEHMEe rpaHy/IMPOBaHHOIoO Martepuana
M3 HAKOMUTENbHOW €MKOCTM B Kopnyc yepe3 Tpybonposog obpaTtHon nogauun. B
pe3ynbTaTe, MOXHO n3bexartb HenpeaHaMepeHHOoro BBEAEHUSA
rPaHYyNINpPOBAHHOIrO0 MaTepuana yepes Tpybonposoa obpaTHOM nojadum B KOpnyc
AO3UPYIOLEro YCTPOMCTBA. YKa3aHHOEe HenpeaHaMePEHHOE NepeMeLleHne yepes

Tpyb6onpoBoa obpaTtHOM noaauu, Hanpumep, MOXET NpoOn30nUTHn
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HeEnoCcpeaCTBeHHO nociae 3anycka CUCTEMbl MOMOJIHEHUA, NMOCKOJZIbKY B 3TOM
cnydyae CceMeHa, KOoTopblie MOrytT orpaHnM4mBaTtb NOTOK 3€pPEH, Ha4YMHaLWMNNCA C
CNCTEMbI MOMOJIHEHUA (B 4YaCTHOCTHN, CUCTEMbI I'IVITaHVIFl), ewe He AO0CTYyMNHbl B

HAaKOMUTENbHOW €MKOCTMU.

[0051] OavH nnun 6onee 3n1eMEHTOB MOXET, B 4aCTHOCTU, CcoAepXaTb
3anopHbIM  KnanaH. [Apyrumn CnoBaMu, 3anopHbIM KjanaH MOXeT O6bITb
pacrnonoxeH B Tpybonposoge ob6bpaTHOM nogaun wu/mam B HAKOMUTENbHOMU
€MKOCTU. YKa3aHHbIl 3an0OpHbIN KnanaH MOXET 6biTb BbINONHEH TakuM o6pa3omMm,
yTO OH obecneumBaeT nepemeleHne rpaHy/IMpoBaHHOroO Matepuana B OAHOM
HanpasneHnn (n3 Kopnyca dyepe3 Tpybonposon ob6bpaTHOM nodaun B
HAaKOMUTENIbHYD €MKOCTb), B TO BPEMSA KaK NepeMeleHne B NPOTUBOMONOXKHOM
HanpasneHnn (M3 HAKONUTENBLHOW €eMKOCTU 4Yepe3 Tpybonposog obpaTHOM

noAayn B KOpnyc) 3abnoKnpoBaHo.

[0052] 3anopHbIA KnanaH MOXeT 6bITb BbIMOJIHEH NOABUXHbIM MeXAY
BbIMYCKHbIM  MOJIOXKEHMEM M 3anopHOM  MOJIOXKEHUMEeM, B  4YaCTHOCTH,
noBOpayMBaTbCA BOKPYr MNOBOPOTHOW OCUM. B  BbIMYCKHOM MNOJIOXEHUN,
obecneunBaeTCs nepeMelleHMe TrpaHyIMpPOBAHHOIO MaTepuana w3 Kopnyca
yepes Tpybonposog 06paTHOM MOofauYM B HAKOMUTENbHYK €MKOCTb M panee K
pa3rpy3o4HoMy oTBepctMio. C NOMOLWbI MNEpBOro CTOMOPHONO0 3J/IEMEHTA,
KOTOpbIA COEAMHEH C 3anopHbIM KaanaHoM, MOXHO wu3bexaTb TOro, uTo
3anopHbIM KnanaH ynupaeTcs BO BHYTPEHHIOK CTeHKYy Tpybonposopa obpaTHOM
nogayn  uM/MAM  HAKOMWUTENbHOW EMKOCTM B BbIMYCKHOM MOAOXeHun. B
pe3ynbTaTe, TakKXe B BbIMYCKHOM MOJIOXEHUWU 3aMNOPHbIA KanaH noABepXeH

BO34ENCTBUIO NOTOKA B NPOTUBONOMOXHOM HanpaBJ€HNN.

[0053] BTOpO CTONOPHbIA 3N1EMEHT, KOTOPbIA COEANHEH C 3anOPHbIM
KJlanaHoM, MOXET npensiTCTBOBaTb AOMONHUTENIbHOMY NOBOPOTHOMY
nepeMeLweHno KnanaHa B NPOTMBOMNOJZIOXXHOM HanpaBieHnn U, Taknm ob6pasomM,

MOXET CbVIKCMpOBaTb 3anopr|1‘/’| KJjlarnaH B 3alOPHOM MOJIOXEHUN.
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[0054] MepBbld KW BTOPOWN CTOMNOPHbIE 3NE€MEHTbl MOryt ©ObiTb
BbIMOJIHEHbI 3@ 04HO uenoe. OAHAKO TaKXe BO3MOXHO BbINOJHEHUE [ABYX

OTAENbHbLIX CTOMOPHbLIX 29NEMEHTOB.

[0055] 3anopHbldi KnanaH MOXeT ObiTb BbIMNOJHEH W3 MHOXECTBa

yacTen, HanpuMep B BUAE ABYCTBOPYATOro Kpbiaa.

[0056] Ecnrv notoka HET HWM B OAHOM Hanpas/i€HUW, HU B
NPOTUBOMOJIOXXHOM HanNpaBAE€HWM, 3anopHbIN KjianaH TakKxXe MoxXeT ObiTb
pacrosioXXeH B HEWTpasbHOM TMOJIOXKEHUU, KOTOPOE HAXoAUTCA Mexay
BbIMYCKHbIM MOJIOXEHUEM U 3aMOPHOM MONOXEHUEM, U B KOTOPOM, B YACTHOCTH,
HU OAMH W3 CTOMOPHbLIX 3JIEMEHTOB HE YNUPAETCAa BO BHYTPEHHIOK CTEHKY

TpybonpoBoga o6paTtHOM nogadun Man HAKONUTENbHON €MKOCTH.

[0057] OauH wunn 6onee 31€MEHTOB MOryT aJbTEPHATUBHO WK
AONONHUTENbHO cogepxXaTb V-obpasHble (MAN KAMHOBWUAHLIE) Hanpasafwwme
3/IEMEHTbl, FOJIOBKM KOTOPbIX YyKa3biBalOT Ha HeobxoauMmoe HanpasneHue
nepemMelweHns, seayuee n3 kopnyca yepes tpybonposos obpaTtHOin nopgayu B
HaKOMUTENbHYIO €MKOCTb M, B 4aCTHOCTW, fanee K BbiNYyCKHOMY OTBEPCTULD.
Hanpasnsawwune 3n1eMeHTbl MOryT, B 4YaCTHOCTU, OblTb pacnosioXeHbl B
Hucxopawen ¢dopme. [pyruMu CnoBaMm, Ha MPOTUBOMOJIOXKHBIX CTOPOHAX
TpybonpoBoaa ob6paTHOM nopauyn u/Mamnm HaAKOMUTENbHON €MKOCTU, MOXET ObiTb
pacnoylIoXXEHO B pPAh MHOXECTBO HaNpaBAsalOWWMX 3/IEMEHTOB B HEe0b6XoauMOM
HanpaBNeHUN MNepeMeLleHnsa, COOTBETCTBEHHO. B uyacTHOCTM, Hanpasnswowme

9Q1EMEHTbI MPOTUBOMONIOXKHbLIX CTOPOH MOTyT 6bITb pacnosoxeHbl CoO CcMeweHune

LDYT K ApYrY.

[0058] TpaHCNOPTUPOBOYHOE YCTPOMCTBO MOXET, B 4YaCTHOCTH,
B3aUMOAENCTBOBATb CO CTEHKOM KOpMNyCa MM HanpasaSOWMM 3/IEMEHTOM TaKUM

06pa3oM, YUTO KOMUYECTBO NEPEMELLEHHbIX 3E€PEH TPAHYNMPOBAHHOIO MaTepuana
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yMEeHbLUAeTCca OT npueMHon obnactm K BblgadyHou obnactun. B yacTtHoCTH,
Ao3Mpyolee YCTpOUCTBO MOXeT ObiTb pasfennutesnbHbiM YCTPOMCTBOM WM

YCTPONCTBOM €4AMHUYHOIO OTHOpa.

[0059] [o3npyowee yCTpOMCTBO, B YaCTHOCTU, TPAHCNOPTUPOBOYHOE
YCTPOMUCTBO, MOXET COoAepXaTb  LUEHTPUPYOLWMUA  TonKaTenb, KOTOPbIN
nepemMeLwaeT rpaHy/IMpOBaHHbIA MaTepuan Mo HanpasAAKWEN MNOBEPXHOCTU
HanpaBAAKOLWEro 3/iIeMeHTa OT NPMEMHON 06nacTn B BbiAauyHy 06nacTb, TakKnM
06pa3oM LEeHTPUPYS OAHO 3€PHO NYTEM NOAAEPXWMBAHUA WKW HArMpaB/IEHUA ero
c obenx CTopoH. He ueHTpupoBaHHbIe 3epHa, KOTOpble NMOCTYNUAN B NMPUEMHYIO
0bnaCctb M nepeMecTuwnuCb NO HanNpaBAAWEN MNOBEPXHOCTU, MOryT ObITb
nocneaoBaTeNbHO pasfefneHbl TakK, UYTO LUEHTPUMPOBAHHOE 3epHO OCTaeTca B
BblAa4HOM 061aCTM U MOXET ObiTb NEpeMEelEeHO K BblAa4yHOMY 3JIEMEHTY ANA
BbICEBAHUA HA CENbCKOXO3AWCTBEHHON TeppuTOpuUKU. B 4acCTHOCTU, C MOMOLLbLIO
LEHTPUPYIOWEro ToJIKaTensa MOXeT ObiTb UEeHTPUPOBAaHO W  HaNpasJIEHO
HEenocpeacCTBEHHO OAHO 3€epHO. TakuMm o6paszoMm, [o3upylouiee YCTPONCTBO

MOXEeT ObITb pa3AenuTesibHbIM YCTPONCTBOM.

[0060] PaszpgeneHHblie 3epHa MOXET nepeMewaTbcs yepes

Tpyb6onpoBopg 06paTHON Nofgayun B HAKONUTESNIbHYI EMKOCTb.

[0061] YKa3zaHune Ha “noapepxusaeT M HanpaBnseTr ¢ obeux CTtopoH”
O03HAYAET, YTO LUEHTPUPYOLWUI TOJNKaTeNb COAEPXWUT 3NEMEHTbl, KOTOpble
NOAAEPXMBAKOT WM HaANpasnAKT LEHTPUpoBaHHOE 3epHO C ob6enx CTOpOH
(OTHOCUTCS K HaMpaB/IEHUIO BpaLLEHUA LEHTPpUpyLWero TonkaTtens). Tem
CaMbiM, MOXeT OblTb YMEHbLIEHO WM nNpeaoTBPALLEHO ABUXEHWE 3epHa
nonepek HanpaBneHUA BpaWeHUsa TakK, 4YTO LUEeHTPUpOBaAHHOE 3€epHO no
CYLLEeCTBY NepeMeLllaeTca no 3apaHee onpeaesieHHON TPaeKTopuu OT NPUEMHON
obnactu B BblgadyHyw obnacte. [Ona nepeMeweHua 3epeH B 6H60KOBOM
HanpasneHun He TpebyeTca NOCTOAHHOrO MPAMOro KOHTaKTa LUEHTPUPYLWeEero

TonkaTens C 3epHamMu. [10CTATOYHO, YUTO LUEHTPUPYIOWMUIA  ToJNKaTENb
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NPeaoTBPALLAET TO, UYTO 3€pHA MOKMAAT 6GOKOBYI 3apaHee OnpeaeseHHYIo

obnacrtb.

[0062] HanpaBneHue BpaLLEeHuns ABNAETCA HanpaBNeHueMm
nepemMeLweHns, B KOTOPOM BO BpeMs paboTbl A[03UPYIOLWLEro YCTpPONCTBa
nepemMeLwaeTcs UeHTpUpywWwnin Tonkatenb. pyruMn cnoBaMmu, BpalaTenbHoe
ABUXEHME O3Havaet HanpasseHne NOCTynaTeNbHOro ABUXEHUe
LEeHTpUupyLiero Tonkartensa. Echm ueHTpupyrowmii Tonkatenb NepeMeLaeTcs no
KPYroBoMy nyTu, HanpaBJieHUe nepeMeLweHns B Kaxaom ToOUKe KpyroBoro nyTu
NpOXO4ANT MO KacaTenbHOW K HeMy. TakuM 06pa3oM, ykasaHue Ha “B H60OKOBOM
HanpasneHnn” wnnum “C obeux CTOpPoH” OTHOCMTCA K 06nacTaM, nonepeyHbIM

HanpasJ1IEHUIO BpalleHUd.

[0063] YKa3zaHne Ha "no MeHblehn Mepe 4YacCTU4YHO” B [OaHHOM
KOHTEKCTEe 03Ha4yaeT, YTO LUEHTPUPYIOLWMIA TONKaTEeNb HE AOJIXXKEH NoaAepXuBaTb
WNN HanpaensATb 3epHO HenpepbiBHO C 06enx CTOpoH OT npueMHon obnactu B
BblAa4HYyl0 obnactb. Hanpumep, notpebyerca BpeMs [0 TexX Nop, NoKa 3epHo
BbIDOBHAETCA OTHOCUTE/NIbHO LEHTPUPYIOLLEro ToaKaTena Takum ob6pasoMm, 4yTo
CTAHOBMUTCA BO3MOXHOW NOAAEPXKA MM HanpasneHne ¢ obenx CTopoH. 3a 3To
BpeMA 3€pHO MOXET yxXe ObiTb NepeMeweHO Ha KOHKpPETHOEe pacCTosHue oT
npuemMHon obnactm B BblAAYHYHO o06nactb. OAHAKO 3€pHO MOXET ObITb

noanep>XaHo nnun 6bITb HanpaBa€HO BAOJIb BCEINro nyTUn.

[0064] LeHTpupylowmnin ToNKaTeNb MOXET TaKXe coaepxXaTb OAWH
nnu 6onee 3N1eMEHTOB, NOALEPXMBAKLWMUX LEHTPUPOBAHHbIE 3epHa C 3agHewn
CTOPOHbI, BUAUMOW B HanpaBi€HUN BpaLLEHUSA. DJIEMEHTbI, KOTOpblE BAUSAKT Ha
60KOBY NOAAEPXKKY, O4HOBPEMEHHO MOIYT Takxe obecneumBaTb NOALEPKKY C

3a4HEeNn CTOPOHHBI.

[0065] LleHTpupylowmnin  Tonkatenb MOXeET ObiTb YCTAHOBJAEH C

BO3MOXHOCTbIO BpalleHnda B Kopnyce TaK, 4YT0 OH WMEeeT BO3MOXHOCTb
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NepeMeLweHns no KpyroBomy nyTu, NpuUYEM HanpaBiSOWNUNA INEMEHT NPOXOAUT
MO MEHbLIE Mepe 4aCTUYHO MO KPYroBOMY MyTW, a LWMPUHA HanpaBaaloweln

NOBEPXHOCTMU YMEHbLUAETCA OT NPUEMHON 061acTn K BblAa4HOU obnacTtu.

[0066] Bcnepcreue YyMEHbLUEHUS LWMPUHDI HanpasnfawLwen
NOBEPXHOCTM 3€epHa, KOTOopble He MOryT O6biTb UEHTPUpPOBaHbl C MOMOLLbIO
LEeHTPpMpPYOLWEro Tonkatensa, MoryT ObiTb pasfeneHbl B X0Ae LABUXEHUS OT
NpUEeMHON 061acTn B BblaauyHyo 061acTb BCAEACTBME NPEPLIBUCTON NOAAEPKKMU
HanpaBAAKLWEN NOBEPXHOCTbID NOA4 BO3LAEWCTBMEM LEHTPOOEXHOW cunbl n/mnn
noa BO3AENCTBUEM Cuibl TaxecTn. OHM MOryT 6bITb nepemeleHbl 06paTHO Ans
NOBTOPHOrO0 MepeMeweHnas B NpueMHyrw o6nactb, B 4YaCTHOCTM, nop4
BO34ENCTBUEM MHEPLUN UAN CUNbl TAaXeCTU. LLinprMHa HanpaBnsawLWeEro 3NeMeHTa
B LEJIOM TaKXe MOXEeT YyMeHbWaTbCAa OT MNpueMHONn o06nacTtu K BblAavyHON

obnacru.

[0067] LeHTpupylowmnin Tonkatenb MOXeT OblTb YCTaHOBNEH B
Kopnyce TakuMm o06pa3oM, 4To BO BpeMsa paboTbl A03UPYHOLWEro YCTPOUCTBA
KPYyrosonm nyTb MO CyLEeCTBY NPOXOAUT BEPTUKaNbHO. [pyrumu cnosamu, 0OCb
BpalleHnsa, BOKPYr KOTOPON BpawaeTca UEHTPUPYIOLWNA TonkaTenb, MOXeT
NPOXOAUTb FOPU30HTaNbHO, B YaCTHOCTM, KOrga npeacTouT OCyLWecTBAATb
paboTy napannenbHo no4yse. B 4acTHOCTM, BCNeACTBUE T[OPU3OHTANbHOMU
COCTaBNAOWEN 0Cb, BpalleHna MoXeT nmetb yron mexay 0° n 10°, B 4yaCTHOCTHU

mMexay 0° n 5°,

[0068] HanpaBnawwmim 31eMeHT MOXET, B YAaCTHOCTU, NpPOXOAUTb B
pagnanbHOM HamnpaBiE€HMU 3a npeaenbl KpyroBoro nytu. ApyruMmm cnoBamm,
HanpaBNAKLWNNA SIEMEHT MOXET OKpPY>XaTb UK OrpaHMYMBaATb KPYroBoin nyTb no
MEHblLUeN Mepe YaCTUYHO B pagnanbHOM HanpaBneHun. B yacTHoOCTH,
HanNpaBNSAKWNIA 3SNEMEHT MOXET MNpoXoauTb MNOYTM MO KacaTeNbHOM Mo
KOHKPETHbIM Yy4yacTKaM KpyroBoro nyTu, B YACTHOCTWU, HA y4daCTKe KpPyroBoro

NyTN Mexay npueMHon o61acTblo 1 BbiAAYHON 06nacTbiO.
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[0069] B u4acTtHOCTW, KpyroBom nyTb MOXET nNepeKkpbiBaTbCA, B
YaCTHOCTU, CaMbiM HapPYXHbIM KOHLOM WAW TOJIOBKON LEHTPUPYIOLLErO
Tonkatensa. [pyruMum CcnoBaMu, Kpyroson nyTb MOXET WMETb paauyc,
COOTBETCTBYWOLWNNA OJIMHE LEHTpUpYKOLWeEro tonkatens. ANnMHa UeHTpUpyoLwero
TONKATENS MOXET COOTBETCTBOBATb MAaKCUManbHOW paanManbHON NPOTSAXKEHHOCTU

LEHTPUPYHOLWEIO TOJZIKATENA B 3aBUCUMOCTUN OT OCU BpaLLEHUA.

[0070] NMpuemMHaa o6nacTb MOXET COAEPXAaTb KOHKPETHbIN KPYyroBou

CEerMeHT KpPyrosoro nytn LEHTPUPYKOLLEINO TONIKATENSA.

[0071] B BblAa4yHOM obnactu noanep>XXunBaoLni acpdekT
HanpaBnALWeEro 3jeMeHTa MOXeET 6bITb NMPUOCTAHOBAEH MM MOXET U3MEHATHLCH
B X0O4€e ABWXEHUS HanpaBnsawowero 3feMeHTa TakuMm o6pa3oM, UYTO yKazaHHoe
N0 MEHbLIENn Mepe OAHO 3EpPHO MepeMewaeTcs B BbIMYCKHOE OTBEpPCTUE Mnoj

BO34AENCTBUEM LEHTPOOEXHON CUAbI.

[0072] B OaHHOM cnydae HanpasngawLwas NOBEPXHOCTb
HanpaBnawLWeEro  3JIeMeHTa MOXeT  YNOMWHATbCA Kak NOBEPXHOCTb
HanpasnawLwero 3NeMeHTa, npegHasHayeHHas ans nepemeLweHunsa
rpaHy/IMPOBAHHOrO0 MaTepuana OT NpueMHon obnactm B BblAAYHYH 06nacCTb.
OpyrmMn cnosBamu, Hanpasndwwas MNOBEPXHOCTb HanpaBAAwWero 3/eMeHTa
COOTBETCTBYET TMOBEPXHOCTM  HaMNpaBAfAOWEro 3jJeMeHTa, Mo  KOTopown
nepemMeLwarTca 3epHa rpaHy/IMpoBaHHOrO MaTepuasna BO BpPEMS NepeMeLlLeHus
OT npueMHon obnactu B BbigadHyw ob6nactb. Bcnepgcrene ABUXEHMSA MO
KPYroeomMy nyTW noa BO3LENCTBUMEM LEHTPOOEXHOW CuUAbl, FPaHYJIMPOBAHHbLIN
MaTepuan nMNpUXUMaeTCa K HanpaBasawwWen noBEPXHOCTU HanpaBasKLWEro
aneMeHTa. Takmm o06pa3oM, HanpaengawLWas MOBEPXHOCTb HaNpaBJAKOLWEro
3NeMeHTa MNpOTMBOAENCTBYET LEHTPOOEXHOW cCune B KayecTBe Onopbl AN
rpaHyNMpOBaHHOro MaTepuana. B anbTepHaTMBHOM WAM  [ONOJHUTENIBHOM

BapuUaHTE OCYLWIECTBNEHNA 3€PHA TaKXe MOIryT NpuUXnMaTtbCad K Hal'lpaBﬂFIIOLIJ,eVI



10

15

20

25

30

20

NOBEPXHOCTM NOA BO3AENCTBUEM CUJIbI TAXECTU. DTO, B YAaCTHOCTU, MOXET UMETb
MeCTO, €C/IN UEHTPUPYIOLWMNIA TOoNKaTeNb, COrMacHO anbTepHAaTUBHOMY BapuaHTy
OCyLWeCTB/IEHUA, HEe NepeMewaeTca N0 KPyropoMy NyTn BOKPYr OCU BpalleHus,
HO MepeMeLllaeTcs No NyTU, KOTOPbIM MO MEHbLUEN Mepe YaCTUYHO NpoXoAuT

napannenbHO FOpVI3OHTaJ1bHOl7I NTNHUN.

[0073] Ecnv wupuHa Hanpasnfwwen NOBEPXHOCTU YMEHbLUAETCH,
35TOT noanep>xuBawwuin 3¢gpdekT, Kak yka3aHO Bbille, He obecneymBaeTcsa AN
KOHKPETHbIX 3€peH rpaHy/JMpoOBAHHOro MaTepuana, BCNEeACTBME 4YEro OHWU He
MOryT fAafiee TMepeHOCUTbLCS N0 HanpaeJIEHMK K BbiAa4HOW obnactm n

pa3aensioTcs.

[0074] WnpuHa Hanpasnsdwwen noBepXHOCTU MOXET HenpepbiBHO
YMEHbLIATLCA OT nNpueMHon obnactun K BblgayHon obnactu. bnarogapsa sTomy,
oCTaBwWwMeca 3epHa MOryt ObITb ycnewHo pa3sgeneHbl. OAHako LWWUpUHa

HaﬂpaBﬂFIIOU.le[/'I NMOBEPXHOCTN MOXET TAaKXeE NpepbIBUCTO YMEHbLUATbLCA.

[0075] B 4acCTHOCTM, WKWPUHA HanNpaBnSAKWEN MOBEPXHOCTU MOXET
YNOMUHATBCA KaK TMPOTAXKEHHOCTb HAnpasnsdwwen noBEPXHOCTU mnonepek
Kpyrosoro nytu. B paHHOM cnydae HanpassieHue nonepek KpyroBoro nyTu,
O3Ha4yaeT HanpasfeHue, npoxoaswee nNepneHanKynNsapHO B KaXAon Touke
KPYroBoro nyTu K KacaTeNbHOW M NepneHAUKYNSapHO paauycy Kpyrosoro nyTwu.
MpOTAXEHHOCTb  HanpaBAAWENn NOBEpPXHOCTM B 3TOM  HanpasBieHUu
onpeaensalT BAOAb NpU HEo6XoAMMOCTUM NpOodUAMPOBAHHOW HanpasBAaLWeENn

NMOBEPXHOCTH.

[0076] HanpaBngawwuim 3n1eMeHT MOXET coaepxaTb yrnybneHue, ¢
KOTOPbIM MO MeHbleNn Mepe 4YacTUYHO B3auMOAEUCTBYET LEHTPUPYIOLLUIA
TONKaTEeNb, NpUYEM FNybuHa yrnybneHnsa yMeHblUaeTCs BAOJIb KPYrOBOro nyTu
pasfenntenbHOro TosaKaTena oT npueMHOM o6nactM no  HanpaBiaeHuw K

BblgauyHon obnactu. bnaropapa 3TomMy yrnybneHuio B npuemMHOW obnactm
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BO3MOXHO, YTO CEMeHa 6yayT HaAEXHO 3aXBa4yeHbl LEHTPUPYIOLWNM TONKATENEM
MW MOryT OblTb NepeMeweHbl MO Hanpasaswwen nosepxHoctn. C  Apyroin
CTOpPOHbI, BCNEeACTBME YMEHblUaloWwencs rnybuHbl yrnybneHns no KpyroBomy
nyTM  MoXeT 6biTb  obecrneyeHo  pa3fefnieHne  OCTaBLUMXCS  3epeH
rpaHy/IMpoOBaHHOro MaTepuana. YMeHblleHne TAybuHbl COMpPOBOXAAETCS

YMEeHbLUEeHNEM WNPUHDI HaI'IpaBJ'IFII-OLLI,el‘/‘I NMOBEPXHOCTH.

[0077] YrnybneHve B HanpasASOWEM 3/1EMEHTE MOXET, B YaCTHOCTH,
COOTBETCTBOBATb KaHaBKe unuM nasy. KaHaBka uauM na3 MOryT, B 4acCTHOCTH,

nmetb V-obpasHyto dopmy (MAn KNMHOBUAHYIO POpMY).

[0078] B BbigayHon ob6nactu HanpaBndwWWUA SNEMEHT MOXET
coaepxaTb rpebeHb, nNpoxoAswMn B HanpaBaeHun BpaweHuda. C noMoLWwbio
yKaszaHHoro rpebHs panee npu nepeMeLlleHun npoaoKaeTca pasgeneHue
rPAaHYNNPOBAHHOINO0 MaTepuana, NoCKOJIbKY 06bIMHO BAOJIb FPEOGHSA TOJILKO OAHO
3epHO MoOXeT 6biTb CTabunbHO nepeMeweHo, a UMEHHO 3epHO, KOTopoe Mo
MEHbLUEN Mepe YaCTUYHO LEHTPUPOBAHO LEHTPUPYIOLWMM TosKaTenem. 3apaHee
onpeAeneHHbln NyTb MO HanpasafAwLWeENn MNOBEPXHOCTU, BAOAb KOTOPOW
LEHTPUPYIOLWMNIA TOoNKaTeNb NEpeMeLLaeT LUEeHTPUMPOBAHHOE 3€pHO, MOXET, B

4aCTHOCTU, NPOXOoANTb BAOJIb rpe6H;|.

[0079] C obenx CTOpPOH HanpasnsAwWeEro 35eMeHTa MOXeT ObITb
pacnosioXXeHa HakonuTeNnbHas €eMKOCTb AN 3€peH  paHyJ/IMPOBAHHOrNO
MaTepuana, pasfeNeHHbIX B XO4Ee MNepeMeleHnsa OoT npueMHonm obnactm B
BblAayHyo 06nacTtb, KOTOpas npucoeauMHeHa K npuemHon obnactu. bnarogaps
3TOMY, pa3faeneHHble 3epHa MOryT CHOBa 6bITb NpeaocTaBAEeHbl AN NOBTOPHOIO
nepeMeweHns oT NMpueMHon obnactu B BblgadHyw ob6bnactb. HakonuTenbHas
€MKOCTb MOXEeT ObITb OrpaHuyeHa CTEHKOW Kopnyca. HakonuTesnbHas €MKOCTb
MOXET 6bITb CMelleHa B paAuanbHOM HamnpaB/I€EHWU HApPYXy MO OTHOWEHUK K
HanpasnawLWen MNOBEPXHOCTU HAMNpaBAAawLWeEro 3/eMeHTa. TakuMm 06pasom,

pasfieNieHHble 3epHa MOryT MepeMewaTbcd Mo KpyroBoMy MyTM B KaMmepe
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XpaHeHuss no 60/blUEMY paauycy, UYeM 3€epHO WAM 3€epHa, KoTopble
nepeMeLanTcs C NOMOLLbI LEHTPUPYIOLLEro TOJIKaTeNns BAONAb HamnpaslsioLlei

NMOBEPXHOCTHU.

[0080] B yacTtHOCTM, pa3aeneHHble 3epHa rPaHyAnpoOBaHHOIO
MaTepuana MoryTt 6biTb nepeMeweHbl Yepes Tpybonposos obpaTHON nopgayn us
KaMepbl XpaHEHUS B HAKOMUTENbHYK €MKOCTb. OTTyAa OHM CHOBa MOryT ObITb
nocneaoBaTeNbHO BBEAEHbl B  KOpnyc 4epe3 650K npeaBapuTesibHOro
AO3UPOBAHUA U CTaTb AOCTYNHbLIMU /19 NOBTOPHOr0 NepeMeLweHna oT NPpUMeMHON
obnactu B BblAa4yHyl obnactb. [na 3TOro B CTEeHKe Kopnyca MoxeT ObiTb
BbIMO/IHEHO OTBEPCTUE, Yepe3 KOoTopoe TpybonpoBoa obpaTHOM nNopayn BeneT B
Kamepy XpaHeHus. TpybonpoBog obpaTHOM NoAaym MOXET, B YACTHOCTU, BECTU

B KOPNYC NO KacaTeNbHOM.

[0081] PaspeneHHble 3epHa, TakuMm o6bpa3oM, MOryTr nonagatb B
TpybonpoBog ob6bpaTHOW nogayum noAa BO3AEACTBUEM LEHTPOOEXHOW Cunbl U
BCNeACTBUE UX KMHETUYECKOW 3HEeprum, KOToOpy OHU npuobpenun B pesynbraTte
B3aMMOAENCTBUA C LEeHTpupywwmm Tonkatenem. OQHAKO BO3MOXHO, 4YTO 3Ta
KWHETUYECKAS dHEpPrua 3epeH OKaXeTcsa HepoCTaTOYHON AN uUX nepeMelleHus
yepes Tpybonposoa 06paTHOM NogayYn B HAKOMUTENIbHYKD €MKOCTb, HanpuMep, B
Cnyvyae MepJIEHHOW CKOPOCTM BpaWEHUS LEHTPUPYIOLLEro TOJNKATENs, ecnu
3€pHO paHO OTAENUNOCH NPU NEPEMELLEHUN OT NPUEMHON 061acTu B BblAAYHYIO

obnacrtb.

[0082] TakuMm 06pasoMm, A03MpyroLLEe YCTPONCTBO MOXET coaepxkaTb
MO MEHbLUEeNn Mepe OAMH YCTAaHOBJIEHHbI C BO3MOXHOCTbIO BpalLEeHUA HeCyL Ui
aneMeHT (Manm nNpuBoA), C MNOMOWbLK KOTOPOro pasfeneHHble 3epHa
FPAHY/IMPOBAHHOIO MaTepuana MOryT ObiTb YCKOpPEHbl B HAKOMWUTENbHOMN
€MKOCTU W B pe3ysibTaTe LEHTPOOGEXHOW CUbl BbITPYXATCA U3 KaMepbl

XpaHeHnsa n nepemeLwarTca B Tpybonposog ob6paTHON nojauu.
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[0083] B 4yacTHOCTM, yKa3aHHbIl NO MEeHbLlEW Mepe OAUH HecCywuin
3/1eMEHT MOXET 6biTb BbINOJIHEH U PACNONIOXKEH TakuM 06pa3oM, UTO OH MOXET
NpuUBOAUTbL OAHO 3€PHO FPaHYNNPOBAHHOIO MaTepuana B KaMepe XpaHeHus BO
BpalleHne BOKPYr OCU BpalLEHUS TPAHCNOPTUPOBOYHOIO YCTPOMCTBA MU MOXKET

ynyylaTb YyKa3aHHOe BpalleHue.

[0084] Jo3npyowee yCTpONCTBO MOXET, B 4YaCTHOCTWU, coAaepxKaTb
ABa W3 YKa3aHHbIX YCTAHOBJIEHHbIX C BO3MOXHOCTbK BpALLEHUS HECYLLUX
3/IEMEHTA, KaXAablil M3 KOTOPbIX pacnofloXXeH Ha CTOPOHE HanpaBASOLWEro

aneMeHTa. Takxe BO3MOXHO Hannuune bonee ABYX HeCyLWnx sneMeHTOB.

[0085] YKa3aHHbIN N0 MEHbLEW Mepe OAUH HECYL U /IEMEHT MOXET,
B YAaCTHOCTU, ObITb XXECTKO NPUCOEANHEH K TPAHCNOPTUPOBOYHOMY YCTPOWUCTBY,
B YACTHOCTW LEHTPpUpYyOLWEMY TOJKaTento TPAHCNOPTUPOBOYHOrO YCTPOMCTBA.
YKasaHHbIN N0 MEHbLUel Mepe OAUH HeCYLMWA 3/IEMEHT MOXET COOTBETCTBEHHO
O6bITb BbIMOSIHEH C BO3MOXHOCTbIO BpalLEHUSA BOKPYr OCUM BpaweHus
LeHTpupyrwwero Tonkartensa. TakuMm o6pa3oM, yKasaHHbIMW MO MEHbLIENn Mepe
OAWH HEeCYLUUWA 31IEMEHT MOXET TaKXe MOXET TakXe NpuBOAUTbLCA B ABUXEHUE

NMPUBOAOM TPAHCMNOPTUPOBOYHOIO YCTPOICTBA.

[0086] YKa3aHHbIN NO MEHbLIEN Mepe OAUH HECYLWMUIN 3N1EMEHT MOXeT
ObITb BbIMNOMIHEH TakuM 06pa3oM, YTO OH MOXET MO MeHbWen Mepe 4YaCTUYHO
NoBOpaYMBaTbCA MPOTUBOMOMOXHO HAnNpaBAeHUIO BpalieHus. Takum obpasom,
APYTMMW CNOBaMuU, OH MOXET NO MEHbLEW Mepe YaCTUYHO OTKIOHATLCA B
NMPOTUBOMOJIOXHYK CTOPOHY OT HanpassieHus nepemeweHuns. B pesynbTtaTte,
MOXHO u3bexaTb NoBpexXAeHNsa 3epeH rpaHy/InpoBaHHOIo Matepuasna B TOYKax
caBura. Takas Touka caBura MOXeT BO3HWKATb, HanpuMep, Ha Kpak BbIXOAHOMO
oTBepcTuna Tpybonposoaa o6paTHOM nogaym B KOpnycC. YKa3aHHbIN N0 MeHbluen
Mepe OAWH HeCYLWWUA 31IEMEHT MOXeT, B YaCTHOCTU, NO MEHbLUen Mepe 4aCTU4YHO
ObITb  BbIMNOJAHEH U3  3JaCTUYHOrO  MaTepuana, Hanpumep, Pe3uHbI.

ANnbTEpPHATUBHO WKW [AOMNOJHUTENbHO, YKa3aHHbIi MO MeHbluel Mepe OoAUH
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HECYLLMN 3N1eMEeHT MOXeT COoAepXaTb LWapHUP, OCb COMPSAXEHUs KOTOpOro
NpOXOANT, B YAaCTHOCTU, MOMEpeK Hanpas/iieHUa BpalLeHUs MO MeHbLEeW Mmepe
OAHOIr0 Hecywero 3neMeHTa. TakXXe BO3MOXHO, YTO YKa3aHHblA N0 MeHbluen
Mepe OAMH HECYLUN 3N1EeMEHT COAEPXKUT MHOXECTBO LLETUHOK, TaKUM 06pas3omM,

BbINOJIHEH B Ka4Ye€CTBE MNMy4yKa WETUNHOK.

[0087] HanpaBnqawwmim 3n1eMeHT MOXeT ©ObiTb pacnojlioXeH Ha
BHYTPEHHEN MOBEPXHOCTU KOpnyca, paguanbHO OrpaHMumeasl NpPOCTPAHCTBO, B
KOTOpPOM npu paboTe BpallaeTca LEHTPUPYLWNA ToakaTenb. pyrumMm cnosamm,
KOpNyC MOXET N0 CywecTtBy ObiTb BbINOAHEH UWIUHAPUYECKUM, TMPUYEM

Hanpas/SOWMIA SNEMEHT PacrnoJsioXeH B MOBEPXHOCTU 060/104KN Kopnyca.

[0088] Hanpasnsawowmnn sneMeHT MOXeT ObiTb 4aCTbl0 BHYTPEHHEN
NOBEPXHOCTM Kopnyca. B anbTepHaTMBHOM BapuaHTe  OCYLLECTBJIEHMUS
HanpaBAAKLWWNA /IEMEHT MOXET 6bITb NPUCOEANHEH K BHYTPEHHEN MOBEPXHOCTH
KOopnyCa C BO3MOXHOCTbIO yaaneHua 6e3 paspyweHus uam C BO3MOXHOCTbIO
yAaneHua C paspyweHuem. Hanpumep, HanpaBASAKOLWUA dN1EMEHT MOXET ObITb

NpMBapeH K KOpnycy.

[0089] HanpaBnsawwmnn 3N1eMEHT U LEHTPUPYIOWMIA ToNKaTeNb MOryT
6bITb pacnonoXeHol B O6LWEN NAOCKOCTU, MPUYEM HanpaBASAKOWMN 3NEMEHT MU
LEHTPUPYIOLLNIA TONIKaATENb PacCnofoOXeHbl CUMMETPUYHO OTHOCUTENbHO 3TOMN
nnockoctn. O6wasa nAoCKOCTb, B 4YACTHOCTU, MOXET O6blTb NNOCKOCTbIO

BpalLEHUA LEHTPUPYIOLLEro TosKaTens.

[0090] Ecnn HanpaBnawowmim 3n1eMEHT COAEPXUT yrnybneHune, ToYKu

Cc Hanbonbweln rnybuHoOM MOryT HaXo4nTbLCA B 06 en NAOCKOCT!.

[0091] Ecnn HanpaBnsawwWwmin sneMeHT coaepXuT rpebeHb, OH Takxe

MOXET HAaxXoanTbCa B 06LWEN NMAOCKOCTH.
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[0092] [o3npyowee yCTpOMCTBO MOXET COAEPXAaTb MO MEHbluen
Mepe OAMH  AONOJHUTENIbHbIN  LEeHTPUPYKLMA  ToNKaTeNb. YKa3aHHbIN
LEHTPUPYIOLWUIA ToNKaTeNb MOXET coAepxaTb OoAWH unnu 6onee npu3HaKoB
BbILUEYKA3aHHOM0 LEHTPUPYIOLLEro TonkaTensaA. B 4acTHOCTW, YyKas3aHHbIi nNo
MEHbLUEN Mepe OAWH AOMONHUTENbHbIA LEHTPUPYIOWNIA TONKaTENb MOXET ObiTb
YCTAQHOB/IEH C BO3MOXHOCTbI BpalLeHUs B Kopnyce Takum o06pas3oM, 4YTO OH
MMeeT BO3MOXHOCTb MNEpPEMELEHUs No KpPyroBoMmMy nytu. [pyrumu cCnosamm,
AOMOJIHUTENbHbIN  LEeHTPUPYIOLWNI TOoNKaTenb MOXeT O6blTb pacnosioXXeH Cco
CMEelWEeHMeM B KPYroBOM HanpasfleHWM K UEHTPUpPYLWEMY TOAKaTeno,
OMUCAHHOMY Bbille, N MOXET 6bITb BbIMNOJIHEH C BO3MOXHOCTbIO CneA0BaHUS No

KPYroBOMY MyTWU K LLEHTPUPYIOLLEMY TOJKATENIO, ONMUCAHHOMY BbILLUE.

[0093] LleHTpupyowmnin TonkaTenb U yKas3aHHbIM MO MeHbluen Mepe
OAWH OOMNONHUTENbHbIA LEHTPUPYIOWNIA TONIKATENb MOTYT ObITb COEAUHEHbI APYT

C APYroM, B YaCTHOCTMU, MOTYT 6bITb XXECTKO COEAUHEHbI APYF C APYroM.

[0094] LLleHTpupyoWwmnin TonkaTenb U yKas3aHHbIM MO MeHblen Mepe
OAVH [OMONIHUTENbHbIN LEHTPUPYIOWNA TONKATENb MOryT OblTb pPacnolOXeHbl

Ha COBMECTHO Bpalwawuwemca gucke mnam CoBMeCTHO BpallalowemMca Konblue.

[0095] LleHTpupyowmnin TonkaTenb U yKa3aHHbIN NO MEHblUEW Mepe
O4WH AONOJIHUTENbHbLIN LEHTPUPYIOLWNUNA TONKaTEb MOryT COAEpPXaTb 3JIEMEHT,
CO34AKWNNA LEHTPUPYOLWMI 3P dEKT LEHTPUPYIOLWErO ToNKaTeNnsa. DTOT 3/1EMEHT
MOXET, B 4YaCTHOCTU, OblTb BbINOJIHEH TaK, 4YTO 3€pHO TrpPaHy/JIMPOBAHHOIO
MaTeEpuana MOXET MNOoAAEpPXMBATbCA MAM OblTb HanpaBNeHO C 06eux CTOpOH.
dneMeHT MOXeT 6biTb OTKpbLIT cnepean (B HanpassieHUW BpaweHus). Apyrumn
cnoBamMu, nMNOAALEpXKA 3€epHa npu nepeMeweHun Bhnepen MoOXeT ObiTb

npekpalleHa.

[0096] LleHTpupyoWwmnin TonkKaTenb MOXET, B 4YACTHOCTU, coaepxaTb

KaHaBKy WM na3, OTKPbITbl€é B HanpaBA€HWUWU BpalleHwud, Anda npuemMa 3€pHa
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rpaHy/IMpOBaHHOIro Matepuana. KaHaBKa Uau na3 TakXXe MOryT 6biTb OTKPbIThbl B
HanpasB/ieHUN HanpasBASAWEN MNOBEPXHOCTU. PasMep KaHaBKM MOXET ObiTb
BbI6pAH TakKMM, YTO B KaHABKE MOJIHOCTbIO UM YACTUUYHO MOXET pacnosaraTbCs

MaKCMMaJIbHO OAHO 3€pHO.

[0097] KaHaBKa MOXET, B YaCTHOCTU, ObiTb BbIMOJIHEHA KOHUYECKOM
nnn nmetb V-obpasHyto dopmy. KaHaBka MOXET, B YACTHOCTU, BbITb BbINOJIHEHA
CUMMETPUYHOMN OTHOCUTENBbHO BbILLEYNOMSAHYTOMN obwen NJOCKOCTH
HanpaBnawLWeEro 3neMeHTa W ueHTpupylwero Tonkatenda. COOTBETCTBYHLEE
yrnybneHune B HanpaBnfwWeM 3/IEMEHTe MOXeT TakxXe ObiTb BbINOJIHEHO
CUMMETPUYHBIM OTHOCUTENIbHO 3TOW MNAOCKOCTW. DTa CUMMETPUA NO3BOJIAET, B
YaCTHOCTWN, pa3feniATb OCTaBLUMECS 3€pHa B OKPYXAlWeEN KaMmepe XpaHeHus C

0b6enx CTopoH.

[0098] B afibTEPHATUBHOM BapuaHTe OCYLLLECTB/EHUSA,
LEeHTPUPYIOWMIN  TONKATeNb  MOXET CcoAepXaTb  MHOXECTBO  LWETUHOK,
BbICTYNALWNX B HarnpaBjleHUW Hanpasaswwero sneMeHta. Ecnn wupuHa
HanpaBAAKLWEN NOBEPXHOCTN YMEHbLIAETCA B HanpasJieHUN Bblga4yHON obnacry,
HapyXHble LWeTUHKN 60onblue He NepeMewarTcs Mo  HanpabAsAoLwWwen
NOBEPXHOCTM W MOTryT MNOAHATLCA NOA BO3AEACTBUEM LEHTPOOEXHON Cunbl.
TakuM 06pa3oM, LWETUHKN MOryT HanpaenassTb 3€pPHO TIPaHYAUPOBAHHOIO
MaTepnana B 6OOKOBOM HanpasaeHuW. Ynasnupawwme WETUHKU MOryT
noaAepX1MBaTb 3€pHO C 3aHEW CTOPOHbI, BUAMMOW B HanpaBAE€HUM BpaLLEHUS.
OpyrmMn cnoBamu, B LEHTPUPYIOLWLEM TONIKaTene, CoOAEpPXalleM WETUHKN, TaKxXe
MoxeT OblTb o6pa3oBaHa KOHMYeckas wunam VobpasHas UeHTpupyoLwas

NOBEPXHOCTb ANA 3€pPHa.

[0099] SneMeHT LEeHTpUpyrLwero ToNKaTens, co3patoLWwmnin
LEHTPUPYIOLWKNIA 3PdEKT LEHTPUPYIOLLErO TONKATENA, MOXET OblTb PacrnonoXeH,
B 4YACTHOCTW, Ha CaMOM JaNibHEM KOHLE WAM TOJIOBKE UEHTPUPYIOLLEro

TOJIKATENA.
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[0100] LleHTpupylowmnin  aneMeHT MoXeT OblTb  BbIMNOJIHEH C
BO3MOXHOCTbI) 3aMeHbl. Hanpumep, KOHUYMK LUEHTpUpYOLWEro TonkaTens,
OXBaTbIBAKLIMIA BbIWEYKA3AHHY KaHaBKy LEHTPUPYHOLLEro TOJIKAaTeNs, MOXET
6bITb BbIMOJIHEH C BO3MOXHOCTbIO 3aMeHbl. TeM caMbiM, MOXeET bbiTb 0becneyeHa

KOHKpPETHada peryampoeka mam ontuMn3auuna noj pa3Mepbl 3€pPEH.

[0101] Jo3npyowee yCTpOMCTBO MOXET COAEPXATb MO MEHblUen
Mepe OAMH BO3MYLLAKLWMA 3N1EMEHT, KOTOPbIA BbIMONHEH TakMM 06pa3oMm, 4To
3€pHa rpaHyJIMPOBaAaHHON0O MaTepuasna, KOTopble HEe LUEeHTPUpOoBaHbl C MOMOLLbLIO
LEHTPUPYIOLLEro TOJNKaTens, MW3MEHST CBOE MNOJIOXKEHNe noA BJIMSHUEM
BO3MyLlawOLWero 3sneMeHTa Wanm oTAaeJZiIeHbl OT NneEpeMelleHna K Bblp,aLIHOI‘/'I
obnactu. Bo3mywawwmnn anemMeHT obecneumBaeT oTAeNEHNE OCTaBLUNXCA 3epeH
n, Takmm o06pa3oM, [AO03UMpOBaHWE WAN pas3fAeneHne rpaHyAMpOBaHHOIO

MaTepuana.

[0102] Bo3Mywaowmn aneMeHT, HanpuMmep, MOXeT CoaepXxaTb COMmo

AN nojayn CKaTtoro Bo3ayxa.

[0103] TakuMm o6pa3oM, NO MEHbLUen Mepe O4HO COonao ANA nogayu
CXXAToOro BO3Aayxa MOXeT 6biTb BbIMOJIHEHO U paCnosIOXKEHO TaknMm o6pa3om, uTo
CXaTbl BO34AYX MOXET OblTb HanpasseH K rpaHynanpoBaHHOMY MaTepuany,
KOTOpbI  MepeMellaeTcs NOCPeACTBOM  LEHTPUPYKOLLEro Tonkatens no
HanpaBAAKLWEN NOBEPXHOCTM HAMpPaBASAKWEro 3/eMeHTa. YKasaHHbIA CXaTbln
BO34AYyX MOXET co34aBaTb MNPOTUBOAEWCTBME 3€pHAM  paHyNUPOBAHHOIO
MaTepuana, KOTOpble He MNepeMewarTcs nocpeacTBOM  LEHTPUPYOLWEro
ToNKaTensa. DTO TaKXe MoXeT obecneuynTb HagexHoe pA[03UpoBaHue wau

pasfefieHne rpaHysinpoBaHHOro Martepuana.

[0104] Conno gng nogaymn CKaTtoro Bo3ayXa MOXeET ObiTb BCTPOEHO B

Hal'lpaBﬂFIIOLIJ,VIl‘/'I 2N1IEMEHT U, B YHAaCTHOCTU, COAEP>KATb BbIMMYCKHOE OTBEPCTHNE ANA
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BO34yXa, KOTOpPOEe PpacrnofoXeHO B HanpaBnswWeEN MNOBEPXHOCTU. Takum
06pa3oM, BO3MOXHO OCYyWeCTBUTb Haunbonee 3¢pdeKTuBHOE NpPOTUBOAENCTBUE

OCTaBWNMCA 3€PHaM.

[0105] B  anbTepHaTUBHOM WA AONOJSIHUTENIbHOM BapuaHTe
OCYLLECTBNEHNA TaKXe BO3MOXHO BbINOJHUTL AWUCK, NOAXOAAWMKA AN
MCNONb30BAHUA CO CXaTbiIM BO34AYXOM, KOTOPbIM BpawaeTca BMecTe C
LEHTPUPYIOLWLNM TONIKATENEM U COAEPXUT MO MEHbLlen Mepe OAHO OTBepcTue,
pPacnoJIoXeHHoe B obnactu LEHTPUPYIOLLEro ToNKaTeNs. 2710
noBopayuBawLWeeca OTBepCcTue, BUAMMOE B HAMpasJIEHUU BpPaALWLEHUSA, MOXET
6bITb, B YaCTHOCTU, PACNOIOXKEHO HUXE MO XOAY OT LEHTPUPYIOLWEro TosiKaTens,

M TakuM 06pa3oM, MOXET NPOXoAUTb BNepea.

[0106] CxaTtbli BO34YyX MOXET ObiTb BbiNyWeEH B paguanbHOM u/wmnu

0CEBOM HanpasjseHnn C NOMOLWbIO ConJla Ansd noaaymn CXaTtoro Bo3ayxa.

[0107] B aNbTepPHAaTUBHOM nnm AONOJHUTENBHOM BapuaHTte
OCyLWeCTB/IEHUSA, BO3MyLAOWNNA 3SEMEHT MOXeT OblTb reoMeTpuyeckuMm
BO3MYLLAOWMUM 31€EMEHTOM. [IpyrMMuM CNOBaMW, yYKa3aHHbIN MO MEHbLIEW Mepe
OAVH BO3MYLLUAKOLWNA 3N1EMEHT MOXET COOTBETCTBOBATb MECTHOMY M3MEHEHUIO B
reoMeTpun HanpaeASLWEN MNOBEPXHOCTU HanpaBnaswwero 3NeMeHTa. B
YaCTHOCTWU, YKa3aHHbIN N0 MEHbLUEN Mepe OAWH BO3MYLLAKLWNNA 3N1E€MEHT MOXET
MMETb W3MEHAWLWMNACA HaAKIOH HanpaBnsAwwWwen noBepxHocTn. B obnactu
BO3MYLLAKOLWEro 3/eMeHTa, reoOMeTpusa HanpasAsloWeEN MOBEPXHOCTU MOXET, B

YaCTHOCTU, NPEPLIBUCTO U3MEHATLCA.

[0108] B anbTepHATUBHOM K OMUCaHHOMY BapuaHTy
OCYLLECTBNEHNA,MOCPEACTBOM  UCMOMIb30BAHUA ULEHTPUPYOLWNX TONKaTeneun,
A03MpYyoLLEee YCTPOUCTBO MOXET Takxe 6biTb BbINOJIHEHO, Kak onucaHo B DE 10
2012 105 048 Al. Takum o06pa3oM, MOBEPXHOCTb BHYTPEHHENn 060/04KH

KOopnyCa MOXeT 6bITb COegMHEHa MOYTU NO KacaTeNbHOW C YCTAHOBNAEHHbIM C
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BO3MOXHOCTbIO BpaLieHuns TPaHCNOPTUPOBOYHBIM YCTPOWCTBOM.
TpaHCNOPTUPOBOYHOE YCTPOMCTBO MOXET B3aMMOAEWCTBOBaTb C KapMaHaMu, B
KOTOPbIX 3€epHa YMJOTHEHbl U MNEPEHOCATCA MO Kpyry AO Tex nop, NokKa He
nonagyT B 3apaHee onpeaeneHHyw obnactb Kopnyca  BCneacTteue
M3MEHUBLLEroCA KOHTypa NMOBEPXHOCTU BHYTPeHHeW 060n04KM Kopnyca, U nop
BO34AENCTBUEM LEHTPOOEXHON Cuibl TONIbKO OAHO €eAUHCTBEHHOE 3epHO OCTaeTcs
B KapMaHe, COOTBETCTBEHHO, B TO BpPEeMSA KaK OCTaBLUMECH 3epHa pa3faensTcs.
OTctynas oT naen, nanoxeHHolx B DE102012105048 Al, pa3geneHHbie 3epHa
BNOCNEACTBMM MOryT nogasaTbCsa 4epe3 Tpybonposoa obpaTHOM nojayun B

HaKOMUTENbHYIKO €MKOCTb.

[0109] HakoHey, KpoMme TOro, B u30bpeTeHnn packpbiTa cesinka
COrnacHo nyHKTy 19 dopmynbl, copepxawas Ao3unpyloliee YCTPOUCTBO,
onncaHHoe Bbiwe. Cesanka MOXET, B 4YaCTHOCTHU, O6bITb BblCE€EMBAKOLWNM 6/10KOM
ANS OQHOr0 3€epHa. DTM MalMHbl MOMyT, B YAaCTHOCTWU, COAEepXaTb MHOXECTBO
BbILLEOMUCAHHbIX  A03UPYIOLLNX YCTPOWNCTB, KOTOpble, B YaCTHOCTH,

pacnosioXeHbl B OANH NN HECKOJIbKO pAaoB.

[0110] JlononHnTenbHbie NMPU3HaKM U NpenMyLLLecTea M3obpeteHus B
AaNibHENWeM pa3bACHEHbl C MOMOLWbK MPUBEAEHHbIX B KayecTBe npuMepa
yepTexen, Ha KOTOpPbIX:

[0111] our. 1 nokasblBaeT BWA4 B NepcnekTuBe MnNpuBEAEHHOro B
KauyecTsBe npumepa A03UPYHOLWEro yCTpouCTBa;

[0112] dur. 2 nokasbiBaeT pa3pe3 MNpPUBEAEHHOr0 B KayecTse
npuMepa [o3npytowero yCTpoucrTea cornacHo ¢wur. 1;

[0113] dur. 3 nokasbiBaeT pa3pe3 HaKOMNUTE/IbHOW EeMKOCTH
NpUBEAEHHOro0 B KayecTBe npumepa A03UpYyIoLero ycTpomcTea;

[0114] dur. 4 nokasblBaeT pa3pe3 HAaKONUTE/IbHOW €MKOCTU COrnacHo

¢ur. 3 c BBeAEHHbIM rPpaHy/IMPOBAHHbIM MaTepuasoMm;
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[0115] dur. 5 nokasbiBaeT pas3pe3 anbTEpHATUBHOIO BapuaHTa
OCYLLECTB/IEHNA HaKOMUTENbHOW E€MKOCTU MPUBEAEHHOr0 B KaydyecTBe rnpumepa
AO3UPYIOLLEro YCTPONCTBA;

[0116] dur. 6 nokasblBaeT pas3pe3 ewe OAHOro anbTepHATUBHOIMO
BapuaHTa OCYLLEeCTB/IEHUA HAKOMUTENbHOW €MKOCTM NPUBEAEHHOrNO0 B KayecTBe
npuMmepa [03Mpyowero yCTpoucTea;

[0117] our. 7A-7C nokasblBalT BWA B NEepCcnekTuBe, a TakKXe ABa
noApo6HbIX BMAA albTEPHATUBHOINO BapuaHTa OCYLLECTBJEHMUSA HAaKOMUTENbHOMU
€MKOCTMK cornacHo ¢wur. 6;

[0118] owur. 8 nokKasblBaeT AOMONHUTENbHbIN pa3pes
aNIbTEPHATUBHOIO BapuaHTa OCYLLECTBJIEHNA HAKOMUTENbHOW €MKOCTU COrIacHO
dwur. 6;

[0119] dur. 9 nokasbiBaeT BUA B MNEpPCNneKTuBe euwe OoaHOn
NpUBEAEHHON B KayecCcTBe NpuMepa HaKONUTENbHON €MKOCTH;

[0120] our. 10A-10C noka3sbiBalT pa3pesbl MNPUBEOEHHON B
KauyecTBe npuMmepa HakonuTebHOW eMKOCTU, NOKa3aHHOW Ha ¢wur. 9;

[0121] dur. 11 nokasbiBaeT AOMNOJIHUTENbHbIN pa3pes3 ele OAHOro
aNbTEPHATUBHOIO BapuaHTa OCYLLECTB/IEHNS HAKONUTENIbHON €MKOCTH;

[0122] dur. 12A un 12B noka3biBalOT pa3pe3bl NMPpUBEAEHHOrO0 B
KauyecTse npumepa A03Mpyrowero yCTpoucTea;

[0123] dur. 13 nokasblBaeT pa3pe3 euwe OAHOrMo anbTepPHATUBHOIMO
BapuaHTa OCyLW,EeCTBAEHUSA A03UPYIOLLErO YCTPONCTBA; U

[0124] dur. 14 nokasbiBaeT pa3pe3 ewe OAHOro NpuBefeHHOro B

KauecTBe NnpuMepa A03MPYIOLLEro YCTPOICTBA.

[0125] Ha «d¢ur. 1 noka3aH BHEWHWW BUA B NepcrneKkTuee
NPpUBEAEHHOr0 B KayecTBe npuMepa AO3MPYHOLWEro yCcTpoucrtBa Ang
rPaHyNMPOBAHHOIO MaTepuana CornacHo BapuaHTy OCYyLLECTBJIEHUA
n3obpeteHus. o3upyoliee yCTPOMCTBO COAEPXKUT KOpnyC 1, BHYTpU KOTOPOro
YCTA@HOBJIEHO C BO3MOXHOCTbIO BpalleHUs TPaHCNOPTUPOBOYHOE YCTPOMUCTBO,

KOTOpPOE He BWAHO Ha 3TOM u4epTexe. TpaHCNOPTUPOBOYHOE YCTPOWCTBO
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B3aUMOAENCTBYET CO CTEHKOW KOpnycCa WAW HanpasBAAKWMM 3/IEMEHTOM TakKuM
0bpa3oM, 4TO TrpaHyAUMpPOBaAHHbIA MaTepuan MOXeT OblTb nepeMeweH oT
npueMHOn ob6nactu B BblgavHyr obnactb. B BblgayHoOM obnactu obecneyeHo
BbINYCKHOE OTBEpCTUE, 4yepe3 KOTOpOe rpaHyAMpOBaHHbIN MaTepuan MOXeT
O6bITb pa3rpyxeH wn3 kopnyca 1. Pa3rpyXeHHbI rpaHy/IMPOBaHHbIA MaTepuan
MOXeT 6bITb NepeMeLleH B BblAAa4YHOE YCTPOMUCTBO, HANpuMep, Yepe3 yKasaHHbIN
coeavHuTenbHbln Tpybonposoa 1, Kak nokasaHo Ha dwur. 1. BblgadHoe

YCTPOMCTBO MOXET, HAanpuMep, COAEPXKaTb COLIHUK.

[0126] Ha ¢wur. 1 Takxe nokasaHa HakKonuTenbHass €MKOCTb 3 Ans
rpaHynMpoBaHHOro Martepuana. Tpybonposoa 4 ob6bpaTHOM nogayu BeaeT B
HaKOMNUTENbHYK €MKOCTb 3, KOTOPbI COEAMHAET HAKOMUTENbHYI €MKOCTb 3 U
BHYTPEHHIOO 06nactb kopnyca 1 Apyr C ApyroM TakK, 4TO 3€epHa
rpaHyIMpOBaHHOro0 Martepuana MOryT ObiTb nepeMeweHbl u3 kopnyca 1 B

HaKOMUTENbHYIO EMKOCTb 3 Yepe3 TpybonpoBoa o6paTHOM noaayum.

[0127] Uepe3 3arpy3odyHoe oTBepctMe 5  rpaHynnpoBaHHbIN
MaTepuas, HanpuMep CeMeHa, MOXET bbITb BBEAEH B HAKOMUTENbHY €MKOCTb 3
C nNOMOWbIO HE nNOKa3aHHOW 34eCb CUCTeMbl MNOMOJMIHEHUA. YKa3aHHbIN
rPAHYNNPOBAHHLIN MaTepuan BMeCTe C [paHyJIMPOBAHHbIM MaTepuanom,
NOCTynNnuUBLUMM 4yepe3 Tpybonposog 4 obpaTHOW nogauun, MoxeT 06pa3oBbIiBATb
3anac CeMAH WAW BPEMEHHbIM 3anac BHYTPU HakonutenbHon emkoctn 3. C
NMOMOLLLI HE MOKa3aHHOro 3paecb 6/10Kka nogaun rpaHy/MPOBaHHbLIN MaTepuan
3aTeM MOXeT 6blITb BBEAEH W3 HaKONWUTENbHOW eMKOCTU 3 4epe3 60KOBYIO
CTeHKy 6 koprnyca 1 BO BHYTPEHHIO 0b6nacTtb kopnyca 1 Tak, 4To oH obecneyeH
AN TPAHCNOPTUMPOBOYHOrO YCTPOMCTBA. YKa3aHHbIM He noKa3aHHbIM 610K
nofaun SBASETCA 4acTblo YCTPOWCTBA 7 nNpenBapuTenbHOro AO3UMPOBaHUA,

KOTOopoe Ha ¢dur. 1 pacnonoXXeHO HUXe HAKONUTENbHOW eMKOCTK 3.

[0128] HakonutenbHasa eMKOCTb 3 U YCTPOUCTBO 7 NpenBapuTenbHOro

AOo3npoBaHuAa 3aecCb COegMHEHbI C NOMOLLBbIO COEANHUTENBHOIO TDY6OI'Ip0BOLI,a 8.
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CoepuHuTenbHbIn Tpybonposog 8 coeaAMHSAET BOPOHKOOOpasHbii 3neMeHT 9,
06pa3oBaHHbIN  HWXHEW YaCTb) CTEHKW  HAKOMUTENbHOW eMKOCTH 3.
CoepuHuTtenbHbln  Tpybonposoa 8 obpa3syeTr oT4acTM BOPOHKOOOGpasHyto
rOpJI0BUHY ANS BOPOHKOO6pa3HOro sneMeHta 9. BopoHKOOOpa3HbI 3n1eMEHT 9
34eCb COAEPXWUT HE MnOoKa3aHHOe pa3rpy3o4yHoe OTBEepCTMe, KOTOpoe Beaer K

coeanHuTenbHOMY Tpybonposoay 8.

[0129] Yactb 10 HakonuTenbHOW eMKOCTM 3 pacnojioxeHa
HEeNnoCpPeACTBEHHO HaZ BOPOHKOOOpPasHbIM 3/1IEMEHTOM 9, B KOTOPOMW BbINOJIHEHO
MHOXECTBO BbINYCKHbIX OTBEPCTUIM, 06pa3yrlmnx pelweTky AN BbiNycka
BO34AyXa WAW CUTO AN BbiNyCKa BO3ayxa. bnarogaps 3TUM  BbIMYCKHbIM
OTBEpPCTUAM ANA BO3AyXa WMAM NPOMYCKHbIM OTBEPCTUAM B yYactu 10, BO3MOXHO
obecneyeHne nogadu rpaHyIMPOBAHHOIO MaTepuasna B HaKOMUTENbHYK €MKOCTb

3 NO MeHblUen Mepe YacTUYHO camoperynnpyemboiMm 06pasom.

[0130] Hanpumep, cuctema nutaHma MoxeT ObiTb MCNONb30BaHa ANA
CHabXXeHns HakKonNUTEeNbHOW eMKOCTW 3. [Na 3TOro HakonuTesnbHas eMKOCTb 3
MOXeT ObITb coeguHeHa C LUEeHTpasibHOW HaKOMUTENbHOW EeMKOCTbI uvepe3
NMHEBMATUYECKUA TPaHCNOPTUPOBOYHLIN KaHan. B TpaHCNOPTUPOBOYHOM KaHane
C NOMOLbID AYTbEBOr0 YCTPOWMCTBA MOXET CO34aBaTbCA M36bITOYHOE AaBneHune
No OTHOWEHUK K aTtmochepHOMy aaBneHuto. [o Tex nop, noka uepes
NMHEBMATUYECKUIN TPaAHCMOPTUPOBOYHbLIN KaHajsl W BbIMNYCKHble OTBEpPCTMA A[NA
Bo3ayXa B 4actm 10 npoxoauT BO3AYLWIHbIA NOTOK, TakKXe npoucxoauT
nepeMeweHne rpaHyanpoBaHHOro Martepuana, B 4YaCTHOCTUM CEMSAH, u3
LEHTPAZIbHON HAKOMUTENbHON E€MKOCTU B HAKONMUTENbHYK eMKOCTb 3. OaHako,
KaKk TONbKO 3€epHa rpaHy/MpOBaAHHOrO MaTepuana, noCTynueline B
HaKoNUTENbHYKD €eMKOCTb 3, 6nokupyiotr oTBepctua B 4yactm 10, B
NMHEBMATUYECKOM TPAHCMOPTMPOBOYHOM KaHajse npeKkpawaeTca nepemeLwlarnLimni
BO3AYLWHbIM MNOTOK TaK, YTO TaKXe NpeKkpalwaeTca AOMNOJHUTENbHasas nopada
rPaHyIMPOBAHHOIO0 MaTepuasna U3 LEeHTpPajlbHOW HAKONUTENbHON €MKOCTU Yepes

oTBepcTue 5 B HakonuTenbHyw eMmKkocTb 3. Takmm ob6bpa3oMm, Takasa cucrtema
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NUTaHMs obecneymBaeT B 3HAYUTENIbHOW CTENeHW CaMOperyiuMpyemylo nogady

rPaHyIMPOBAHHOr0 MaTepuana B A03UPYIOLLEE YCTPOICTBO.

[0131] Ha d¢dwur. 2 nokasaH pa3pe3 nMnpuBEAEHHOro B KayecTBe
npuMepa AO3MPYIOLLEro yCTpoucTBa cornacHo ¢wur. 1. B yactHocTu, Ha dwur. 2
nokasaH Kopnyc 1, BO BHyTpeHHeln 06nacTtn KOTOpPOro cCXxeMaTU4YeCKn nokKasaHo
YCTAHOBJIEHHOE C BO3MOXHOCTbK BpaLLEHUSA TPaHCMOPTUPOBOYHOE YCTPOMUCTBO
11. JononHuUTenbHO, MOKa3aHO BbINYCKHOE oOTBepcTtMe 12, KoOTopoe
pacnonoXeHo B Kopnyce 1 wu obpasyeT coeauHEeHWe MeXAy BHYTPEHHEN
obnactbio kKopnyca 1 n BHyTpeHHen obnacrtblo coeguHuTenoHoro Tpybonposoaa
2. Yepe3 yKazaHHOE BbIMYCKHOE OTBEPCTME 12 rpaHyaMpoBaHHbIN MaTepuan
MOXEeT ObITb BbIFPYXEH M3 Kopnyca 1, B YaCTHOCTM NOC/E ero nepeMeLLeHus, u,
TakuMm 06bpas3oM, oTAeneH C MOMOLWbLID TPAaHCNOPTUPOBOYHOrO ycTponcrtea 11 ot
npueMHOn obnactu B BblgauHy obnactb. TpaHCNOPTUPOBOYHOE yCTpoucTBo 11
MOXET, B YAaCTHOCTU, CNYXUTb pa3aenntenbHbiM 6/1I0KOM TakK, 4YTO eAUHUYHbIE
3epHa rpaHyJIMpOBAHHOrO0 MaTepuana noOCTynawT B  COeAUHUTENbHbIN

Tpyb6onpoBoa 2 yepes3 BbiNMYCKHOE O0TBEPCTUE 12 C perynsipHbIMU MHTEPBAsiaMu.

[0132] B 5TOM npuMepe o0Cb BpaweHus TPaHCNOPTUPOBOYHOIO
ycTponcrtea 8 npoxoauT ropusoHTanbHo. Bo Bpema paboTbl [o3upylowero
YyCTPONCTBA, OCb BpaLLEHUSA MPOXOAMT napannenbHO CENbCKOXO3ANCTBEHHOMN

nouyse, noanexawen obpaboTke.

[0133] Ha ¢wur. 2 Takxke nokasaHbl YacTn 610Ka 7 npeaBapuTenbHOro
AO03MpOBaHNsA, KOTOpbIK BepeT B Kopnyc 1 yepe3 60koBYyl CTeHKy 6. lNMoka3aH
BpawaTenbHbli 3n1eMeHT 13, KOTOpPbI BbLIMNOJHEH B KayeCcTBE BWHTOBOIO
TpaHcnopTepa W KOTOPbIN NOAXOAUT p[NA NepeMeleHns TPaHyANnpOBaHHOIO

MaTepuana M3 HaKoMnuTeNIbHO EMKOCTU 3 BO BHYTPEHHIOW 0651acTb kKopnyca 1.

[0134] Ocb BpaweHusa BpawaTenbHOro 3JIeMeHTa NPOXOoAUT COOCHO

OCU BpaLlLEHMA TPAHCNOPTUPOBOYHOroO ycrponcrea 11.



10

15

20

25

30

34

[0135] ANbTEepHATUBHO KOH(MUIrypauun BpawaTenbHOro sanemMeHTa 13,
BbINOJIHEHHONO B BWAE BUHTOBOro 4YepBAKa WAW BUHTOBOrO TpaHcnopTepa,
BpallaTeNbHbIX 3/IEMEHT MOXET TaKXe 3anyckaTb BHYTPEHHEero 4epBska,
KOTOPbIA pacnojloXXeH BO BHYTpPeHHen o6nactn yCcTponcTea 7 npenBapuTesibHOro

[,03UPOBaHUA.

[0136] Ana  3anycka  TPaHCNOpPTUMPOBOYHOrO  YCTPOWCTBA 11
obecneyeH He nNOKa3aHHbIA ABUraTenb WAW NpUBOA. IDTOT ABUratenb WK
NPUBOA MOXET TakXe 6biTb BbINOJHEH ANS 3anycka 6noka 7 npenBapuTenbHOro
0O3MPOBaAHNA, B 4YaCTHOCTM BpawartenbHoro asneMeHta 13. [Jdo3upyrwouwee
YCTPONCTBO MOXET OblTb BbINOJIHEHO TakKUM 06pa3oM, UTO TPAHCNOPTUPOBOUYHOE
YCTPOMUCTBO Bpawaetrca ¢ 4actotom oTr 5 Ty po 60 Tuy. B pe3ynbraTte
KOHdUrypauun TpaHCNOPTUPOBOYHOrO YCTpPOWCTBA, Hanpumep, C TpeMms
LEHTPUPYIOLWMMN  TOAKATENAMU, KaXAblh U3  KOTOPbIX BbINOJAHEH AN
nepemMeweHna OoAHOro 3epHa, TakuMm o6pa3oM, obecneuymBaeTcs 4acroTa
pasgenenHunsa ot 15 Ny go 180 luy. Tem cambiM, MOryT 6bITb 0b6ecneyeHbl OYeHb

MaJl€EHbKNE paCCTOAHNA MEXJY BblICEMBAEMbIMN 3€PHAMMU.

[0137] Ha ¢wur. 2 Takxke nokasaHbl BOPOHKOOOpa3HbI 3N1eMEHT 9 u
ero pasrpy3oyHoe oTBepctue 14, KOTOpoe BeAeT B COEAMHUTENbHbIN
TpybonpoBoa. Yepe3 coeauvHuTenbHbin  Tpybonposoa 8, pasrpy3oyHoe
oTBepcTue 14 coepuHeHo ¢ 6110KOM 7 npeaBapuTeNbHOIO A03UPOBaHMA. B 3ToM
npuMepe CTEHKA BOPOHKOOOPA3HOro 3J1IeMEeHTa KOHUYECKM MNpoXoAuT OT

pa3rpy3o4yHOro oTBepcTua 14 no HanpaBi€HUIO K BMYCKHOMY OTBepCTuio 15.

[0138] OTtBepctne 16 Tpybonposoga obpaTHON nogaum pacnosioXeEHO
Hapn pasrpy304HbiM oTBepctueMm 14. OtBepctue 16 TpybonpoBoaa 4 obpaTHOM
noAaun pacnosiOXXEHO KOHLEHTPUYECKM MO OTHOLIEHUK K pa3rpy3o0uyHOMY
oTBepctnio 14. B aAaHHOM chay4dae, “KOHUEeHTpuyeckun” o03HayaeT, uTo

LEeHTpaJibHaA TOYKa LUEHTPa OTBEPCTUA 16, €eCnin OHO BbICTynae€T B MJIOCKOCTb
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pa3rpy3o4yHoOro orBepctus 14, COOTBETCTBYET UEHTpanbHOMW TOYKE LEHTpa

pa3rpy3o4HOro oreepcrusa 14.

[0139] Ha ¢ur. 3 nokasaH pa3pe3 npuBeneHHON B KayecTBe npuMepa
HaKONUTENbHON eMKOCTU 3. BOPOHKOO6pa3HbIn 31€MEHT 9 C ero pasrpy3o4YHbIiM
oTBepcTneM 14 cHoBa NoKas3aH Ha dur. 3, TakXe KakK BNyCcKHoe oTBepctue 15,
no Kpyry okpyxawuwee Tpybonposog 4 obpaTtHon nogauun. OTBepctue 16
TpybonpoBoga 4 ob6bpaTHOM nogadn, Haxoasweeca B OAHOW MNJNIOCKOCTU C
BNYCKHbIM OTBepcTMeM 15, pacnonoXeHo KOHUEHTPUYECKN C pasrpy30YHbIM
oTBepctneMm 14. Takum o6pa3oM, LEHTpasNbHAA TOYKA OTBEpPCTMSA 16, TakxXe Kak
LEeHTpanbHaa TOYKA Pasrpy3oyHOro oreepctus 14, HaxoAuTCAa Ha NpPOAOSbHOMU
OCM WM OCU CUMMEeTpuM BOPOHKOOBpasHoro anemeHta 9. CoeAuHUTENbHbIN
TpybonpoBoa 8, KOTOpblIM Kak 6bl o6pa3yeT BOPOHKOOOpPA3HYK TFOPAOBUHY K

BOPOHKOO6pa3HOMY 3/1IEMEHTY, COEAMHSET pasrpy3o4yHoe oTeepcTue 14.

[0140] Kak oyeBngHO cnepyeTr u3 Buaa B pa3pe3e, NOKaA3aHHOro Ha
dur. 3, Tpybonposog 4 ob6bpaTHOW nNoAayM YaCTUYHO PaACnOsIOXeH BO
BHYTPEHHen o6nactu HakonuTenbHOW eMKocTM 3. TeMm cambiM, cekuusa 17
TpybonpoBoga pacnosioXxeHa COOCHO C NPOAOJSIbHON OCbK MAN OCbD CUMMETPUM

BOPOHKOO6pa3HOro asieMeHTa 9.

[0141] Ownametp oTtBepctma 16 B 3TOM npumepe 6onbwe, 4eMm

ANaMeTp pa3rpy3ovyHOro oreepcrusa 14.

[0142] BbinyCKHble 0TBEPCTUA ANA BO3ayxa cekuumn 10 He nokasaHbl

Ha ¢ur. 3. O4HAKO OHU MOTyT 6bITb AOCTYMHBbI.

[0143] Ha ¢dwur. 4 nokasaHa HaKoNUTeNbHAs €MKOCTb 3, NOKa3aHHas

Ha ¢ur. 3, 0A4HAKO C BBEAEHHbIM B HEE MPAHYJIMPOBAHHbIM MaTeEpPMaoM.
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[0144] C noMowWwbO TPAHCNOPTUPOBOYHOrO ycTtponcrtea 11 B kKopnyce
1 po3upyrowero yCcTpoucTBa rpaHyAMpPOBaHHbLIA MaTepuan nMpuHMMaKT B
npueMHONn obnactm u 3aTeM nepeMewarT B BblAauyHylo 061acTb, @ WMEHHO
TakMM 06pa3oM, 4YTO HeobX0AMMOE KOJIMYECTBO 3€peH B €AUHULY BpEMEHU
pa3rpyxaeTcs 4epe3 BbiMYCKHOe oTBepcTue 12, 06bl4HO, OAHO €AUHCTBEHHOE
3epHO. YT06bl MMEeTb BO3MOXHOCTb HapsieXallero BbIMOJIHEHUSA pa3peneHus, B
npueMHon obnactm  TPaAHCNOPTUPOBOYHOIO  YCTPOWCTBA  AOJIKHO  ObITb
obecneyeHo 60nblUee KOAMYECTBO 3€peH rpaHynnpoBaHHOro Martepuana. Bo
BpeMA nepeMeweHns oT NnpueMHon obnactn B BbiAa4yHy 06/1aCTb OCTaBLIMECA
3epHa pasfensaTca BCAeACTBUME B3aMMOAEWCTBMSA CO CTEHKOW Kophnyca uau
HanpasnawWNM 3N1EMEHTOM. 3DTU pasfesieHHble 3epHa MOryT 3aTteM ObiTb
pa3rpyxeHbl yepe3 Tpybonposog 4 ob6paTtHON nogaumn n3 kopnyca 1 M NOBTOPHO
nepemMeLweHbl B HAKOMUTENbHYK €MKOCTb 3. DTWU MNOBTOPHO MNEpEMELLEHHbIE
3epHa BBOAATCSA B BOPOHKOOOpPa3HbIN 3n1eMeHT 9 BCneaCTBUE KOHUEHTPUYECKON
KOHCTPYKUUN  OTBEPCTUA K  NPOAOJBHOW OCM WAKM  OCM  CUMMETPUU

BOPOHKOO6pa3HOro afeMeHTa 9.

[0145] paHyMpOBaHHbLIN mMatepuan, KOTOPbIN BBENU B
HaKOMUTENbHYIO €eMKOCTb 3 4yepe3 3arpy3ouyHoe oTBepctMe 5 ¢ noMowblo
CUCTEMbI NOMOJIHEHUS, TONILKO NnonagaeT B 061acTb A0 NPOLOABHON OCU UAN OCK
CUMMETPUM BOPOHKOOOPA3HOr0 3/1EMEHTA Yepe3 KpPyroBoe BMyCKHOE OTBepCcTue
15 BOpoOHKOOGpasHoOro snemeHta 9. B pesynbraTte, 3TU 3€pHa OObLIYHO MOryT
nonagaTb TONLKO B 06nacCTb pa3rpy3ouyHoro orsepctus 14, ecnu OTCYyTCTBYeT
noanepxueawwmx 3GdEKT C NOMOWbK UEHTpasbHbIX 3epeH. 3T0 B CBOW
oyepeab  0ObIYHO nMeetr  MeCcTo, €eCiu NOBTOPHOE  nepeMeleHne
rpaHynMpoOBaHHOro0 MaTepuana 4yepe3 Tpybonposoa 4 obpaTHOM noAaayu

YMEHbLUEHO WU NpepBaHoO.

[0146] TeM camMbiM, MOXHO mn3bexaTb TOro, YTo B NPpUEMHOM obnacTtu
TPaHCMOPTUPOBOYHOIO yCTponucTBa 11 obecneyeHo CAMLWIKOM MHOrM0 3€epeH, 4To

MOXET HaHOoCUTb ywepb HapexHomy pasgeneHunto. C Apyroh CTOPOHbI, HOBbIE
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3epHa MoOryt 6bITb noaxogsawMM o06pa3oM noAaHbl TaK, YUYTO MOCTOSIHHO
AOCTAaTOUYHOE KOJINYECTBO 3E€PEH MPaHyJIMPOBAHHOIO MaTtepuana AOCTYMHO ANS

TPaHCNOPTUPOBOYHOIO ycTponcrea 11.

[0147] Hanpumep, TpaHCNOPTUPOBOYHLIN  3neMeHT 6noka 7
npeaBapuTENbHONO0 A[03UMPOBAHUA, MOKAa3aHHOro Ha wur. 2, MOXeT O6biTb
BbINOJIHEH TakuMM 06pa3oM, 4TO OH BBOAUT [ECATb 3EPEH IPaHYJIMPOBAHHOMO
MaTepuana BO BHYTpPEHHKW obnacTtb kopnyca 1 npu Kaxaom BpaweHuu. B
npouecce pasfeneHns C NOMOLbIO TPaHCNOPTUPOBOYHOrO yCcTponcrea 11 oAaHO
3epHO BbIBOAUTCA M3 [eCcATU NoAaHHbIX 3epeH. OcTaBwuecs AEBATb 3€peH
NOBTOPHO nepeMewatrwTca 4yepe3d Tpybonposoa 4 obpaTtHOM noaauum B
HaKOMUTENbHYI €MKOCTb 3. 34eCb MOBTOPHO NepeMeleHHble AeBATb 3epeH
nepBoHayasbHO MNPOCKaNb3blBAlOT 4Yepe3 pas3rpys3oyHoe oTeepctne 14 u
coeaMHUTenbHbIn Tpybonposog 8 B 670K 7 npeaBapuTenbHOro A03MpoOBaHUSA, B
TO BpEMA KaK OAHO 3epHO M3 3anaca CeMSAH HaKOMUTesIbHOW €eMKOCTM 3
npockanb3blBaeT cnepgywowmum. B pesynbtate, K TPaHCNOPTUPOBOYHOMY

YCTPOUCTBY 11 CHOBA MOXET NepeMewaTbCs AeCATb 3epeH.

[0148] Ha ¢ur. 5 nokasaH anbTepHaTUBHbIN BapuaHT OCYLWECTBAEHUSA
NpUBEAEHHON B KayecTBe MNpuMepa HAKOMUTENbHON eMKOCTM 3. YKasaHHas
HaKOMUTENIbHAsA EMKOCTb 3 COAEPXUT 3arpy304Hoe oTBepcTue 5, uepes KoTopoe,
KaK YyKa3aHO Bbille, FpaHyNUpPOBaHHbIN MaTepuan MOXET ObiTb BBEAEH U3
CUCTEMbI NOMOJSIHEHUS, KOTOPas 3AeCb HE NOKa3aHa, B HAaKOMUTENIbHYK €MKOCTb
3. Yepes otBepcTtue 18 Tpybonposog obpaTHON nogauun, KOTOPbIN Takxke 34eCb

He NMoKa3aH, BEAET B HAKOMNMUTENbHYIO €MKOCTb 3.

[0149] Pa3rpy3ouyHoe otBepcTue 17 pacnosiodXeHO B HUXHEWN 4acTu
HaKONUTENbHON €eMKOCTM 3, u4epe3 KOTOpPOe HaKonuTesibHas €eMKOCTb 3
coepnHeHa ¢ 6nokoM 7 npeaBapuTenbHOro  Ao3uposaHua.  bnok 7
npeaBapuTeNbHOr0 A03UPOBAHUA MOXET ObiTb BbINOSHEH M PacCroNiOXeH, Kak

OMNMUCaHO BblLUE.
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[0150] OTBepctne 18 pacnosioXXeHo HaA pa3rpy304HbIM OTBEPCTUEM
17, nepekpbiBasg ero. HanpoTus, 3arpy304HOoe OTBEpPCTUE pPaCnoOJIOXEHO Haj,
HaKJIOHHOM MJIOCKOCTbD 19, KoTOopasA 4acTM4yHO ob6pasyeT HUXHIOKW 4acCTb
HaKONMUTENbHON eMKOCTU 3. Yepes3 paspennTtenbHylo CTeHKy 20 HakonuTenbHas
€MKOCTb 3 AO0NOAHUTENIbHO pa3feneHa Ha ABe noakamepbl 21, 22. MOCKOAbKY
pasgenutenbHaa cTteHka 20 He A0X0AMT A0 HUXHEN 4acTu HaKoMUTEeNbHOMU
eMKocTn 3, obpasyerca npoxop 23, 4yepe3 KOTOPbIA rpaHyAMPOBAHHbIN

MaTepuan MOXeT nonagaTtb U3 noakaMepbl 21 B pa3rpy3o4Hoe oTBepctue 17.

[0151] C noMOLWbID NOKA3aHHOW KOHCTPYKLWUM OTBEPCTUN MOXET ObITb
obecneyeHO TO, 4TO TrpPaHY/IMPOBAHHbLIA MaTepuan, nMNOCTYNUBLUNKA 4epes
TpybonpoBoa o6paTHOM noAaavyn, UMEEeT BO3MOXHOCTb NpeaAnovYTUTENbHON
pa3rpy3ku Mo OTHOWEHUK K TrpPaHy/IMpOBAHHOMY MaTepuany, KOTOpbIN
NOCTynaeT 4yepes3 3arpy3ovyHoe oTBepCcTne 5 mn3 HakonuTtenbHOW €eMKoCTu 3.
MOTOK 3€epeH, HauynHawLWmMnca ns oteepctua 18 B pasrpy3odHoe otesepctue 17,
rnasHbiM  06pa3oM MOXeT  6/0kupoBaTb  Mnocneaywuiee  CKOJIbXeHue
rPaHYNNPOBAHHOINO0 Matepuana no HaKJAOHHOW NOBEPXHOCTU. TONBbKO KOraa 3TOT
MOTOK YMEHbLUAeTCqa WM MNpeKpawaeTcs, rpaHy/MpOBaHHbIN  MaTepuan

nonagaeT B pa3rpy3o4yHoe oTBepcTue 17 no HaKJOHHOW NoBEepXHOCTU 19.

[0152] Ha d¢ur. 6 nokasaH [AONOJHUTENbHbIA anbTepPHAaTUBHbLIN
BapMaHT OCYLLECTB/IEHUS NpPUBEAEHHON B KayecCTBe MpuMMepa HaKOMUTENbHOMU
€MKOCTU 3. DTa HaKoNuUTeNbHass EMKOCTb 3 TaKXe COAEPXUT 3arpy3oyHoe
oTBepcTue 5, yepes KOTopoe, Kak ONMUCAHO BbilWe, FPaHyIMPOBAHHbIN MaTepuan
MOXeT OblTb BBEAEH B HAKOMUTENbHYKD EMKOCTb 3 C MNOMOWbK CUCTEMbI
NONOSIHEHUSA, KOTOpas He noka3aHa. Yepe3 otBepctMe 18 TpybonpoBop
06paTHOW NoAaun, KOTOPbIM TakXe 3[eCb He MNoKas3aH, BeAET B HaKONUTENbHYIO

€MKOCTb 3.
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[0153] B oTanume OT BapmaHTa OCYLLECTBAEHMUA, MNOKa3aHHOro Ha
dur. 5, pasrpy3ouyHoe oTBepcTMe 17 pacnonoXeHo 34eCb B OOKOBOW CTEHKe
HaKOMUTENbHOMN €MKOCTU 3. Yepes pa3rpy3ouyHoe  oTBepcCTue 17
rpaHyIMPOBaHHbLIN MaTtepuan MOXeT 6bITb nepemelleH B 610K

npeaBapuTENbHOIO A03MPOBAHUSA, KOTOPbLIN HE MOKa3aH.

[0154] TakxXe Kak B BapuaHTe OCYW,eCTB/EeHUSA, NOKa3aHHOM Ha ¢wr.
5, HakonuTenbHaa eMKOCTb 3, NoKa3aHHasa Ha dur. 6 coaepXuT ABe nogKamepsbl
21, 22 KoTOpble coeaunHeHbl Yyepe3 npoxon 23. OaHako B OoTAuM4vue oT ¢wur. 5,
paspenutenbHasa CcteHka 20 B 3TOM cChny4vae, ABASETCA HE MNOBEPXHOCTbK, a

N30rHYTON CTEHKOMN.

[0155] B 3TOM npuMmepe pa3rpy3o4yHoe oTBepcTne 17 NOMHOCTbIO
pacnonoXxeHo B nogkamepe 22. B obnactu pasrpy3o4yHoro oreepctus 17 BO
BpemMa  paboTbl  pgo3upyrowero  ycrpouctea  obpasyerca  ypoBeHb P
rpaHyIMPpOBAHHOr0 MaTepuana, KOTOpPbIW C OAHOWN CTOPOHbI HAYMHAETCa OT
TpybonpoBona ob6bpaTHOM nojayn, a C APYrom CTOPOHbI OT nojavu u4epes
CNUCTEMY MNOMOJIHEHUA. YDOBeHb P He AO0NXeH ObiTb CAULWIKOM BbICOKUM WU
CIMLIKOM HW3KMM. Pa3Mep ypOBHS 3aBUCUT MOMUMO TMPOYEro OT CbiNy4yecTu
rpaHyIMpOBaHHOr0 MaTepuasna, NOCKOJIbKY BHOBb NMOAAHHbLIN rPpaHyIMPOBAHHbIN

MaTepuan nepeMeLlaeTcs no HaKJIOHHOW NaockocTn 19,

[0156] CooTBeTCTBEHHO, ob6ecneyeHa BO3MOXHOCTb BbINOJHEHUS
pasmepa npoxoga 23 peryanpyembiM MnocpeacTtBOM 3anopHOW 3apBuXKn 24
(nogBUXHOro 3aTBopa). B uacTtHocTn, 3anopHasa 3aaBuXKa 24 MOXET 6biTb
nepemMelleHa B BEPTUKANIbHOM HanpaB/i€EHUN, KaK NOKa3aHO ABOWNHOW CTPEnKon
Ha ¢ur. 6, Tak 4TO MOXET 6biTb UBMEHEHO PACCTOAHME MEXAY HUXHEWN 4acTblo
HaKOMNUTENbHOWN €MKOCTU WU HUXHWUM KpaeM 3anopHOW 3aABUXKKW 24 KU, TaknM
obpa3om, pa3Mmep npoxopa 23. Hanpumep, B cCAyyae HU3KOW CbiNny4yecTu
rpaHynMpoBaHHOro Matepuana (Hanpumep, B ciaydyae ob6bpaboTaHHOro A4YMeHs),

MOXeT ObiTb BbibpaHO 6onbliee packpbiTe npoxopga 23, yYyeM B Chay4ae
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NpeBOCXOAHON cbinyyectn (Hanpumep, B cay4yae panca). TakuMm o06pasom,
6bnarogaps 3anopHON 3aaBuXKe 24 MOryT NPUHUMATLCA BO BHUMAHME MOTOYHbIE
CBOMCTBA pPas/INYHbIX rPaHyIMPOBAHHbLIX MaTepuanosB, U YpoBeHb P MOXeT 6biTb

COOTBETCTBEHHO OTPEry/MPOBaH.

[0157] Utobbl nNpuBecTM 3anopHyk 3aABUXKY 24 B Xenaemoe
NoNIOXXEHNEe, MOXeT OblTb WUCNONb30BaH YynpaBAdawWMNU 301eMeHT 25, Kak
nokKasaHo Ha ¢dur. 7A. 3TOT ynpaBnasloWMUA 3N1EeMEHT 25 coeanHeH C 3anopHOoMn
3a4BMXKON 24 1 nNpoOXoAUT yepe3 NpoAoaroBaTtoe OTBEPCTME 26 yepe3 CTEHKY
HaKOMUTENbHON €MKOCTU 3 HapyXy. Takum o6pa3om, ynpasasowmM 3/1€MEHTOM
25 MOXHO ynpaBnsaTb W3BHE, B YACTHOCTU HENpPEpPbIBHO NepeMelwaTb BAOJb
npoaonrosaTtoro orBepctusa. KpenexHoe ycrponcrtso, B 6onee noapobHoM
n3obpaxeHnn 3anopHON 3aABUXKKM 24, HanpuMmep, MOXET BO34ENCTBOBATb
nyTeM MNpUIOXEHUA Cuabl, TaK 4YTO 3anopHas 3aABuMXKa 24 ocTaeTca B

peryampyemMomM MosIoXeHUN.

[0158] [lBa npuBepeHHbIX B KayecTBe npuMepa MoJIOXKEHNS
ynpasngawwero afneMeHTa 25 nokasaHbl Ha ¢ur. 7B n 7C. Ha ¢wur. 7B nokaszaHo
camMoe HWXHee MOoJIOXEeHWe yrnpasngwwero sneMeHta 25 B nNpoaoaroBaToM
0TBEpPCTUN 26. DTO MNOJIOXKEHNE MOXET COOTBETCTBOBATb MOJOXEHMUIO 3aMOpPHOWN
3a0BUXKN 24, B KOTOPOM pa3mep npoxoaa 24 CTaHOBUTCA MWUHUMaNbHbIM. B
3TOM CJly4yae TaKXe BO3MOXHO, 4YTO 3anopHas 3aABuXxka 24 nMOJHOCTbIO
3anupaet npoxoa 23. OaHako Ha ¢ur. 7C noKasaHO caMOe BbICOKOE MOJIOXEHNE
ynpasnawLWero sfneMeHTa 25 B npoaonrosatoM oTBEpCTUMN 26. DTO MNOJIOXKEHUE
MOXET COOTBETCTBOBATb MOJIOXEHUIKD 3anoOpHON 3aABUXKKM 24, B KOTOPOM
pasMep npoxoga 23 CTAHOBUTCA MaKCUMasibHbIM. TakXe BO3MOXHO, YTO NMPOXoA

23 B 3TOM Cny4yae nosHOCTbIO OTKPbLIT.

[0159] Ha ¢wur. 8 nokasaH p[ONOAHUTENbHbIM pas3pe3 BapuaHTa
OCYLLECTB/IEHNA, NOKA3aHHOro Ha ¢wur. 6. N3 3T0ro Buga CTaHOBUTCA 0COBEHHO

OYEBUAHO, YTO 3anopHas 3aABuXKa 24 NpPOXOAUT BAONb BCEN LUMPUHbI NPOX0Aa
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23 wun, TakuMm o6pa3oM, OCTaBWWWACA pas3mep npoxoaa 23 onpeaensetca
PacCTOSSHUEM MeXAy HUXHWUM KpaeM 3anoOpHON 3aABUXKWN 24 U HUXHEN 4acTbio

HAaKOMUTENbHOW eMKOCTU 3.

[0160] 3anopHaa 3aaBuxka 24 B 3TOM BapuaHTe OCywecTBAeHUSA
MOXET HenpepbiBHO caBuratbca. OAHAKO TakXe BO3MOXHO obecneuyeHne
3anopHON 3a4BUXKKN, KOTOpasa MOXeT ObiTb 3aMKCMpoBaHa TOJIbKO B 3apaHee
onpeneneHHbiX OTAENbHbIX MOJIOXEHUAX. 3apaHee onpeaeneHHble OTAeNbHbIe
NONIOXXEHNA MOryT TEeM CaMbiM COOTBETCTBOBAaTb pPa3/IM4HbIM MOTOKOBbIM

CBOWCTBAM U, TaKUM 06pa3oM, passiMyHbIM rpaHyIMPOBAHHbLIM MaTepuanam.

[0161] Ha d¢dwur. 9 nokasaH Bug B nMNepcnekTtuBe ewe OoAHOWn
NnpuBeAEHHON B KadecTBe npuMepa HakonuTenbHOW eMKOoCTM 3. OCO6EHHbIM
NMPU3HAKOM B 3TOM BapuaHTe OCYLWECTBJAEHUS SABASETCA TO, 4YTO 3amnopHbIA
KnanaH 27 pacnofoXeH BHYTPU HaKOMWUTENbHON e€MKOCTU B 06aacTn oTBepCcTusa
18 tpybonpoBoga obpaTHOM nopaun B HAKOMUTENbHYK €MKOCTb 3. 3anOpHbIn
KnanaH 27 pacnosioXXeH, B YAaCTHOCTU, MeXAay OoTBepcTueM 18 n BbIMYCKHbIM
OTBEPCTUEM HAKOMWUTENbHOW €eMKOCTW, KOTOpoe 34eCb He nMoKa3aHo. IDTOoT
3anopHbIM KnanaH 27 CAyXuT AN NpeaoTBpalLEHUS WAW NO MeHbluen Mmepe
3aTpYLHEHUS NEepeMeLleHns rpaHy/IMpoOBaHHOrO MaTepuana U3 HakKoONUTEebHOWN
eMKOCTM 3 yepe3 TpybonpoBoa o6paTHOM nogaum B KOPNyC AO3UPYHOLLErO
ycTponcrtea. Ha ¢ur. 9 Takxe nokasaHa ocb 28 noBopoTa 3anNOpHOro KjanaHa
27.

[0162] Ha ¢wur. 10A nokasaH pa3pe3 npuMBeAEeHHOW B KayecTBe
npuMepa HaKONUTENbHON eMKOCTU 3, NoKa3aHHOW Ha ¢dwur. 9. 3anopHbIN KnanaH
27 B 3TOM Cny4yae pacnofoXeH B BbIMYCKHOM MOJOXEHMU. B 3TOM nonoxeHuu
3anopHOro KaanaHa 27 nepeMeweHne rpaHyiMpoBaHHOro MaTtepuana BO3MOXHO
B Hanpas/leHWW nepeMeweHnsa, MNoKa3aHHOM CTpenkon A. YkKasaHHoe
HanpasseHne A nepeMeweHnsa BeaeT U3 Kopnyca yepes Tpybonposoa obpaTHomn

noAayn MNO HanpasJIEHUKD K pas3rpy3ovyHoMmy oTeBepcTtuio 17. YTobbl mnabexartb
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TOr0, 4TO 3anopHblM KnanaH 27 ynupaeTcd BO BHYTPEHHIOK CTEHKY
HaKONMUTENbHON eMKOCTU 3, obecneyeH CTOMOPHbLIN dneMeHT 29, C NOMOLLbI
KOTOpPOro Aaocruraercs, 4ytobbl Ana nojarwowero noTtoka, NPOTUBOMOMIOXHOIMO
HanpaBneHuto A, obecneunBanacCb MakCMMalbHass KOHTAKTHasa noBepxHocTb 30,
TaK YTO 3anoOpHbIM KnanaH 27 MoxXeT ObiTb 3aKpbIT B Ciy4ae, eC/iM HanpasiaeHune

nepeMeLLeHns NoBOpPayYMBaETCA BOKPYr MO KaKoW-nnbo npuumHe.

[0163] Ha ¢wur. 10B noka3aH 3anopHbin KnanaH 27 B 3anopHOM
NONIOXXEHNM, TMOCKONbKY 34eCb WMeeTcsa NOTOK B HanpaBneHuu B,
NMPOTUBOMNOJIOXXHOM HanpaBneHuUi A nepemMelleHus. Takon NOTOK, Hanpumep,
MOXET BO3HWKATb, €CAN CUCTeMa NuUTaHusa BCTynuna B paboTy B Hadane
npouecca, OAHAKO TrpaHy/JMPOBaHHbLIN MaTepuan eue He CKonwiaca B
HaKONUTENbHON eMKOCTM 3. B 3TOM cnyyae rpaHy/AMpOBaHHbIN MaTepuan,
nofaBaeMbli yepes 3arpy3ouyHoe oTBepcTue 5, moxeT cBo60AHO npoTekaTb BO
BTOPYIO KaMmepy 22 n, nNpu HeobxoamMmoCcTun, oTTypa panee B Tpybonposoj
obpaTHOMW NogaynM M KOpNyc A03upylowero yCTpoucrea. DTO NpeaoTBpallaeTca
3aMopHbIM KnanaHoM 27 B 3anNOpPHOM MNOJIOXEHUU. BTOpPON CTONOPHLIN 3n1€eMeHT
31 obecneveH, uT06bI WM36exaTb TOro, 4TO 3anopHbIM KnanaH 27
NOBOpPaYMBAETCA MexAy 3aKpbiTbiM  MOJOXEHUWEM B  MNPOTUBOMNOJIOXKHOM

HanpasseHuun B.

[0164] Ha ¢wur. 10C noka3aH 3anopHbli KnanaH 27 B HEUTpPaAsibHOM
NoNOXeHnn. B aAaHHOM cnyyae, NOTOK OTCYTCTBYET KaK B HanpaBneHunm A
nepeMeweHnsa, Tak u B MNPOTUBOMOJIOXHOM HanpaBneHun B. B HenTpasbHOM
NOJIOXXEHNN B OOKOBYK CTEHKY HAKOMUTE/IbHOW €MKOCTU 3 HEe YyNnuUpaeTcs Hu
CTOMOPHbIA 2N1€MEHT 29, HM CTOMOPHLIM 3neMeHT 31. HenTpanbHOE NoNoXeHue
3anopHOro knanaHa 27, B 3TOM NpuMepe, Onpenenserca pacnosioXeHnem

NOBOPOTHOM OCK 28 N BO3AENCTBMEM CUJIbI TAXECTH.

[0165] B onMcaHHOM BapuaHTe OCYLLEeCTBAEHUA, NepBbiil CTOMOPHbIN

aneMeHT 29 n BTOpPOW CTOMOPHbLIA 3neMeHT 31 BbINOJHEHbI 3a OAHO Uuenoe.
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Takum obpa3omMm, ob6a CTONOPHLIX 3neMeHTa 06befUuHEHbl B 3J1IEMEHT, KOTOPbIN
XXECTKO COeAMHEeH C 3anopHbiM knanaHoM 27. OpHaKo TakKxXe BO3MOXHO

BbINONMTHEHNE ABYX OTAE€JIbHbIX CTOMOPHbLIX 21EMEHTOB.

[0166] Ha ¢wur. 11 nokasaH pa3pe3 euwe OAHOW NpuBEAEHHON B
KauyecTBe npuMepa HakKonUTenbHOW eMKoCcTn 3. [nsA 3aTpyAHEHUS BO3BPATHOro
NOTOKa rpaHyJIMpoBaHHOro marepuana vepes Tpybonposon obpaTHON noagauun B
KOpnyC AO3UPYHOLWEro yCTpOWCTBA, B 3TOM npuMmepe, obecneyeHo HEeCKONAbKO
HanpasnawWwmnx anemeHToB 32, 33 BMECTO 3aN0OPHOro KnanaHa. Hanpasnswwue
aneMeHTbl 32, 33 pacnonoXeHbl HA MNPOTUBOMOJIOXHbLIX BHYTPEHHUX CTOPOHAaX
HaKOMUTENbHOW €MKOCTM 3, B 4aCTHOCTM BTOpPOW noakaMmepbl 22. B 3ToM
npuMmepe, Hanpasnswwme snemeHTbl 32, 33 umewT V-obpasHyw ¢opmMy, B
KOTOPOW FrONOBKW HaANpaBAsaWmMX 31eMeHToB 32, 33 yKa3blBAaOT B HANpaBAEeHUMN
Xenaemoro HanpasneHusa A nepemeweHuda. Hanpasnswowme sneMmeHTol 32, 33
pacnofoXeHbl B HUCXoASAWeENn (popMme, B YAaCTHOCTU, HaNpaBASAKOLWNE 31€MEHTHI
33 pacnonoXxeHbl CO CMELWEHUEM NMPOTUBOMOJIOXKHO HANpassAWNUM 3/IeMEHTAM
32.

[0167] C NOMOLLLbLO HanpaBNSAKOLWMNX 3/1EMEHTOB 32, 33
rPAaHYNNPOBaHHLIN  MaTepuan, KOTOpbIn B  0bweM nepeMewaeTca B
NMPOTUBOMOJIOXKHOM HanpaeaeHMn B no HanpaBneHutw K OOKOBbIM CTEHKaM
HaKONUTENbHON EeMKOCTM 3, TrAe OH 3aAepXMBaeTca OT JAasibHenwero
nepemeLleHuns B NPOTUBOMOJIOXKHOM HanpaBneHnu B BCneacTemne
Hanpasnsawwux 3nemeHtos 32, 33. C pApyrom CTOPOHbI, C TMOTOKOM B
HanpaBneHMn A nepeMeweHns rpaHyAnpoBaHHbIM MaTepuan HanpasseH no
HanpaBileHUK K LEHTPY TMPOXOXAEHUA B UEHTpe noakamepbl 22 Tak, 4ToO
BO3MOXHO nMepeMeweHne B pasrpysoyHoe orteepctue 17. B 3TOM npumepe
BbIMO/IHEHO ABa HanNpaBAAWWMUX dn1eMeHTa 32, 33 Ha KaX[ou CTOpoHe, 0AHaKo
HEe B KayeCTBe OrpaHuMyeHus. TakXe BO3MOXHO BbINOJIHEHNUE MEHbLUE WAN

60nblUEe HAaNPaBAAKLWMNX 3TEMEHTOB HA KaXXa0W CTOPOHE.
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[0168] Ha ¢ur. 12A 1 12B nokasaH pa3spe3 Kopnyca NpuBeAeHHOro B
KayecTBe rnpuMmepa A[03Mpyrwero yCcTponctea. TeM CaMbiM, MOXHO YBWAETb
LEHTpUPYOLWKNA Tonkatenb 34, KOTOPbIN nepeMewaeTr rpaHy/MpOBaHHbIN
MaTepuan No HanpasnsAWENA NOBEPXHOCTM Hanpasnswwero snemeHta 35 or
npuemMHOn obnactm B BblAAYHYKO 061aCTb U, TEM CaMbIM, LEHTPUPYET OAHO
3epHO NyTeM NOoAAEpPXWBAHWA WAW HanpaBneHusa ero ¢ obeumx CTopoH. He
LEHTPUPOBAHHbIE 3€epHa, KOTOopble nMOCTynuanm B MNpUEeMHYl0 o06nactb U
nepeMecTunnCb NO HanpaBASAKOLWEN NOBEPXHOCTU, B AanbHenwem Moryt 6biTb
pa3fenieHbl TakK, YTO LEHTPMPOBAHHOE 3€pHO OCTaeTcsa B BblgadyHou obnactu u
MoXeT OblITb nepemMeweH0 K BblAAYHOMY D3JIEMEHTY AN BblCEBAHMA Ha
CEeNbCKOXO3ANCTBEHHOMW MNOBEpPXHOCTU. bBonee KOHKPETHO, C MNOMOLWbK
LEHTPUPYIOLWEro TosKaTena MOXeT ObiTb LEeHTPUpPOBaHO W  HanpasJiEHO
HEenoCpeaACTBEHHO OAHO 3epHO. TakuMm o06pas3om, [posupyrwee YCTPOUCTBO

MOXET 6bITb paszaenuTenbHblM YCTPOUCTBOM.

[0169] HakonutenoHas kKamepa 37, B KOTOpPYKH nepeMeLwiarTcs
pa3fesieHHble 3epHa, NpoXoAuT Ha 06enx CTOpPOHaX HanpasJIAKLWEro 31eMeHTa
35. YKka3zaHHble pa3aeneHHble 3epHa MOryT nonagatb B HAKOMUTENbHYK eMKOCTb
yepe3 Tpybonposos 4 obpatHou nogaum (cM., Hanpumep, dur. 1). Onsa
HaZEeXHOW nojayun pasfefieHHbIX 3epeH B Tpybonposos obpaTHOW nopayu B
HaKoNUTeNnbHON Kamepe 37 BbIMOJHEHbI Hecywme aneMmeHTbl 38 ¢ 06enx CTopoH
Hanpasnawwero asnemeHta 35. B 3TOM npuMmepe, Hecywme 37n1eMeHTbl 38
YCTAHOBJIEHbl HA LEHTPUPYIOLLEM TonKaTene 34 TakK, YTO OHW MOryT BpawaTbCA

BMECTE C LEHTPUPYOLWMUM TonKkaTeneMm 34 Bokpyr obwen ocu 36 BpaweHus.

[0170] Ha ¢wur. 12B nokasaH pa3pe3 Kopnyca NpUBEAEHHOrNo0 B
KauecTBe npuMepa p[o3npyowero yCTpoOMCTBa, NOKa3aHHOro Ha dur. 12A,
OAHAaKO B BblAAYHOM obnactu TPAHCMOPTUPOBOYHOIO YCTPOWNCTBA.
Hanpasngawwunin aneMmeHT 35 nmeet naMeHeHHyto ¢gopmy B BblgavyHon obnactu. B
YaCTHOCTW, HanpasnawWmM 3n1eMeHT 35 wuMeeT rpebeHb, nNpoxoadAwnn B

HanpaeneHun BpaweHus. C  NoMOWbI  YyKasaHHOro rpebHa  panee
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noAAEepXXMBAETCA pa3feNieHne rpaHy/IMpoBaHHOr0O MaTtepuana, NoCKONbKY BAOJb
rpebHAa, TONbKO OAHO 3€pHO MOXET O6blITb CTAabUAbHO NepeMeLlieHo, a UMEHHO
3epHO, KOTOpPOE MO MEHbLUeNn Mepe 4YacCTUYHO LEHTPUPOBAHO LEHTPUPYHOLWLUM
Tonkatenem 34. 3apaHee onpeaeneHHbin NyTb N0 HaNpaBAAOLWEN NOBEPXHOCTH,
BAONIb  KOTOPOWM  LEHTpupywwuih  Tonkatens 34  nepeMewaer OAHO

LEHTPUPOBAHHOE 3€PHO, MOXXET NPOXOoANTb BAOJIb YKA3aHHOTIO rpe6H9|.

[0171] PazpeneHHble 3epHa 39 nokasaHbl B c6OpovHOM Kamepe 37 m
nepeMeLlLarnTca HecywuMn 3sneMeHTaMnm 38 N0 MNOBEPXHOCTU BHYTPEHHEN
obonoukn kopnyca 1, KoTopas paguanbHO orpaHuymBaeT c6OpoOUHYIO Kamepy Ao
Tex nop, NoKa OHW He NepeMecTATCa B KOpnyC A03MpYylLWero yCTpoucrtesa B

TpybonpoBoa ob6bpaTHOM nogaum B oTBepcTtne tpybonposoga obpaTtHoOM nogauun.

[0172] Ha ¢ur. 13 nokasaH p[ononHUTENbHbIM pa3pe3 kopnyca 1
NpuBEOEHHOIO0 B KadyecTBe NpuMepa AO03MpYoWero ycrpoucrea. MN3obpaxeHune
ynpoweHo, 4Tobbl NpOMANICTPUPOBaTbh  (PYHKUUOHANbHbIE OCOBEHHOCTH
Hecywmnx 3neMeHToB. MOXHO yBuaeTb TpybonpoBoa 4 obpaTHOW nopaum,
KOTOpbI Beget B kopnyc 1. Tpybonposoa 4 ob6paTHOM nogayn TeM CaMbiM BeaeT
No KacaTenbHOM B KOpNycC 1 Tak, uTo obpasyeTcsa TaHreHunanbHbin nepexoa 40.
B 3TOM npuMepe, nokasaHbl ABa YCTAHOBJ/IEHHbIX C BO3MOXHOCTbK BpalleHus
Hecywero asneMeHTa 38. HanpaBneHne BpaleHUsa NOKa3aHO CTPENKON.
PaszgeneHHble 3epHa 39 rpaHyAuMpoOBaAHHOroO MaTtepuana MOryt ObiTb
nepeMeLleHbl BAOIb HAKONUTENbHON KaMepbl C NMOMOLWbIO HECYLWMUX 3/1EMEHTOB
38 u HakoHeu, nepemeweHbl B Tpybonposoa 4 obpaTHoOM nopadn. OTO, B
YaCTHOCTU NPEAnOYTUTENbHO, €CNN CaMu pasfeneHHble 3epHa 39 He Hakonwuan
AOCTAaTOYHO KUHETUYECKOW SHEeprum npu pasgeneHuun, 4tobbl NOKMHYTb KOpNyC

1 yepes Tpybonposog 4 o6paTHOM nopaun.

[0173] Bcnepcreve TaHreHUManbHOro cCanaHuMa obpaTtHon nogaum 4 ¢
KOpNycoMm 1, C NOMOLLbI BHYTPEHHEW NOBEepXHOCTU Tpybonposoaa 4 obpaTHOM

noaayn M NOBEPXHOCTU BHYTPEHHen 060n0o4ykn kopnyca 1 obpa3syeTca KpoMmkKa.
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C nomowbl YKa3aHHOW KpPOMKW, BO3HUKAET Touka caBura 41 Hecywmnx
anemeHTOB 38. [AnA npenoTBpalleHUsa NMOBPEXAEHNS 3€peH Hecywue 3/1IEMEHTHI
38 B 3TOM npuMepe BbINOJHEHbI W3 31aCTUYHOrO MaTepuana, Hanpumep,
pe€3uHbl. TEM CaMbIM, Hecywue 3neMeHTbl 38 MOryT noBOpayuMBaTbCA MNPOTUB

HanpasJIeHUS BpaLLEHUs, eCM OHU BCTPEYAIOT 3aTOPMOXEHHOE 3EPHO.

[0174] Takxe BO3MOXHO, 4YTO TONbLKO OAWH KOHUEBOW Y4acCToK
Hecywmx 3nemeHToB 38  BbINOAHEH W3 3JaCTMYHOrO  MaTepwuana,
COOTBETCTBEHHO, B TO BPEMSA KaK HeCyliue 3/1eMeHTbl HanpoOTUB BbINOJIHEHbI U3

XXECTKOro Mmartepunana.

[0175] Ha dwur. 14 nokasaH aNnbTEePHATUBHbIN BapuaHT
OCYLLECTB/IEHUA HECYLWMX 3n1eMeHToB 38. B 3TOM npuMepe, Hecywme 31eMeHTbl
38 BbINOSIHEHbI XEeCTKNUMN. OfHAKO Hecywune aneMeHTbl 38 coaepiKaT WwapHUpbI
42, 0OCb CONPSAXEHUA KOTOPbIX MPOXOAMUT MNONEPEK HanpaBileHUs BpalleHus.
Taknm  ob6bpa3oMm, HapyxHasa 4acCTb Hecywux sneMeHToB 38  MOXeT
noBOpayMBaTbCA NMPOTUB HanpaBNEeHWUS BpPALEHUA, €C/N HeCcywmnin sneMeHT 38
BCTPeYaeT 3aToOpMOXeHHOoe 3epHo 43. B ocraBweMcs npouecce Hecywwme
anemMeHTbl 38 yANIMHEHbl, MOCKOJIbKY BO3AEUCTBYIOWAA LeHTpobexHasa cuna

NPOTMBOAENCTBYET NOBOPOTY BOKPYI OCU COMPSIXEHUS.

[0176] HeobxoaMMO OTMETUTb, UTO TMpPU3HAKW, YNOMSAHYTblE B
BbILUEOMUCAHHbLIX BapuaHTax OCYLWECTB/EHUS, HEe OrpaHWYMBaAKOTCA ISTUMMU
KOHKPETHbIMU KOMOUMHAUUAMM U TaKXKe BO3MOXHbl B MPOU3BOJIbHbLIX Pa3fIMYHbIX
KoMbuHauuax. B 4acTHOCTU, BOPOHKOOOpA3HbIN 3N1E€MEHT MOXET Takxe O6biTb
OTAENbHbIM 3/IEMEHTOM, KOTOpbIM PacrnosioXXeH BO BHYTpeHHen obnactm

HAaKOMUTENbHOW €MKOCTMU.
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®OPMYJIA N3OBPETEHUA

1. [Jdo3upywowee YCTPOWUCTBO JANASA TPaHYAUPOBaHHOro wMaTepuana, B
YaCTHOCTN CEMSH, COAEpXKallee TPaHCNOPTUPOBOUYHOE ycTpoicTeo (11), koTopoe
YCTAHOBJIEHO C BO3MOXHOCTbIO BpaweHua B kopnyce (1) u BbINOAHEHO C
BO3MOXHOCTbIO B3aMMOAEACTBMA CO CTEHKOW KopnyCa WAM HanpasaSOWUM
3/leMeHTOM TakuMm ob6pa3oMm, 4yTO0 ob6ecneyeHa BO3MOXHOCTb MepeHoca
rpaHyIMpPOBAHHOIO MaTepuana oT NnpMeMHoin ob6nactm B BblAa4vyHyto obnacTtsb,

npuyem kopnyc (1) coeguHeH C HAKONWUTENbHOW eMKOCTbl (3) ana
noAauyn rpaHyMpoBaHHOro matepuana, a

Tpybonposog (4) obpaTHOM nofauun BeneT M3 KOpnyca B HAaKOMUTEsNIbHYIO

eMKocCTb (3).

2. [lo3npyowee yCTponcTeso no n. 1, B KOTOpoM obecneyeHa BO3MOXHOCTb
3aMN0JIHEHUSA HAKONUTENbHOW €MKOCTU (3) rpaHy/IMPOBaHHbLIM MAaTEPMANIOM Yepes3
3arpy3o4dHoe otBepctue (5),

npuyeM HakonuTenbHas eMKoCTb (3) BbINOJIHEHA Takum o06pas3oMm, 4To
rpaHynMpOBaHHbLIA MaTepuan, NOCTynuelKMin yepe3 Tpybonposog (4) obpaTHoOmn
noAayn, MMeeT BO3MOXHOCTb NpeanoyYTUTENbHOW pasrpy3kuM MO OTHOLWEHMUIO K
rPaHyNINpPOBAHHOMY MaTepuany, KOTOPbIN nepeMewaeTca 4yepes3 3arpy3odHoe

oTrBepctue (5).

3. Jo3upyrouiee yCTporucTteo no n. 1 mam 2, B KOTOPOM HaKoMuTenbHas
eMKOCTb (3) copepXuT BOPOHKOOOpasHbiM 3neMeHT (9), KOTOpPbIA COLEPXMUT
BNyckHoe oTBepcTtue (15) n pa3srpysouHoe otBepctue (14);

npuyem oteBepctne (16) Tpybonposoga (4) obpaTHoOM nogaun B
HaKoONUTENbHOW eMKOCTM (3) pacnosioXKeHO KOHLUEHTPUYECKU MO OTHOLUEHUIO K

pa3rpy3o4HoMy oTBepcTuio (14) BoOpoHKOoO6pa3HoOro anemeHTa (9).
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4. [o3upyrouwee YCTpOWCTBO no n. 3, B KOTOpoM otBepctne (16)
Tpyb6onpoBopa (4) obpaTHOM noaaunm pacnonoOXeHO BO BHyTpeHHewn obnacTtu

HakonuTenbHon emMkocTu (3).

5. lo3npytowee yCTponcTeso no n. 3 mam 4, B KOTOPOM BOPOHKOOOpa3HbIN

sneMeHT (9) o6pa3oBaH 4acCTbl CTEHKM HAaKONUTENbHON eMkocTn (3).

6. [Jo3unpylowee yCTpoWCTBO NO oaHOMY u3 nn. 3 - 5, B KOTOpOM
obecneyeHa BO3MOXHOCTb BBEAEHUSA rpaHyIMpOBaHHOIo MaTepuana
HEeNnoCpeaACTBEHHO 4yepe3  pa3rpy3odyHoe ortBepctne (14) wnum  yepes
coeanHuTenbHbln Tpybonposop (8) B ycTpouctso (7) npeaBapuUTENbHOro
AO3UPOBaAHNA, KOTOpPOE BbLINOAHEHO Takmm o06pa3oM, 4YTO OHO nepeMewaer

rpaHynMpPOBaHHbIA MaTepuan yepes BNyCKHoe oTBepcTue B kopnyc (1).

7. [do3upylowee YyCTpoucteo no n. 6, B KOTOpoM Yycrpoucrtso (7)
npeaBapuTesbHOrO A03MPOBAHUA COAEPXWUT BpaliaTenbHbli anemeHT (13), ocb
BpalleHnsa KOTOPOro NpoXoAuT COOCHO C OCbIO BpallEeHNa TPaHCNOPTUPOBOYHOIO

ycTponcTtea (11).

8. [o3upylouiee yCcTponcrso no n. 6 wmam 7, B KOTOpPOM obecneyeHa
BO3MOXHOCTb NepeMeweHns rpaHyMpoBaHHOro mMatepuana noj BO34ENCTBUEM
CUNbl  TAXECTM U3 HakonutenbHon emkoctm (3) B ycrpoucreso (7)

npenaBapuUTeNbHONro A03UPOBaHUA.

9. [lo3upytouwee yCTpoOMCTBO MO O4HOMY U3 nn. 3 - 8, B KOTOPOM AnaMeTp
otBepctna (16) Tpybonposoga (4) obpaTHoM nopaum 6onbwe no pasmepy

AnaMeTpa pa3rpy3o4Horo oteepctus (14) nnm paBeH emy.

10. Jo3upytowee ycTtponcrtso no n. 1 unnm 2, B KOTOPOM HakonuTesnbHas

eMKoCTb (3) copepxuT pasrpy3odyHoe oteBepctue (14; 17), 4depe3 KoTopoe
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obecneyeHa BO3MOXHOCTb pa3rpy3ku TrpaHy/IMpPOBAHHOrO MaTepuana wu3
HakonuTenbHon emkoctn (3),

npuyem oteBepctne (16; 18) Tpybonposoaa obpaTHOM noaayu
pacnosioXXeHO B HaKoONUTeNbHOW eMKOCTM (3) Haa pa3rpy304dHbIM OTBEpPCTUEM

(14; 17) n NONHOCTBLIO MM YACTUYHO NEPEKPLIBAETCA C HUM.

11. [Adosupytowee yctponctso no n. 10, B KOTOPOM HUXHASA 4acTb
HaKoNUTENbHOU eMKOCTU (3) COoAEepXUT HAKJNOHHYK naockoctb (19), koTopas
HaKJIOHEHA NO HarnpaB/IEHUIO K pa3rpy3o4HoMy oTeepctuio (17),

npuyeMm 3arpy3o4yHoe otBepctue (5) pacnonoXxeHo Hap HAKIOHHOM

NAOCKOCTbHO.

12. o3npyrowee yCcTponcTteso no n. 11, B KOTOPOM HAKJIOHHAA MJIOCKOCTb

(19) pacnonoxeHa HenocpeaCTBEHHO pAAOM C pa3rpy304HbiM oTBepcTuem (17).

13. [o3upyouwee ycTpOMCTBO NO OAHOMY W3 NpPeAabliayLuX MYHKTOB, B
KOTOpOM obecneyeHa BO3MOXHOCTb 3aMNOJIHEHMUSA HAKONUTENbHOW eMKocTu (3)
rpaHynMpoOBaHHbIM MaTepuanom vyepes 3arpy3o4yHoe otesepctue (5),

npuyeM HakonuTenbHas eMKoCTb (3) coaepXXWUT pa3rpy3ouyHoe oTBepcTue
(17), uepe3 kKoTOpoe obecneyeHa BO3MOXHOCTb pPa3rpy3Ku rpaHyanpoBaHHOIro
MaTepuana u3 HakonuTenbHOU eMkocTu (3),

npu 3ToM  obecneyeHa  BO3MOXHOCTb  peryauMpoBaHus  nopayu
rpaHy/IMPOBAHHOIO MaTepuana, NoCTynalLlero 4yepes 3arpy3o4yHoe OTBepcTue

(5) B pa3rpy3o4Hoe oTBepCcTune, NoCpeacTsoOM 3anopHON 3aaBuXKKN (24).

14. [do3upyrwee yCTPpOWCTBO NO OAHOMY M3 MpeabliaywmxX MYHKTOB, B
KoTopoM B TpybonpoBoae obpaTHOM nogayu U/wmnm B HAKOMNUTENIbHOW €MKOCTU
BbINOJIHEHbI  OAMH  WUAM  6oNee  3/IeMEeHTOB, KOTOpble  MpPenaTCTBYHOT
nepemMeLwLeHntd uan 3aTpyaHAalT nepeMelleHne rpaHy/iIMpoBaHHOro matepuana

N3 HakonutenbHon emkoctun (3) yepe3 Tpybonposoa (4) obpaTHOM nogauun B

kopnyc (1).
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15. Jdosupyrowee yctponctso no n. 14, B KOTOpPOM oAuH wunun 6onee

3/1IEMEHTOB coAepXaT 3anopHbIM knanaH (27).

16. Jo3upyowee yCcTpoucTtso no n. 14 wam 15, B KOTOPOM OAWH WU
6onee sneMeHTOB copepxaT V-obpa3Hble HanpaBaswwwue snemeHTbl (32, 33),
roNI0BKa KOTOPbIX YKa3blBaeT Ha Heobxoanmoe HanpassneHne nepemewenHnsa (A),
KoTopoe BeaeTr wu3 kopnyca (1) B HakonuTenbHyww eMKoCTb (3) uepes

Tpy6onpososa (4) o6paTHON noaauun.

17. [o3upywwee yCTpOUCTBO MO OAHOMY M3 nNpeabiaywmnx MNYyHKTOB,
coaepxawiee nNo MeHblWweW Mepe OAUH YCTAHOBAEHHbIN C BO3MOXHOCTbIO
BpaweHusa Hecywun 3nemeHT (38), C noMowbl KOTOporo obecneyeHa
BO3MOXHOCTb YCKOpPEHWs pa3sgeneHHbiX 3epeH (39) rpaHyaMpoBaHHOro
MaTepuana B HaKoNuTenbHOW Kamepe (27) n uUX [JajbHEWWwen Bblgayun nop
BO34EWCTBUEM UEHTPOb6EexHOW Cuabl W3 HakonuTenbHoW Kamepbl (37) u

nepeMeweHunsa B Tpybonposos (4) obpaTHOM nogauun.

18. [o3upyowee ycTpoucteo no n. 17, B KOTOPOM YKa3aHHbIA Mo
MEHbLUEN Mepe OAUH Hecywun anemeHT (38) BbINOIHEH TakuM 0bpa3oM, 4YTO OH
MMeeT BO3MOXHOCTb MO MEHbLUEN Mepe 4YaCTMYHOro NOBOPOTA NMPOTUBOMOOXHO

HanpasJIEHNIO €ro BpaLlEeHnA.

19. Cesanka, copepxawasa posupyouwee ycTtponctso no nwbomy u3s

npeabliaywmnx NyHKTOB.
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