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B Rimre H3A0MERE! BONPOCH ‘FPOSKTHPOBAHNA BEPTONETa H ero
ocHOBHLIX uacrefl. JlaHa METORAKKA BHGOpH # ONPRNENEHHS OCHOB-
HHX NapaMerpoB H PaiMepoB  Beprojgera. PaccmoTpedn  ofiume
coOBPaXKEHHA NO KOMIOHOBHE # IEHTPOHEKE BEPTONETa ¥ THHBE-
HeHH TEPHMEPH XOMNOROBOK BEPTOVIETCR PASMMUHEIX CXeM,

KpoMe TOrG, KWMLE CONEPIKHT AHANHS OCHOBHEIX CXeM BEpTO-
JIETOR, TaG/MIE  CTATHCTHYECKHX JAHHHX YHEe JOCTPOEHHEIX
BEPTOJIETOB M OMMCAHHE KOHCTPYKUMH OTiCILEHX yactelt Bepronera
{nonacrefi, BTYAOK M NeMN{EpPOB ReCYN¥X BUHIOB, ABTOMAaTOB-
TNepexocos, XBOCTOBLIX BHHTOB, TPAHCMECCOHM, CHVTOBHIX YCTAHOBOK,
TIOCANOYHKX YCTPOficTE # IP.).

Omucanuam KOMCTPYKUMY TPeANOCTAHN CBEIEHEA O Haskaye-
HEH q2cTeil BepToNeTa ¥ TPeOOBAHMAX, NPEXPABIAEMHX K HAM.

Kewra paccudTada Ha <CTY/IeHTOB ABHBIMOHHEIX WHCTHTYTOB
H HHKEeHepoR, paboTaionX B OGNACTH BEIONETOCTPOEHHA.
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NPEQVCIIOBUE

Kuura apnsieTcsi yyeGHRIM nocoGHeM MO aHAJOFHYHOMY Kypcy aBHa-
HOHHEIX BYSOB.
B nepBofl. UaCTH KHHTH JaH o630p° H aHAJH3 CXeM BepTOJETOB
H paccMOTpeHbi BONPOCH OGHIero MpoeKTHPOBaHHs BepTojieta. Bo BTO-

POl YacTH H3JIOMEHR COOOpDAXEHHS M0 INPOEKTHPOBAHHIO OCHOBHBIX
- vacrefi BEPTOJIETA, CHCTEMATH3HPOBRHEI H OIMHCAHHI HX KOHCTPYKILHH.
" Yacri BeproJera, no KOHCTPYKIMH aHAJOTHUHbE CAMOJIETHLIM, COBCEM
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10 Beedenue

B xoUCTPYKLHMH BTYJIKH NPOYHO YAEPXKHBAETCH IUIADHHPHOE KperJie
1iHe JionacreH, npHueM AeMIKpHDOBAaHHE OTHOCHTEAbHO BEePTHKAaJLHOTC
LIADHUPA Teflepb OCYHIECTB/IAETCA B GOMIBIUHMHCTBE CNAYYaeR T'HAPABJHYE-
CKHMH ZeMIdiepamu.

JloposILHO ycnelIHO crajiM TPEMEHATbCH Ha BepTojieTax JAPYrHe
CHCTEMH! HEeCYITHX BMHTOB, HalpHMep, HECYIHHE BHHTH Ha KapjaHe,

Jlna obseryeHusi NMAOTHPOBAHHSA H MCKIIOUEHUS BHEDALMHM PYUKH
B CHCTEMY yhnpasJjeHdsi BBOAATCA O6ycTepHble CHCTEMH H TPYXKHHH,
MCKYCCTBEHHO CO3RalOHIHe HYXHHH rpajMeHT YCHAHA Ha pYuKe,
C uesbi0 TOBHIOIEHHS! YCTOHUMBOCTH M YNpaBAfieMOCTH yHoTpeGasiioTes
-CEPBOJIONATKH .H CTaGHIH3HPYIOUIHEe CTepXHH B CHCTEMe YDPaBieHUs
BePTOJIeTOM, a TAKIKE HAYyaJH MPHMEHATbCA aBTONHJIOTH.

PasBuTHe peakTHBHON TEXHHKH HALLIO OTPaXKeHHe H B BEPTOJIETO-
cTpoend. B nocsennee BpeMs MOABHJNCE peaKTHBHEIE BepTosierhl X
pasBHTHE HAMEYAeTCH N0 ABYM MyTAM. FlepBHE NMyTh — 3T0 BepTOIETH
C PeaKTHBHbLIMH JABHMIaTeIfIMH, YCTAHOBAeHHBIMH Ha KOHHax Jonacref
fecyillero BHHTA. IToKa Ha TaKMX BepTOJeTaX NPHMEHSIIOTCH HPSAMOTOY-
Hhle NyJABCHPYIOLIHE ABHTATENH ¢ OOJbIMM YAENbHHEIM DAcXOACM TOII-
Jupa. Has mmeﬂu)%nepmne'ron C YMepeHHRIM . PacXOAOM TOIIHBEA
HCCNeIYIOTCA BO3MOXHOCTH YCTaHOBKH Ha KOHuax Jonacreit TP, Bro-
pofl NyTh — pPeaKTHBHEE BePTOJIETH KOMIpPECCOPHOIO THIMA, Y KOTOPHX
CHJIOBAfl YCTAHOBKA C KOMNPeccopom pasmellieHa B (hiosensike M CiKa-
THIH BO3AYX MOAAETCA K COMJIAM, PACMONIONEHHEIM Ha KOHIaX Jonacred.
Crpys BO3@yXa, BHITEKafl M3 COMEJ, CO3ZAeT PeaKTHBHYID CHJY, NPHBO-
HOALYH) BO BpailleHHe HeCyLIHH BHHT. B GOJBIIMHCTBe ClyuaeB CXATHIN
BO3AyX HOTNOJHHTENLHC repep, COIJIaMH HarpeBaeTCi B CEI[HAJbHBbIX
KaMepax-ropefIkax NOCPeACcTROM CHUTAHHA TONJHBA.

B peakTHBHEIX BepTONETax OTCYTCTBYeT TpaHcmuccufi. Becomasi or-
Aaya y HHX Bbllle, YeM Yy BEPTOJETOB C MeXaHHUECKHM [PHBOAOM.
HepmocratkoM uX fIBJAsieTCHl 4YPe3MepHHA pacXoj TOMJAHBAa, MpanAa,
B CJyudde KOMIDECCOPHOH CXeMBl HJIH YCTAHOBKM HA KOHIAX JOTACTeH
TP 3ToT HegOCTATOK MeHee 3HAYHTENEH.

PeakTHBHEe BEPTOJIETH C ABHTATSIAMH Ha KOHIHAX JomacTedl MOTyT
HafTH NPHMeHeHHe NI DNOJETOB Ha KOPOTKHe paccroAnud. ITo sToff
CXEMC MOJKHO MOCTPOHTb KpYIHEE <«BepPTOJETH-KpPaHu». PeakTusHHe
BePTOJieTH KOMIPEeCCOPHOFO THNA TaKie MOryT GEITH cO3AaHBL OOJIBILEX
pa3MepoB H ¢ ZocTaTouHo GoJblNofi [a/lbHOCTHIO NOJera.




YACTD I
HPOEKTMPOBAHME BEPTOJIETOB

Iaasa I

OBII.lPlE BONPOCHI NPOEKTHPOBAHNSA BEPTOJIETOB

§ 1. OCHOBHBIE 3AJAYY NPOEKTHPOBAHHA BEPTOJNIETOB

[IpoekTupoBanye BepTOJleTa — TROPYECKHii HHXEHEPHBIE TpYA, B
npouiecce BHINOJHEHHA KOTOPOrO MPHXCAHTCH PeWdTh MHOMD CJIOMKHLIX
3apay, OTHOCAIMXCA K PasiiyebiM OBJacCTsAM ABHAIHOHHON TEXHHKH.

[lo cBoell npHHIMNHAILHON CYUIHOCTH BepPTOAET KaK JieTaTesbHbI
annapar ¢ GOJbIIHM AHMANA30HOM JIeTHHIX PeXHMOB He MOMeT OHITh
KOHCTPYKTHBHO [POCTHIM; OH HACHIIeH GOJLIUMM KOJHYECTBOM CJIOMKHHX
MexaHgueckux arperatoB. KOHCTPYKTHBHHE CXeMH BepTOJeTOB B Ha-
CTosiee BpeMs OYeHb pPa3HoOOpa3HW M MPAaKTHKOM nMoka eille nHaHGoJee
yAayHbie M3 HUX OKOHYATEJNLHO He BbIABJAeHEl. CTATHCTHKA NOCTPOEHHBIX
ANnapaToB, SBAAOLIARCA (QYHELAMEHTOM TPH TIPOSKTHPOBAHMM B 00Ja-
CTH BEPTONETOB, BecbMa orpannuena. (Hexoropme cxeMel BepTosieToB
NOKa elle HACUWTLIBAIOT He GoJee OBHOrO KM ERYX nporotHnos,) Ecau
# 3TOMY ,II.O!Ga-BPIT‘b, YTO MIJOFHE BOTIPOCH aypOgdHAMHKH, JUBAMHKH I10-
Jera, AMHAMHYEeCKOH TNPOYHOCTH BEpPTOJETa HAXCHATCH elle B {TagHH
HIYUEHHA H KCCJefOBAHWA, TO CTAHET ACHD, YTO NPOUECC NPOCKTHPOBA-
HHfl BEPTOJIETA NefiCTBHTE/NbHC YPe3BRYaHRO C/I0KeH H Tpe6yeT oOT Kol-
CTPYKTOpOB GOVbILOH Hsoépe-ra'renbnocm H OGIUKHPHHX TPOEKTHEIX H3bI-
cxanmﬁ

OcnoBuo#i 3agaveil npu npoex-mponannn BEPTOJIETA MABJfAETCA Tpa-
BHJILHHH BhOOp ero cxembl, ABHTATEJf, THNA TPAHCMHUCCHH, NapaMeTpOB
"HeCyIiero BHHT2 H pa3MepOB JAPYrux uacreft seprofera, ofiecriedHBai-
'IIBX JOCTHIKeHHe 3aAaHHHX JIeTHHX AAaHHHIX.

} OZLH!’!M H3 AaBHLIX TOKasaTedei Xopoluero BepToJeTa ABJASETCA ero

-HafielHOCTE B 3KCILTyaTauMH, nosToMy BONpOCaM CTATHYCCKOM H JMHA-
MHYecKCHl IIPOYHOCTH IIPH TIDOEKTHPCBAHHH AC/IKHC ORITb YAEJEHO
HCKTIOYHTeJIbHOe BHHMaHHe, HyXHO cTPeMHThbCH HCKJIOUMTL HeAOMyCTH-
Mble BHGpauMH H oOecrneudTh HOPMAJBHBIH H3HOC TPYLULHXCH wacTeil.
Ilpx mpoexTHpoBaHHK Heo6XOAMMO TaKKe MPELYCMOTPeTh MepHl ycTpa-
HeHHs1 pasJHYHOIrO poAa BHOpALHE, KOTOPHE MOrYT BLIAABUTHCA yn«.e npu
JeTHRX HCIETAaAHHAX.
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CrnipoexTHpOBaHHEH# BepTOJerT AOJNXKeH 06nazath crelH(pHISCKHMH
JIeTHHIMH CBOMCTBAMH, T. €. BePTHKAaJbHO B3JIeTaTb, BHCETb HA OJHOM
MeCTe M nepemelliaThCs C 3aJaHHOH TOPHAOHTAJbHOH cKopocthio. [Ipr
3TOM HAJO NPHHATL BO BHMMaHHE YYBCTBHTEJbHOCTh BEPTOJIeTa Ha Bep-
TUKAJbHRIX PEXKHMAX K YBEAHUeHHIO B3JIETHOrO Beca W K H3MEHEHHIO
armocdeprrx ycaosHit. Ilpu sHGope ABHrartesns H HasHadeHHH noses-
HOIf HAarpysx# Bce STO HaRO' y4ecTb. DhIM C/yyaH, Korpa nepersselieH-
Hui#i Bcero Ha 109% pepTosler ye He MOT BePTHKANLHO B3JeTarb H
CAMTLCH HJIM B JKapKMi JIeTHHI JeHb IpH NOHHMeHHOM aTtMoctepHOM
JlaBJIeHHH BepTOJIeT IIePeCTABA/ BHIIOJHATL ITH PeKHME K Orop4enHio
KOHCTPYKTOPA, KOTOPHI#i NPOEKTHPOBAJI el0 N0 CTAHAAPTHRIM YCJIOBHAM
H He NpeAycmoTpes HeoGXO0AHMOro 3amaca MOUIHOCTH. B raxom ciydae
BepTOJIET OKa3mIBAaeTCsl Ce30HHOHR MmalunHo#M. JIBHraresb, HenoialoliHi
HeCKOJIBKHX NPOLIEHTOR MOIIHOCTH HA caMmoJjieTe, HeSHAYHTeJbHO CHH-
JKaeT JieTHble XapaKTePHCTHKH ero, TOIAa KaK B CJydYae BEPTOJieTa, eClH
ABHraTeah nortepss, ckameM, 10—159% MouHoCTH, BepTOJiET yXe He B
COCTOSIHHH BRINOJHHThL BCE CBOH OCHOBHEIE PEMHMHL.

¥npasJeHHe BEPTOJETOM AOMMKHO OHITH JOCTATOYHO JIETKHM, a TeX-
HHKa NHJIOTHPOBAHHS JOCTZIOYHO NpocToil H HOCTYNHOI - IETYHKY cpefn-
Hell KBAJTH(UKALHEH.

OnwutHRiE ofpasel BepToJiera Hafo NPOEKTHPOBATh, NPUHHMAN BO
BHHMaHHe BO3MOXHOCTb [IOCTPOAKH ero B OOQJBINOH CepHH, [TOITOMY
TEXHOJIOTHH H3TOTOBJIEHHS ero AOJIKHO OWITh yAesieHO GoJmiuoe BHHMA-
uue. HysKHo crenaTe HeOGXOLHMOe YMCJO TeXHOJNOMUECKHX DazbeMOB,
Kak Toro TpefyeT coppeMeHHOe aBHAHHOHHOE IIPOM3BOACTBO, ofecnedHTh
TIPOCTOTY M3TOTOBJIEHHf H KOHTPOJH, B3aHMO3aMeHAeMOCTb neTajeil M
arperaroe, CEeCTH K MHHHMYMY COpPTAMeHT NPHMeHfIeMBIX MaTepHa.loe,
T. €. CHEJIaTh BCe BO3MOXKHOe I YrelleBJeHHs BepToJera.

ITpy NpoeKTHPOBAHHM HYXKHO yyecTh M TPeGOBaHHA 3IKCILTyaTallHH:
obecnieyHTs XODOLIMi NOAXOR AJisi OCMOTPA H [AeMOHTa)<a JMABHrares,
PELYKTOPOR, BAaJIOB M APYTHX MeXaHWYeCKHX arperaros, AJsi [acCa)H-
pos cosgatrh Heo6XonHMhEie YaobGeTBa — H3OJAHPOBATE HX OT  lUyMa,
rasos H pUbpaund. JKHNAXK HOJKEH HMETb XOpoluHil ofzop. Heobxo-
OHMO NpeAycMOTpeTh aBapHiiHoe GecnpenaTCTBEHHOe NOKHAAHHe KAGHHE!
BepTOJieTa. JIJif TPAHCNOPTHHIX M PY30BHX BePTOJNETOB HYAHO CO3#aTh
XOpOLlKe YCJOBHS 23arpy3KH M BRIIPY3KH. Ilia caHHTapHbIX -# cnaca-
TeJBHEIX BEPTOJIETOR NPelyCMOTPETh YAOOHOE pa3sMellieHHe HOCHJIOL H
NoABeMHON JeGenxy,

Ha seproaeTtl, npeAHa3HaueHHHIE AJS TMOJIETa Hay, ropogamMH W Ha-
CEJIEHHEIMH NYHKTAMH, HeoOXOmHMO CTaBHTb .IUYMO-IIJIaMeracureni.
Hyxuno npuHATE BO BHHMaHHe, YTO WIyM Ha BepToJeTe ©030aeTcs B
OCHOBHOM . BBIXJIONIOM IBHTATENf; HeCylHH BHHT BEepTOJETa B OTJIHHe
OT npofejjepa camovera He co3faeT Oodsitioro wyMa. Lymosoii
sfnperT OT BRIXJIONA HAa BepPTOJIETE HA pPeXHMaX Malofl CKOPOCTH HAM
BHCeHEH OueHb 3HauHTeNeH. Illym or camosnera waGmoparesn CABILHT
KPaTKOBpeMeHHO, TOFlla KaK BepPTOJeT MOXKeT Ha pexkKMMe BHCEHHS LJIH-
TeJILHO «TpellaTbs. /
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JA8 BO3MOMHOCTH IKCINIyaTauud 3AMOH K JeTOM, a Takie B pai-
HEIX KTHMaTHYeCKUX YCJIOBHsAX TpeOyeTcs NpHMeHeHHe He3aMep3amllux
FHAKocTell H CMA3KH, YCTaHOBKA NMPOTHBOOGMENeHHTeAbHBIX YCTPORCTR,
TIOfOTPeB ABHTaTeNst H CMOTPOBHIX JIOJOBHX CTEKO.1 KaOHMHH, YCTAHOBKA
TblTeyJaapJHBaTe)iefl BO BCachiBaioniem natpyfke ApHraTels.

IlepeBo3Kka H XpaMeHHe TaKKe FOJDKHEL ObLITh YYTeHhl IPH TIPOEKTH-
POBANHH.

[1pu npoekTHpOBalHK BEPTOJETA CRCUHAJNBHOTO HA3HAUECHHS CcjedyeT
CTpa3uThL CnelUgHKY TaKTHKO-TEXWHYeCKHX TpeOOBaHHH K HemYy.

B sekoTophIX ofjacTAX NPHMeHeHHsi BepToJera COJMLINOe 3HAauYeHHe
: iMeeT SKOHOMHYHOCTL SKCILTyaTALHMH; B 9TOM CJydyde HeoBXORHMO NpH
- IPOCKTHPOBAHHH JobuTbcA HaHOOMbLueR BecoBOH OTHA4YH, a MMEHHO
5 MAKCHMaJIbHO# NJAaTHOH Harpysk# H GOJIBINON NaJbHOCTH MoJieTa TpH
£ "TOM JKe PACXOfie TOIVIKBA. 31eCh faXke YMECTHO HONYCKaTb Meperpysky
U.srnep'ronera, OpH 3TOM BepTHKAaJLHHIH B3JleT MOXeT NPOU3BOAWTHCH A0
""BblCOTbI BCero B HeCKOJLKO METPOB H faliee Ha6Op BRICOTH [IPOHCXOAMT
1¢ MOCTYNATENLHOR CKOPOCTHIO (KOHEYHO, ec/lH pefped MecTHOCTH Mo-
" BBOJIAET 3TO gefiaTh H coOMioleHs TpeGoOBaHHA Ge30TACHOCTH).

Pecypc coppemenHoro BepTo/leTa 110Ka eule HefocTaToueH. 3ajayei
KOHCTPYKTOPOB SIBJISIETCH pe3koe ero yesedudende. Hymxuo, uTolhi
TPAHCMHCCHH, HECYIUMH BHHT MOIMIM paboTaTb HafeXHO JAJHTeNLHOe
BpeMsi, paBHOe ABYM-TPEM pecypcaM ABHraTens, XOTH OH ¢ YCJTOBHEM
nepHOAXYIeCKON 3aMeHHl HauboJee HAHAIIKBAOIIKHXCH AeTanell. B cBrau
€ 3THM NIPOEKTHPOBAHHE JIOJIKHO CONPOBOMAATLCH AJTUTENLHEIMH HCTIH-
TaHHAMH BCeX BPaLlalOLIMXCHA K TPYLUIMXCA arperatos ¢ LeNbio ZOGHTHCH
HMX HAOeXHOCTH B SKCIVIYAaTalHH A0 BHPAGOTKH HYKHOIO pecypca.

KoHeTpykTOop, NMPOEKTHPYA BEPTOJET [0 CXeMe YKC CYIIEeCTBYIOMIRX
ONHOTHITHEIX BepPTOJETOB, AOJKEH CTPEMHThLCA K TOMY, 9TOORI JIeTHo-
TeXHHYeCKHe JlaHHHle BCPTOJIETA ero KOHCTPYKIHMH OHM BHIE, 4YeM ¥y
CYUIeCTBYIOHIETD OJHOTHIIHOIO Beprojiera. IlpOeKT HOBOro BepTOdCTA
BCerga JOJDKeH SBJATbCA 1IArOM Bhiepel B OGJIACTH pPasBuTHA BEpTOJNe-
TOB, OH O0f3aTENbHO ACSUKEH COACPMATh B cefe Te WM APyrde SIOBO-
BBeIcHHS H YCOBEPIJeHCTROBAHHS.

§ 2, TEXHWMECKHE TPEBOBAHUS K BEPTOJNETAM

TextHuyeckHe TpeGOBaHHA (T.T.) K BEPTOJETY COCTABJASMIOTCH HMCXOS

M3 Ha3HAUeHHSl BePTOJETa W NOJIKHH COGTBETCTBOBATEH JETHO-TEXHHYE-

- CKHM XapaKTepHcTHKaM, BO3MOMKHAOCTAM BepTOJieTa H HYXKAaM 9YKCHIya-
" TauMH. B TeXHHYecKHX TpeGOBAaHHAX NOVIXKHO GhITh YKA3aHO Ha3zHayeHHe
BepToJiera, THN ABHCaTesif H KOJMUCCTBO HX, NOJIe3HAsi Harpyska, JKH-
fiax, JaJbHOCTE HA Kpeiicepckoli CKOPOCTH HJAH NPOAOLKHTENLHOCTL
nojdera Ha KAaKOM-TO OnpelejleHHOM pexHme. TakxKe MOMKHE GhITb
YyKasaHH JeTHhle XapaKTEPHCTHKH: MaKCHMaJbHasi CKOPOCTh TOPH3OH-
TaJLHOrO MOJKETa Ha pabodelf BRICOTE, CTATHYECKMH H JHHAMHUECKH
TIOTOJICK, CKOpDOINOABEMHOCTE MPH  BEPTHKAJLHOM  TIOJeTe, BpeMA
mogbeMa Ha pafouylo BhICOTY. IIOMHMO JIeTHRIX XapaKTepHCTHK, B HHX
MOMET COAEpIKATLCA Psiff TpeGOBaHH{T 3IKCMIyaTallMOHHOTO XapakTepa.
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[loneanyro marpysky sajanor B BHAe Repe4Hfl, B KOTODOM YKashi-
BalOT COCTaB 3KHNa)Ka, THCJO TlaccakHpos, Oaraxk, pec rpysza # ofmeM
ero, CLEMHOE oGopynonaHue H T M

MHoroe n3 ofopynoBaHusi Gepercsi o aﬂanomn ¢ camoleToM, HO
KpOMe TOrO, HYXXHO BKJIOYHTH AOMNOJHHTEeAbHOe ofopyAoBaHHe, CBOi-
CTBEHHOe TOJLKO Beprodery. Jis HOYHEIX TNOJETOB, [JA IIOJETOB Ha
MaJikiX CKOPOCTAX /Al BeproJera TpeGyercs OGOpynOBaHHe, HECKOJBKO
OTJIHYHOE OT camoJeTa. HyxHO cyuraTh 06A3aTeLHEIM YCTAHABJIHBATH
Ha TPAHCIOPTHRIE H NAacca’KHPCKHe BePTOJieTHl He MeHee [BYX JIBHra-
TejeH. Ha mMHoronesieBRx ¥ Ce/IbCKOXO3sHCTBEHHRIX BeprogieTax Mefa-
TeJIbHO HMeTb JIBA JBHrarelis, HO JAOMyCKaeTCHl YCTAHOBKA M OJHOFD NpH
YIOBJETBOPHTE/ILHREIX XapAKTEPHCTHKAaX aBTOPOTAUMK H NPH YCJIOBHM
Ge30l1acHON NMOCAAKY HA aBTOPOTUPYIONIHX HECYLIMX BWHTaX.

Ilpy apyx apuratensx Ha BepToJere 06fA3aTefhHOH ABJAETCA BO3-
MOXKHOCTb MOJeTa ¢ OJHHM paGoTarouuM ASuraTtesieM Ha 3SKOHOMHuE-
cKoif ckopocTH Ge3 cHHKeHHfl. [IDH HCIONL3OBAHHM M aKCHMaJbHON
MOILHOCTH OJHOrO JBHraTe/si CKOPONOABEMHOCTb JOMMKHA ObITh He
menee | m/cex. 2to nogbimaeT OGE30MACHOCT: MOJETd, TAK KaK OCTa-
HOBKa OHOrO J[BHIaTeqds He TNPHBeAET K BHEIHYKAEHHON aBapuiinoit
nocagke, Kak 310 OyZeT C OZHOMOTOPHEIM BEPTOJMETOM, CCAH Y Hero
ABHTATENb OCTAHOBMTCH HAJ MECTHOCTBK), He HMeloulel MOAXOAAIKX
OTKPBHITBIX TIOMA/IOK AJIA NOCAAKH C NianHpoBakhs. OCTanoBka OAHOMO
JBHraTells He JOJI¥HA MellaTb HOPMAJLHOR paboTe Apyroro.

Obuiyio 9acTe T. T. HyxHo 6parb MO aHAJOTHH C CAMOJICTOM, C yue-
TOM ocoOenHOCTel Beproiera. B T. T. XesatenbHo yKasnBaTh AOMyCTH-
Muie BuOpalHH Aid BepTosera (NO YacToTe M mo amnuautyae). Hcknio-
YHTh BHODAIHH MOJHOCTLIO HeBO3MOMHO, TAK KaK Ha Beprosere Bcernad
MMEIOTCAl NMepPHOAHYECKHe CHJIH OT HeCylllero BHHTA, ABMIraTelds # Apy-
THX BpallalouwHxca yacred. HyXHO CTPeMHTBCH NOJAYYaThb AONYCTHMEIE
BUOPOXapaKTEPHCTHKH Ha OTJeJLHHIX YacT#X BepToJjeTa, He onacHme
ATl HX TIPOYHOCTH.

TpeGopanys ‘B OTHOILIEHHH YCTOHYHBOCTH H XOpoIlleil yNpaBJ/seMOCTH
3aMHCHIBAIOTCY B caMol obulel ¢opMe, TAK KaK MOKa ellie HET OKOHYA-
TeJbHO YCTAHOBJEHHRIX KDHTEeDHEB YCTOMYHBOCTH M YIPaBJAeMOCTH
BepToJieTa.

B rexuuueckux Tpefopauusix JOMKCH ObiTh yKasaH pecypC TPasc-
MHUCCHH. Dollee J/IMTeNIbHBIN pecype MOBLILAET HAAEIKHOCTb BepPTOJETa.
IpeneansHe TemOepaTypHHe YCHOBHA SKCIIyaTallhd TaKxke HaA0
VKa3uBaTh, 4TOOB YUeCTb HX TIPH HPOSKTHPOBAHHH CHCTEMABl CMAas3KM
H rHApocucTeM BeprolierTa. JKenaTeqnHO. oTpa3HTs TpefOBaHHe ycTa-
HOBKHM aBTOMA4TOB Ha BeprolieTe. K Takum aBTOMaTam MOryt ObiTe OT-
HeCeHbl: PerylsTop MNOCTOAHHOrO YHMCJa OGOPOTOE, HECYLIero BHHTA,
aBTONHJIOT H JIP.

Clefyer orosopHTs YAOGCTBA ANfl NMACCAXKHKPOB, pa3MellleHHe CIell-
ofopyrOBanHs, OGOrpeB M BeHTHJANHMK) (ACCAKHPCKOTO MOMelleHHs
H T A&
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INpoekthpyeMEl BepTOJieT B OCHOBHHX HYepTaX (HCKJMOYAA KOH-

[ CTPYKTHBHBe (OpMBI) NOJHOCTRIO ONPENE/NAETCS TeXHHYECKHMH TpeGo-
. B@HHAMH, B OCOBEHHOCTH YKA3aHHeM HA3HAYEHHS, XapaKTepOM HOJe3HOM.
| HArPY3KHK. 3Has 5TO, MOMHO HMETb NPeJCTaBjleHHe 06 YCIOBHAX paboThl

i QCHOBHELIX OCOBEHHOCTAX BepTOJIETAa.

§ 3. OTAIL) HPOEKTHPOBAHHA

IpoekTHpoBanHe BepToJera BHINOJHSETCA [O 3ITanaM. ¥CTaHOBHB-
Iasicd NPaKTHKA jPOeKTHPOBAHHA CAMOJETAa TOJHOCTbIO NPHMEHHMa K
BepToNieTaM. 3MeCh MBI BHAHM Te JKe ITAaMbl, XOTH cOfepranHe HX Hmcer
cBoio cneuutHKy. Bech 1pollecc NpOeKTHPOBAHHA MOXHO Da3bHTH HA
crefyioliide 3Tanel: 1) 3CKH3Hmi npoekT, 2} npeABapHTENBHBIHA NPOEKT
€ nocTpofikofl Makera ¥ 3) HCNOJHHTEJbHEH NPOEKT MJH H3rOTOBJIEHHE
paGoulix yepTexefl. DTH ITANBl He pa3rpaHHyeHbl Pesko MexAy coGof,
OHH MepeKpHIBAIOT APYr Apyra.

DcKH3HBH NPOEKT BepTONeTa MHACT OTNPABHON MaTepHaT
AJf noc/le/lyfOlIMX STaMnoB npoekTHpoBaHug. B 3asagy sckH3uoro
flpoeKTa BXOJHT ofecHedeHHe JIETHO-TEXHHUECKHX XapPaKTEPHCTHK Bep-
TOJeTA, 3a0AHHBIX TeXHHYeCKHMH TpeGOBaHHMAMH, NYTEM NPABHJILHOTO
BEIOOPAa OCHOBILIX [APaMeTPOB H pasMepoB Beproaerd. (JCHOBHOI
HACTBIO SCKHU3HOMO NPOEKTa SBJAETCH KOMNoOHOBKA Beprodera. Mexon-
HBEM MaTepHa/oM JJA 3CKH3HOIO NPOEKTZ CJAYKAT T.T. H CTATHCTHKA

CYLIECTBYHLUHX BEPTONETOR AAHHOH CXeMbl. :

Ha stom 3Tane MOMHO M0.530BaThCA MPHOIHMEHHBIMH METOMAMHM
ONpefeNeHHs JIETHHX XaPAKTePHCTHK BepToJera. JLjit H3HCKAHHS ONTH-

'MaJIbHBIX apaMeTPoOB H PAlHOHAMBHEIX Pa3MepPOB BEpTOJeTa AeNaercs

pAx, DociefloBaTe/bHbIX. BAPHAHTOB 3CKH3HOIO MNpPOEKTa C pa3NHUHBIMM.

napaMmeTpamH C I1eJbI0 NOJYdYeHHS NPH RAHHOM HABHraTese HJIH HAHHEIX

JBHTATENAX JIYYLIHX JeTHO-TEXHMYECKHX HaHHEIX.
MNpensapurespubnfi npoekT [locle yTBepKAeHHS 3CKH3-

- HOT'O HPOEKTa, yqUTHIBAafl 3a@MevYaHHs 3aKa3yWKa, BLIMOJHSAIOT TIpefBapH-
CreibHEIfl npoeKrT. Ha sToM sTame JenamdT TeopeTHuecKHe YepTeXH

KapKaCHEIX KOHCTPYKLMH, npoH3BOASAT pacyeT HA NPOYHOCTh, NOAGHPAIOT
pasmep CHJIOBRIX CeueHHH, YTOUHAOT geHTPOBKy. Ha ocnosaHuu pacue-
TOB B KOMIIOHOBOYHOM HepTeXe [eJal0T Heo(GXOAHMble HCIIPaBJeHHs.
Ha a1ofi crapuu npoeKTHPYIOT ¥ CTPOSIT MAKET, HA KOTOPOM LPOHCXKO-
Rur yeaska Becex wactefl. Ha Makere npoBepsiioT yoo6CTBO pasMelieHHS
SKHMAXKa, NacCa)KHpoB, Fpy3a, PasMellieHHe YIpaBJIEHHA H NpHGOpHOro
obopyloBaHKA, NPOBepsOT 0630p M3 nHJoTcKOH KalGHuu. Ha makere
06f3aTENIBHO HYXKII0 CHEJATh BCK) NPOBOAKY YNPABJIEHHS M PasMeCTHTH

: TPAHCMHCCHIO AJds1 NPOBepKH MpOXOAHMMOCTH H y.IIOﬁCTBEl nogxona wo

BCeM yajaM. Bo epems npefBapHTEJbHOTO MPOEKTa, NOCJAE YTOUHCHHN
HEHTPOBKH, KPOM¢ YTOYHEHHON0 @3pOJHHAMHYECKOTO pacyera, Hy¥KHO
NPOBECTH PACYeT NPOJOJALHOH CTAaTHYeCKOH YCTOHYHBOCTH, BRIGHCJIEHHE
6anancHPOBOUHBIX KPHBHIX ATA BCeX PEMHMOB MOJETa. TakXe HYXHO
NPCHEaaTh NOBePOYHRIE PACYETH: a) KPYTH/AbHBIX KOJeSauu#i CHCTeMDb!
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JBHTaTeJb—TPAHCMHCCUA—HECYIUHA BUHT; §) aBToKOJCOuHKi HA 3eMuIe
I B nojeTe H B} JIpYrHe pacuyerhl JJf OGHApY:KelUHs ROAIMOIKHbIX|
Pe30HaHCHHX KosebanHi ¢ LeJblo uX npeaynpexaenus. Jng yroudenust
pacuera (a HHorza Ge3 3TOHl paGoThl HEBO3MOXHO .MPABH/IBHO Orpefe-
JIHTb HEKOTOpble JIeTHBIC XapPaKTEPHCTHKM) TIPOHM3BOAAT HCCJE0BAHHA
IKCMEPHMEHTAJBHOTO XapaKTepa — HCHLITRIBAIOT B a3DOAKHAMHYECKON
‘TpyGe MOZeSH BePTOJeTa H ero OTAENBHHIX yacted (QHO3cafKa, Hecy-
Wero RHHT2 H T. A.). HBrOTORASIOT OnBITHHE arperarthl, Y3JW AJs
TIPOBepKH TCXHOJOTHH H3IOTOBJICHHS M JIJA HCHHTAHHA Ha NPOYHOCTD.
Tlpw paspaBorke npeABapuTenbHOrO0 MPOEKTA MPOEKTHPYIOT OCHOBHEIE
YACTH BePTOJETA, BHIYEPYHBRIOT O0UlMe BHAW Arperarop TPaHCMHCCHH
{penyKTopoB, mydr, BanOB ¥ T. 1.}, BTYJKH, YNpaBieHHss M [APYIHX
©OCHOBHEIX YacTell BepToJieTa.

HcnonmuutTedbuBY NPOeKT HJIH H3TOTOBJACHHKE p a-
GoguXx yepTexell. Ha 370M 3Tane npoHCXOAHT KOHCTPYKTHBHASA
paspaboTka y3J0B M yacTeil Beptojiera H M3IOTOBJeHHe pabouHx yep-
Texeit. ONHOBpeMeHHO C H3TOTOBJIGHHEM YepTeXKCH JeqaloT pacyeT HA
TPOYHOCTb Y3/0B M ACTaTedl NO JAEHCTBYIOLHM HODMAM MNPOYHOCTH.
Orercrscunble Y3150 # *MeTadn, TakHe, KakK, Hanpumep, KpeIJeHHe
Jonacred, ABUMYIIHECH ACTAJH YNPABJNeHHS, H3OTOBJSIOT M HCIBITH-
BAIOT Ha AHBAMHYECKYEK} IIPOYHOCTb. HenmteiBaor 1 QUpeleJsHIOT Xapak-
TEPHCTHKY THADABJIHYECKHX CHJIOBHIX LHJIMHADOB, AcMI(CPOB JOMACTEH.
B npoLecce npoektuponauis Gojbiloe 3HaueliHe WMEET BECOBOH Kol
Tpoik. OH 3aKMOUABTCH B CPABHEHBHH H  YBs3Ke MPOEKTHOIO BeCd
€ RCCOM, NOJAYSCHUBIM {IPH NOAETAALHOM TEOPCTHUCCKOM NOACUCTC BECOH
no qeprexaM. ,.F_Lilﬂ BepToAeTa BeChMa HCIPHATIO (10 NOCIC/ICTRHIM
nepeTHIKEJIeHHC, HO Jae M Mepepacnpefeselife BeCa TAKMKe HeMeaa-
TEAbIIO H3-3a [epemcllends I T. [0 cpaBieiiio ¢ €ro NPOLKTHBIM|
moJgomendeM. [lpenynpeJeHue M YCTPAIIGHHC 3TOTO  PACXOMAEHH
fIBJIRETCH 3a/7ayell BeCOBOro KOHTPOJS.

Kapxachble KOHCTPYKIMH CHJIOBHIX 4acTell BeprosieTa MPOXCAAT cray
THYECKHC MCIETAHHA HA HATPY3KH, COOTBETCTRYIOHIHE HOPMAM MPOYHOM
CTH BeproveroB. HMcnuitanuaM muHaMuyeckuM (Ha ycraiocts) off3a-
TEJILHO NOABePraloT JIONACTH, KPeIUIeHHs HX K BTYJKe, AeMIHpepHl, 4acTy
TPAHCMHCCHH H YIIPaBJeHHs u Ap. JleTadH, paboraiolide NPH nepeMeH-
HEIX Harpyakax.

laaga 1
OB30P M AHAJIU3 CXEM BEPTOJIETOB

B uscrosiiiee BpeMs BHISBHJIOCH HECKOJBKO CXEM BEPTOJETOB, KOTO-
PHe yane BCero OCYLIECTBJSIOTCH B COBPeMENHHX KOHCTPYKLHAX H
‘MMEIOT MePCNeKTHBY HA AaJjbHeiilgee passHrtue. ITouTH Bce pocTpoenHtie
¥ yCmewHo JCTaBliude BEPTOJETHl C MeXZHHUYEeCKHM NPHBOJAOM BRLINOJ-
IleHH TIO 3THM cxeMaM. K HHM OTHOCATCS:

t. OnnobHHTOBAs CXCMa C PYJCBBIM XBOCTOBbIM BUHTOM.
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2. JIByXBHHTOBas MOIEPEYHas cXema.

3. JIByxBHHTOBAS NPOAO.JLHAA CXeMd.

4. CoocHasi cxeMma.

5. Cxema ¢ nepekpelllMBalOIIHMHCH BHHTaMH.

6. MuoroBunTOBan cxema (TPeX- H YeTHIPEXBHHTOBAs).

KpoMe ykasaHHRIX cxeM, HMeIOTCH:
7. Cxema peaKTHBHONO BepTOJeT4.
~ 8., CxeMb! KOMOHHHPOBAHHHX BEPTOJETOB.
9. CxeMH BepTOJIETOB-CAMOJIETOB.
KoMGuHHpoBaHKLle BePTOJeTH H BepToJeThi-C2AMOJEeTH MOryT GHITD
P10 ¢ MeXaHHYecKuM, JIHGO ¢ peaKTHBHHIM NPHBOJAOM HeCyLNero BHHTA.

BuyTpH Kamaol 43 nepeuyncleHHHX CXeM BOSMOMHE BapPHAHTE B
33BHCHMOCTH OT YMCJAa M pasmelleHHs ABHraTeseH, THNA HecyIllell cH-
CTEMEI, MOJIOMEHHA DYJEBOIC BHHTA, CXeMbl YIPABJeHHs W T. I

Paamiyueie crnocofnl  YPARHOBEUIHBAHHA PeaKTHBHOIMO KPYTRILErO
MOMEHTa HecyLel'0 BHHTA B BEPTOJCTE ¢ MeXaHHUECKHM NPHBOJOM, KAk
YBUIHM JaJiee, CO3AANOT passuunble cXemul Beproderd. Cnocol noratue-
HHSl PEAKTHBHOIO KPYTHINEIO MOMEHTA B OCHOBHOM ONPERENACT CXEMY
‘BepTO.JIeTa.

Mul He 6yaem paccmarpHBaTh 3/eCh BCeX BO3MOMHEX CXeM BCpPTO-
JIeTOB, OMYG.JHKOBAHHLIX B JHTEPaType, ¥ OCTAHOBHMCS TOJhKO LZ TEX
\IXeMaX, M0 KOTOPLIM CTPOSITCS BEPTOJCTLL B HACTOSlee BPEMs.

A § .. OHHOBHHTOBASI CXEMA C XBOCTOBLIM BHHTOM

[Mpeasomernman B 1911 r. akagemuxkom B. H. KpeeBus omtonnn-
TOBAsl CXCMa MHCPTOJeTd ¢ XBOCTOBBIM DYJICBRIM BHHTOM (10AYULli
6aarofiaps cBoeil oTHocHTedbHoH NpocToTe HauGo.ulllee pacrpocTpalie-
nHe. Bosnlias yacTh cepHHHHIX BepToJETOBR HOCTpOeHd Mo OJHORKHITO-

Our, 6. OXHOBMHTOROR BepTOIeT ¢ XBOCTOBLIM BHHTOM, NBYXMECTHBIR, BameT-
nuiit Bec 1000 ke,

Bofi cxeme. PeaxkTuBHEIH KPYTALIHA MoMENT Hecyllero BHHTA B Takoi
cxeme yPaBHOBELUWBAGTCH MOMCHTOM, CO34dBACMBIM THArOH XBOCTOROID
BMHTA, HA NpHBoL KoToporo Tpartutcst 7—10% Moilioctd ABHrare.s.
Ha ¢ur. 6—15 rioka23aibl BEPTOJETH TOH CXCMIZ, PABJAHUILIC MO HHCI-
HITM (JopMaM U pasMepam.

2 omon Epatyxun
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®ur. 7. OLHOBUHTOBOH BePTWIET € XBOCTOBHIM BHHTOM, TPENMECTHHIH, ®ane:
' ualit gec 1070 ke,

Oyr. 8. OAHOBHMTOBCH BEPTOAET ¢ XDOCTOBHIM BHHTOM, TPeXMECTHH, B3MICT
nwfi mec 1135 k2,

2 e, NS

@ur. 9. OzmoBuHTOBoit BepTofieT © XBOCTOBHMM  BHHTOM, YeTHIPEXMECTHLI
BanetERfi Bec 1600 xz, .

|='

<
H
it
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bur, 10, OpEoBUHTOBOE BEPTOJNIET ¢ XBOCTOBWM BHHTOM, TPEXMECTHHIN, B3jer-
uwii Bec 2240 ke,

Cur. 11. OnnoBuHTOBO# BCPTONCT C XBOCTORBIM (FMHTOM, SCTHIPEXMECTHHIM,
BadeTHHN BeC 2360 A,

¢ur. 12. ONHOBHHTOBOH BEPTORET ¢ XBOCTOBHM BUBTOM, YETHPEXMECTMLii,

paernait Bec 2500 xz,
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@ur. 13, OnHopxsToBOR BEpTOJET ¢ XBOCTOBbIM BHHTOM, 10-MecTHHA, B3NeTHH
sec 3130 ke,

@ur. 15, OneoBHBTOBOH Bep-roné'r C XBOCTOBRIM BHHTOM, 26-MeCTHHIH, B3NS
umil wec 13000 xe,
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[lpeumyniecTBa TaKoH CXeMHI:

1. TlpocTas KOHCTPYKLHA,

2. TlpocTas cucrema ynpaesjeHus.

3. UTHOCHTeNIbHO HU3Ka# CTOUMOCTL.

Henoctarku:

1. TloTepsa MOWLIIOCTH 112 XBOCTOBOW BHHT.

2. ¥V3kuifl guanasoH BOSMOMKHHIX JIeNTPOBOK.

3. JsuuHBIA XBOCT, yBeJHYHBAIOLIMi rabaputhl BepToJera.

Ilo ofHOBUHTOBOM CxeMe HOCTPOSHHI BEPTOJIEThI CO B3JIGTHRIM BECOM
or 500 po 13000 xz. Hukakux orpaHHYMBamOLMX NpefefoB IO YBedd-
YEHHIO MOJIETHOrO Beca BepTOJeTOB 3TOH CXGMEl HE YCTAOBJEND, HO BCE
Je MpU NPHEOJE HeCYLLeTo BHHTA OT MOPLUHEBHIX MJH TYPOGOBMHTORBLIX
ABHMraTesedl 3ajayu HPOeKTHPOBaHHA HeCyllero BUHTA OOJBIUMX paiMe-
POB ¥ TPAHCMHCCHH Ha mepeflayy GOJBIION MOIHOCTH BecbMa CJAONIIH.
[TosToMy HeKOTOpHE KOHCTPYKTOPH HaxXofaT GoJfee Ilefecoobpasiibiv
. c037aBaTh IPy3ONOALEMHBE BEPTOJeTH C MeXaHHYeCKUM NPHBOAOM MO
APYrHM cXeMaM.

§ 2. JBYXBHHTOBA{ NPOJONBHAS CXEMA

B »10f cxeMe ZBa HecCyIIHMX BHHTA PACHOJOXKeHH OJAMH 3a APYIHM
BAOE (rozenmsa (Tamnem). ITnockocrs spalieHus 3ajHero BHHTA
ofBIUHO paclioJlaraloT ¢ NpeBHILIEHHeM HAA IJIOCKOCTHIO [EPeliero.
Hrvorna miockocTu BpalieHusi oGOMX BHHTOB JI€XAT B OJHOH HAKJOH-
" HOH IJIOCKOCTH, AJIs1 YerO BTYAKM 33Hero BHITA Pa3MelllaloT C MPCBHI-
IeHWeM HaJ BTYJKOH NepefHero ¥ OCK BHHTOB HAKJOHSIOT BIIEPCH,

Bpaialorcss HecyiulHe BHHTH OORIHO B PasHLIX HANPABJCIHAX €
ONHHAKOBRIMH OB0POTAMH, PEAKTHBHEIE KPYTSIIHE MOMCHTHL HX B3aHMHO
ypaBHOBelMBaIoTcs. Takoll cnocof moramieHHst pCaKTHBHOTO KpYTAILCTO
MOMeHTA UeCyUIMX BHIITOB, €CJM OHH He NepCKpuLITH, HC Tpebyer mno-
" TepH MOILHOCTH. B ciyyae NepekpbiTHA HCCYILUX BHHTOR MOTCPS MOIIL-

HocTy ByfeT 0T B3dMMOBJMAHMA «NePeKDHTHX» BHITOB, I1pn tepexpn-

THH JonacTd ofOMX BHNTOB BpaHIAIOTCH BCErAd CHHXPOKHO, H B 3010

«TEPEKPLITHSA» JONACTh OZHOTO BHHTA HOMMKHA HAXOMUTLCA MOMY

IByMs JIOTIACTAMH JAPYrOro; HH IIPH KAKHX -YCJIOBMAX JOMACTH OJUIOro
BHHTA He JOJDKHEL CONPHKACATbLCR € JIOMACTSME JpYroro.

Ha ¢ur. 16—21 nokasanul BepTofieThl NPOAO.JLIOH CXCMBbI Paiianu-

 HbIX BHEIIHHX ¢opm u pasmepos.

" IlpeuMylulecTBa 310/l CXEMH:

1. Xopoias npomo/LHas YCTOHYHBOCTD.

2. Ilupokuft Apama3on HEeHTPOBOK.

3. Xopomwass Becopad oTAava.

4. BoJbinve o6beMul (,‘pmse.nmxa (Bosemuas moJsesHas €MKOCTI).
HepoctaTku:

1. ChomHas cuCTrema TPAHCMHCCHH.

2. Bosbmive HHAYKTHRHBle TIOTEDH MpPHU TIOIETE C FOPH3OITALLII0N
' CKOPOCTBIO.

e
¥

L
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.

Dr,

16. devxsuwronoir BEPTONET MPOACALHON CXEMb, IMYXMeCTHRIF, nifer-
HetH pee 1040 k2,

“eur, 17, Asyxewntonoit meproner NMPOROALHOH CXeMu
HElt see

CCMHMeCTNMA, Baner-
K2,

Dur. 18. Adsyxsruroof BEPTONET NPOIOALHOH CxeMpr, 13-mecTHrf, ~BaneTRI G
Bec 4820 Kz,




. Facoa H. O030p u'aHaasus Cxem BepTOAETOS 23

Bar. 19, OsyXiuHTCBOH BEPTOACT MPOACALBON cXeMBI, 22-MCCTHHE, R3NeTHHIH
Bee 6000 xe.

©ur. 21. Taxeneft naccaXupcrnfi ABYXBMHTOBOH Beproder IPOACALHGI CXe-
Mbl, 43-MecTBul, BanerHbidi Rec 16000 k2.




24 Yacrs 1. poextuposanue seproieTos

3. HeobxonmumocTe HafeXXHOM CHHXPOHM3AUMH BpAIIEHHS HecyLy
BHHTOB. .

4. Croxnan nocafka ¢ NJAaHHPOBAHHA HA ABTOPOTHPYICIIMX BHHTA

Tlo KoiuMUeCTBY HOCTPOEHHEIX CEPHMEHBIX BepTOJETOR JABYXBHHTOBA
IPONONbHA# CXema 3&HHM3eT BTOPOe MeCTo 32 OLHOBHHTOBOH CXEMO
C XBOCTOBBIM BHHTOM,

Ilo nByXBHHTOBOK NPOAOJLHOH CXeMeé PALHMOHAJNBHO CTPOHTL KPy
Hble IPY30NOfBEMHLIE RepTOJEeThl, YiKe NOCTPOEHH [0 TAaKOH CXew
BepToOJieTsl CO BaJjleTHelM Becom RO 16 000 xe. _

Ha 310M nyTH MOTYT BCTPETHTHCH TPYRHOCTH TMPOGKTHPOBAHH
HeCYIUMX BHHTOB GOJIBIIONO IHAMETPA H HX IPHBOXA, HO NPH ABYXBH
TOBOH CXeMe MO CPAaBHEHHWIO C OJHOBMHTOBOH NPH OJHHX H Tex
33/l4HHLIX 3HAYEeHHMAX B3JIETHOTO Beca M HArPy3Kd Ha OMeTaeMmy
MIOIIa/b P H MOUHOCTH Ha GOPTY AHAMETP KaXoro HeCymlerc BHIT
Byler MeHbllle IHAMeTpa BHHTA OJHOBMHTOBOrO BepTojeTa B V 2 pas
2 MOIHOCTH, MOJBONKMANA K K2XKJOMy BUHTY, MeHbllle B 2 pasa.

TlpH NpoeXTHPOBAHHM THMEJbIX BEPTOJETOR JBYXBHUTOBAs CXEM
[OBBOJIACT TPHMEHATh MeHbIUYI0 Harpy3ky p, 1UeM ORHOBHHTOBAs, TH
Aaer fojee BLICOKYIO BEeCOBYK OTAAYy NpH OJMHAKOBOH molHocTH. I
JABYXBHHTOBOH CXeMe MOMKHO CO31aTb (IPH OCBOBHHHX pasMepax HeC
(ero BHHTA H NPHBOJA JBJIS OJAHOBHHTOBOIO BEPTOJIETa) ABYXBHHTOB
REpPTOJIET C B3JIETHHM BecoM, B 2 paza 66JbIUHM, YyeM OJHOBHHTOBO

§ 3. DBYXBHHTOBASl NMONEPEYHAA CXEMA

JByxXpuHTOBaA MomepeyHas CXema HMeeT JIBA HeCyIHX BHHTA, pacg
HOJIOXKEeHHHIX B OZHOH myockocTH mo fokam (nosenska, KoTophle Bp
UJaloTCA B PA3HLIX HaNpaBJeHHAX ¢ OAHHAKOBHIMH ofopotaMH. Boii
CTBHE 5TOTC PeaKTHBHBIE KPYTAllMe MOMEHTh HeCYUIHX BHHTOB B32UMHBER
ypaBHoBemmBatTcA. Tak e Kak B JBYXBHHTOBOH NpOAONLHOfl cxem$s
HecyuiHe BHHTHI B MOTePedyHOil cXeMe MOIYT pPacmogaraTbCA C fepeKpuE:
THEM fIPH. yCAOBHH ofecreueHHs HAJEXKHOH CHHXPOHHOCTH BpamleHuf
ofoux BHHTOB,

Ha ¢ur. 22—23 nokazaHy BepTOJIETH! IONepedHOH CXeMBbL

INMpeumyumecTsa 3TOH CXeMhl:

1. Xopowas ynpaeafieMOCTs H YAOBJETBOPHTEJbHAR YCTONYHBOCT] .
OTHOCHTEILHO TIPOJOJILHON M monepeyHoi ocedl. 34

2. UsayrTHBHEe DOTEPH NP rOpH3OHTANBIIOM TNOJeTe MeHblie, yey .
B JPYTHX CXeMmaX, GJarofapsi MOJOMHTCILHOMY B3aHMHOMY B.-'llfmlﬂja
BHHTOB M, KaK CJCLCTBHE 3TOro, GOILIIAS IKONOMHYHOCTE U yBeudeHH
A2JEHOCTH. :

3. Xopoune yca0Bus LA OOeCnedeHHs KOM{OPTA SKUTAMa M nasy
CaXHPOB TNpH YCJIOBHH YCTAHOBKI AByX ABHratesieil H RuIIDCA HX M
Ooxam (Qro3esaKa.

HegocraTKhu:

1. CrnoxHaf KOHCTPYKLHSA.

2. CnoxHas cHcrema ynpagJieHHfl.
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3. HeofixonumocTs HaHeXKHOH CHHXPOHH3AIHH BpallleHHs HeCyWuX
BHHTOB, B OCOGEHHOCTH NPH HaJH9HH TIEPeKpPHITHA.
¥ JIByXBHHTOBas TONEPEUHAs CXeMa SIBJIACTCH a3POLMHAMHKYECKH CHM-
:MeTpHuHO#H, uro GIarONpHATHO CKa3HBAeTc HA YCTOHYHBOCTH H yNpas-

Qur, 22. IsyxpEHToBON BepTONST OOTEPEuNol CXeMbl C KpewioM, 10-mect-
Huit, BsdeTumii Bec 4990 ke,

7SIEMOCTH BepTOJeTa 5TOH cXeMbl. [IpHMeHssl KPHJIO B KayecTBe MOA-
DePKUBAIOIIHX KOHCTPYKUMA JJIfA HeCyllluX BHHTOB, O 3TOR CXeme
MOXHO TIOJy4uTb £OJiee BHCOKOE asPOAMHAMHYECKOe KayeCTBO BepTo-
JleTa, yem B ApYTHX CXeMax.

C=3s 51

®ur. 23. IsyXsHATOBOH BepTOJET NONEPEYHON CXEMH ¢ KPEJIOM, LIECTHMECT-
HEE, BWIETHHIY Bec 4000 w2,

Ilo nByxBHHTOROH nonepeyHoit cxeme ORJIH HOCTPOEIN  OMTILIC
Beprosiettl 1o 5000 xz BaserHoro Beca. PassurtHe 3Tofl CXCMLI B Na-
DpaBJeHHH YBeJHUYCHHA pasMepoB BepTONETOB X TIPy30MoAheMIoCTH
HHUEM He OTPaHHYEHO.

JByxBuiiToBas cXeMa ¢ NONEPEYHLIM PACTIOIOHEHHEM HCCYNLIN Bli-
TOR NpH HATHYMH HENOABHMKHONO Kpbllda M THAHYIUHX BHHTOB, T. C. I
BapHanTe KOMOHHHPOBAHHOrO BEPTONETa, BeChMa NepPCMeKTHBHA B OTIC-
INEHHH yBeJIWYeHHA AAJbHOCTH H CKOpDOCTH TOpPHSOHTAJLHOTO IOJCTA,
0CO6EHHO NPH YCTAHOBKE HA BEPTOJIET rA30TYPGHHHLIX ABUraTeleil.
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§ 4+ JABYXBHHTOBAS COOCHASA CXEMA

CoocHasi cxema BepToJeTa HUMeeT ABa BHHTA, PAcCHOJIONKEHHBIX Hd
OJIHOH OCH M BPAINAWOIMXCHA B pasHbIX HanpaeJeHHAX € OJAHHAKOBHMH
yucsami ofopoTtoB. ITJockocTH BpaiieHHsl BHHTOB yAaJiedul APYr OfF
Ipyra Ha TaKkoe PaccTOsHMe, YTOOH HH IIPH KAKHX PeXHMax roJera. e
MO0 OLITh CTONIKHOBEHHSl MeEXAy JIOMACTSIMH BEpPXHErs H HHXKHETO
BHHTOB. PeaKTHBHLE KPYTsllHe MOMEHTH BHHTOB HX B33dHMHO ypaBIO-
peureawcres. Ha ¢ur. 24 moKasaH BepTOJEeT COCCHON CxeMEl.

ur. 24, BeproaeT CoocHOM CXeMEl, IUGCTHMMecTnml, satetsnfi pec 2450 xe.

MpervMywecTBa TAaKol CXeMbl:

1. OtHocHTeNbHO Mesbllee Jo6GoBOe ConmpoTHBiaenue Gaarojaps Koy
pOTKOMy (MO3eIaKy Xopolued ¢opMAL

2. Masie rabapHTHL.

Hepocrartkn:

1. CnoxHasi cucreMa ynpapJeHHsi u TpaHcMHccHH (ocofenxo mpH
GosbLINX MaNIMHAX).

2. BpenHoe B3aMMHOe BJIMfIHME HeCyI[HX BHHTOB.

3. HemocraTouHas yCTOMYHBOCTE MyTH.

4. OnacHocTh CTOJKHOBEHHA JomacTeil AByX BHHTOR (NpH IIapitup
HOM KperJleHHH JIonacTed).

Ilo coocHoli cxeMe NPHHIMNHAJILHO BO3MCIKHO CO3JaHHE KPyNHbIY
rPY30NOABEMHEIX BEPTOJIETOB, HO IIOK4 BepPTOJETHl, HOCTPOEHHLIE Mg
3TOl CXeMe, He MpeBHINau B3JeTHoro Beca ~2000 xe. 210 ofbACHAET
csi, TIOBHAHMOMY, CJIOXKHOCThIO KOHCTpYKIMM IpHBOJAA M YIPABICHHS
& TaKXKe TPYJAHOCTIME B ycTpaHenun BuOpauuu. BJaarojaps Tomy 4Tg
COOCIIAfl CXeMa HMeeT BHICOKYIO BeCOBYK) OTAauy, OHa Haufojce MOX
XOOHT A1 BEPTONETOB MaJgnoH MOILLHOCTH H MaJsIorr0 B3JCTHOIO kReCa
,JIEﬁCTBHTEJIbHO, caMble JilerKHe H MaJIOMOLIHEE BEPTGJETHI CTPOHJIHCH
o 3T0H cxeMe.

§ 5. CXEMA C NEPEKPELLHWBAWLUIUMHCA BUHTAMH

B s3Toli cxeme ABAa HeCyHIWX BHMHTa pacrogoxenn mno Hokam ¢iose
asKa (MX BTYJIKH HAaxXOASITCs HA GJM3KOM DACCTOfIHHH OfHA OT JpY-
rofi}. OcH HeCyIIHX BHUTOB HHKJOHeHK Hapy¥y. BpalleH¥e BHHTOB
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CHHXPOHH3HPORAHO (noJydyaercd Kak Gh 3alenJieHHe KoMJedl Jgonacrei
BHHTOB, pasymeercs, Ge3 CONPHUKOCHOBEHHS HX APYr ¢ Apyrom). Hucao
0B0pOTOB HeCYIIUX BHHTOB OJMHAKOBoe. PeakTHBHHe KpyTHIIHE MOMeH-
: Tl HECYIUMX BHHTOB YP3aBHOBEILHBAKITCA TOJBKO OTHOCHTENLHO BepTu-
aJEHOH OCH BepToJleTa, HO OTHOCHTEJNBHO MOMepevHoll ocH WX KOM-
OHEHTH CKJIaJILIBAXOTCA M JAIOT HA BePTOJET MOMEHT TaHra)a, Korto-
‘Pbili MpHXOAMTCA NPHHMMATe BO BHHMAHHE MpDH pacyere MpOJOJbHOH
'CTaTHYeCKO# yCTONYMBOCTH, ‘DTa CXeMa MO CYLIECTBY DpelcTARJIAET
cofoii cityuau npefe/ibHOrO COAHIKeHHS ABYX HeCyLinx BMHTOB Momepey-
HOM CXeMEl C mepeKphITHEM,

Gur, 25, JIpyXBHNTCRONA BEPTONIET € NEPEeKPCUIHBAIOLIMMHCA BHHTAMH, SCTHIPEX-
MecTHH, B3meTHn#E Bec 1600 ke,

Ha ¢ur. 25 noxaszan BepToser ¢ NepeKpelHBATONIUMHUCA HECYHIHME

HT&MH.

ITpeumymnmecTBa 3T0H CXeMmsl:

1. CpaeuuresbHo MeHblllee JIoG0BOe COMPOTHBJEHHe Garoaaps Ko-
OTKOMY (pro3eifKy xopouredt (opMEL

2. HeBoabume ra6apurh!,

HepocraTtku:

[. Heo6x00uMOCTh Hafle}XHOH CHHXPOUM3ALME HECYIIHX BHHTOB.

2. CromHasi CHCTEMa TPAaHCMHCCHH.

g 3. OnacuocTs a8 J10flell H BOSMOMKHOCTD 3aJeBaHHA 38 3EMAI0 KOH-
AMH JlonacTes.

4. BosuukHOBeNHe NPOAOJILHOTO MOMEHTa OT PeaKTHBHHIX KPYTSIHIHX
OMEHTOB, 4TO YCJAMKHAET GaTaHCHPOBKY BepTOJeTa.

BepTo/eTh ¢ NEpeKpeliMBAIHIMMYICA BHHTAMH B HeGOJBLUIMX KOJH-
MecTBax CTpoATCst cepriino. [lo sTofl cxeme GnlT MOCTPOSH OOHI ONET-
. HHH BepTOJCT C B3JeTHHM BecoM 5000 k2, HO OH TAK H HC BHILUE H3
SHCNepHMCHTaABHOR cTafun, DTa cxeMa Gojgee BCEro NOAXOAMT s
prosieTos HeGoabmiofi MoOmHOCTH u Majgoro Beca, Ona obranaer
JOBOABHO XopolueHl BeCOBOH OTAavelt M YIOBIETBOPHTETHHLIMH XAPAK-
TEPHCTHKAMH YCTOHYHBOCTH M YNPaBJsSeMOCTH. -

EN {
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§ 6. MHOTOBHHTOBAS CXEMA

Cxema ¢ Tpems sunramy (bur. 26). B atoli cxeMe peakTHBHEIe Kpy-
THIIHe MOMEHTHI BCEX TPeX BEHTOB CYMMHPYIOTCH, TAaK KaK HarnpaBJeH#He
BPAIIEHHA BCeX BHHTOB OAMHAKOBoe. HHCAa 000POTOB TaKKE OAMHA-
KOBBle, YPapHOBelIHBAHKE CYMMAapHOFO PeaKTHBHOIO MOMEHTa IIPOHC]
XOJMT [yTeM HAKJIOHA CHJBI TATH KaMOro Hecyulero BHHTA B HYMHOM{
#anpabJenuy. COCTaB/sAIOUME TAT BHHTOB CO3JAIOT MOMeHT OTHOCH
TeJILHC BEPTHKAJLHOM OCH, NPOXoisilell yepes L. T. BEPTOJETd, KOTOPH
ypapioBellnpaeT CyMMapHRIN PeaKTHBHHIA MOMEHT.

®ur. 26, Tpexuusroofi peproner, 24-mectamdl, BateTnmi Bec 7940 Ke.

ITperMywecTsa 970if cXeMb:

1. Xoporas ycToR4HBOCTE H YIp ABJAEMOCTD.

2. OnHOTHMHOCTD JIonacTell H BTYJOK BCeX HECYIIHX BHHTOB.

3. Bompmoll nuanasoH HEHTPOBOK.

HengocraTxu:

1. CJIOXHOCTE H IPOMOSJKOCTL KOHCTPYKITHHL

2. Boablioe Jio6oBoe cOMpoTHBJCHHe (B OCOGEHHOCTH €CAHM MOMKOC
He HMelOT ofirekarenell}.

3. Cnoxuas cucreMa yrnpapJleHus.

4. Bombuue ra6apurhl, _

ITo TpexBHHTOBO} cXeMe GRII NOCTPOEH 3KCMEPHMEHTAJbHH BepToRE
JeT BaJeTHHIM BecoM okosio 8000 e <

Yervipexsunrosnn cxeme — NOCTPOENHEX MO 3TO/ CXeMe BepTOAeTOH:
HeT. MmetoTes TosbKo MpoeKThl (tur. 27). YeTHpe HeCyliuX BHHTA
HOJKHDBl BPAIATLCA MONAPHO B Pa3sHHX HanpapieHusx. Takum obpasom)
PEaxTHRIIEHE MOMENTH HECYHIMX BHHTOB. MOTYT OHITh YpaABHOBEICHEL
MoxxHo TaKKC HCKIIOYATH PeaKTHBPEE MOMEHTH CIOCOBOM, OTTHCAHHBIME.



Taaea [f. Q030p u aHoAU3 CXEM B2pTCAETOB 29

B TPeXBHHTOBOH CxeMe. IIpeumyiecTsa # HeAOCTATKH 4eThIPEXBUHTOROH
CXeMEl IIPHMEepHO Te e, YTO B TPeXBHHTOBOMH.

Ilo 5THM cxeMaM MOIKHO CO3[4aBaTh OYEHL KDYINHEE IPY30H0ABEM-
Hble BeproJeTsl. Oanako yem GoJiblle HeCYLIHX BHHTOB, TeM CJIOXKHee

Dur. 27, TlpoeKkT 4eTLIPEXEWHTUBONC NACCAMKHPCKOIO BepTodeTa (70-mecTumii,
paneTyLd pec 19000 x2),

u Goaee l‘pOMDZﬂ,’IKOﬁ HAeJAcTCsT KOHCTPYKIIHMSI BCPTOJCTA, NO3ITOMY CJBA
AW NOABATCH B 6yﬂ.y].LL€M MHOrOBHHTOBBIE BEPTOAETH C MCOXANHUCCKHM
OpHBOAOM C YHCJIOM HCCYIIHX BHHTOB Godice YCTHIPCX.

§ 7. CXEMA PEAKTHBHGI'(} BEPTOJIETA

. PeaktupHbiM HasbiBaeTcs Taxoft BepTOJieT, ¥ KOTOPOro HCCYLHH
. BHHT NPHBOAMTCH BO BPAlleHHe HC MEXAHHUECKHM, A PCAKTHBILIM HH-
:BogoM. IIps peaxTHBHOM IIPHBOJE MOMEHT HeCYLIero BHHTa OT CHJI
 CONPOTHRNIEHHS] BO3JyXa YPABHOBEINHBAETCH MOMEHTOM, CO3AABACMLIM
SraMH PeAaKTHBHBIX JBWTaTeNiedl Wim CONEJ, PAcroJoXeHiHX OGLIYI0
Ha KOHUAX Jonacte#. TakuMm o6pasoM, CyMMapHEIH KPYTHLIMH MOMCHT
fla BTYJIKe PeakTHBHOFO HeCyller0 BHHTAa PABeH HYJIO. INosTomy xB0-
CTOROH BHHT, KOTOPHIH CTABHTCH HA OJHOBHHTOBHIX BEPTOJETAX ¢ MeXd-
-HHYECKHM NPHBOAOM [/ YPABHOBCINMBAHMA DPEAKTHBHOIO KPYTHILCTD
I'MOMeHTa HEeCYIIero BHHTA, Ha PEaKTHBHOM BepTofCTe He TpeBycrcs; na
: HeKOTOprX peakKTHBHBIX BepTO.JeTax XBOCTOBBIE BHHTHI HCOOMLBYIOTCH
A1 NyTeBOro yrpableHHs .
" BOSMOXHHEI TPH THNA PEaKTHEHOTO MPHBOLA HECYIIEro BHITA:

1. TlocpencTBOM ycTaHOBKH Ha JonacTax {06bYil0 Ha Kollax Jona-
“¢7ell) DPAMOTOYHLIX HJH NyJBCHPYOIMX AR#raTenci mmm TPIL 1. Ton-
JUHBO K ABHTUTENSM NOAJCTCH H3 (DIO3e/fiKa uepe3d BTYJIKY U AOIlacTH.

! Peak'muﬂue Beprosersl ¢ TPX Ha KORLaX J0nacTedl NOK3 elc He CTPOHJMICH,
m{em‘cn TOMBKO TPOEKTH TAKHX BEPTONETOB.
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2. llocpeacTBoM yCTAHORKH HAR KOHIAX JONDACTEH TOPENOK H peak-
THBHBEIX comnedl. K ropeakam HoOpaeTCs MePe3 BTYJIKY H JODACTH TOIJIARD
H cxKartui BO3nyx noa nasiemwesm ot 1,5 Jo 4 ar. CnenuaibHbiit KoM
npeccop NPUBOAMTCS BO Bpallelde IMOPIIHEBhIM MM TasoTypOHHIIBIM
IBHIaTeNieM, PACHOJNIONEIHBIM BMeCTe C KOMIIpeccOpoM B (iosenske.

3. llocpencTBOM  YCTAHOBKH pPEAKTHBHHY COMEN HJM BRIXOMHBIX
aieqeft a KoHUAX JAonAacTel, depe3 KOTODHE BBIXCGAAT 'a3H MJH CHKATHIN,
BO3A4YyX, NoAaBaeMble u3 (lo3elsKa depe3 BTYJKY H JONACTH rasoreHe-
paTopHoit ycrawoBkoil. B oTauiKe OT BTOPOro Tuna PeakTHBHOrC MPH-

= © G

Gpr, 28, PeakmMRULH BCPTONET € NPAMOTOMHBIMH
| ABWraTedsMM  H@  KOHLAX JonacTed, ARYXMCCTHHI.
p3neTHHE Bec 420 xe,

BOAa B 3TOM CIy9ac TONAHBO HE CKHMAeTcss B JAONACTHX, T. €. TOPEJKH
OTCYTCTBVIOT.

B coerseTcTRHM C TpeMsi THIZMH NPHROAR PEAKTHRHOIO Hccymerol
BHHTA [IPUHATO PEAKTHBUEIC BEPTOJETH ASAHTL TAKKe HA TPH THNA:

1. PeakruBHHE BepTOJeTH € TIPAMOTOYHBIME KM 1YJECHPYIOLIBMH
aprraTtesamu wid TPJ #a woHuax Jonacrei.

2. PeakTuBHEE BepTONETH KOMMPeCCOPHOro THMA C ropeskaMi Hal
KOHIAX JionacTed.

3. PeakrTuBHbie BepTojeTo! KOMIPECCOPHOrO THNA € CONJAMH HJIH
BHIXOAHHMH IeJsiMu (6e3 ropesok) Ha KOHI@AX JionacTed.

ITyrepoe ynpapieHme B OLHOBHHTOBHIX PeaKTHBHBIX BepToJieTax
OCYHIECTBJISAETCA C NOMOLUBIO PYJASBOH MOBePXHOCTH, PACNOJOMeHHOH B
NOTOKE OT HeCYLIer0 BHITA, [OCPEACTROM CHENHANBHOro XBOCTOBOIO
PY.1€ROTO BHHTA HJM, HAaKOHel, MYTeM HCMONBIOBAHHA PCaKUHMK CTPYH
rasos OT rasoTypOMHHOrO apurarte.s (B GJayyae peakTHBHOIO BeproJieTa
KomnpeccopHoro THna). Ha tur. 28—33 noka3anbl peakTunHble BepTO-§
JIeTH pasJUYHbIX THIOB.

[TpermMyurecTpa peakTHBHHX BepPTOJETOB:

1. OrcyTcTBre CAOKHOH TPaHCMHCCHH.

2. Bosnbluas Hale’XKHOCTD.

3. MeHbulie MCTOYHHKOB AJISi CHM, BO30YMJAaioulix BubpalHH.
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Dur. 29, Peakmusnumii Bepromer ¢ NYIhCHPYIOLHMH
ABHTATENAMH HA KOHUAX JNOMAcTeR Wi C XBOCTOREIM
BUHTOM, OAHOMecTnnifi, BaicTHMA Bec 410 ke,

—

B N
. -\-‘........,, cesess P
> ) il § .

Pur. 30. Ipoekr PEAKTHBHOTO - BEPTOACTA ¢ TP na
nonactefi, AaNerHuit sec 94 000 K2

KONHAX

Gur. 31. Peaxrusuné HEPTOJET KOMITPeCCOPHOTD Thila (0e3 Iopenok B jona-
CTHX), ABYXMeCTHE{, B3IeTHHR Bec 630 K2,
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4, Huzkas CTOHMOCTS.

5. Bricokasi Becopas orfaua.

Henocrartku:

1. Bonpmo# pacxon TorniHBa.

2. CJAOXKHOCTE CO3JAHHMS CheudadbHBIX ABHratesefi, ofecredHBak:
AX HOpMaJdbHyl paloTy B [oJe UEeHTPOOeXKHHX CHT [d KOHUAX
Jonacreh.

Guwr. 32, PeakTHBHLIR BepTONET KOMIIPECCOPHOID THIA, ABYXMECTHBIH, B3anNeT-
Hutit Bee 1275 ke,

3. Bousbiitofi WwyM OT QEAKTHBHBIX MNPAMOTOYHBIX U MYJbCHPYHOILHY
JABHraresei.

4. Crroxuasi KOHCTPYKIHsS BTYJKM K JONACTH HECYIIero BHHTA |
Cilyuae roflayd BO3AYXa Yepe3 HUX H HeOOXOAMMOCTb YILIOTHENHs BO3
JLyXomnpoBoia.

Qur. 33, TaMennii peaKIHBHLIHE BepTrojer KOMNPECCOPHOTC THNMA («AeTaroutui
Kpaus}, Baneruii bec 23600 x2.

Hs-3a GOMBIIMX PACXONOB TONJMBA PeaKTHBHhIE BEPTVIETH € IIpd
MOTOYHBIMH MJM NyJBCHPYIOILHMH ABUraTeJsiMH Ha KOHUAX JiONacTe
MoKa MOMHO HCMOJBb30BATH TOJbKO HA MaJlylo NPOAOCKHTENBHOCTL I
JeTa WM Ha KOPOTKMe paccrosinHsa. Cxema peaKTHBHOIO BepTOJE
¢ JBHrarejisiMd Ha KOHIAX Jonacrel uenecoofpazfa AJs TAKENRIX Bej
TOJIETOB, TAK Ha3hBaeMBIX «BO3AYLIHHIX KpaHOB». PeakTHBHHE Bepw
JMeTH KOMMPEcCopHOrc THNa, ocobeHHO Taxenble, Ienecoobpas
o03aBaTe JJIs ganasHocTd o 400—500 xat.
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§ 8. CXEMbl KOMEHHHPOBAHHbIX BEPTOJETOB

Ha Beprosierax moGof M3 pa3soBPaHHLIX BEHILE C€XeM TOPH3OHTA/b-
HEfl MOJeT OCYILeCTEJAETCH 67arojapa HAaK/JAOHY HeCYIUEero MM Hecy-
UIHX BHHTOB OTHOCHTEJNBHO [OPH3ONTE, KOLAZ TAra HECYLIero BMHTA
JLAeT COCTABJAKLYIO, KOTOPas ABuMer Beproser Bnepei. OKpymmuasn
CKOPOCTb KOHLIOB JIONACT&H HeCYLUero BHHTE B COBPCMCHHLIX REpTOJETaN
cnocTHraeT of==200—220 mjcex, naneHelililee yBesHueHde OKPYXHOI
‘CKOPOCTH NpH NOJeTe C MAaKCHMaJbHOH CKOPOCThIO MOXET MPHBECTH i
F3HATHTENEHOMY BJHSHHIO CKHMaeMoCTH BO3/lyxa Ha apoAMHaMHYecKile
fXapaKTepDHCTHKH Hecyliero BHHTZ d BeproJeTa (MakcHMAaJbliasi CKO-
POCTE MOTOKA OTHOCHTEJNIBHO Ceders JonactH 6yaer pasHa ol Vi.).
PHB NOTOKA C KOHIOB JionacTed HacTynaeT IpE MHHHMAJbII0 HEOGXO-

c,

PUMBLLX ~—~ yiKe MPH p——O 3—~0,35, TaKk yTO MakcHMAaJbHasi CKOPOCTE 1121

ﬁbl'-lHOM BepToJeTe He MOXKeT 6uTe Gombme 300 Kafuac. C ApyTo#
ECTODOHH], AJ5 Ka)KAOr0 yrsla YCTAHOBKH JIOMACTH H VIVIa aTdKH JHCK:
BHeCYero BHHTA €CTb MpCAE/NBHOR 3faueHHe p, IPH KOTOPOM ropH30n-
ATANILHEF KOMMNOHEHT TArH PaBeH HYJMo, a ¢Tano OBTh, NpH JLaHHOM
71060BOM CONMpPOTHBRAEHUM BepTOJera CyIeCTBYeT onpeleleHHas rpa-
'HEIIA cKopocTH. [7s yBeqMueHHst CKOPoOCTH mnotpeByercs Godibllle 11d-
KAOHHTB BIICPCi, OCh HEeCVILEero BHHTA, & 5TO B CBOIO oHepelb YBENMHUHT
71060BOe CONMpPOTHBMEHNHE, TAK KaK HAKJON Hecyllero BMHTA NPH MoJete
© MAKCUMAaJLHOH CKOPOUTBI0 YACTUUHO JAOCTHrAEeTCH NYTeM HAKJAOHEHHs
'BCETO BEPTONETA.

it Toro 4rofH  NOJAYUMTL  MAKCHMAJLIIYIO  CKOpocTth  Boace
300 xm/uac, ucobxojMMo NPeAOTBPATHUTE CPHB MOTOKA ¢ JONacTel
SHHTZ WM OTOABHMHYTL ero Ha GOJbiliBe o, Hanpumep, na pw==05+0..
3T0 MOMHO CACNATH, Pa3rPyHas HCCYIIHE BHHT B TODHIONTAIRIOM
nofnere H OCBOGOMNAS erc OT (PYIKIHM ILBHXHTEIdA, T. e, CO3zapast
ETATUBYIO CHAY IJs NpeofojeHds J1060BOTO CORPOTHEICHHA BCPTOJCTH
EnponessiepoM MM PeakTHBHRIM ABHTATeNeM. Pasrpy3dTe HecyllMii BHur
[BETOJHO NMOCPEACTBOM BKJIIOYEHHS B BepPTONET HEMOABHMKHOID KPHLIA
fieGonblitdx. pasmepoB. Kpwito, pasrpyxas Hecyllufl BHHT, Nu3BOJAST
eMy-paboTaTh Ha MEeHbUIMX Yri1axX YCTANOBKH Jolactell NMPH nodjcre ¢
Bt uof cKopoceTelo, OJaaropapsa deMy HCKmoyaercs CPbIB  [OTOK
; KoHIoB Jonacty. OcyulecTBiende B BepToJere KOMGHHALHN H3 Hecy-
jlero BHHTA, HErnoJBHXKHOMO KpHJa H IlponesqJepa co3jaer KoMGHmil-
BopawHnlt seprosier. Ha koMGHHMPOBAaHHOM BepToJleTe MOXKIIO AOCTHI-
AYTh MAaKCHMAaJIBHOM CKOPOCTH I'OPH3OHTaJLHOro moJera ao 450 xa/uuc,
. e. B foJropa pa3a GoJaeile, Yem Ha ofbiuHOM BeproJerte. I1pH mpoex-
poBanHH KOMOHHMPOBAHHOTO BepTrojera Mo JIOGOH CXeme NHYXKIO
HAPSAAY C nNoJyieHHEM BRICOKOH CKOPOCTH TOPH3CHTAJARHOrC MoOJdera
bOecrieyHTHL BePTOJIETY ero crnelugHuyeckHe JieTHHeE CBOHCTBa (BepTi-
SANBHEIH B3JIeT W BUCeHMe Ha MeCTe) NPH JOCTATOYHOH BeCOBOH OTHAU:.
i Ha ¢ur. 34 n3aoBpaxeH OJHOBHHTOBOH KOMGHHHDOBAHHBIA BEPTOJICT
'MeXaHHYeCKMM MPHBOROM, CHDORKTHPOBAHNHIH N0J PYKOBOACTROM

"3 Bparyxun
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apropa  nocrpoehHel B 1936 r. Ha ur. 35 nomeuleH ApPYro# oR#
BHHTOBO KOMGHHHDOBAHHLIY BeprOjieT, NOCTPOEHHHWHK B Anrm
s 1947 r. gupmoii Psiips ¥ HasBaHHBIA «Jlxuponaiin». PeakTusin

L a7 B

il

Dur. 34. OanoswuTOBOH KOMOMEUDPOBZHHBY
seproser {1-2A, nByxMecTHmi, BaneTRuf
pec 2400 k2.

KPyTSIMA MOMEHT Hecyllero BHHTA B TOM H APYIOM BepTo.jeTax rora
IflaeTC MOMEHTOM, CO3[dBAEMEIM TATOH OIHOrO MNporeiliepa, Kax
eJxupopaimay (dur. 23), MOMeHT OT KOTOpOrCc paBeH CHile Ts

Gur. 35. OnpopHRTOBOK KOMOMHMPOBAHHLIH BePTOJET, UETHPeXMECTHHIH, B3Jer-
. . HuH Bec 2270 xe2,

VYMHOMEHHOH Ha paccTosHie Mexjy ocaMu ¢lozensika u mponeieps
HJIH MOMEHTOM, CO3faBaeMbiM [BYMsl NpoHeniepamMu, Kak B 11-9A
(cm. ¢ur. 34), npuyem TArM nponeNiepOB HA PeMUMAEX BHCEHHs, BEp-
THKAJLHOrO MOLLéMa M CIyCKa Hanpassiedhl B pa3Hnle CTOPOHH. LIp
roJieTeé ¢ IM'OPH3OHTAJILHOH CKOPOCTBIO TAra OAHOrO H3 MPONeJJepos,
Hanpap/ieHHas Hasaj, MOCTENEeHHO YMEHRLIAeTCA, H NPH MAaKCHMAaJbHOH

~
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“CROPOCTH COOTBETCTEEHHRIM H3MeHEHHCM Iard MOJYYaloT H Ha 3TOM
BHTe T#Ty, Hanpar/JeHHyW Bnepejl. PeaxTHBHHHE KpPyTALHH MoOME:uT
HeCyllero BHMHTA M0 Mepe HAPACTAHHMS CKOPOCTH yMEIbIIAaeTcHl, Tak Kak
Goawpmias 9aCTh MOUIHOCTH YIKe TIOAAETCs Ha MPOUC/JIepbl; MDH MAKCH-
MaJILHO# CKODPOCTM Ha HecyIlM#l RHNT MNOAAeTcs OYeHb MaJjo MOLLHOCTH,
T. e. OH HAXOAHTCH B COCTOAHHH, OJH3KOM K aBToporaLud. C nmoMoUILIO
HBYX MpoOre/JIepOB MOXHO HM3MeHATh YPABHOBEIHBAIOHIMH MOMEHT B
WHPOKKX npefefiaX: OT MAKCHMYMa Ha PeXHMe BHCEHHS JO He3aHayH-
L. TeNIbHOHM BeJHMUMHERE HAa PeXHME MaKCcHMaJbHO# ckopoctu. B cayuae
,YCTAHOBKH OZHOrO nponejjiepa MOLLHOCTb, pacxoiyeMas Ha Helr'o mpH
WHMe BuUcenus, Gyner €oJblle, yem NP JBYyX Iponesjepax, KpoMe

Gur, 36. FIpoeKT ABYXBHHTOBOIO KOMOUHMPOBABHOTO BEBPTOJETA NONEPEYHOH
CXEMH € NOpIUHEeBLiM#r ABurartensMu (10-MecTHuwd, ssaernpii rec 5800 x2),

S TOT0, MOMENT OT TSrM Nponestepa Oylefr AOCTATOSHO Oovninoff Ha
- MAKCHMAJIbHOH CKODOCTH W eN0 HAaJ0 YPaBHOBELIMBATb DEAKTHBHLIM
¥ KDYTAIMM MOMEHTOM HeCYLUeTo BHHTA( T. e. NORABaTh NOCTATOMHYIO
" MOLLLHOCTb HA HETD) W OTKJIOHEIHeM BepPTHKajLHOTO Onepenus. Hado
- CTPEMHTRCH CO3MaRaTh 'KOiMﬁPl"l!'H'pO'BaIIIIbIe BEPTO/ICTHL C MeHBIUCH 3aTpa-
- TO{i MOILIHOCTH Ha yPABHOBCIHMBaHHe PEaKTHBHOrO KPYTSILErO MOMEHTA
. 2 pEsKMMe BHCertHs, ¢ TeM 4Tolbl YBeNIHYHWTL Becosyro oraatdy. C sToi
f TOUKH 3DEHMS BLMOHEe KOMGHHHDOBAHNEE BEPTONETH YIBYXBHHTOBHE
(pur. 36—38) mim yerelpexBHHTOBHe. Eciam Ha 3THX BeproJerax Bbl-
| KAOUATH TPOTIEJIICPHl HA pelKHMEe BHCEHHS, TO HeKOTOpOe TlepeTskede-
e KOHCTPYKIHH KOMGHHHDOBAHHOTO BEPTOJIETA BCACACTBHE YCTANOBKM
¥phina H nponelulepa GyfeT KOMIeHCHPOBAHO FKOHOMHelH B MOLIHOCTH,
' B KOHCUHOM CueTe BecoBas ornaua Oynmer noshiieHa. Moskno mpo-
fle/ilephl He BHIKJIIOUATE Ha PEXKHME BHCEHMH, 4 CTABHTL MX Ha Luar
JIEBOH THATH, TOTAa 3aTpaTa MOHOCTH Ha HHX OyneT nopsaka 6%
efl MOUIHOCTH, HO -3aTO KOHCTPYKIMA OyIer ynpoileHa (He HyKHLI
Byayr MydTH BKJOUeHHs Iponessepos). BecoBas oraaua KomMOMHHPO-
"BAHHEIX BEPTOJNETOB € MEXAHHYECKWM NPHBOLOM MOXeT GHITh HE MCHL-
e, yeM y OOBIUHEX BeDTOVIETOB, 6Jaronaps TOMy YTO ¥ HUX Ha BepTH-
;RaNLHOM B3JETe MOMHO HCNONLIOBAThH ONTHMANKLHRINA YrOJ VCTaHOBKH
HOCYINeTo BHHTA 1 TIQUIYYHTh MAaKCHMAJBHRIA OTHOCHTEJILNBIA K. 1. A.,

i
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TOME KWK Yy OOLIUHEX BEPTONETOR Tlo COOBPAXKEHHSAM CPHIBA IIOTOKA

JUNactTed BHHTA HA MAaKCHMAJbHOE CKOPOCTH TAaKoH BO3IMOMKIOCTH
HMEeTCs.

dur. 37. Tlpockt komGuuvposansoro wepty
7leTa COOCHOH CXeMil ¢ NOPIUNESLIMHM Haur
TenaMy (18-Mecrunfl, asneTewi pee 5000 xel

it KOMOMHHDOBAHHOIO BEPTOJETa C MeXAHWYECKHM MPHBOACH
HeCyl(x BuHTOB HauGoMee palmMOHAMLHA TIOMepeuHas cXema, TAK Kai
RPEUIO B ITOM cayuae 6yAeT |BIATLCH CHJIOBOH UACTBIO KOHCTPYKIHE

Gur. 38. Ilpoext ABYXBHNTONOrG KOMOHEMPOBAHHOTO BCPTONETA APOAGALHOA
CXeMH € MEXaRHMECKHM Np&BOAOM OF Ta3oTypOHnnbix  JBHTatedeh ud
5060 mect.

CBA3LIBAIOIMEH [Be NOHIOAE ¢ (lozedsnxeM. KauecTBo KOMOHHHUPOBAH-
HOIO BepTofAeTa IpH NoJeTe ¢ Kpeicepckofl CKOPOCTLIO DPY NONepedHOR
cxeme Oyfier Bbllie, YeM [pH JAPYTHX cxeMaX, 3a CYeT YMeHbUIeHHA
HHAYKTHEHOTO CONPOTHRJeHHs  HecymeH cuctembs.  OfuHoBRMHTOBAA
cxeMa KOMOMHHDOBAHHOIO BEPTOJCTA € MEXaHHUSCKMM NpPHBOAOM HMeer
GoJibIliHe NOTEpu Ha BepTHKAJAbLHOM BaJiete. CoocHas cxeMa npu 6o
IIMX CKOPOCTAX MofeTa GyaeT HMeTb NMOHH)XCHHOe KaueCTRO BC/e[CTBHE
R32HMOBJUAHUA BHHTOB, KOTODOE MOXeT BH3HEBATh HEAONYCTHMBE BHO-
panuu. [lponossHan £xeMa TakKe HMEeT MeHbillee KaueCTBO TNPH TOpH-
30HTAJLHOM MGJEeTe BCJeJCTBHE BJHAHHA NepesHero RHHTA Ha 3afHHIL]

AY
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BUHTOBOH CXeMe.
Ha ¢ur. 39 nokazas nocrpoeHublii KOMOHHHDOBAHHWIE peakTHBIILIH
| BEDTOJIET, ¥ KOTOPOro HMeIOTCH JBE HEe3aBHCHMBIX CHJOBBIX YCTAHOBKA:

& Pur. 39. OnroBMHTOBOH KOMOMHSIPOBARHBIA peaKTHBHuA BEpTOACT KOMNpet-
COPHOTO THNA.

OM, YCTAHOBJEHHKIM B HOCY (hro3enszka; Apyram COCTOMT M3 rasoryp-
HHOTO ABHratesisi C KOMODECCOPOM, NORAIOWWM CXaThil BO3AYX B
FopesiKy, HaxoAsU(MECA Ha KOHUAX Jonacreit.

e

- Gmr, 40 OpuvosdHTOROH KOMCHHHPOBAHHMLIA PEAKTHBHbLIL BepTONRT KOMIpCe-
COpHOTO THNA.

k
% Ha dur. 40 noxasan KOMOGHHHPOBAHHEA BEPTOJIET € TOJKAKUIHM
BHHTOM H CHJIOBOH YCTAHOBKOK, COCTOAUIEH H3 MNOPUIHCBOIO ABMrATCs!
: komnpeccopa. Ha BepTHKaJbHRIX peXUMax JBHraTenb padoTtaeT Ha
OMIPECCOD M CXKATHIH BO3AYX MONACTCHA B rOpelKH Ha KOHuax Jjona-

fi. Ilpy ropuaOHTAAEHOM nOVeTe HeCylIHH BWHT  aBTOPOTH-
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Ha ¢ur. 41 npusesen npoexr KOMOGHHUDOBAHHOTO BepTOJETd ¢ ABYMsi
crienMaNbHBIME  TYPGOBHHTOBBIMU JIBHFATEJAMH, YCTAHOBJEHHLIMH Ha
KPBIJILAX. .

Ha BepTHKadbHBIX peXuMax TYpOOBHHTOBHIE ABKraresd NPHBOAAT
BO BpALUeHHe THAHYLIHE BHHTH, HMeIOLIHe MpH STOM HY.JeBOH Inar, H
JONOJHHTeNLHEE KOMIpeccophl (KOTOpHE BXOAAT B KOHCTpykuuio TBJ
H BKIIOYAlOTCA B paBoTy uepe3 ruapasiudeckyio mydry). Cxarnifi Bo3-
AyX OT 3THX JAOMOJHHTENbHMIX KOMIIDECCOpPOB MOJAETCA B TOPEJKH
mecymero sudta. [IpH nojere ¢ rOpH3OHTAMLHON CKOPOCTLIO TAHYUIHC
BHHTH TYPOGOBHUTOBHX ABUrarteneil NoTpebasioT BCHO MOLIHOCTb, NPH
5TOM HCCYUIMHl BHOT aBTOPOTHUPYCT,

@ur, 41, TlpoekT KOMBHHAPORAHHOIO PEAKTHBHOrO Eeprosera (40—50-mecThuiii,
sznetaufi sec 19000 &e).

TIpn moBEIX BO3MOXKULIX CXeMaX KOMOMHHDOBAHHKIE BepTOJIET Hafo
NpOeKTHPOBATL TaK, YTOOH BCA PACNONAracMas MOIHOCTE HCHOJAB30BA-
Jach Kak Ha peHMe B3JeTa M BHCEHHH, TAK H HA BCEX JPYrHX DexXH-
Max.

KomBunupoBantue BepToserhl GyayT BEITOJHB Kak TPanuclopTHEe
BepTodeThl ¢ 60JBUON KANLHOCTLIO M KPeHCepPCKOl CKOPOCTLIO, NpHGIH-
AawoueHcss K CKOPOCTH TPAHCMOPTHHIX CaMONCTOB C MOPLINEBBIMH ABH-
raTensMH. -

§ 9. CXEMbl BEPTOJIETOB-CAMOJIETOB

ﬂaJIbiieﬁUIHM iparom 110 IyTH YBeJWYEHUA CKOPOCTH No.JeTa saBAsier-
ca C03laHWe BCPTOJIeTA, Hp806p83yBM0l‘0 BO BpeMfl no.Jgera B CaMoJieT,
TaK Ha3BIBAEMOIO BeproneTa-caMoJjera. Takolf annapar cule TOAbKO
BRIXOJUT M3 CTaJHH NPOSKTOB M H3BICKAHHE M HAYWHAET CTPOMTHCS B
OTAEBHBIX JKCNepHMeHTadbHRX O6pasuax. HMpes seprosera-camosieTa
3aKJIONAETCA B TOM, WTCO TAKOH JIeTATeTbHBIH annapar BARTeTaeT BEPTH-
KaJbHO, KAK BepTOJIeT, MPH NOMOLIA HeCcyliero BHHTA, a 34TeM nepe-
KOAMT Ha CHOPOCTHOH IOPH3OHTAJIbHBIN MOJET MyTeM NOBOPOTE BCEro
annaparta (Qur. 42) Hum Hecywero Buara na 90°, npHuem Hecyuimi
BHAT npeBpalaercs r taayumi (dur. 43). B apyrax cnyqaﬂx\ﬂecymﬁﬁ
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GUHT OCTAHABNMBAETCA M NPEBpallaeTcd B HeMOJBHXHYK HECYUIYIO
MOBCPXHOCT, MPHYEM TAra JJA M[oJeTa CO3[AAeTC HPONeLiepoM HH

®ur. 42, Ilpoekt seprode-
Ty-CAMONETA €  COOCBHIME
BHHTAMH.

PeakTHBHBEIM apHraTtenem (¢ur. 44). Cagurcss Beproser-caMo.ier BepTH-
KanpHo. Ha meproslete-camoJieTe OpeANOSarardT JOCTHYL CKOPOCTH
nosera 800—1000 xkmjuac.

@ur. 43, Bepronier-caMoIeT ¢ NOBOPAYHBAIO-
wamres #a 90° HecylmMe BHHTAME,

K BEPTOJIETAM-CAMOQJIETAM MOXKIO OTHECTH €AaMOJEeThl, B3dJderarouline
BEPTUKAMLHO (dur. 45).

TakuMm oOpasoM, MOABJSAIOTCH JeTaTesbHble annaparthl, B KOTOPHN
COYETAIOTCH JIeTHBIE CBOMCTBA BEpPTOJETA M CaMOJETa.
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Qur, 44. IlpoekT pcakTHBROTO Bep-

TONETA-CAMO/IETE, Y KOTOPOro IpH

NepeXole K FODHM3OHTANLHOMY noje.

TY Hecyilinit BHET IHpempamaercs
B KPBJNO,

tbur, 45, Bepmikaneao Bafe-

TAIONHA CaMOReT kO BpeMA

nepexoia OT BEPTHKAJLHORG

B3eTd K TOPMSONTANLHOMY
noneTy.
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Taqea 1T
3CKHM3HOE NMPOEKTHPOBAHHE BEPTOJIETA

§ 1. COOLEP)XXAHHE 3CKH3HOro mPOEKTA

Llesbi0 3CKU3HOIO INPOEKTa SABJSIETCA ONpellesieHHe OCHOBHLIX llapa-
MeTPOB H DAa3MEPOB BepToJiera, AArOUiMX BO3MOMHOCTL YAOBJIETBOPHTDH
BCeM TeXHHUECKHM H JIeTHO-IKCIVIYATAUHOHHLIM TPeGOBaHURM, NPeAnLSB-
JFEeMEIM K BepTOJeTy 3aJaHHOTO HasHaueHHA. B CKU3HOM npoexTe
DoJtHH GHTL OrpejeficHsl HeoGXOLHMEE pa3mepsl A5 H3rOTOB/EHHS
Mofielleli BepToJeTa W ero 4acTell (HecyllHfi BHHT, (io3ensax M T. m.),
WYMHBIX AJ8 a3pONHHaAMMUECKHX HCCICIOBAHHE,

JcKH3HBIH NPOEKT BePTOJleTa paspabaTHBAT A5 OMNpelededioi
cXeMbl # ABHraTens. Ecad THII # 4HCJIO ABHrareseil He 3ajaHel 3apanec,
7O, NPUCTYMAS K 3CKU3NOMY TIPOSKTHPOBRHHIO, HYKHC CAeAaTh BeiGOop ux.
IMocae storo ann BuSpaHHBIX cXeM BePTOJIETA W JBHrartelssi 10 3afaHHOI

B T.T. LOJE3HOH Harpy3kc ONpEAeNSIOT B3JIETHHH BeC BepTOJeTd. .

3areM BHIOMpAOT NapaMerPnl HeCyulero BHHTA H HAMEYAXT OCHOBHbLIC
pasmepal yacTeil BepToJieTa: NapaMerpbl XBOCTOBOrO BHHTA B cayuae
OLHOBHHTOBOH CXeMbl, PAcCTOSHME MeXEy HECYUKUMH BHUHTAMH H HX
B3aMMHOe pacnoJioXXeHHe B CJyyae [ABYX- H MHOTOBHHTOBHIX CXEM,
Hameuaior nnomane onepenus. flocsle 3TOro BEIOJHAIOT 3CKHU3HYIO
KOMIIOHOBKY, COCTaBJIsifi KOMIIOHOBOUHYIO CXeMY, ila KOTOPOil HameuaioT
YCTAHOBKY JBHraress, cxeMy TPauCMHCCHM, DPa3MellleHHe BTYJKH, moca-
OOYHKIX. NPHCHIOCOGJ/eHul, IKuIlaxKa, NACCAXKHPOB, IPY30B u T. M. {ech
roHfpoJsia ABHTATeNs OTAesleHa OT (lo3edsAxa, HafpuMep, HOpH NONepeu-
HOH CX€Me, TO- KOMIIOHOBKY (prodelisika H TOHJOJB JE.7al0T OTAENLIO).
Ilanee NPoOH3BOAAT LEHTPOBKY U 3aTeM BLIYEPYHBAIOT OGILMH BMA Bep-
TodeTd B TpexX IpOeKIHSX.

DcKH3HBIA NPOEKT BepTOJIETa COAEPMHUT Cilefyioline paGOTH:

I. Buibop u o60CHOBaHHe CX€MbI BEpPTOJETa.

2, INopGop » 06paBoOTKy CTATHCTHYECKHX AAHHBIX OAHOTHIULIX Bep-
TOJIETOB. .

3. IMpeppapureasioc onpegedeHHe B3JeTHONO Beca.

4. Onpene/icHve U BLIGOP OCHOBHEIX MapaMeTpoB BepTo.IeTa. BuiGop
asdraTens. Be6op ocHOBHHX pa3MepoB wacrell BepToJera.

5. CocraBjeHHe BECOBOH BeJOMOCTH.

6. KoMOOHOBKY # HEHTPOBKY BepTOJera.

7. Broiuepyupanne ofnlerc BHAa BepTojeTa B Tpex NPOSKUWNSX 1
fipeABapHTeIbHBIX MOHTAMHBIX CXEM  TPAHCMMCCHH H YNpaBaelHs.

8. Onpeneienne aspofHHAMHYECKHX J@HHBIX BEPTOJCTA.

9. ITpoeKTHpOBOUHEE pacyeTH (Ha MPOYHOCTb H Ap.).

[lpuBefenneiii BhIle Ocpededs paGoT 110 ICKH3HOMY MPOEKTY OTpi-
WaeT TaKKe H MNOCJCIOBATENLHOCTb ITHX PaBoT R XOAC ICKA3NOIG
MPOEKTHPOBAHHS.

B 5CKH3HOM NpoeKTe K DALY OCHOBHBIX BOMPOCOB, KAaK, HaNpHMp,
¢ripesieTeHe Pa3MepoB HeCywlero BHHTA, ero oGOpOTOB, KO3(ppunmenta

= s i it e
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3anoJHenns, ollpeneNeHHe B3JIeTHOrO Beca Beprojera ® T. il., MPHXO-
AUTCA BO3BPAWATBCH M JeaTh NOPTOPHBIE MOJICHETH, YTOUHSIOUWME
nepBOHaYaJdbHO NPHHATHE BeduYAHbl. [ToBepXHOCTHHI, MaslonposymaH-
Hulf 3CKU3HLIN MPOEKT, B KOTOPOM HMMeEIOTCA HETOYHOCTH M OWHOKH,
MOXKET OTPHUATENLHO NOBJMITH HAa BHIOJHEHHE MOCHeAYIOUlel paGoThL.

§ 2. BBIBOP H OBOCHOBAHUE CXEMN BEPTOJNETA

Eciy nas OGoJblIMHCTBA THIOB CAMOJIETOB B HAcTosilee BpeMs
TBepP0 YCTAHOBHJIACH MOHOIJIAHHAA CXeMa, XKaK HauBbiroAHedAuias, To
A1 BePTOJIETOR ellle He CO3JaJIOCH TAKOI'O MOJOXeHUs; H3 GoJblLIOro
pasHoolpasus CXeM BEPTOJIETOB NPAKTHKOH OKOHUATeJhHO He OTOGpaHa
HauGoJlee pauyMoHaJbHAA CXeMma. IJoKa elile Ha OfIHO M TO Ke 3ajaHue
MOXKHO CHPOEKTHPOBATh BEPTOJET MO HECKOJBKMM CXeMaM, H Ha NepBuif
B3IJIAA BCE STH [IPOEKTHI MOTYT ObITh MPH3HAHK YAOBJETBOPHTENBLHEMH,
H tosbKo TilaTedbHBI AHANM3 HX MOXKeT [OKa3aTh AOCTOMHCTBA U
HEIOCTATKH TOH W/ ITHOHM CXeMH H 3aCTaBuT CleJlaTh OKOHYATENbIILIR
pbibop HauboJjee NPUroAHOH CXemél AJs BepToJeTa NAHHOrO HAa3Ha-
YeHHS.

Kak ke mpaBuibHO CAejaTe BuIGOp CXeMbl BepTolera W o§OoCHOBATH
3ITOT BHEOPY

B 3nauuTencHON creNeny BHIGOP CXCMBE ONpeJENiseTCsl HAZHAYCHUEM
BepTOJieTa M TeXHHYeCKHMH H JIeTHO-3KCITyaTAIHOHHBIMH TpeGoBanss-
Mu. M3ajoxeHunfl Brinle 0630p NperMyLieCTB H HeAOCTATKOB PA3JHYRHIX
€XeM B H3BeCTHOIH Mepe MOMET IOMOYb BRIGOPY CXeMbl, ¥ KOHCTPYKTOpa
MoxKeT OBITH CBOS, OTIHYHAsi OT YCTAHOBMEIUEHCH Ha Ty WIM HHYIO
cXeMy, TOUKAa SpeHHs, KOTOpag MOXET Takie INOBIuATE Ha BHOGOP
cxembl (HHade He Obwlo Okl KOHCTPYKHEM, BHINOJHEHHRIX [0 Pa3HEIM
CXemMaM Ha OJHO H‘'TO e 3afaHHe). ViHorna KOHCTpyKTOp OTA@eT
MpeAnouTeHHe HPH PaBHHEIX JAHHHIX TOH cXeMe, N0 KOTODOH y Hero
Hoablre onbiTa ¥ MaTtepHada H KOTOpPY® OH GoJblile BCEro H3YYHJ.
Hysro BufHpaTh cxeMy COOGDa3HO Ha3HAUEHHIO H TEXHHYECKHM Tpe-
GoBaHuAM, NPOM3BOJA CPABHHTENbLHYIO OLEHKY H OCTaHABJIHBas CBOH
sufiop Ha cxeMe, KoTopas aaer: 1} aydmyio BecoByio orpatdy, 2) MeHb-
WYI0 NoTeplo mouHocTH, 3) Golee SKOHOMHYHELN [10JeT HA JaJdbHOCTE,
4} nyqioyio YCTOHYMBOCTH H yNPaBJfAeMoCTh, 5) G0/bIyi0 Ge30nacHoCTb
nosera, 6) NPOCTYI® KOHCTPYRUHMIO M OoJee HH3KYI0 CTOMMOCTb,
7) ynoGCTBO AJIA SKHIaXka M [1accakHpos.

Ilpu suGope cxemnl coofpa)keHus MO AOCTHIKEHHIO Jydmlel ycrofi-
YHBOCTH M YNpPaBNAeMOCTH JOMKHH OBITH [epBOCTElEHHAIMH, XOTA
Kampasgs CXemMa MOXer OBITh yiayullleHa Mo 3TOMY IfoKasarenio, no BcCe
e, BANpUMep; OXHOBHETOBAA CXCMa C PY.JeBLIM BHHTOM $€3 Crnenualb-
#€HX cTA0HIH3BPYIOIMX TIPHCTIOCOBNEHHE HMeeT MCHLIIYKY MONepeynylo
YCTOHYIHBOCTb, BEM ABYXBHHTOBAS ITONGPEYHAH, B MEHLLIYIO TIPOLOJLIIYIO
YCTORYHBOCTE, YeM ABYXBHHTOBZS NPOLOJbHAS.

[lpu BHGOpe cxXemsl GONBILyH> POJE Hrpaer B3JeTHR Bec. BepTo-
JeThl  HeBOJMBLIIOTO B3JMETHOrD Beca NPABHAbHCE NPOEKTHPOBATh 1O
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CIHOBHHTOBOH H/IM COOCHOH Cxeme, TaK KAaK BecoBas OTHRA4Ya Y 3ITHX
CXeM MpPH TaKoM B3JeTHOM Bece OylleT yaosaeTBopurtelbHOR. I'pyso-
NogbeMHLH TPAHCTIOPTHHIA BepTosieT ¢ JaJBHOCTBIO nodeta o 500 xa,
CMPOEKTHPOBAHHKIH 110 ABYXBHHTOBOH MPOLOJBLHOH cxeme, 6yAeT HMeTh
XOpOIIHeE JIETHO-TEXHHYeCKHe XapPaKTePHCTHKH; eCJIH e TsxKesdbl# TpaHc-
TOPTHHH BepTOJIeT HOJIKEH HMeTh CPABHHTENBHO GOJBHIYIO AAJBHOCTS
(1000 kM) u xopoilyi0 SKOHOMHYHOCTE, TO HAHJY4ilHM 06pasoM ITOMY
3aJlaHAl0 YOBJIETROPHT ABYXBHHTOBAs [ONepedHas Cxema C KPBLUIOM.

Ina nepe6pockH HJIM NepeHOCKH TIPY30B HA MaJlHle PacCTOSHHS
MoryT TpeGoBaTLCH BEPTONETH ~—<«BO3AYIUHLIE» KPaHul C GOJBINOH Beco-
BOH oTAAuch. 3TOMY TpPeGOBAHMIO YAOBJICTBOPSIOT BCPTOIETBl MHOrO-
BHHTOBOH CXeMbl, @ Tai’Ke PeaKTHBHHE BePTOJIETHl, ¥ KOTOPHIX BecoBas
0TAAa4a OYeHb BHICOKA.

Ecaum crasuTci 3ajaya  CO3faHMsi CKOPOCTHOTO BEPTONETA, T. €.
¢ Makcumaloloi ckopocteio BhHle 300 xKm/4qc, To HyMHO ofpamiaThes
K cXeMaM KOMOHHHDOBAHHRIX BEPTOJETOB.

JxcnayaranHoHHble TPeGOBAaHMA, KaK, Hanpumep, TpeGoBaHHe pas-
MelleHds: Beproiera Ha nagyle kopa6.s, BO3MOKHOCTH YKPHTHS ero Ha
OrpaiMYeHHOM NUIoIMAAKe B [O0JHOH TIOTOBHOCTH K MOJETY, @ TAKMC
TpeGoBaHHe YAOOCTB XPAHEHHA H TePeBO3KH MO UIOCCEHHLIM AoporaMm
TAKXKE BJIHAKT Ha BHGOp cxemel. Korsa wer T. 1., BRIGOp CxeMHl cTaHo-
BUTCH HeonmpereneHHbIM. OOHO yKasaHHe O [ECBOM IIA3HAYCHHH BepPTO-
JeTa yxe ympoliaer 3azady.

B HekoTOpHX Ciydasx uejlecoo0pasHo MPOAENaTh NPEeABAPHTENLHYI)
ICKH3HYIO NMPUKKHIAKY HE N0 OAHOH CXeMe, a, CKaMe, 710 LBYM CXemaM,
6ociee JPYrMX YAOBJETBOPAIOILHM HA3HAUEHHIO BepToJerd, H MNYTeM
CpaBHellHst MOJyYeHHHX -NMOKasaTedcH cfenaTh OKOHHATe bHHH BEGOD
CXeMBl. B ' : ‘ .

§ 3. MPEJBAPHTEJIBLHOE ONPEAEJNEHHE B3JETHOTO BECA
" BEPTOJIETA

Jns onpepederust B3NETHOTO Beca B TIePBOM TIPHGIMXEHHH HCXOA-
EHbiIMH JaHHBIMH CAY3KaT Bec NOMe3HOH HarpysKy, 3anac TONJMBA H
cMaaky. Bec nosesnoft Harpysmm 3agaercs OGLISHO B 7. T.; B Hee BXOAST:
IKHNANK, ‘NaccayupH, farax, rpyssl, cbeMHOe ofopyacpanne. Bec Kax-
J0ro YJieHa 3KHMNaxa § naccaxkupa npHuEMawr papubiM 80 xe. Bec
yjgeHa 3gunaxka c napaimorom 90 xa.

3anac TOOJMBA M CMa3KH MOMHO ONPEAEMTh [0 38JaHHOH Aaidb-
HOCTH NoJleTa, MPOAODKUTEIbHOCTH NoJeTd Ha SKOHOMHYECKOM PeXuMe
1 NPOAOIMKHUTEILHOCTH 1IOJeTa HA PeXuMme BHCEHHS.

" - _ G .
1.- OTHOCHTEALHLI 3amac Tou.'mna(f}rz--b—’] 118 3aAaHHOH Ja.h-

\

HOCTH Y Reprodereon ¢ TOPIUHEBBIMH JIBHTETEASAMH MOMHO ONPEACHT!
U3 CNIEAYIOUIEH NPHOAHKEHHOH (hopmyabl:

Gr==A 1071, (1)




Yaers 1. Mpoexruposanue seproseros

Besuyuna A mensercst ot 2,0 go 2,75. HmxeHil npesen otnocHres
K BEPTOJIETY, HMEWUIEMY OTHOCHTENLHO . XODOIIHE a3POAHHAMHUECKHE
(POPMH M JABHraTeslb C YMePEeHHbIM YIENbHHIM DACXONOM TOIVIMBA.

B ra6n. | npuBefienbl 3HAYEHHS

*

G,
-I_l JJIS psifa BepTOJIETOB.

TaGauual

Haseanue sepronera

K2

Gy
Kz

Gy
Gr= G

KM

G:

L

OLHOBHHT

Ceiibn S-4A
Cayunaepc-Po W-14 ,Crurep”
Mk3 pc

Bean 47D1
Xuanep 360

Xsanep HTE-1 (ua nosnas-
Xax)

Cukopcxni S-52-2

Bean XH-15

Nomsu LZ-TA

Bpucrons 171

Cuxopckufi S-51
Yacraeun-Crxopersit WS-51

OBHE C

680
900

1070
1020
1090

1225
1270
1360
2360
2500
2590

Cuxopckuii 5-55

3130

XBOCTO

e
80

g5
75
75

170
140
210
205
310
310
540

0,079
0,089

0,0795
0,075
0,069

0,139
0,11
0,154
0,0865
0,124
0,1195
0,172

BEIM RHHTOM

320

AbyxrnHTOBBE nonmepeunoll cxemm

TNuastr-fle-Mefdan P11

$okre-Byasd JAxreanc®
Fa-223

Mak Howwean XHID-1

2290
4300

4990

283
375

550

0,1237
0,0873

0,110

640
320

560

JIDyXRHHTOBHE NpPoAOALHON CXEmMM

Jxopanosrd JOV-3
Tacenxnfi HUP-2
Naceuxu#t HRP-1
Bpucroae 173 Mu3d
Maceuxnit H-21C

2600
3130
6120
6300

| 610

|

34
425
284
400
850

0,056
0,1645
0,0007
0,134
0,135

|
3

220
350
420
300
600

—

2,41.10—4
2,78.10~4

2,90-10~*
2,%4.10~%
3,28.10~4

9,16.16~%
1,71.10
2,41.1074
1,73-103
2,56.1077
2,50.10" %
2,15-10"*

1,93-107%
2,73-1074

1,97.10—1

2,54-10~*
2,97.10™4
2,99-10~
2,18.10"
2,1 10~




Taesa 11, 3ckuanoe npoexTuposchue ceprosern 45

MNponomnxenne

G G, |-
Ha3apauke Beprosera NGy =
] Kz G KM L

G-r L GT

JByXBHEHTOBHE COOCHOH CXEMH

Ixencen 21 00 | 57 | o081 320 | 25410

Xunnep .Kommyrep® 880 65 0,074 320 2,32-10~*

HMwuponaiin 2C 2450 284 0,116 430 2,75-10*
I[nyxnnn'm:auc C NEPERKPECMHBANMKMHCA BHHTAMLU

" Kasar K-120 1135 90 0,79 380 2,08-104

Kaman K-225 1225 90 0,074 320 2,31.1074

Keaser XR-10 - 5000 500 0,102 560 1,78.10~1

PcakTHBHH e

Amcpnken Feamontep XH-260 410 | 136 | 0,333 | 170 | 19,6.107

(¢ MyALCHPYIOWIMMH IBHT2-
TedsMH Ha KOHMNAX Joma-
creif) ; i

Xunrep ,XopHer' (¢ lpamo- 410 102 0,2 ' 8 31,3-101
TOYHBIMH ABHCATEASIMH Ha
KOHuax Jomacteii)

SO 1120 ,Apuear® 4 (xom-| 1275 300 0,236 w50 9,4-10-1
TPecCoPHOro THIa) :
SO 1221 JIwus* (xommpec-| 630 142 0,224 140 16,0101

COPHOTO THOA Ges O HKIa~
KH% TONMAKBA B PCAKTHRMBIX
COflAax HA KOHUAX JdoMma-

crett) |

2. OTHocuTeAbHHH 3anac ToniuBa G, NpH 3aJaHHOR NPOAC/RKKTENL-
HOCTH MoJIeTa HA JKOHOMHUECKOM peKHMC JJIS BePTOJeTOB C MopIlHe-
SpIM IBHrartefeM MOXHO ONpefeiuTh H3 npub.aHKeHHOR (opmyJsint

G,=0,007¢V p, 2

a jas 3a38HHOH MNpPONO/DKHTEILHOCTH BHCeHMS HA OZHOM MECTe 1o
thopMyie

. G,=—0012{V p, 3)

- tac { — nNpoQIMMTENLHOCTh NOseTa B Yacax, a
P — HATDY3Ka Ha OMeTaeMyl NJoIHaAb IeCYLUHM BHHTOM.
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45 Yacre I. [Tpoextuposanue eeprorerce

Tonsuso, HeoGxoaumoe pJas npoObl ABHraTels, PYJEXKKH, B3JeTa Ha
pabouyio BRICOTY M CIYCK [OCJe [M0JeTd, B IPHGJIHMEeHHBIX thopMynax
(1), (2) m (3) yureno. 3anac cMaskd A8 NOPIIHEBHIX JBHraTencii
npubiassuTedrHo coctaBnaer 109 samaca TonsuBa B KMJOrpamMMax.

B cxydae ycraHOBKH Ha BepTOJIET C MeXaHH4YeCKHM MPHBOIOM raso-
TYpOMHHERIX jBHraTeneil OTHOCHTENBHBIH 3anac TOIJIMBA MOMHO MpH-

GJIHKEHHO BHIPASHThL TaX: .

Corrm

Grerny = Grqnm ¢ "
e (1)

rae C,rrr), Cenny— YAEHAbHHE PACXOAH ra3oTypPSHHHOrO K NopHIHe-
BOTO JABUraTead

BaJernsiit Bec pepToJieTa AesAT Ha e OCHOBHRIE yacTh: Gy, — BEC
nycroro BeprosieTa H (s, — BeC MOJIHOR HATPY3KE {KOTOpasi COCTOMT H3
(i — Beca none3roi Harpysky, G, — 3araca Tomn#Ba H CMasKH).

OTHOLIeHHe NOJHOK HATPY3KH K B3JIeTHOMY BecCy HasblBaeTcs Ko3d-
thRIKeHTOM BeCOBoll OTIAYM BeproJiera:

pe=Cen o 0= Do, (4)

Yem Bhlille y seprosieTa KodDQUUHEHT BeCOBOM OTA4uH, TeM yiadHee
OH CKOHCTPYHPOBAH € TOYKH 3pPCHUS Beca €ro KOHCTPYKLHH, TeM KOH-
CTPYKIHs ero Jierde NpH ZAilHOM B3JETHOM Bece, a MOJHAS HArpy3Ka
Goutbilte, YTO HO3BOJHT UMCTH GOMBLIYKD MOJIE3HYIO HArpys3ky HUiH 66ab-
LIyI0 AaJbHOCTD.

Ternepr Mbl CMOMEM BHIPA3HTh B3JJETHbHI BeC BEPTOJIETa depes 1O-
JIE3HYI0 HarpysKy, Kosgh®dHuHUeHT BecoBO’ OTZa4y, OTHOCHTEIBILIN 3aNac
ToOLIUBA U CMAa3KH!:

G = G“:.—‘ - (5)
h—CG;

Kosbdumpenr C npu G, YUATHBAeT BeC CMasKu IS [IOPLIHEBLIX
ApHraTenell; oH, Kak Bhillle YKasnlBaJoch, paBed 1,1.

TTo dopmysne (5) MOKHO OnpefesHTb B3JMETHHIH Bec ¢ JOCTATOYHOH
IJ1f MepBOro NPHOJHXeHUs TOYHOCTHIO, eC/d NPABHJIBHO OLEHHTL KO3g-
(HnHeHT BecoBOH OTHAYM £ M OTHOCUTeNbLHHY 3anac ronausa G,.

Koadgunpent BecoBoil oTilauH £ yaofHee BCero B3fATb M3 CTATH-
CTHKM BepTONeTOB, OJIHOTHIIHHIY C MPOEKTHPYyeMbiM (JJIfl CTATUCTUYECKOE:
o6pafoTKH TpeSyeTcs B3ATh JaHHHE He MeHee TpeX ONHOTHOHBIX
BEPTOJIETOB) . _ :

Ecnu Her npoTOTHNOB AJIS TAKOH CTATHCTHKM, TO MOXHO NOJb3O-
BaTeCs Kos(hunuentamu AJA BepTOJIeTOB TOH Ke CXeMul, YTO H
HPOEKTHPYEeMRll, C MOCNEAYIONIHM YTOYHEHMEM B npoliecCe 3CKH3HOIO
NPOeKTHPOBAHHS.

B rabn. 2 npupenessl Ko3QQUIHEHTE BecoBOH OTAauH COBpeMeHHBIX
BEPTONETOB C NOPLIHEBLIMH JBHratenaMd (B Heli YuTeHml cepuilHinle,
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OBITHHE M 3KCIepHMeHTaJbHbie Beproneth). Kosdduumentn Becosof
OTZlauM [IOJCYHTAHE MO (PHPMEHHHEM JanHeM. He HMCKJIOYeHO, YTO HeKoO-
TOpEIE H3 HEX 3aBbiLeHH. BO3MOXKHO TaKXe, YTO 3TH BEPTONETH Mepe-
rpyKeHbi, 0 YeM roBOpHT BoJbIIOe 3HayeHuc mapamerpa g ¥ p. Hyxno
OTMETHTH, YTO Y BEPTOJETOB TOCJAEAIHX BBIMYCKOB lIDH TOM e B37AeT-
HOM BCCC HAMEUYAETCS TEHIENIHS K TNOBbIIUeHHIO KO3h¢HIHMeRTOR Beco-
BOR OTAAYH. .

¥ ABYXBHHTOBLIX BCPTOIETOB TlONEpPedHOH M NPOJOJILHOH CXeM KO-
appHUMeHT £ NOBLILIAETCA NPH YACTHYNIOM NEePeKpLITHH HeCYUlHX BHH-
TUB. ¥ TsMeJHX BePTOETOB C MEXANM4YEeCKHM TNPHBOAOM HAA0 XKAAaTh
YMeHBlIeHHs KOo(h(HIHENTOR BECOBOH OTEAYM H3-3a YBEJHYEHHS OTIIO-
CHTEJBIIOT0 BeCa TPAHCMHCCHH H HECYILEro BHHTA.

CpaBiteHue BepPTOJETOB OfHOH CXEMBI IO BeCOBOH OTAaYe HYMHO
1ipOU3BOAUTL B OJIHO# BeCOBOH KATErOpDUM MPH OAMHAKOBLIX Mapamer-
pax g }/ p. Torna BepToserbl 6yAyT HMETb NPHOJIM3HUTENBIIO OLHHAKOBBIE
JIETHbIE XapAKTEPHCTHKHM Ha BePTHKAJbHBIX pexuMax. Ecin sTHM mpe-
HeBpeun, TO MOMKHO BIACTk B 3a6syXKIeHHe, CUMTAs YIAAYHOH KOHCTPYK-
UHIG BepTOJieTa, Y KOTOpDOTe BLICOKAs Becopasl OTZAaya MoJyyeHa 32
cyeT neperpyskd, Takoil BepTo/eT B AeHCTBHTENBHOCTH lle GynmeT HMeTD
BaXKHeHIUKX BePTOMETHBIX KAuecTB (BepTHKAMbHHIA B3JeT H T. IL).

M3 tabm. 2 BHMAHO, 4YTO HEKOTODHE BepTOJeTHl, Mmelollue GOMb-

uime q]/-ﬁ, pce ke 00a74a10T He MeHblUell CKOPONOIAbCMHOCTBIO BEPTH-
KaJbHOrO MOJIeTa, UeM BePTOJIEThI TAKOM e cxeMul (OANOTHIIHHE), HO
¢ MeHBLIHMH q]/p. 2TO HyXHO OOBACHHUTE W G0.Je¢ BEICOKHM K. I J.
HECYUlero BHATA y MePBHX MAM 3aBHIUEHHBIMH BeJHYHHAMH CKOPO-
NOALEMHOCTH BCPTHKAJLHOrO MONETd, KOTOPEe ONYOJHKOBAHH (HHPMOH.

Kosthmument zecoBol oraadd J7Is BEPTOJCTOR C IOPIIIEBHMH JABH-
raTeasiME M3 Tabd. 2 MOXHO NPHOIHM3HTEILHO OLEHHTh CAEXYHOLHMH
JAaHHLIMH:

QAHOBHHTOBAS CXEMa C XBOCTOBWM BHHTOM _ . . ., . . . . ,28:035
JIByxBunToBash NONepeyias cxevMa . . . . . . . . - . . . 026:028
JIBYXBHATORAA UPORGABNAst cXeMa . . . . . . . . . . . . 028035
COOCHAS CXEMA . . . . « « « « & s e e e e e e o . B3-:032
CxeMa ¢ HepeHpelUHBAICLLIMHCH BMMTOMM . . . . . . . . 032+033

Kosthpunuent secoBoil orZaid BepTOJETOB, CHAOMKCHHBIX Ta3zoTyp-
- OMHHBIMM JBHIAaTEeJIAMH C MeXaHHYCCKUM NPHBOAOM HECYIIHX BHHTOS,
'BHIUE, YeM y TOrO e BEpToJeTd, HO HMEIOLlero NOpUIHEeROl ABHraTels,
3a cyeT MeHblliero BeCa CAMOrO JBHraTellss, OTCYTCTBHH BBHIXJIOIHBIN
KOgIeKTOPOB, BEHTHAATOPA H KallOTOB, OTCYTCTBHS 3aTpar MOLIIHOCTH
Ha BEHTHJIATOpP, YMeHBIIEHHS pacxoa CMa3KH M CBR3aHHOrO C 3ITHM
.¥MeHbIIeHHs Beca MacsopagnaTtopa, Kpome TOro, B HEKOTOPRIX TPAHC-
MHCCHSX C [a30TYpGHHOK MOMET OTCYTCTBOBATh MY(ITa CIenfeHus.

4%
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OpuentuposoutHO KO3ibullueHT BecOBOM OTHAuM BeproJeTa NpH
3aMeHe TOPLWHEBOro ABHratens rasorypSusolf GymeT

o=k 1 +-0,0440,2A g, (6)

rae Ryy— KosduunenT pecopoil oTAAauM RPH NOPIIHEBOM ABHraTese;
Ag — pa3HOCTh YAEJBHHIX BECOB MOPLINEBOrO M razorypGiHHOTO
ABHraTeNel, B3SATHIX CO CBOMMY PeNyKDOpam,

Gy Cr
[

nye
10

U R U |

MNat

[}
[
L L x
125 250 315 500 623 750 813 1000

Our. 46, Hameseuwe IaNbHOCIH TIGNETa BepTONETA &
SEBHCHMOCTH OT OTHOWIEHHA TioNeaHok HArpy3Kkn X
BECY TIYCTOTO BERTONIETA,

I—-pna BepTOMeTA ¢ NPRMOTOTHBIMK ABHTATCNAMH Ha XORUAX

nonacrefl; 2—c¢ NYyALCHPYIORIEMYE ABUCE'
soro THna; $—c TBHA ¢ mexaHuveckHM npl-rmon S~ nopmn
HEBLIM JIBHTATENEM C MEXQHMNECKHM NPHEOACM.

Koaphuumenr BeCoBOM OTnayH A/l pPeakTUBHEIX BeprosteToB GyaeT
ene GoJbilte; OH 3aBHCHT OT THIA PeakTHBHOrO NpHBOAA H BO3pacTaeT
B TaKO¥ INOC;1e/{OBATENLHOCTH: BEPTOJET C KOMIPECCOPHLIM IHKJIOM,
BEPTOJIeT C NYNLCHPYIOWHMH BHTaTeIAMH Ha KOHIAX JOTacrell, TO e
¢ NMPAMOTOYHLIMU M, HAKOHEl, C XHAKOCTHBIMHM JBHIaTeJsMH A KOH1ax
Jonacreti.

IToneanas narpyska uz (5) Momer OmITb NpeACTABIeHA B TaKOM
BMAe: _

Gy={k—CG))G. (7)

Ha ¢ur. 46 noxasaH rpaduk 43MeHeHHs QTHOMIEHMs IOJe3HOf Ha-
FPY3KH K BeCy NyCTOI'O BepTOJIeTA B 3@BHCHMOCTH OT JIAJbHOCTH noJeTa
Ias BepTofera c¢o BadetHhiM BecoM 1000 x2 M pasnvMuHBIMH THNAMH
NpUBOAOB Hecymux BunToB. 3 sToro rpagmka u Bupakenus (7) cie-
Jlyet, HanpEMep, YTO. APH OYeHb GOJILIIHX BECOBHIX OTHAYAX PEAaKTHBHBIY
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BepTOJIeTOB GOJbINaf NOJesHasi HATPY3Ka MoxeT OHTL Basita Ha GOpT
TOJIBKO Ha MaJloe BpeMH MOJieTa HJIH HAa KODOTKHE PACCTOSIHHSA, TAK KaX
CTHOCHT&JIbHLIH 3anac Tonnusa Npu GOMbINOK pajsHocTH OyreT oucni,
BeJMK H3-33 BHICOKHX YIEJbHHX pacXofiOB TONMIB2 peaKTHBHHIX JABI-
ratefseii.

§ 4 ONPENEJEHHE H BLIBOP OCHOBHBIX MAPAMETPOB
BEPTOMETA

B sapauy npapuibnoro BLIGOPa OCHOBHLIX NAPAMETPOB BCPTOJETH
€ MeXaHHYeCKHM INPHBOAOM BXOANT npexie BCCro nosyueHue HaHSo0.Ib-
el rpy3olONBEMHOCTH BepToJieTa Ha PeXHMAX BHCEHHS M BepTHKAIH-
HOTO B3JieTa MpPH AaHHOH MOLUHOCTH MpPH TOM YCIOBHH, YTOOHI Yy Bep-
TOJIeTa C BHIGPAaHHLIMH NapaMcTpaMM OTCYTCTRBORA/ CpPHIB TOTOKA ©
JonacTed HecCyIlero BHHTA B MoJjeTe ¢ MAZKCHMAJBLHOH CKOPOCTLIO M 11
Aunamuyeckom mnoronke. Camo cofoil pasymeeTcs, uTO BhIGpaHmilie
napaMerphl ¥ pasMephl BeproJeTa JC/UKHBI GbITh KOHCTPYKTHBHO Iens-
cooBpasHbl ¥ BHINOJHHMEL.

OcHOBHLIMHM TapaMeTPaMs, KOTOPHE TpeByeTCH mNpaBH/IbHO HAMo-
THTbL HJH OMNpemeNHTb JNIA MPOeKTHPYEMOTO BepToJleTa, MBIRIOTCS:

4G
Harpyska Ha oMeTaeMyl HeCyIIHM BHHTOM ILIOUalb P=rpy Kl
™

yaeJabHas Harpyska Ha MOLLHOCTh HBHI&TENS q-—:% Keja. c.

u mapamerp g}/ p xdhlm a.c.
KpoMe TOro, MOANEM AT ONPEAEJEHHIO TADAMETDH HECYIIETO RHH-
Ta D, 1.6 u g
Tsra Hecymiero BuHTa BhlpamaeTcs H3BecTHOf (opmynoii Beaohepa
2

— 3
T=(75 14 E]/ % -qusD) , (8)
cZ
rue 710=277—~0'rﬂocm‘e.nbumﬁ K. 0, . BHHTA NPH pPadoTe Ha MCCTe,

K
N, —MomHOCT: HA BHHTE.

i

Ha.pexume BuceHHs y zem T umeem I—0 u p=0,125; Toraa
u3 ¢opmyab (8), BepasuB B wHelt N, wuepes MommHocTn ABHTE-
Teas N(Ny=1(N, rae ;, — KoshpHuMenT BCeX NOTePb), NOAYIHM

(g VP )y=37,50x,. (

@opmyna (S) maer norpebroc Ges yweTa BNHRHHA 3eMAd  3HayeHH:

napametpa (¢ V' p),, NpH KOTOpOM BepTOJeT MOMeET BHCeTb lia yponlie
Mopst. M3 ¢opMyJsitl BHAHO MPAMOE BIMsSHHE HAa 3Ty BeJHUNHY KawgecTna
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Hecyulero BHHTA H Koa(hHuKerTa NOTEPH smoriuocTH. Hem BuITIe Ty
4 messlue noTepy {uem Gosblie ©), TeM Jydlle BepTOJCT, TCM 6ombure

syaucnue ¢y p, NpH KOTOpOM BO3MONHO BHCeHHe, TeM MeHplle OH
Tpefyer MOLUHOCTH I NOICPAKAHHA JIAHHOrG Beca WX upH Aaimof
momaocTH Gyder GoJblue NOAHMMATE noJesHOR Barpy3kH.

JNas moGofi BHCOTHL HA PEMHME BHCCHHUS

@V =V PRAV S, (10)

rme AV A — BeMuHKa, 3aBHCAWAs OT BhICOTH noseta ¥ arMocdep-
BHX YCJIOBHH.

D70 BEIpaXeilde MoXer CIyXHTb 1A onpefeneHHa CTaTHyeckoro
floTOJIKA BEPTONETA. Ono yKa3biBaeT, KaKOH HYXHO MHMETb napamerp
(¢ V' p), . arobnt ccaTiuecKufl MOTONOK BepToseTa Gbi paneH BECOTE, co-
OTBETCTBYIOltlell ONPEAeJIeHHOMY SHAUeHHIO AV A. :

Ilapametp (qu);. moTpeGHBIH s CO3AaiHi ckopoctH Vy TIDH
BEpPTHXKAJIbHOM B3/IeTe, MONHO BHIPa3HTDH NpHETHKEHHO TAK!

(q m)\: (4 VE)« , (11)

]+:-‘T%:-‘ Vy
3rr
rae Vg — OTHOCHTENbIH K. 1. L, Ha. BUCEHHR,

M3 Qopmyn (10) {11} Buaso, YTO A5 NOJYHCHHS nyAUOH CBOPO-
LOMLEMHOCTH BCPTHKALHOTO B3.1ETa K1 3aanHOTO CTATHUCCKOro TOTO-
Ka BepToJeTa HeOGXOAUMO, yro6u napaMeTpH (g Vp)an (gVpir
e OMNpCAeeHHoe 3uauelike, MEHbUIEe 1O pequumue, e (§V P o
yepe3 KOTOPHIH OHH BbIPAKAIOTCA. [NosToMy npexpe Beero CIEAyeT

onpesedHTs TO opMye {(9) napamerp (g V' p)e, norpebubiil A BUCE-
wuf BepToJiera Jannoro seca, A yero HyXHO NpaBHILIO OUEHUTH %

u T
W B3ATb ¥p, COOTBETCTBYIOWIHMH OnpeieieHHOMy e ©°, npH KOTO-

pHIX HeCyLinii BHHT POSKTHPyeMOoro Beprosiera He OyZeT HMeTb CPHIBa
\ia KOHIAX Jonacrefi Ha BCeX peXHMax moJjera.

Tpeasapureibio L — ko3(duuHe T BCeX MOTephb MOUIHOCTH —
MOXHO OLEHHTE TaK-

Jna Beproiera C MOpPUIIEBHM jBUraTeleM OLHOBHHTOBOH CXeMul C
XBOCTOBEIM BHHTOM OH paBeH

C.— ot "~
= ot X =XB)y

rae ¢, — Kos(QuLUCHT NOTCPb Ha TPeHHE B TPaHCMHCCHH 0,95=-0,96;
oxn — KOG QHIMEHT TIOTEPL HA oxJamAeHHe 0,840,951
Uan — KOG @HIMEHT F0TEPL HA xBocTroBO#i BHHT 0,91--0,93.

1 B cayuae, KOTLA BEHTWIATOP C KanotoM BKAIONEHR B CHCTEMY NOpiHesoro ABH-
raTeds ¥ MOMUOCTh ABUTaTensn Aaua ¢ yueToM NOTeph Ha OXAAMACIME, oxn = 1.0
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Jlis OBYXBHHTOBBIX BEPTOJIETOB NMONEPeqHOil H MPOJOJBHON cxeM Ge3
1lepeKpLITHA (TO K€ M A1 MHOrOBMHTOBEX)

f.'z':r';ou-
Kus(ppuupenTsl C, H foxn — TAKOH 2KG BelHYHHBL, KaK B Clyuae 0oAHO-
BHIITOROIO Bep'ro.ﬂe'ra. 2

Jna BepToJIeTOB COOCHOH CXCMEl # C NEepPeKPelldBaoumMiucs BHHTA-
MH, a TaKKe JJIF BEPTOJETOD C YACTHYHBIM NEPEeKPHTHEM BHHTOB, KpoMe
noTepb MOUIHOCTH Ha TpeHHE B TpauCMHCCHH H Ha oxJsiax eHue, HUMe-
ioTCs enle norepd Ha B3aUMOBJIUAHHE BHHTOB.
B s10M cayuae

[ -
a7 T 0XT JIePs

rae Cap — KO9dMPUUHMEHT, YUHTHIBAIOWIKH FOTEPH
Ha B3aMMOBJHAHNE [PH NEPEKPHITHH.

T1puGaHKEHHO erc MOXKHEO OIeHHTH 1o (opmyne

L 3 bur, 47. [lepexpuiTHe
:“"P=(0'13"b_+0'74) . HeCYLUHX BHIITOB,
X L
Tag -5 — OTHOIIEIHE P4CCTONHUA MEXAY KOHUAMH OMeTaeMBX JHCKOB
K aHamerpy (dur. 47).
Ecau nunTe ycrauosdcHL 6e3 nepekpLiTis, TO I[—;- =2 u Kosthu-

iIMeHdT :;mp=|, T. @ ROTEPb HA B3aHMOBJHSAIIHE HCT.
3

. 3 .
JIA5 COOCHBIX BHIITOB 5 =1 H fuep=(0,87)? -=0,81, uro coOTBETCT-

pyer corsracHo (8) yMeHbIuenHio oGUIei TALH COOCNO PACMNOJIOMKEHHLIX
HHHTOB Ha paccTosiiuu Apyr or gpyra Ha 0,10 no cpaBHEHHMIO C H30JH-
poparsbmy BUHTAME (T 560 =1,74T c0m) -

Jlas Beprosiera ¢ MeXaHHYeCKMM IPHBOJAOM OT TYPGOBHHTOBOrO ABH-

ratedld Lo 1,0.

OTHOCHTENbHMI K. M. J. 7 HeCyllero BHHTa, Bxoasuluid B dop-
uyay (9), 3aBHCHT OT reOMeTPHUeCKHX NapaMeTpPOB BHHTA; CyMeHHS €,
3anOUHEeHHS &, 3AKPYTKH €4, YI71a YCTAHOBKH ©o M XAPaKTEPRCTHK NPO-
¢guaa. Ou fo/bkeH GbiTb TaKHM, YTOOE COOTBeTCTBYIOUIMA eMy KO3(-

dulucHT G Hecyilero BHHTA HE MPEBOCXOAM A5 NAHHOIO BepTo.eTa
[+

NpM FOPH3OHTAALHOM MOJeTe HA MAaKCHMAJBHON CKOPOCTH MPEAENbHOTO
JHAYSIHSA, ONPEAe/SIEMOTC U3 YCJOBHA CPHIBA NOTOKA 112 KOHIE JIOMACTH
na asumyte 270° (¢ yueroM BHICOTH nojcra)., MakcumanisHoe 3Hade-
liHe 7y MOIKET JOCTHUb ¥ ONTHMAJBHOIO BHIITA BeJHYHHE 0,8, no ecJu
paxe BTk wy=0,75 u {=0,81 anm onHOBHUETUBOrO BCPTOMETE, TO

lotpeSwan peawunna napametpa (q)/ p), Au Bucennst Gymer pas-
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na 22,8, -Onnako orpaHuyeHusi N0 CPHIBY BHHYXKAAWT 6Gpats A

C.
OGEIYHOTO BePTOJETa MeHblliHe —>, KOTOPHIM COOTBETCTBYeT GoJee HH3-
[+

kuli Wy, craio ObiTb, # MeHbllee 3HaueHme (§1/p)o A1 pexuMa
BrceHHsl. UTOOK HCIIONB30BATE Tl max HOCYUIETO BHIITA, HEOGXOAMMO a9
HCKJIIOYEHHA CPHBA NOTOKA HA Vi HMETh BO3MOMHOCTE DPasrpy3HT:
HeCYIiHi BHHT (T. e. UMeTb lia BepToJeTe HenoJBHXKHOe KPELIO} Hiui

c
TIOHH3KTh —- DYTeM YBeJH4eHHs! OGOPOTOB HecylUero Buira NpH Vi
S

No cpaBHeHHI0 ¢ 00OPOTaMM Ha peXuME BHCEHHS H BEPTHKAJBHOM
paJsiere. JIIs 3TOrO HyHO OBIJIO 6B HMETH KOPOGKY CKOpocTefl B CHcTe-
Me TPaHCMMCCHH WJIH HMETh BO3MOMKHOCTL M3MEHATh OSODOTH IBUTATEs
Ha HOMHMHAJLHON MOLIHOCTH, KaK, HampuMep, YV JAByXBaJjbHOrO TypGo-
BHHTOROTO ABHraTens. J1Js npeBapHTe/ILHOTO oOflpefeselns noTpeSHoro
AJIst BUCeHust napaMetpa (¢ ) p)o OBHUYHOIO BEPTONETA CJeAyeT MPHISTL
p=0,7 a5 3aKkpyuenHLIx JomacTeit u My=0,60 AAs rnocKmX.

[Nocne TOro ‘kax onpefedeH Mapamerp (qu Yo, Hano onpeaesHrL
p ¥ ¢. Ilpu ubope p HyMHO, UTOOW BepTHKaNbHAs CKODOCTb Y BEPTO-
JeTa NMPH NIaHHPORANHH HA PeXXKHME aBTOPOTAUHH ObiJIa B AONYCTHMHIX
npedesax. JKeiareasno, yro6u ona Gwiia mwe Gosiee 6—8 m/cex mpu V
o TpaexTopuu 120—150 xM/4ac u COOTBETCTBEIHO YroJi TIaHHPOBAHHS
Ha aBTOpOTalMu Gbl1 He Godee B§.,—=10-—14°. Cirenyer 3aMeTHTb, uTO
npx TOAphIRe OOIIMM MIarcM HecylLiero BHHTA NpH MOCagKe Bep-
TOJIeTa JIONycKaeMasi BeJIMuMHa Va MOMeT GHITh HECKOJBKO [OBRILEHA.

BepTuKa/uias CKOPOCTb CHHXKEHHA MMPM ABTOPOTALMH BLIPAXaeTcsl
caenywouiei dhopmyaok:

—
= g
V,=1,48 V s (12}

Ha ta6sa. 2 nuaHo, UTO MOYTH BCE BCPTOJETH C OANEM JBHrateaeM
co BaJeTHEM Becosm o H000 xe mmeror Harpysky p or 10 o 16 Ke/s?.
Hcximouenne cOCTaBJIAIOT HEKOTOpPHle ABYXBHHTOBLIE BCPTONETH, Y KO-
TOPHX Harpyska B CHIYy KOHCTPYKTHBHEIX cOOOpaXKeHHH IOBHILUEHA.
Y BeproeToB C ABYMf JBHIATEeNAMH HArpyska MOXKeT GhiTh TakKwe
ysesudeHa, NOCKOJbKY BRHYXJAeHHan TOCAJKA Ha peuMme aBTOPOTATHU
NI TAaKHX Bep'mne'ron NMouTH HCKIOUeHa (O}.IHOBP&MEHH&H OCT&IIOBK..[
HBYX ABHraTtenelf — GoJblIAs PEJKOCTD).

JlIsi BepTOJNIETOB C OAHMM ABHrATeJieM cO B3JETHRIM BecoM oT 5000
no 10000 k2 marpysky p opuxomMtcs nosbmuath go 20 Kefw?, a ¢
IBYMSI [BHTATENsAMU — J0 25 Ka/m2.

C pmaspHefiluMM yBeJNIHYEHHEM B3JIETHOTO Beca M pasMepoB BepTo-
JETA HATPY3KY p 10 HeoOXOEHMOCTH NpUfeTcs elle Govbllie YBeJHun-
BaThb, YTOOH He TOAYYUTb KOHCTPYKTHBHO TPYAHO BRINOJHHMHEIX pasMe-
pOB HecyIllero BHHTA B MeXauuiecKOTo NPHBOAA, HO NPH 3TOM CHJOBZA
YCTaHOBKa AOJPKHA HMeTb o0s3aTenbHO ABa WK Goslee ABHWrareJefl.
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IMpu Bufope p cieayer Tak¥e [OMHHTb, UTC TpY 3aaaHHOH MoOUI-
HOCTH TOAHMMAEMBIH HeCylUIMM BMHTOM rpy3 OyderT o6paTHO Hpomop-
nporanen Vp. Dro chaenyer w3 Buipaxenns (9), KOTOpoe MOMHO
HPE}ICTEBHTI: Tax:

G =375 75—
. ¥V F

TakuM oOpazoM, JAis NOBbINEHHs [OJC3HONR 1arpyskH IPH JAHHOH
MOLLHOCTH CJefyeT CTPeMHTECS K MEHBIIMM Harpy3kaM p (B Kampol
Becosoll KaTeropHH BepPTONETOB), NPHHHMAS BO BHHMAaHMe KOHCTPYK-
THBHRIE CoOBpaKeHus.

Tlocnie pmGopa Harpyskd P Ha OMET2eMEIH JMCK #  BBIUHC/ENHS
(9 ¥V Pha (¢ Vpixn (V) us dopmya (9), (10) u (1f) moxno
onpeAenuTb: yjeJbHble Harpyskd Ha MOIHOCTE o, §u U §x, COOTBET-
CTBEHHO NoTpefHble AAs BHCEHHMS ¥y 3eMJH, JJA NOJYHYeHHst 3aJlaHHOro
CTATHYCCKOTO MOTONKA U AJs MOJYUeHHUA HYXHOfi CKOPOCTH BEPTHKAJa-
HOTO B3JIeTa,

3nas yjedhHee Harpy3kd Ha MOLIHOCTb, MOMHO OCHPEJEIHTh [0-
TpeGHYIO MOUIHOCTL CHJOBOH YCTAHOBKH IPOEKTHDYEMOrO BepToJieTa H3
CeIVIOUIHY BEIpaX<eHHi:

MOLIHOCTb, HeOOXOAUMAs IS BHCEHHS Y 3CMJH,

o -
- (13)
70
MOILIHOCTE, HeO-GXG‘!IH‘MaH A8 nOWTYHUe RN CTaTHYeCKOro 1oTo. 1Ka,
G
N=—; (14)
Ju

MOLIHOCTb, He0oBXx0iUMan WM BEPTHKAJLIONG B3jdera <0 CHOPO-
cTbio Vi,

N=Z. (15)
4

TpaHCrOpTHEC HRaccaKHUPCKHe BepTodeThi CJIEeAyeT NPOEKTHPOBATIr
TaK, 4TOOR (€3 BJAMHHHA 3eMJiH OHM MOMIH -PHCETh Ha YPORIIE MOps Ua
HOMHHAJBHON MOLIHOCTH B Xapxui JeTHHil Aenb. BepTuka/pHuld Baner,
KaK peXHM KpaTKOBpPeMEHHHIH, HYMHO [POH3BOAHTL TOIViA lla MAaKCH-
MaJbHOH MM B3JeTHOH Moumoctd. [Ipl TakoM YyCJOBHM Y HEpToacTa
Gymer Hausydluasi BecoBas OTLAYa.

Jame y Tex DepTOJeTOB, KOTOPHE M0 3a[aHHIO AOJMHBL HMCT'
IJIHTe/bHHE BePTHKAJbHHEIA MOJET Ha HOMHHAJIbHOH MOUIHOCTH, HYXKIO,
KOHEYHO, TAKXKe HCNOJb30BaTh MAKCHMAMBHYIO M B3JETHYIO MOILHOCTD
(B Teyerue 5 Mmui,) AJA BEpPTHKAJILHONC B3JeTa K HaGopa BHCOTH.

B ra6a. 2 npuBeldeHRl BEJHUMHE pacriofaraeMblx gVp u q pas
psla CYLISCTBYIOIHHX BePTONETOB; H3 lee BHANO, UTO YAGAbHAA HArpy3-
Ka Ha MOILHOCTE JJIA JIETKHX BEPTOJIETOR BCEX CXéM depemﬁ B Ipeje-
Aax or 5 po B xefs.c, AR cpegHux Beproderor —oT 4,25 Jo
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3,0 kefa.c. Jnsa TAXENbIX BepTOJNETOB, Kak ORJIO YKa3aHO Bhlle, HA-
FPys3Ka Ha OMeTaeMyio IUIOINaibh HecylMX BHMHTOB Oyfer no HeoGXonH-
MOCTH PaCTH; B TC )K€ BpeMs LIS COXpaHeHUs TiapameTpa gV p wa
HY)XHOM YPOBHE NPHACTCA VAeJEHYIO HATPY3Ky Ha MOIHOCTD ¢ TOHH-
HKaThb.

HHameTp Hecyllerc BHHTA. [IPH H3ReCTHOM E3MCTHOM ;
Bece M BHIOpaHIION HArpyske p Ha OMETaeMyIo [UVIOLLaAlL AHAMETP fecy-
< 1l]erc BHHTA ONPCAEIAETCs M3 NPOCTOro BhIpaiKeHHs ;

poy/ T

O6GopoTun mecyulero BHHTa. Kpome ykazawnnx napamer-
‘DOB, XBPAKTEPHHIX J17 BePTOJETOB BCeX CXeM, NPH NPOSKTHPOBaHHM
HYXHO onpefeduth 0GOPOTH 1 M 3anojiHeHHe ¢ HECYLIEro BHHTA.

OGopoThl Hecyllero BMHTA HIM COOTBETCTBYIOUIYIO OKPYXKHYIO CKO-

Pocts wkR Hajo BRBPaTh UCXOAA M3 TOrO coobpameHHs, YTOGH HeCylUHH
sUAT pafiorad Ha pemuMe BuCeHHSC AOCTATOUHO BHICOKUM K.IL 4. H B
. 10 Xe BpeMfi Ha MaxKCHMa/JbHOH CKOpPOCTH DoJeTa He OGHJIO CPhIBA
i TIOTOKA ¢ Jionacreli.
: JLns TsoKeNIbIX BEPTOJETOB H BePTOJETOR ¢ MAKCHMAJbHBIMH CKOpPO-
cramu 220—250 xmfuge wyxHo 6pate wR He menee 200 mjcex. Ham
JlerKuX H MeHEe CKOPOCTHHX BepTosieToR wR==160—180 m/cex. 3anas-
INHMCH OKPYHON CKOpPoCThIO wR, MOXKHO olpefiefuTs O

2
Co=p—~—. 16
PRy (16)

L

KospdbuuuerT 3anoauceHus Hecyuelo BHHTA.

Cr
Onpenesius o6opotsl u C; BUHTA ¥ 3uas TIPCA/IEHO AOTYCTHMbIE .

MOKHO OMPeAEanTL KoXbhHIIMeNT 3an0mieHns .

s ST (17

Cr
T BbIﬁHpaCM I3 YCIOBHA HeAonYLIeHHsT CpuiBa Ha KOHLEe J0nacTH

[PY 3HAYEHHH u, COOTBETCTBYIOIIEM MAaKCHMAJLHON CKOPOCTH BEPTOJETA
C Y4eTOM BHICOTH NOJIETa.

Ha sufop KosthduiedTa 3anoJHeHH$ BJHMSIOT KOHCTPYKTHBHEE
coobpaxenus, [Ipy cMilKoM MaJoMm 3anofiHeHHMM u GoJBUHX 060poTax |
AeJib3s CKOHCTPYHpPOBATb APOYHYI JionacTk MM oHa OyAer umerb Hpo- -
Guan ¢ GOJBINOH OTHOCHTENBHOH TOJUIMHOH, YTO NpuBefieT K 60JbLiMM
norepAM Ha npodhuibHOe CONPOTHBJeHMe HeCyllelo BHHTA. DoJblloe
3anoJiHeHue NPH CHHIKEHHBIX 000pOTaxX TAKMKE CBH3aHO C KOHCTDYKTHB-
HBIMM TPYEHOCTAMH — CJIOXKHee caenaTh JONacTb ¢ JOCTaTOYHOH JKecr-
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KOCTbIO Ha kpyueHme. Ha npakrTuie Be/MUHHAa ¢ BecbMa pasHoobpasha
(cm. Ta6a. 2); ona koqebnercst ot 0,03 no 0,07. ¥ AByXJ0onacTHRIX BHH-
ToB o==0,03, y Tpex-—ueTbipexnonacTinx GoJibile. Cpeaxee 3HaueHue
ko3thduuenTa 3an0JHeHHst Ia ogHY JonacTs, Haubojee YacTo BCTpe-
qalIeecs B NOCACAHHX KOHCTPYKunax, paedo 0,015--0,018.

O6opoTi ¥ 3anoJiHeHHEe HECYLUEro BHITA CBf3aHH JIPYT C EPYrom:
yeM Hofblle COOPOTH 1IPH OAHON H TOH 2Ke MOUIIOCTH Ha lleCyilem
¥HHTe 2ajadllore AHamerpa, Tem MEHLIDEG A0JAXKHO 6LITh 3anoJHeHBe,
9T06H COXPAHHTL YroJd YCTAHOBKH JIODACTH, NPH KOTOpPOM edlle Oyaer
JIOCTATOYHO XOPOIIMH K. m. X, H, HAOB0ODPOT, ueM Menbllc OOOpOTH, TeM
60Jblle 3an0JHeHHe,

Jo nocaefHero BpeMeHdH CyUECTBOBANIO MIIGHMC O TOM, YTO OGOPOTH
1leCYHIET0 BUHTA NPH MOTOPHOM MOJeTe HO.LKHIE ObITh BRI 0G0POTOB
HCCYLIlero BUHTA Ha peXXHMe aBTOPOTALMH, YTOOR HCKJIOUHTH ONAcHyi)
norepioc 060poToB H OOJErddTh BRIHYMAEHHHH Iepexog ¢ MOTOPHOIO
NoJIeTd Ha MOJIET C aBTOPOTHPYIOILHM BHHTOM, HO BBeJcHHe B CUCTEMY
yrnpapneHusl OGIUHM HIATOM PeryjaTopa HNOCTOSHHBIX 4kced 060pOTOB H
IpYrux npucitocofjeduil, aBToMarndecK cOpachBalomuX o6iui mar
[pH OCTAHOBKe ABHTaTesifl, CHUMaer 310 TpeboBaHue.

Onpegenup C,, Ml HaileM ¥ ©y— YrOJl YCTAaHOBKHM JIOMACTH HA
pexHme BuCeHHs, TaK Kak C, 3ABHCHT OT ©p, W 9Td 3aBHCHMOCTb AACTCH
Ha rpaduKe XapaKTepUCTHK HECYLEro BHHTA.

IIpu BLIGope 060POTOB MM OKPYIKHOE CKOPOCTH @R HYXHO NPHHATDH
B0 BHHMAHHe CKHMAeMOCTb BO3AYXd; HEMb3A JAONYCKaTb, 4ToObl Ha
EOHLE J0NacT¥ BO3HHKAJ BOJHOBOH KPH3MC, TAK Kak MPH 3TOM YBeJH-
UHBACTCH Npodu)bHOE CONPOTHBACHHC HECYLero BHHTa ¥ NepeMellaeT-
C§f LeHTp A4BJeHHS N0 XOPAe JONacTH. ASPOAHHAMHYECKHe XapaKTepH-
CTHMKH Hecylicro punrta Oyayr yxyawentl. [Jo3Tomy BecbMa BaMHO
HaMeTHTb TPAHHMLY 3Ha4eHHN oR M p, yepes KOTOPYIO He CAeAyeT mepe-
NOJHTE BO u30exanHe GOJbLUKMX NOTCPDL 112 HECYUIeM BHHTE BCACACTBHE
BIHAHHS CHUMACMOCTH.

[ToMumO yBeTHueHUS NPOQUALHOTO CONPOTHRIEHMSA HECYLEre RHITa,
SJHSHHE CHKMMAEMOCTH MOMXEeT CKa3aTbCR W B NOAB/JEHKY BHOpamuil Ha
BepTOJeTe, TAK KaK BOJHOROE CONpOTHBJelHe OyzeT HCKOTOpPo# nepua-
AMYecKO# GyHKUHeH ¢ 4acToToH, paBnoi kn, riac R -—— yucao J0nacrei.
Kaxpas Jonacrb, HPOXOAA 4epes AUMYTAAbHOE NOMOKEHHE, TAC BO3-
" HIK8eT BOJHOBOH KPH3HE, NOJAYUAET HMIYIALC. DTH UMILYAbCH MPHBOART
K BuOpauusaM BepTO/ieTa M BHOpAaNMAM B LCOH YIpABACHHA;, B ocofer-
HOCTH CHJILHBIM 3TC BJIHMSIHHE MOX{€T OKA3aTbCA B CJayyae Jopnactei
C WapHHPIIBIM KpPenleHKeM KO BTYJIKE.

§ 5. BHIEOP ABHTATEAS

B GosbluMHCTBE ClyyaeB B T.T. YKR3RBAeTCH JABHraTesb, KOTOPhIH
Cae/lyeT yCTaHOBHTb Ha BeprofteTe. Torga HeoGXORHMYIO MOLLHOCT,
OrpeieIeHHYI0 IO B3JIETHOMY BECY H YJeJbHON Harpyske Ha MOWIHOCTh
u3 {13), (14) u (15), Hy»XHO CPaBHUTL ¢ MOUIHOCTERIO, 3aJaHIION B T.T.,
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¥ YCTAHOBHMTH, COOTBETCTBYET JH I0Je3Has HarPy3Ka, MAJBHOCTE MUK
[IPONOIKHTEIEHOCTD TI0JIeTa 3a1aHHOH MOLIHOCTH. B cilyyae HecooTBer-
CTBHS HYMHO H3MEHHTb NOJe3HYI0 HATPY3KY HJM HAJBHOCTB.

Jns nonyueHHss HeOGXOAMMOR MOLIHOCTH MOMKHO CTABHThL JBA ARH-
rareas. Bec cusoBOB yCTAHOBKH NPH STOM B INIPOLEHTax OT Beca
KOHCTPYKuME OyZeT Heckonbko OoJpllle, HO 3470, eciu obBecleuyTh
BO3MOXXHOCTb MOPH30HTAJLHOIO TIOJeTa HAa OAHOM JBUCATEC, YBeJlMuM-
paercs 6e30nacHoCTR NojeTa. Taxk, HanpHMep, YCTAHOBJCHO, UTO Be-
POATHOCTD BRUIYICAEHIION NOCAAKH M3-32 NEMCIPABHOCTH JABHTATedst v
{aMoJeTa ¢ ABYMS ADHIATEISMU BO MHOI'O Pa3 MeHbLUle IO CPaBHEHWI:
¢ OMHEM nBuratesaeM (KOHeUHO, IIPH YCICBHH, CC/H BOBMOKEH TIONET THT
OHOM IBHraTese). JT0 NOJIHOCTHI0 NPUMEHHMO K BeprosetaM. Ilosto-
MY H2 MACCANKHMPCKHX BEPTONIETAX peKOMeHAyeTcs CTaBHTh jBa ABRH-
raTeJs.

OcTanosuMed Ha BOLPOCE O HEOGXOHMOCTH n3neTnoR (QopcarHoiil
MOIIHOCTH A1 BEPTOJIETHOTO ABMIatelsi U YCIOBHAX €e HCNOAb30BA HUN
NpH YKCIAyATALMK BEPTOJETa.

HenpapusblO paccMaTpuUBaTh B3MeTHYI0 MOWHOCT: TOJNBKO Kak
pe3epB H MOJMB3ORATBCA €0 B HCKJIIOMHTCIbHBIX CHAyuyasx. BeproJer B
TaKOM CJIyyae MoJyuuTcsi KakK Obl MepeTsuKeseHHRIM, TaK KaK pacyer
Ha MPOYHOCTD TPALCMUCCHH H JPYrMX Y3JMOB IPHXOAMTCA RECTH DD
B3JIETHONH MOWUIHOCTH, a PacyeTHHE JIeTHhE xapamepncmxn onpeReNATh
HCXONA W3 HOMHHAJBHON MOIIHOCTH.

TIpaBMJbHee CUMTAaTh, 9YTO B3JETHYI0 MOWHOCTD HYMKHO BCEr/a
HCHOJMB3OBATH KAK TNPH BePTHKAJLHOM B3JETe, TAK ¥ [PU B3JETe C TOpH-
30HTAJBHOH CKOPOCTBIO B CJIydae I[eperpy:KeHHore meprosera. Baner
BEpPTOJIETA MPOAOJIKAETCA He GOJIeC 5 MMH., B TeueHHe KOTODHIX MOZKHO
HelpepRIBHO pafoTaTe Ha B3JCTHOM DeXKHUMe ApuraTeld, JKesaTenwHo,
4TOBH B3JIeTHAS MOIUHOCTbL He MpeBHIIaNa HOMHHAJbHYO GoJee yeM 1a
15—20%.

BepruxaabHei B3JeT M nogbem OYAYT OCYILECTBJATHCS HA B3JET-
HOH MOILHOCTY, Td4K K&K OHH IpPOTEKalT KparkospeMeHHo. [Ipw mepri-
KaJbHLX CHHKEHHAX TaKiKe MOXXHO KPATKOBPEMEHHO BOCNOJIR3OBATLUS
B3JICTHOH MOLMHOCTbIO. PeXHM BHCEHHS HOJDKEH OCYLIECTBAATLCH Na
0,92V, uomunasuoll MoruHoeTH o MCA; 3To TpefoBaHHe PaBHOCHIBHO
TOMY, YTO Mbf NPOSKTHPYEM BEPTOJCT, KOTOPLIH eule cOXPausicT CEOM
BEPTOJIETHBIE CBOMCTBA TAlNKE H JeTOM B JKADKYI0 HOTOAY; OH MOXKET
BHCETb HETNPEPEIBHO HA OIHOM MecTe {5e3 BIHSIMS 3CMJIM) B Npeienss
NOMHUAGHOTO PeXkuMa JBHrarteias. (JletoM npu [(=30°C wu p=
=730 mm pT. CT. THra HeCyierc BMHTA IOHHMKaeTcH Ma 5% 7o cpabiie-
HHIO CO CTAHTAPTHHIMH YCJOBHAMH, a NOTpefHas MOWIMOCTL YBEJHYH-
paercsy npubmausurensHo na 8%). OmmGka B BHOOpe MOMHOCTH ABH-
rateJis NpuBefer K TOMY, YTO Mbi NOJYYHM CE30HHEH BEPTOMET, KOTO-
pHIi MOXKeT BHMCETDh W B3JMCTATh BePTHKAJBHO TOJMLKO 3MMOH.

BrcoTHOCTL, BepPTONeTHOro ABHIraTeasn Jas Tpanc-
NOPTHOTO, NACCAKUPCKOTO MJH HOYTOBOTO BeprojieTa MOCTATOUHA Bbi-
cordocts 1500—2000 #. DBléabmasi BHCOTHOCTb JABHTATENs MOXeT
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foTpe6OBAaTECA B CHElHANLHBIX ¢/ydasX, JJAA NOJETOB B BLICOKOTOPHEIX
paifoHax HAH JJs noJeTOB Ha GOJbIYH BHCOTY, YeM BHICOTH, [LOCTHI-
HYThHle HA COBPEeMCHHHX BepToJeTax, TpcfonanHe cosflaHws BepTofieTa
¢ GOJLITHM CTATHYECKHWM INOTOJKQM NOTpefiyeT GoJbllof BHICOTHOCTH
IBHTMaTeJIfl, B0 C YBelHYeHHeM BhLICOTH MOJeTa CO3/al0TCH YCJOBHA AJIS
cpbiBa IIOTOKA € JIOMACTEH; MO3TOMY CKOPOCTb ropii30HTaJLHOro flodera
¢ BHICOTOH AOJKHA YMEHbIIAThCH HUAR 060POTH HCECYILEro BHHTAa YBesd-
yuBatnes. [lpy Goablofl BHICOTHOCTH ABHraTelds CO3AAIOTCH TPYMIOCTH
I POEKTHPOBAHHH BEPTO eTa; NPUXOAMTCH 06eCNeyrBaTh BO3MOMKIIOCTh
paboraTe Ha pasHbix 06opoTax BOJIH3H HOMHHAJbLHON MOUIHOCTH JABH-
FATCJIA, HHaue HeCYNIMH BHUHT 114 BBICOTE He CMOXKeT paboraTh Ha MoJi-
IOH MOLHOCTH 6e3 cpblBa TOTOKA C JonacTed; NOTpefyeTcs BBOAMTH
Il TPAHCMHCCHIO BepTodera KOpoOKY CKOPOCTel HJM OCYUICCTBINTL JAPY-
I'He MepH, OTOABHTAIOLGHE CDPHIB I[OTOKA C fgonacteil Ha GoJbIOHY
BHICOTAX H Ha PCKHMAX MOTA ¢ MAKCHMAJILHOM CKOPOCTBIO.

B saxJarovenye paccMoTpeliisi Borpoca o Buifope ABHraTteds A8
HEPTOMETA JIYXHO CKas3aTh, 9TO OCYLIECTBIEHHE ClieLUHYECKHX pemM-
MOB BHCCHHS M BEPTHKAJLIIONO Bajera Tpebyer NJs BepTojcra GoJbiie
MOIIHOCTH, 4eM JJIfi CAMOJeTa TAKOrO JKe B3JeTHOro Beca, TouHO Tak
e BeC CHJIOBOH YCTAHOBKF: MPH PaBHBIX B3JeTHHIX Becax y BepToJeTa
Gonbllie, 4eM Y caMoJieTa (peub HAET O caMoJieTe H BepTOJCTe, CpaBliM-
MBIX IO JIETHRIM XapakKTepHCTHKaM W Ha3HaueHHIO).

Tpe6boBaHHHE K KOHCTPYKIHH BEPTOJMETHOrO JABH-
ratedas Ilourn Bce NOCTPOeHHBle COBPeMEHHbIC BePTONETH HMEH'T
nopIHeBrle JIBHraTeqH BO3AYIIHOTO OXJAMKJeHHS [PeHMYILIeCTBelnlo
¢ 3Be3Acofpa3ubiM pacroNoXeHHeM UHAHHApoB. Jljism Beprc;eTon
MeNlaTeNbBHO HMeTL MHOTOLMJAMHAPOBBIE JBUraTe]H, HMEIOUIHe Mellb-
INy10 CTenenh HePABHOMEPHOCTH KPYTHLIEro MOMeHTA. ITO HMerT >
foJibliloe 3Hadelile AAS YCTPaueHMsi KPYTHMAbHHX KoselaHuil M BHOpa-
unil B cucTeMe TpaHceMmHccHH. C 5TOE TOUKH 3PeHHA »efaTedbHO, 9TOOh
JABHraTeNb A78 BEPTONETA MMe] MAATHHKOBHIE JeMIbep 112 KOJACHIATOM
pajgy. Takxe Oonbllie NOAXOAHT AJH BepTO/ieTa BHCOKOOGOPOTHHII
J(BHTATeJb, TAK KAK BLICOKMe 00OPOTH MO3BOJAIOT [0A0GpaTh DenTHas-

TOp JJIS OXJaX(IelBA C JYuilHM K. IL. 1., He BROASA CHelHadbHOro PeayK-

Topa K HeMY OT KolNellyatoro saJjia, W o/ee KOMDAKTHO ero pactiofo-

HHUTL. B paHunkXx KOHCTPVKI[MSX RePTONCTOB CTABH/HICL JIBHrATENH,
npeAHa3HadveHible A48 camoderos. TlostoMy MyOTH BXTOueHHus, CBO-

fioHOro Xofa ¥ PEAYKTOPH BHIMOJHRMHCH OTAENBHO OT JBHIATCHA.

B nocsenHee BpeMs NOsBUIHCh ABHTATCAH, ClemualtibHo npHcnocobter- .
tibie aJa Beprosieros. Ha dwr. 48 u 49 mokazaun crciHajdLikie JBHrA-

TeNH C BePTHKAaJbHEIM PacloJoXxXeHHeM OCH KOJeHUATOro Bana ¢ Bell-
THIAATOPOM H KamnoToMm JJis OXJaxkaehds ¥ mydroil Bwiowexus. Ha

thur. 48 nokazaH JBHraresb, CKOMIOHOBAHHHI BMCCTe C PejlyKTOpOM -
lleCyUIeTO BHHTA.

KOHCTPYKIMs JBHraTeNs C BEPTHKAJbHBIM Pacroj0KEHHEM KOJMeH A -

TOTO BaJa ABIALTCA }KEJISTEJIbHOﬁ, TAK KdK CHa YMeHbILAET BeC CHJIG-
ROH YCTAHOBKHM M yNpomaeT TPAHCMHCCHIO BepTOJIETA.
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JLi1s HeKOTOpbIX CXeM BepTONeroB
Goviee MpHEMJIEMOR MOXKET OKa3aTbes
ABHraTedb C I'OPM3OHTANLHO Pacnoso-
JKeHNbIM KOVICHYaTHM BaJiom (thur. 50}
(Hanpumep, JAA  KOMOHHHDOBaHHBIX
BepTOJieTOB; LI BEPTOVIETOR, Y KOTO-
PHIX JABHraTeJH HAXORATCH B OTARIb-
HBIX BRIHECEHHBIX TOHIOMaExX).

Ilpu mufope jmeuraTefs NOMKHE
NMPHHUMATLCA BO BHHMaHKe Clellylo-
li{He MOKa3ATENH.

1. ¥aenpnhif Bec mBHraTe.s.

2. ¥jeqsHBI PACXOA TOMJINBA.

3. Haje»HOCTL M AOJITUBCUHCCTE.

4. Yno6cTBo sKCIyaTalIMy.

5. YpaBHOBeUIEHHOCTh ABUTATENS It
DABHOMEPHOCTh er0  KPYTHLEro  Mo-
MEHFA,

6. IpueMucTocth.
dur, 48, Beprotermsfi AsraTenh C 7. BoaMoxHocTs 3anmycka Gea ma-
BopTHKanbHEM pacTOncKeumeM o PY3KH H BDAUlAIOLIMXCS MAcC, Bbl-

JIEH9ATOND Baa. OOMHAKILIEX POJih MaXOBHKA.
8. CTOMMOCTD. _

Mannit ylenbinil Bec U Mauif yAeJbHHE PacXof JABHTaTe]s OCO-

feHHO BaMHH s BepToNieTa, TaK Kak ero CMioBas yCTaHOBK4, KaK

i -
L, T . g it

Gur. 49. BeproNieTHre ABHTATENH € BEPTHKANLNBIM PACTIOAOAEHHCM KIVIEHYATOTO
Bana.
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GBIJIO CKA3aHO BHILUe, roJiydyaeTcsa TAXeJdee, YyeM Yy <amoJera, a Aadb-
HOCTL BCJIeICTEHE HEBLICOKOrOo KauyeCTBa BCero EBepToJieTd Takxe
HEBEJIHKA.

Qur, 50, Bepronerspifi ABMraTeNh ¢ TOPHSOHTAJIBHHM pPAaCIOIOMKEHHEM
KOJeHYaToro Baja.

BoamoxHO, yTo B Smnkaiilnem SyAylieM MecTO IOPIHHEBLIX ABHra-
TeJlefl Ha BepTOJeTax 3aHMyT razoTypGHHIIEE (TYpGOBMHTOBLIC) ABHril-
teqd. IlepcnekTHBR! IpHMEHEHHs HX B KauecTBe CHJIOBOW YCTAHOBKK HA
BepTOJleTaX BechbMa 3aMaHYHBRL.

Briize ormeuasock, uro y Beprodera © TYPGOBHHTOBHMH ABHraTe-
JIIMH [IOBHICHTCA BecOBafi OTAA4Ya 3a CYeT 3HAYHTEJLHOTO MOHHKEHHs!
neca CHJIOBOH YCT@HOBKH, XOTH BEC TPAHCMMCCHH HECKOJbKO NOBHINIAGT-
CA BCJIEACTBHE YBeJHUEHHsi nepeAaTosHoro orHoweHus. Ou Syaer uMeth
TaKXKe JydliHe BHOpPOXAPAKTCPHCTHKH, TaK K4K HEePABHOMEPHOCTE ¥
TYPOOBHNTOBLIX JIBHraTesed MeHblle (HCKIOUAIOTCH HCTOYHHKH BHOpA-
IIHH, TaK KaK OTCYTCTBYCT BO3BPATHO-NIQCTYIIATE LIIOE JABMMENHEC Mace
H razonas HepaplioMepIliocTh OT YepeAYIOUIHXCH BCILILLICK B EMJMIIAPAN,
KaK y nopumHeBhix apuraresei). TypGOBHHTOBOH gBHraTelh He Tpebyer
CleiMalhbiOro BEHTHJAATOPA ANA OXAaxjeHus. JlollcanuTtensnas Tira
PeaKTHBHOIO cOMJA MOXET CMNOCOGCTRORATEL YRENHUENU0 MAKCHMAILNOM
CKOPOCTH TOPH3IOHTAJLHOIO NO.IETA.
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Hlym orT paGoTH TasoTypSHHBHX IBHraTenell MeHLlUIE, YeM OT BH-
%400a NopIUHeBOro ApuraTtess. HTo e KacaeTcs HeolXOAHMOro 3amaca
TONJHBA VIS noJeta Ha JAaJbHOCTh, To pa’HMla GyAeT HeBeJHKA, H OHa
Oyner yMeHbllaTbcsi B JAaflibHeHIlleM, TaK KaK Haj YCOBepIUeHCTROBA-
HHeM rasoTypOMHHbIX J[BHrartelefi cefiyac ycuJieHHo paborawr, u B
galbHefillleM ¢JeflyeT OMKUAATb CYIIECTBEHIIOI0 CHHMKEHHS YACIbHOrO
pacxona tomyiHpa. IloKa emle HMeEKTCS efMHHUNEE CIydad YCTAHOBKH
Ha BepTOJIeTaX ra3oTypOHHHLX ABHI'ATESCH, HO YXKe CTPOMTCA H Npoex-
TupyeTcs GO bINOE KOJHYECTBO BEpTOJETOR, OCOGCHHO THMCJLIX, ©
MeXaHH4YeCKuM l'lpHBO,'J,OM Hecyuiux BHHTOB ©OT T_VpﬁOBHHTOBHX ABHra-
TeseH,

§ 6. BLIEOP NTAPAMETPOB U MECTA PACHNOJIO)KEHHSA
XBOCTOBOI0 BMHTA OJJHOBMHTORBCGFO BEPTOJIETA

XBOCTOROI BHHT Y OAHOBHHTOBOIO BeproJicTa ypaBHOBeMIHRaeT
DCAKTHBHHIH KPYTSALIME MOMEHT Hecyinero BHHTA H CHYIKHT CpPeNCTBOM
NyTeRBOTrO YNpPAaBJIEIHA, 3aMeHsis COGOfil pyJb (I0BOPOTa, A TAKKE BBINOJ-
HAeT POJIb KHM/JIeBOfl NOBEPXHOCTH, CTAGHJIMSHPYA BepTOJIeT [IpH TOpu-
SOHTAJIEHOM [0JleTeé B DYTeBOM HaNpapBJieHHH (OTHOCHTENLHO OcH Y.

Huaverp d # 0GOpPOTH XBOCTOBOLO BMHTH, a TaKie KOs(hHIMeHT
3aMOMHEHHAl o ONPEeAENAOT HCXOAS K3 TOro, 4robel IOJYYHTh JOCTa-
TOUHYK) TATY AJif YPABHOBEIUIMBAHHA PEaKTHBHOIO KPYTSIIEr0 MOMEHTA
HecylLlero BHHTA H JJfl NYTEBONC yNpaBJeHHA NPH MHHUMAJBHOR MONL-
KocTH, 3aTpausBaeMoli Ha XBOCTOBOH BHHT.

Heo6xonumas TAra XBOCTOROrO BHHTA JAJil yPapBHOBEMIMBAHHA Max-
CHMaJI-HOro PeaKTHEHOI'O KPYTAIero MOMeHTa JOMKHA GHITh yBReJaHieHa
B pacueTe Ha MyTeBOe YNpaBJIEeHHe BEPTOJETOM NpH HeGAarOnpHATHOM
HampaBJeHHH BeTpa- (B OCOGEHHOCTH HA BHCEHHH OPE GOKOBOM BETpe H
NPH pa3BOpOTe XBOCTOM Ha BeTep).

MagcuMabHas TAra XBOCTOROIO BHHTA Ha peXKHMe BHCEHM: AOJKHA
GLITh He MeHbINe:

M
P=12-%, (18)
L!l
rie M, —MaKCHManbHE KPYTAWMKHE MOMEHT;
L,,—naedo TACH XBOCTOBOI'O BHHTA, NPHOMHKEHHO MOXHO
CUHTATDb

Hicxons u3 3TOfi BesIMUMHBI TArH HYIKHO NoAobpaTe nmapaMcTpul XBOCTO-

BOID BHHTA.
HOuameTp BHHTa B Tafa 3 fupHBenesH 3HaYeHHs OTHO-

uleHHs JAMaMerpa XBOCTOBOrO BHHTAa K JHaMeTpy IeCyIlero BHHTa
¥ NOCTPOeHHHX BepTovieroB. OHu Haxoaarca & npagenax (,16—-0,2.

Uem Govapllie o TeM MeHblile B NPOLEHTHOM OTHOIUEHHH MOIUHOCTH,

3aTpAYHBAeMaf Ha XBOCTOBOH BHHT.
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O6opoTH # KO3pPHUMEHT 3aNONHEHUNT ¢ XBOCTO-
Boro BHHTA. OG0POTH ¥ 6 MOMXHO HAMETHTb 'HCXOAS H3 JOMNYCTH-

" o d
MO OKPYMKHOH CKOPOCTH BHHTA (c.}—-Q—), KOTODYIC HYXHO BhHIGHpaTh

TaK, 9ro0H Ha BCEX PEXXHMax T0JeTa OTCYTCTBOBAJIN CPHB MOTOKA C
KOHUOB JiONAacTel ¢ BJIHAHAe CXKHMaeMocTH noroKa. B taba. 3 npusepe-

d
Hbl 3HaUYeHHA (D'—Q— U ¢ AJ# HEKOTODHIX BepTOeTORB. HanpaBJIeHne Bpa-

(1eHHSs -XBOCTOBOTO BHHTA PEKOMeHayercs GpaTh Takum, uTobLl peakTHB-
HblH KPYTANIME MOMEHT OT Hero GHLI KaOpRpYIOmHM.

®wr. 51, Bournwe awHOCa BTYNKK pyie-
®OTO BHHTA B TIICCKOCTL BPalUGHMS HEcy-
mlero BHHTA Ha KpPEH BCPTOAETA.

Bubop mMecra pacnofoXeHHs XBoOCTOBROro (pyae-
BOro} BHHTA. PyJenoll BHHT, pac[o/oxeHHHi Ha xBocTOBOR GaJke,
CO3AAeT 1d BepTojcTe, KpoMe MoMenra, elue H HokoByw cuay. YrobH
fle OLLJI0 KpeHa (oselsia NPY BUCCHWH K NPH BEePTHKAJbHOM B3JeTc,
HYHO BTYJIKY pYJIEBOTC BHHTA PACHOAArATL B ILIOCKOCTH, NPOXOASIleit
ycpes HEHTP BTYJKH IIECYHIEr0o BHHTAa H MCPNENAMKYJIAPION K OCH lecy-
wero sunta. Ha c¢ur. 511 noxasan xpex ¢iozedszka Peproaera, noss-

. FAIOMMACA B caydae, KOTJa BTYJKA pPYJEBOro BHHTZ He JCWHT B
TJIOCKOCTH BPaHleHys Hecyulero BHHTA. BLIHOC pyJesoro BHHTA BBCDX
HKeJaTeNIGH eule H MOTOMY, 4TO DOPH 3TOM YyJdydliaercs MHolcpedlias

1 {Pur. 51 OTHOCHTCH K BEPTONIETY, ¥ KOTOPOTO BTYAK2 HECyIUEro BEHTZ He BMeer
pasioca III, @ L. T. BepTONETAa MIEMUT Ha OOd Bpallesus Hecyimlero pumra. B aefi-
CTEHTENbHOCTH, XpoMe GOXOBROR CHAB PYNeBOrO BMHTA, Ha kpen diclenmma Oyaer
pasaTe pasgoc [T w monomenHe u.T. Beprosera.

571 0. Bparyxn
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ycroiyusocTh peprosieta. Kpome TOro, BHIHOC yAalisier JionacTH pyiie-
BOT'O BHHTA OT 3&MJH H YCTPaHAE€T ONacHOCTh 33JieRAHHS HMH 338 3eMIKY
NpH NoJloMKe KocThiis, [Ipapna, mpH TakoM pacloJoXeHHH TAra pyde-
BOTQ BHHTA HArpyxaet XBOCTOBYI Ganxky Ha kpydenue, TpefyeT sarHy-
10¥ BBEPX KOHCOJH XBOCTOBOR 6aJjKH M YCTAHOBKH JONOJTHHUTENbHOFO
pelyKTopa B MECTe H3JIOMa XBOCTOBOH -6aNIKH, UTO yTSHKENIReT H yCJIOK+
HSIeT KOHCTPYKLMIO BEpTOJeTa, HO JJst YNYullleHds YIPaBJsSeMOCTH H,
VCTOHYHBOCTH BO BCEX NOCTACAHHX KOHCTPYKLHMSX OJAHOBHHTOBLHIX BepTO-
JIETOB. BTYJKY XBOCTOBOTC BHHTA pacroJarardT MMeHHO B IVIOCKOCTH,
DEepPOCHAMKYJISPHOH K OCH HeCyICrO BHHTA H YPOXOAsiieil uepes UeHTP
cro BTYAKH. IlpH ycTaHOBKe PY.CBONO BHHTA MOXKIIO [HEMHOI0 HAaKJIO-
HHUTb €ro OChb Tak, uTo6bl TAra pyJeBOro BHITA JaBaaa KaOpHPYIOMHE
MOMEHT Ha BepToJere, DTO GYACT YJAy4UIaTh NPOAOABHYIO CTATHYECKYIO
YCTOHYHBOCTD. '

§ 7. BLIBOP PACCTOAHHA MEX(LY HECYWHMH BHHTAMH
H UX B3AMMOPACIOJOKEHHE B JBYXBHHTORBRBIX
H MHOTMOBHHTOBBIX BEPTOJIETAX

Beproner monepeunoit cxemnl

Dra cxeMa ABNAETCH CHMMETPHYION OTUOCHTEILHO MOTOKA, MO3TOMY:
Hecyll#e BHHTBHI pacrosiaraloT Ha oAHoM ypoBHe. HaxkJOHfATH OCH BHH-
TOB HapyXy HJIH BHYTPb HeT HeCOXOAMMOCTH; OCH MX MapaiieNlbHHL.
Ecau BHHTE He NepEKpHBAIOTCA, TO 3a30p MEXKLY OMeTaeMBIMH JMCKa-
MH HyxHO 6patk 0,1—0,2 M, T. e. paccTofiHME MeXJy OCAMH BHHTOB
Josxuo 6bite or D--0,1 » g0 D02 a,

Beproner nomepeyHofi cxeMH 6e3 MepeKpHTHsA BHHTOB, eciH Gparb
HarpysKy Ha OMeTaeMyi0 I[OBEDXHOCTb B HPHHATHIX INpeledax, MOJy-
YaeTCsi OYeHb [POMO3JAKHM, ¢ GOJBLIMM JIOGOBBIM COMNPOTHBJEHHEM
(ocoGenno B ciTyyae, eC/iM KOIICOJIH, NOMAEPKUBAIOIHe HeCYlIHe BHHTH,
BHINIOJHEHE B BHAe depmu). UToGH NOMYYHTE - KOMIAKTHYIO KOHCTPYK-
L(HIQ, TIPHXOAMTCS YBEJHUMBATh HATPY3KY HAa OMeraeMylo IVIOMAfih, T. €.
YMeHbIUATE JHAMeTP BHHTOB, 4TO BeJeT K CHHMeHHIO KosdulueHTa'
BecoBOM 0TAa9H, CHHXDOHH3HDOBAHHOe MepeKpPBITHE BHITOR B MOMepey-
HOH cXeMe HeOGXOAMMO, TAK KaK OHO JeJNaeT 3TY CXeMy HE TOJbKZ
KOHKypeHTHOCNOCOGHOH MO BecOBOH OTJade, HO NPH NPHMeHEHHH KOH-
COJICH, NOAAepKHBAIONIUX HecyllHe BUHTH, B thopme Kpbina Oollee BHE-

- TOMIHOH AJIA MoJlera Ha AANbHOCTh M (oJiee YCTOHMYHMBOHR HA BCeX PEH-'
. Max noJera. !

IlepexpuiTie oNpeiedsieTcss OTHOWendem L/D (cm. dur. 47).
IlpenenbHBIM COJHMCHHCM OCell AJIsi MOMEPEeYHOH CXeMbl HaJ0 CUHTaTh-
TaKoe, KOTa elle HeT ONacHOCTH 3a/IeBAHMS JoMacTeH oAHOro BMHTA 34’
JonacTd ApPYroro, IpH 5TOM HAJKO NPHIATE BO BHHMANHE BO3MOXKHOCTL'
OTKJIOHeHHS! JioMacTeli OTHOCHTEALIO BePTHKAJLHLIX LIADHHPOR ILi-
BCTpeYy JAPYr APYry, a TakXe Ae(OPMALHIO KPYYEHHS CHHXPOIUH3UPYIG-'
tlero Baja u BCe MOGTH B 3y6YaThiX KOJECaX TPAHCMHUCCHH, BHIOpaHHE

5%
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B HanpasleHHE cBausKeHus sonacrefl. Caenyer ydects u pedopmaumio
KPyJeHdsl KOHCOJIeH, COSIHHAIOUINX JBa Hecylmux BuHra. IlpesensHas
BeJIMYHHA COJHMKeHHSl OCelf 3aBMCHT Takxke H OT YHCJA Jonacrell Hecy-
il{ero BUHTA.

TpenensHo Bo3aMomHOe cOiumeHue Gyner TeM GoJblie, 2eM MeHBILE
ypesio Jonacredl. Jlf ABYXJIONACTHRIX BHHTOB oHO 8yaer camMeM 60Jb-

L
M. CnenopaTesIbHO, B 3TOM CJydae 'y 6yneT HavMeHbLIHM H TpH-

L
GaHXKALTCH K 3ITaYeHHIO 3=1,5. Jias TpexX- H 4YeTHPEXJONACTHRIX

L
HECYIIMX BHHTOB ¥NOTPeGHTENbHEIM SBJAeTCs NepeKPHTHe -—D—=l,7—.=~1,8.

B 06/1aCcTH TiePeKpHTHst 3JeMeHTH Jonacth paforalor B OCOGHX
YCIOBHAX. TeopeTHUECKH NPH 3TOM JOJKHE BOSHHKHYTH NepHOAMYeCKHe
CHJIBY, OJIHAKO MpPH TNPaKTHYECKH BO3MOMHBIX NePEKPHITHAX OHM efBa Jiu
GYAYT MMETb CYUICCTBEHHOE 3HaueHue. BpalieHue HeCyIHX BHHTOB JJIf
B3aUMIOTO YPABHOBCIUUBAHHS PEaKTHBHLIX KPYTALIMX MOMCHTOB NOJIK-
HO GHTL NPOTHBODOAOXKHBM, IIpaBunbHee BuGpaTe Hanpas/cHHe npa-
uWleHHsi TakuM, utofibl JIONACTH, HAVLIHE BNEPES, B TOPH3OUTAJLIOM
roJieTe, HaXOAHAHCh B OBJACTH HePeKpHITUi. D10 GyaeT cnocobeTno-
BaThs YMEHLIUCHHIO MAXOBOMO JBUKEHHs JONACTeH, TAK KaK MHAYKTHE-
HEle CKOpPOCTH B 30He nepekpsoitvsl OyAyT OoJblie. KpoMe Toro, mpu
BBOJE B BHpa) NyreM Au(epeHLHANLHOIO H3MeHeHHs OGLIMX ILaros
BHHTOB pa3sHUlla B KPYTAUIMX MOMeHTaX 060HX BHHTOB OyieT Cllocobh-
CTBOBaTh BXOAY BeproJleTa B BHUPa); SIpu OOpAaTHOM HANpamJieHUH
BpaileHHss STOT MOMeHT 6yHer MelraTb BXOAYy B BHpax.

Beproser npooabhoil cxeMnl

Tlpu pacroyiokeHHH HeCYINMX BHHTOB BAOJb (rosensia (raHpem)
3aHHA BHHT YCTaHaRJHBaeTcH C NpeBhillleHHeM Haj NepefHUM NPHGIH-
sureabsio Ha 0,10, D10 Renaercas mo coobpazKedMsiM yMeHblIeHH S
BJIMAHUA DepeiHero BHHTAa Ha 3aJHUH TIPH 1OJeTe C [OPH3OHTAJLHOMR
CKOPOCTBIO, TaK Kax 3ajHHif BuHT paforaer B CKOLIEHHOM IOTOKe UT
fsiepensero. Ocu BUHTOB mapasesicHil. B nocieAHUX KOHCTPYKUHUAX Bep-
ToJleToB [POJAOJALHOR cxeMhi OCH OGOHX BHHTOB HAKJOHSIOTCA Bliepell,
TAK YTO OMeTaeMEle FMCKH JielKar B OAIOH HakJ/OHHOM MIOCKOCTH. 3a-
KPbITHIHl COOTBETCTBYIOIIMM ofTexarelleM BHICOKHH KaaH 3agHerc Hecy-
(ero BHHTA NPEACTABJISIET KHJIEBYIO TIOBEPXHOCTb, CHOCOGCTBYIOLLYIO-
VJIYYILEHHIO TonepeyHoil M nyTerol ycToiuusocTH. IlepeKpeiTHe Hecy-
[{HX BHHTOB B STOH CXeMe TOXKe BHUFOAHO, TaK KaK 3TO YMeHbliaer
JJUHy (io3ellsKa M, Kak CllefiIcTBHe TOro, BeC KOHCTPYKUHHM U Bpeinoe
conpoTuBiente peptosiera., O6beM M IOJE3HAs €MKOCTb YKOPOYEHHOTO
hro3ensiKa W NpPH NePeKpPEITHH BNOJKC AOCTATOYHLL.

Ilponombuast cxema oOTMyaercss GOJbILMM ofbeMOM (osedsika,
KOTOPHIi ToJydaeTCs BHIHYKJEHHO, TAaK Kak PACCTOABNE MEeXAY DHH-
TaMH onpenenneT JapHy Giozeqaska. Jimna ¢rozensxa CHIbHO BJIMAET
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Ha BEJHYHHY JOOGOBOTO COMPOTHBJICHHs, OCOBEHHO ecid IIpH moJere ¢
rOPH30HTAJBHOM CKOPOCTBIO (DIO3eifK HMeeT HAKJIOH K ropusonry. Ilpn
KOMIIOHOBKE HAAQ CTPEMHTBCS K TOMY, 4TOOLI IPH KpeHcepCKoM foJieTe
och (ro3zennka GHlja HanNpaBieHa MO TPAEGKTOPHH TOJeTa; TOrAa NOoy-
YUTCA Haubosiee 3KOHOMMUECKHHt TMOJeT. ITH COOGpaXKeHHMf M 3aCTas-
JSIOT OCH HECYUIMX BHHTOB He PaClOJaraTh NepleHAMKYJsPHO K TIpo-
JONILHO# OCH (hio3e/inmKa, 4 HAKJIOHATE Bhnepes Ha 5—8°.

Ilpu HakJoHe BNepes oOcCell ~ HeCylMX BHHTOB M TpH Nepefied
NeHTPOBKe BepToJieTa (o3esizk GyleT HAXOAWTHCA WOYTH B TOPH3OH-
TaJIbHOM TOJIOXKEHHWH TIPH BHCEHMH M BePTHKAaJILHOM B3JeTe.

IMepekpbiTHe HeCylHX BHMHTOB NIpPH NPCBHILEHHH 3aJHETO BHHTA Haj
NiepeJHUM MPOMCXOZMT He BCerjla B OJHOH IJOCKOCTH, Xax B Ciydae
TEPEKPEITHA B IOMNEPeyHOl cxeMme, HeofXoAMMO JieslaTh €rc BO BCRX

_CAy4asx TaKXe CHHXPOHH3HPOBaHHHM. [lIpezne.nrioe cGitmxedde ocelt

HPUGJHANTEJNBHO TaKOe 2Ke, KAK H B CJ/lyuae TONePeYHOH CXemH, TaK
KaK TpH Hak7iore o60MX BMHTOB Bilepej WJH 3anale ILIOCKoOCTeH Bpa-
LIeHHA TOCPeACTBOM AaBTOMATa-IlepeKoca RIMepen OMeTacMLic OHCKA
oGoMx BHNTOB Oyayr B ojsoli iaockectd. TIpy Buifope BejHuHubl clinu-
XKCHHSI OCeH, T. €. MEePeKpPHTHA HeCY!UIHX BHHTOB, HYXHO TaK e, Kak
E Toncpevliofi cxeMe, OPHHATH BO BilHMaxHe NeOPMAIMIO KPy4eHHs
CHHXPOHHOrO BaJa, {rosesaxka, JIoPTh B 3yGuaThiX KoJcCaX TpaHC:
MHCCHH M OTKJOIFEHHe JIonacTedl HaBCTpeuy APYr APYry; ecqi BCe 3TH
YCJIOBHSI BRINOJHEHH!, TO JIOMACTH OJHOrO BHHTA He MOJMHEI COIPHKA-
C4ThCSl C JOMACTAMH APYrOTo.

Hanpagnenne BpallleHHsi HeCYIIHX BHHTOB MoXeT GHITh Jio6oe, HO
B34HMHO MPOTHBOMOJOXHOE.

Beproser coocoil cxeMbl

Ilpy mapHHpHOM KpeIIeHHH JofnacTeil HeCyILMX BHHTOB PacCTOSIHHE
MEXY BTYJKAMH COOCHBIX HECYIUMX BHHTOB JIOJMHO GHITH HC Mellbiie
0,1D,

BoamoxHo, uTO npH GoabluMx AuameTpax BHHTOB (D=20 # u Go-
Jlee}, yuuTHBasi AedopMauuu Joracrefi, 3TO pPAacCTOsHHe NPHIETCH
yBesnnunTh. Bo BCAIKOM ciyuyae paccTofliHe MexAy BHHTAME TOJHKHO
GHITb TAKHM, YTOGB HH NIPH KaKHX YCAOBHAX NMOJera He GHIJIO CTOJKHO-
BEHHs1 JIONACTeH HHMMKHCTO M BEpXHero IIeCyIUHX BHHTOB (ONAacHOCTh
CTOJIKIIOBEHMS] MOMET MMEeTb MeCTO IIpY Pe3KOM TIOpBBE BCTPA ka
pexXHMe BMCEHMA MJM B CJyuae Pe3Koro KpeHa HJMHM TaHrama BepTo-
Jera). 1Ipy HeCylIMX BMHTaX Ha KapJaHe PACCTOSHHE MEXAY BHHTAMH
MOXKeT OBITL -yMEHRIIEHO, TAK KAK OrpaHHuCHM¥E B3Maxa A4 JonacTed
KAXKIOro BHHTA OyaeT oOLIMM, M TpEfeNbHLIH YrOJ OTKJOHCHHS BBEPX
MOXHO C/€faTh MEHbUIAM, YCM B CJAyyae JOMACTH C HIADHMPUBIM
KPCITeHCM. YBEJIHUeHHE PACCTONHUA MEWAY BHITAMM Boapliie ToOro,
gcM 310ro TpefiyeT (e307acHOCTL, NEXCHaTeIbHO BCASJCTRAL VTKQIC:
M5 KOHCTPYKUMH. B LeistX yMeHbIISHNsl PACCTOAHHA MEXAY HeCyUlMMH
BHHTZAMHM B COOCHOIl CXeMe NpEeUIPHIIHMAJIHCh [ONEITKH BBOAUTL TpH-
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cnocofiJieHne, NpeloXpaHsiollee OT CTOJKHOBEHHA JIONACTH IIHKHEro
‘M BCPXHero BHHTOB. B COOCHOH cxeMe OYeHb BaKHO TaK Mojo6path
OfepeeHHEe YIPaBJIeHHsT HECYIIHMH BHHTaMH, YTOGH NPH TOPH3OHTAJL-
HOM MoJIeTe IJIOCKOCTH BpAllleHHs HEeCylIMX BHHTOB OCTaBAaJHCh Napas-
JIeAIbHEIMH YT APYrY.

Bep'ro.ueT C NEPEKPCIHBAIMHMMCS BHHTAMH

_ . BTYJKH HeCyIIMX BHHTOB B BEPTOJIeTe STOH CXEMHl PaCHOJOMKEHM =
Ha He6OJBIIOM PACCTOAHHH APYr OT Apyra M Ha ogHoM Yyposue. Ocu
'HECYILIMX BUHTOB HAKJOHEHH HApPY:Ky H UMEOT MeXpy coboi yroa <.
- OcH HecymMx BHHTOB [IEPECeKaiorcsa. Yrod
MEXIY OCAMHM T W PacCTOSHHE d MeXAY BTYJ-

3( l Kamu ((ur, 52) BLIGHPAIOT H3 KOHCTPYKTHBHEIX
cooﬁpa}xennﬁ; CTPEMSATCS T H o CHENaTh Kak

MOXHG MeHnllie. [IpefiesibHElE pACCTOSHHSA @ M

yroll T ONpele]Al0T M3 YCJIOoBHA cBOGOAHOTO

_’ \) /‘;[\ BpallleHMs JOTacTefl OJHOTO BHHTA Haj BTYJ-
\ / \ kot apyrcfo (mosTOMY KOMJIM JionacTeil MHOTAA
. ’ nenaworcs Ge3 obTekaTeseh).
| _f VcTaHOBKa oOCelt HeCyMIWX BHHTOR [OR
, ) ' YIVIOM T CO3JAET MOMEHT TAHIaMa, PiAniibiil
- ‘:‘\/':->\ -'/"\‘-\:.‘ ] . . : :
. - T
\ ﬁ.-’ M=2M, sin e

Pur, 52. Cxema HByXButH-
TOBOTO BepTOAeTa cy),‘,epe_ Tlosromy BrIfOp HampaBieHWs BpailieHHs He

KpewpRallmMucs  mecy-  Oeapasamderl, [lpaBunbnee BeIOpaTh HampasJiC-
UMH  BHRTaML, HHMe BpalleHHsi BUHTOB TAKHM, YTOOH 3TOT MO-
MeHT Gbl1 KaGpupylomuM. Ha BeprosieThl aro#t
£XEeMBl CJIe[YeT CTABHTb JOCTATOMHO MOLIMEIA CTAOMAM3ATOP, KOTOPHH
DO3BOVIT cOaNaHCHpOBATH BEPTOJNET NMPH BCeX pexkumax. Bsaumopac-
f0/I0EeHHe BHHTOB B 3TOH CXeMe BIOJIHE ONPEIENsieTCH PAaCCTOSIHHEM 4
MeXJly BTYJKAMH M YIJIOM T MeXJIy OCAMH,
I

MHOrOBHHTOBLIE BEPTOJNETH

. B TpexBUHTOBOM BepTOJETe BHHTH JOJKHH OHTb PaClOJOKeHE
B OfIHOM ILIOCKOCTH € HeOGXOAHMEIM 3a30poM MeXjy OMeTaeMBIMH [Io-
BEPXHOCTAMH. BpalileHHe BHHTOB [IPOHCXOMT B OIHOM HATMpPABJCHHH.
3To [03BOJsAET JIONACTH BCEX TPeX HeCYIIHMX BHHTOB Cie/laTh OAHHAKO-
BbIMH. [1pH Tpex BHHTAX CHHXPOHH3MPOBAHHOe [IepeKphiTHE MOXHO
OCYIECTBJATE TONBKO ¥ ABYX NEPeJHHX HJH y JBYX 3ajlHHX BHHTOB, HO
Torjla BpallaTh HX HYXKHO B pa3nnle CTOPoHM. TpeTuit e BHHT Gyfet
OT MepBHX HBYX pasMelieH ¢ HeoOXOJHMEIM 3330POM MeXJy OMeTae-
MBIMH# TIOBePXHOCTAIMH. PeakTHBHEIE MOMEHTHl IieCylliX BHHTOR ypaBHO-
BEeNIMBAIOTCH B TAKHX CXeMaX COOTBETCTBYMIOLLEM HAKIOHOM ILIOCKOCTCH
BpallleHHs1 HECYLUuX BHHTOB MOCPCACTBOM ABTOMATA-TIepCKOCa.
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YUeTHPeXBHHTOBHE BePTOJeTH. MoXeT GbiTh IIECKOJLKO
BAPHAHTOB pa3MelllERHs 4YeThIpex HECYLMX BHHTOB; OHH MOTYT NONapHo
TEPEKPHBATLCSA. J3afHFE BHUHTH
JOJIKHE MMETt NPEBHILICHHE Haj
nepeBHHMMH. TakoH  Beprouer
MOXHO PaccMaTpMBaTh KaK CO-
el}iHeHHe JBYX BePTOJIETOB TIOme-
pedHOR MJIM NPOAOALHOA CXeMH, -
NOSTOMY BCe CcOOGpaXKeHHA 110
B3aHMOPaCNOJIOKEHHIO OAHOH Ma-
pPH - BHHTOB, H3JIOXXEHHHE JJIf
NIPOAOVILHOH M TONePeyHOH CXeM,
3necs npumenumsl, Ha ¢ur. 53
IAHE! BO3MOXHBIE CXEMEl B3au-
MOPACIIOJIOKEHH YeTHIpEX HeCy-
mMHX BHHTOB H MOKa3aHH BO3-
MOXKNHle TnepekpbiTHa. MoxkHO
AMeTh CHHXpONH3HPOBAHHOE Tne-
PEKpBITHE JIJISl BCEX YeThIPEX BHH-
TOB; s 9TOr0 HYXHO MMeTh
OIMHAKOBOE HAIpaBJjeHue Bpalile-
HHA ¥ BHHTOB, PACNOJOMKEHHEIX
0 JHaronalii; npejelibHoe NepeKpHTHe OYyneT Torza, Koria oMerae-
Mble BMHTAMH OKPYXHOCTH OYAYT NMOUTH KacaTkCa APYT Apyra B TOY-
Ke n1,

t
I

Gur, 53, CxeMp B3aHMOpPACTIOIOMEHHA Ue-
THIPEX HECYLIHX BHHIOB,

§ 8. BBIBOP PABMEPOB MU MECTA PACHOJIOXEHHS
XBOCTOROro ONEPEHHA

Ha3naueEHe XBOCTOBOIO onepeHHsi ¥ BePTOJIETA TaKOe XKe, KaK K ¥
<amoJieTa — ofecneydTh MNpH nojeTe C TOPH30HTAJABHOH CKOPOCTBHIC
TPOJOJILHYIO CTATHUECKYIO yCTOHUHBOCTS.

Ha pemxuMe BHCEHHA H NPH MNOJETE € MAaJBHMH MOCTYNAaTelbHRIMH
‘CKOPOCTRIMH OrepeHHe MaJo 3(PGHeKTHBHO,— HeGOJIbIIoS MONOKUTEILHOE
BJMAHHE OHO OKA3BIBAGT HA JAMHAMMYeCKYK) YCTOHUHBOCTL M Ha 3THX
pexHMax, HO 3TO BJHsiHHE TPYJAHO oleHHTb. ITosToMy BEIGOp pasMepoB
XBOCTOBOIO ONEPEHHN HYXKHO BeCTH JJs peXHMMOB IoJjeTa BepToJera
€ TOPHM30HTAJLHON CKOpOCTBIO. XBOCTOBOE ONEPEHHE BJWAET H Ha Ympas-

JIFEMOCTE  BepToJeTa, YJaydinas ee. XBocToBOR OTIEpEeHHEe pacCly-

PAeT AMANA30H BO3MOMEHIX HEHTPOBOK. OnepeHne Ha BepTONETe Hrpaer
poJi TPHMMepOB, NO3BOJAA 6aJaHCHPOBATL BEPTOJET B GOJNBLIIOM AHA-
[A30He CKOPOCTCH M IlefiTpoBok. B moc/ieinec BpeMs ia BCEX BepToJie-
Tax cTaBAT XBOCTOBOE onepeHHe, CTATHCTHYRCKHE AAHHLIE YO pa3vMepaM
XBOCTUBOTO ONEpeHHsi y¥e NOCTPOEHHLIX BEPTOJICTOR MNpHBeeHHl B
Taba. 4.

Ha Beproierax ojHOBHHTOBON CXCMBI ¢ XBOCTOBBIM BHHTOM NpHMe-
1R10T TOJLKO FOPHIOHTAMLHOE OMNCPEHHE, T. €. Al CTAGHAUIATOD, TAX
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KAK XBOCTOBOH BHHT BHIIOJNHAET (PYHKUMH KHIA M PyJsa TOBOPOTA.
TloBepxHocTh cTaGuausaTopa Gepyr HeGoabwo#t {cM. Tabm. 4).

Jsia BCPTOJIETOB TOTIEPEYHOH, NPOAOJLHON, COOCHOH CXeM M CXeMbl
C NepPeKpeIHBAIOUIMMHCS HECYLUIMMH BHHTAMH TPeGYeTCs rOpH3OHTa/b-
HOe M BEPTHKAJLHOE ONEPeHHe AOCTATOwHO Goabluux pasmepos, [lpen-
BAPHUTENbIBIA BLIGOD TJIOIAJH XBOCTOBOLO OMEPEHHS MOXKHO CAeaTh
HCXOASl U3 CTATHCTHKH.

PaaMeniaTs XBOCTOBOE ONEpeHHe MO -KOHCTPYKTHBHHM COOGpake-
HMAM TIOYTH BCErjla NMPHXOAMTCH B CKOCE NOTOKZ OT HECYIIHX BHHTOB.

- BeiHOC onepeHHs H3 OGJIACTH MOTOKA OT HECyIlero BHHTA XOTAl W JKeJa-
TejIeH, HO NpHBes 6l K JUIMHHEIM XBOCTOBLIM GajikaM wiH (iosesskam.
Flpu HazMuuM Ha BepTQJeTe KPHLAA HYXHO ONEpPEHHe PACHOJIAaraTh Tak,
9T06H KPRIJIO HE MOIVIO €r0 3aTEHHTD.

I'opx3onTanbHOe omepeHHe Ha BepTOJIeTe OGHIYHO TpECTaBJseT CO-
6oft oaMR CcTaGHJIM3ATOP, YrOJ YCTRHOBKHM KOTOPOTO H3MEHSeTCH B
noJsere.

B HekoTOpBIX BCPTOJIETAX HM3MEHellHe yrja yCTAHOBKH CTabH/H3aTo-
pa KHHEMAaTHYECKH CBSI3AHO ¢ HM3MEHeHHeM ofWlero Iara Hecyulero
BHHTA jJisi ofJeryenusi [epexofia C MOTOPHOIo [OJIeTa Ha PerXkuM aBTo-
poTaijii, a TAKXKe JJIf YNPOIIEHHsl YNPAaBJeHHsi IPH TOJeTe C FOPH-
30HTANMLHON CKOPoCThXO. (OJHMM H3 BO3MOXHBIX CPEJCTB YJyuLieHWS
YNpaBJISEMOCTH BEPTOJIETA HBJSETCH TaKKe NpHMEHEHHe YIpaBJeHHS,
CBA3BIBAIOLIETO H3MEHEHHe YrJa YCTAHOBKH CTaOMJIM3ATOPa C JIBHMKe-
ITHeM PYUKH YTpaBJIEHHS.

§ & BBIGOP THNA HIACCH M ET0 PA3SMEULEHME

IMpakTrKoil sKCIAyaTaAUMM BEPTOAETOB B KAKOW-TO CTENEHM YXKe Ipo-
BepeHa 1ecco00PA3HOCT, TOFO MM HHOTO THMa H Pa3MeIleHHsl ILAcCH,
KOTOPOC 3HECh BHINQJHAET Te e (PYNKUMH, 4TO M 1la CcaMo/eTe, T. C.
BOCIIPHHMUMAET YAApHl NMPH TI0CaJKAX H BO BPeMfl DY.ISKKH b 3emJjie;
1aCCH HMEET MACJASHO-BO3YIUHbLIE AMOPTH3ATOPE H KoJieca C TOpMO3a-
mH, Ha BeproJerax CTaBAT OAHO WJM fABa NepeiHUX Koneca. OpHeHTH-
pytoliHecss MepeHHe KoJeca SBJSAIOTCH B OCHOBHOM TIPOTHBOKATOTAX-
HHIMH H CJYKAT AJIA PyJexkH; OoOHYHO HA HMX INOCAjJKE He JAeNAI0T,
3ajiHHe xoJleca HJM KOCTHI/IM TAKIKE SIBJSIOTCH IIPEIOXPAHHTENLRBIMH,
XOTHd NpH MOCajiKe ¢ MJIAHHPOBAHHS BEPTOJET MOFKET KOCHYTHCH 3€MIH
CHAYaJa 3aJHHM KOJECOM HJIK KOCTHLAEM.

TopMo3a ¥a OCHOBEHIX KOJIECAX HYXKHEI TOJNBKC j/51 32TOPMAIKHBA-
HHS KoJlec MPH NocajKe HA H2KIOHHYIO [LUIOIIAAKY, TaK Kak jJ8 paiso-
pOTOB BO BPEeMfl DYJIEXKKH HOJB3YIOTCA [yTeBHM YIPaBJEHHEM, a He

- TOPMO3aMH.

[Toa6upate koJeca AJst Beprojiera HYMXHO HECKONLKO HHAYE, YeM
Aqst caMosieta, YYMTHIBAS], YTO Y BEPTOJETA HET TAKOro pasGera ¥ mpo-
Gera, kak y caMoJieTa, a TaKKe CKOPOCTh PYJEXKH Y Beprojieta He-
fo/minas, NpHYeM KOJECA BO BPEMA pPYMAEMKH CHNLEO obaerdeHs 3a
CYeT TATH HeCYIUMX BHHTOB, I1of6GOpP Ko/eC AJsi BEPTOJETA MOMHO BC-
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©TH 0 TafJMile KOJeC A5 CAMONIeTOR, AaBas UM Heperpysky o 25%.
Jlas xonec BepToJieTa He HYXHO TaKMX MOLIHBIX TOPMO30B, Kak AJs
COBPEMEHHBIX CAMOJIETOB, TaK KaK TOPMOXeHHe Tpobera Iocje Nocaiky
AIPOH3BOIMTCS HECYIIMMH BHHTaM#, KOTODHE B TaKOM CJyJae IpEeACcTaB-
JisoT cofolt MOUIHHe BO3NYIIHBIE TOPMO33. :

JacTo BMecTO  KoJlec CTaBAT MOMJIABKH HJIM IOJIO3bA MJfA HOCAAKH Ha
BOAY MaM BA3KWMi rpyHT. KesaTenbHo nonjaeku KOMGHHHPOBATh C KO-
JecaMH, yTo0Bl NpH Ge3MOTOPHOH NMocaiKke Ha Cyuly He GHUJIO KaNoOTHPO-
BaHHs (Kovieca oGecrieyaT HeoGXOmKMEL npoGer). Cxembl NOCAROYHBIX
fpucnocobieHEi AJst BEPTOJIETOB JOBOVIBHO [asHOCOPA3sHhl, HEKOTODHIE
33HMCTBOBa2HLl V CamoleTa.

IIpuMeHRIOT TaKxKe TPEeXKOJECHOe M YeTHPeXKOJEeCHOE IHACCH To
THIYy ABTOMOGHJS C YNDABASEMHMH NEPeAHHMH KoJeCAMH, ¥ HEKOTO-
PHX BepTOJETOB BCe Kojleca OpHeHTHpyloliMecss Ha 360°. Ha raw
B3rJIsL 3TO He SIBJSeTCst HeoBXOMMMHIM — JOCTATOMHO MMCTL OPHEHTH-
pytormecs Ha [80° nepegmne Kodeca. Xof IACCH Aeqa10T ceimac B npe-
menax 0,25—0,35 &, cTosiHOYHOe OOKATHC AMOPTH3ELMOHHON CTOHKH
AonyckatorT A0 60%. DTH BeIMUUHB GIHU3KH K CAMOJETHBHIM, B GOJBIIHX
XOAaX HeT HYXJAB, TaK KaK BEPTHKAJLHAs NOCafKa MNeJaeTcs TOJLKO
TipH paGoTaloILEX ABHraTesIsnX; OHa MOXeT OulTh rpyGo#t, HO CKopoCTh
npusemJyelnsi He Gyner GoJblue 4 m/cex. Jlas morallieHWsi TAKoM CKO-
POCTH YKA3aHHBIX XOXOB BIOJIHE AOCTATOYHO, a HpH Ge3mMoTOpHOH rmo-
£ajke C IVIAHHPOBAHHA BEPTHKAJBHAS CKOPOCTh HpH3eMJeHus OyHer
mepbme 4 m/cex. IloIToMy Mo pa3mepaM aMOPTH3AIHOHHKIE CTORKH
BeproJieTa GyAyT GAM3KH K aMOpPTH3AUHOHHEIM CTOHKaM camoJieTa pas-
HOTO B3JIETHOrO BECa,

PasmelieHne konec — BHOOp Kojed M Ga3wl — AHKTyercsi cooGpa-
JKCHHAMH yCTOMUHMBOTO IIOJIOXKEHHS BepToJieTa ia 3emJe npH paGoTe Ha
MecTe, pyJexke  npobere. Majiast Kosnes NMPUBOAMT K ONPOKHANBAHHIO
eeprosieta Ha GoK, Takoft Ciy4yall Bo3MoOXen B MOMEHT OTPHIBA OT 3eM-
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J¥ Opu HeGaarompuarsom GokosoM Berpe. Majast koses uHoTHa me-
JaeTcA no cooGpaKeHUsIM XPaHEeHHsl M NepeBo3KH BepToJeTa [ INoC-
CefiHEIM M 3KeJe3HHM JloporaM. JIJIs SKCIUTyaTalyH Jydile HMETh Goee
UIHPOKYIO KOJIEI0 ¥ JOCTATOUHYIO Gasy, YToGH HCKJIOUHTL BO3MOMKHOCTh
ONpOKHJIHIBAHUSA BEPTOJETa Ha 3eMJle.

B ta6u. 5 npeEBenenn pasMepbl KoJieH M 633kl ¥ TOCTPOEHHHX Bep-
TOJIETOB.

§ 10. BLIEOP PASMEPOBR KPBIJIA B NONEPEYHOH CXEME
BEPTOJIETA

HenoxBimkHoe KPLITO HeDOJBIIHX PasMcepoB, KaK JAOMONHHTCILHYIO
HeCYLIYIO MOBEPXHOCTL, ECTECTBEHHEE BCCro BKJAKOUATH B BepTOJeT romne-
PeyHOji CXeMbi, [A€ KPLLIO BHINOJHAET POAb KOHCTPYKLHH, FOLIEPIKH-
Balollel HecylllHe BHHTH. O/Bako YIYSUICHHE JETHBIX XapaKTePHCTHK
BEpPTOJIeTad, KOTOpOE NAeT KPHLJIO, MOMXKCT CAENaTh HCOOXOZMMHIM MOCTa-
HOBKY €ro ¥ Ha BepToJICTH JPYIHX CXEM. ¥YKe TOSBJSIOTCH ONbITHLI®
BEPTOJIETH H IPOEKTH BEPTOJIETOB OJHOBUHTOBOM M MPOAONLHOM CXeM ¢
HenoJBHXKRLIM KpHIJIOM, HE roBopsl yxe o KOMOHHHpPOBAIHLIX BepToJe-
TaxX, FAe KphlJO COBMCCTHO C IPONEANIEpOM MO03BOJSIET AOCTHUTaTb GOJIb-
[IMX CKOpOCTe# ropH3OHTaJbHOro noJjera. [IpaBHAbHO YCTaHOBJEHHOE
JTI0 OTHOLIEHHIO K OCH HECYilero BHHTA KPHIJIO TOBBILIAET aspofHHAMH-
YeCKoe KauecTBO BepToJeTa, OTOABHIaeT CPHIB MOTOKA C JIONacrei Hecy-
[IHX BHHTOB Ha GOJbIIHE CKOPOCTH, TAK KAK Pa3rpyaeT HecCyllue BUH-
TH. YCTAHOBKA KPhiJI2 [OBHILIAET JAJLHOCTL NOJIET2 BepTojeTa, YJyd-
maeT PeXUM IVIRHHPOBAHHA HA ABTOPOTAIMH. ¥ BepTOJeTa NONepedHoi
CXEMB KPHUIO [IOMIYHEETCHE C OTHOCHTENLHO TOJCTHIM npoduiaeM, 3a-
KJAMHEHHe €ro [0 OTHOWEHHIO K OCH HeCyLIer0 BHHTZ IYXKHO AGNATh,
VHUTHIBAS CKOC MOTOKA OT HECyLNero BHHTA H YrO. IIAKJOHA OCH BHHTOB
n nojete. HyHo cTpeMHTBCA K TOMY, TOOH KPHIIO BCETAA JABAJO 1O-
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JIOMUTEJIBHYIO NOALEMHYIO CHJIY H Ha BCeX PeXXHMaxX NOBHIIANO Aa3po-
KHHAMHMYECKOe KAUeCTBO BepToJieTa. IliowaAb Kpbljid, €CAH OHO HeceT
30% Beca Ha MaxcuMmaJbHOH cKopoctH, GyAer cocraBiaTe 6—8Y% nuo-
HIaflM, OMeTAeMON HeCylUMMM BHHTaZMH. PasMax Kpelna onpefesercsa
PA3HOCOM HeCyLIWX BHHTOB.

Ilpu Ha/MuMK MepeKpHTHs HECYWIWX RHHTOB IUVIOMIAflL KPHUIA MO-
eT OBHTh YBEJHUCHA 33 CYeT YBeJHYEHHS XOP/AH, 3TO K TOMY e YMEHb-
KT OTHOCHTELHYIO TOMMIWHY Kpbijia.

Kphisio BeprosieTa nonepeyHoit cXxeMbt YAOOHO JJif DA3MEUIEHHS To-
TIHBHEX §akoB, Gharojaps 4eMy B (rozesnske pasMemaeTCs TOJbKO
nojlesnas Harpyska. OTcyTcTBHe TONJMRA B (pro3eqsrke YnelHuMBaeT
koMGOpT AJIsi NACCAXKHPOB H SKMNAXKAa, ocobeHHO Korja M JjBHrareanu
BHIHECEHH 3 (P03ehs2Ka B OTHAeJbHEE MOTOrOHAOJB. YCT4HOBKA KphLia
yBEJHYHBAET BeC KOHCTPYKLMH BepToJieTa, HO 3TO YTAXKeJleHHe MOMKeT
GHITE KOMIOEHCHPOBAHO Jyuiiefi OoTAauefi BeCYilHX BHHTOB INPH .BepTH-
KaJIbHOM B3JIeTe, TAK KaK B CJygae BEPTOJeTA ¢ KPBUIOM HeCyIIHe BHH-
TH 6yAyT paboTaTh ¢ Gojlee BHICOKHM Tp, YeM Ha BepToJleTe (€3 KPblJa.

IIpothuab Aast XpHJa Hy)KHO BHGMpATh C GOJILIMAM YIVIOM ATAKY
HyJlesolt nofreMuod cudl, T. e. ¢ 6dfeitofl xpuBuaHoil. Toraa ycraHos-
Ka Kpbijla H CONpsiKeHHe ero ¢ (hio3eifxeM H MOTOTOHNOJEAMH OYAYT
KOHCTPYKTHBHO IIpOILE.

Ilpu nosere ¢ MaKCHMaJbHOH TOPH3OHTAJBHOH CKOPOCTBIO HAKJOI
OCH BHHTOB Y BePTOJIeTa C KpHJIOM AojuKeH OuiTh GoJbine, yeM y Bep-
ToJleTa Ge3 Kpria. 3TO H OrPEHHYMBAET PA3MepH Kpblia H MAKCHMAJhL-
HYI0 CKOPOCTb BEPTOJIETa C KPHIIOM.

§ 11, NPEABAPUTEJIRHOE ONPEJEJMEHHE BECA YACTER
BEPTOJIETA

BecoBasi BeoMOCTB

Jast yTouHeHHst B3JIETHOrO Beca BEpTOJIETA, MPEJNBAPHTENLHO OIpe-
JEJEHEOFO MO BECOBO# OTAAYe, HYMHO COCTABHTL BECOBYIO BeJOMOCTh
BepTOfeTa, B KOTOpO# AOMKHE ObITH YKA32HH BeCA qaCTeit BeproJeTa.
BecoBast BeoMOCTL HeOGXOAMMA TAKXKe IJAs BecOBOH KOMMOHOBKH H
olpenefeHHs LEHTpa TaxecTH Beproaera. HaunGoJsee Hanewuwft myTh
ILisl TIOACYeTa Beca HacTel BePTOJIeTa -— HCIOJIbL30BAHHE CTATHCTHKH Be-
COB 9ACTe#l OJHOTHIHHIX NMOCTPOEHEHX BepToJieToB. OfiHAKO, HCHOJIB3YSH
TAKYI0 CTATHCTHKY, HY’XHO NOMHHTS, 4TO OHA IIOMOXKET COCTABHTH yHOB-
JIeTBOPHTEJILHYIO BEeCOBYIO OUERKY NPOBKTHPYEMOrO BePTOJETA TOJBKO
TOTA4, KOrAa NPOEKTHPYeMHIH BepTOJNET MMeeT OJHHAKOBBE C [POTOTH-
noM OCHOBHHE NApaMeTpy § H p, ONMHAKOBYIO CXeMy, THI KOHCTPYK:
1MH, MaTepHas, ABUraTedb H TAKOE e Ha3HayeHHe.

Uewm GoJibllle MPOEKTHPYEMBIH BepTOJieT OTJMYAETCH OT IPOTOTHIA,
TEM OCTOPOIKEEe HYKHO MCIIOJNL30BATH CTATHCTHYeCKHe AaHHbe. Echax
MPOeKTUPYeME T BepTOMeT CHIABHO OT/IHYAETCS OT MPOTOTHNA UAM COBCEM
He MMeeT IIPOTOTHNA, TO ONpeAe/HTL BeC yacTell BeprosieTa HyaeT CIoXK-
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1o. B 3TOM ciydae Heo6x0AuMO Godee MOAPOGHO CACIATH SCKHU3L Arpe-
raToB H 1O HMM NOACYMTATh Becd. [IpH HMCMOJBL3OBAHMH IMITHPHHECKHX
¢opMyJT ¥ HOMOrpaMM ISl OTIpe/lesieHus Beca JacTeli BepToJieTa HyXHO
TIOMHHTb, YTO OHH B KaKOH-TO Mepe YCJIOBHH H HX HYXHO NPHMEHSThH
OuEeHb OCTOPOXHO, MPOBEpAS MO (haKTHICCKKM BECaM 4acTelf CyLIECTBYIO-
HMX BeprofieToB. Takue SMITHpHueCKHE QOPMYJB H HOMOrpaMMbi MOFyT
6biTh TOJIE3HB A5 MOJYdeHHs] CPABHHUTCJLIEX BECOBHIX JIAHHLIX, KOrAad
HYIKHO OIIENHTL B3JETHHE BCCA PA3KHYHLIX BAPHAHTOR IPOCKTHPYEMOIO
BepTOJICTA, NPH MU3IMEHCHMH OCHOBHHX pasmepoB. B HAYAJLHOK CTAIUH

&
Banemuniy bec Bepronera

Cny Cnye
flonras Kazpysna Bee nycmozo Bepronera
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®ur. 54, Knacoudukaimsl Beca Beprosera.

NPOEKTHPOBAHHS JKeJIATEbHO KAK MOMKIO TOYHee ONPeAeINTL BCC Bep-
TOJeTa W ero uacreil; Gojbllas oOLIMGKa, AONYIIeHHAS NPH 3CKH3IOM
TIPOEKTHPOBAHMH B ONpEAE/ieHH# RBecd, HeGJIarOMPHATHO CKAMETCH HA
nocJdefyOIMMX 3TANAX NpoeKTHposanus. IIpakTika NpPOEKTHPOBAHHSA
BEPTOJIETOB [0KA3aJ3, 4TO OOLIMHO OWIHOKA B MOACUCTE BeCOB B 6oJL-
HMIMHCTBE CJyuaeR HAMNpAaBJeNa B CTOPOHY NPEYMElbIIeldsa BECOR. Bec
KOHCTPYKUMH TIOCTPOEHHHIX BepTOeToB BCeria Ha 5—I10% GoJsule
BeC4, MOACUMTAHHOIO BO BpeMsl MPOEKTHPOBAHHUS.

Ipu ofpafoTke BecOBHIX HAHHEIX [OCTPOEMNIIBIX BEPTONICTOB Beca
ArperaTtoB CJeflyeT BHpAXKAaTk B NPOLEHTaX OF B3JIETHOrO Beca BepTo-
JeTa.

.Ipu moncuere Beca arperaTos TPAHCMECCHH HYXHO MOJL30BATHCA
YAelbHEIM BECOM, T. e BeCOM, NPHXOAAUEMCS Ha 1 4. C. IepenaBaeMoii
MOUIHOCTH ABHTATEJSA.

BecoByio BeoMOCTh AJiA IPOSKTHPYEMOIO BEPTOJIETa HYKHO COCTaB-
qaTh, pasGHBAN BEC BEPTOJETA B COOTBETCTEHH € npusejennolt ua
tur. 54 graccudykanyeil Ha rpynnbl ¢ OepeyuCleHdeM OTARNLHBIX arpe-
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ratos BHYTPH rpynnil. [Ipumepnas ¢opma BecoBoft BeJOMOCTH HaHa B
ta6n. 6. Uem nompobHee sesoMocth, TeM To4YHee OyHeT NOACYET  BeCd
KOHCTPYKLHH BepToJieTa. Bec roToBhix M3feliil, KaK TO: JBMTaTesH, KO-
Jleca, 3J1eKTpo-panHoofopyAoBaHue, TPpHEOPH, pAAHATOPH H Ap. MOMKHO
B3STH TOYHO, 4 OHH BMeCTe C HOJHOHl Harpysko#l COCTABAT He MeHee
50% B3AETHOTO BECA BEpTOJETA, Tak 4To ToaeKo 50% B3jeTHoro Beca
HYJKHO OLIeHHThL M0 BECOBBIM KO(PHIHEHTAM H MAHHHIM CTATHCTHKH.
'B BecoBoit BeIOMOCTH MeJKHe Beca o6OpYAOBaHHA H TIPOBOAKH ClefyeT
8aMEeHSITh OAHHM CYMMAapHHIM BecoM. OlieHKY BeCa OTAENBHHX PpyI
BepTOJIETA ANl COCTABJEHHS BeCOBOH BEIOMOCTH MOXHO AiaTh, HC-
HOJIE3ysl NPHBOAMMBIE HIDKE BECOBME KOIDOHIMENTH MO OTASJLHLIM
BECOBbIM [PYNNAM H arperaTaM, KOTOpHe SBJASIOTCH OCPE/HEIHBIMY H
NoJydeHBl B pe3yinTaTe o6paboTKH CTATHCTHKH OAHOBHHTOBBIX BEpTO-
JIETOB C NOJeTHBIM BecoM Jo 3000 k2 ¥ ABYXBHHTOBHIX C NOJETHHIM Be-
coMm ao 5000 xe.

Bec cunoBofi yctTaHoBKH. K Becy cHNOBOH YCTAHOBKH OT-
HOCAT Beca CAEAYIOWIMX arperaTop M uacrefi: '

1. HDeurare.

Pamus geuratenei. s
YnpaesieHHe ABHMATEJSAMH.
Cucrema oxaraxJieHHsi (C BEHTHJASTODOM).
Cucrema TOIVIHBA {C NMyCTHIMH Gakamm).
Cucrema cMa3ki (C OycTeIMH Gakamu).
Kanotn.
CHcreMa BBHIXJIOTIA.
CrcTeMa sanycka.
. CHcTeMa BcacHBaHHA.

B Bec apurartess BXOAAT Bce YKDelMIEHHHE HA HeM arperarhbl, He-
OGXOMMMEle LI el'0 paBoTH, a TaKKe BeC CMA3KH B Kaprepe. Bec pamsl
BBHraTens $epeTcss C amMOpPTH3aTOpaMH MOABECKH JABMrareds. K ynpas-
JIEHHIO IBMTaTesleM OTHOCAT MYJbT YNpaBJeHHS JIBHIATENAMH B KabuHe'
JeTIHKA W BCIO Henb YIpaBJeHHs KO ABHraress. CHcTeMma oxJlaXJeHus
COCTOHT M2 BEHTHJIATOpA, KANIOTOB, pagHaTopa (IpH KUAKOCTHOMN CHCTe-
Me OXJIaXAeHHS), PeryJMpOBKH OXJIAMKIEHH.

Bec cHCTeME CMasKH CHJIOBOM YCTAHOBKH COCTOHT W3 Beca CJeAyiO-
X arperaroB: MACJASHHX GakoB, MacCJAEBIX PafHATOPOB, apMaTypHl,
MAaCJIONPOBOJOB, APEHAXKd, NPOoTeKTOpa (echM TaKoBOH MpelycMOTPeH},
a TakXKe Becda KpeljeHHsi 3THX arperaToB K ¢ose/JsKY H Beca Macya,
HAXoafmerocd B CHCTeMe CM&3KH.

Bec gBurartens, NoCKOJEBKY OH 3a3jaH MM BuiOpan, H3BecTed. Ilpw
SCKH3HOM TPOEKTHPOBAHHH BeC OCTAJbHEIX 9acTell H arperaroB CHJAOBOR
YCTAHOBKH MOXHO HaMETHTb U3 CTATHCTHKM BEPTOJETOB C ORHOTHIHBIME
RBUraTe.AMH. JIJst HeKOTOpHIX ATPeraToB M CHCTEM CHIIOBOH YCTAHOBKH.
MOMHO HCIIOJb3OBATh JAXe BECOBYIO CTATHCTHKY OXHOTHIHON CHJIOBOH
yCTaHOBKM caMoJieTa. Hago 3aMeTHTE, YTO B CHJIOBYK? YCTAHOBKY BXO~
IMT MHOIO TOTOBEIX ATPeraTos H HeTafefl, Beca KOTOPHIX M3BeCTHHI. [lo—
STOMY BEC CHJIOBOfl YCTAHOBKH MOMHO NOACYMTATH JLOBOJIBHO TOMHO.
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Tabauna 6
Becosasi BeioMoCTh BEpTONETA
N N oo Komuwe- | Bec | Cymmap-
o HanmenoBaHue rpynst ® Moarpynn CTBO
Top. mryK I wr, |umfl Bec

=

A. Bec nycroro nepruie'ra

CunoBas ycTtakoBKa
JBurareau
Pama psurarens
¥npasaeune ABMratelaMu

H 1. A
TpaHCMHCCHSA

Peayxtop secymero BHHTZ
PeiykTop XBOCTOBOTO BHHTA
Peaykrop npoMexyToqubiii

HT A
" Hecymue BHHTH
Jlonacta :
Brymxa ¢ kpemienuem
HT &
l?yxeaoﬁ BHHT
Jlonacty ‘

HT A4
o ¥npasaeuHne
ABTOMaT-NEepeX0OC
¥npaenenue ofmum 1waroMm
IlponoasHo-nionepeuHoe yNpaBAeHHe
HT. L

IHlacewn
I'nasenic HOrH 1MaccH
a) crofika
6) Koneco
BT, A

" ‘[lépeniss Hora maccH

HT A

Kapkacube KOUCTPYKLHH
Proaensi _

a) MepeiRAA HacTh
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Npogomkenne
- e H ‘ - K(ﬂ:;ge- Bec | Cymmap-
no aHMeHoBauHe TPYNN H TNOAT, N
eyt Py 1 wr. | ubiit Bec

nop. ] WTYK

6) cpeaHss 4acTh

B) XBoCTOBa® Gadka

H T L
CrabunusaTop
3 Kpuao
H T R

Ob6opynoranHe

1 AaextpooGopyroBanke
2 Panﬁmﬁopynesa HHe
HT. A

P&

i — e

Hroro Bec nyctoro Beproaera

B. Monnaa narpyska

1 Tonanueo

2 Cuazca

3 TMoaeanas ;uarpyska
a) SKHITaX
) naccamHpu
HT. A

Hrofo Bec moamoit Harpysku [ l

Baneruuwi sec I !

Bec cui080it YCTAHOBKH C NOPUIHEBHIM ADBMraTedeM OPHEHTHPOBOUHO
MOJHO BBIPA3MTh|4ePe3 B3NETHHIN Bec:

Gc.y = kc.yG*
a TaKXe 4yepe3s HQMHHS-ﬂbHle MOHIHOCTE JABHraTeNA:
Gc. ¥ =k€-!‘NnaM'
Ilaa seproseroB R.,==0,14—0,22, &'.,—=0,66—1,20 xa/2. ¢. Manme -

3HAGCHHA KOS(HIIHEHTOR COOTBETCTBYIOT TSXKEJBIM BEPTOJeTaM, GOJL-
IIHE — JIETKHM. |

JLais npuGIM3nTeNIbHOR OLEHKH BECOB OTIENnHHX arperatoB CHJAOBOH
YCTE2HOBKH MOMKHO HCMOJIb30OBATh CJELYIONME yAeJBHbIE BeCad WX, OTHe-
CeHHBle K HOMHHAa/IbHOM MOLHOCTH JBMTATENA:
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Pama gBuratens ¢ Kpemxenmams . . . . . . 0,025—0,0356 «2/a. c.
Bentuastop Ans oxaawAeHus Agurareas . . 00,0220, »
Kamot Aprrareas u ne(bnemopu ...... 0,020—0,03 »
Crcrema nutaBp® . . . . . . .. ... . 0, 048——0 062 .
CHCTeN BLIXJIONE M BCACHBAHMS . . . . . . 0, 015-—0 '025 "
Macxo- u Gewsonpoeopka . . . . . . 0 012—0 ,024 - -
VnpapAeyne AsuratensiMi . . . . . . .. 0, 0083—0 0118 "
Cuctema 3amycka . . . . . . . . . . .. 0,0]5—0,033 .

Boskiuve yaejnHLIC Beca COOTBETCTBYIOT BEpPTOJMeTAM C MaJOMOII-
HEIMH IBHMATENAMH, @ MaJbie — BEPTOJETAM C MOIIMHIMMA JBHMATEJISMH.
OcpenHelHbie 3HAYEHHR YASJLHONO Beca | TNOPILIHEBHX JEBHraTescH
AaHe Ha ¢ur. 55, a ocpeiHeHHHe 3HATUEHHSA YNEJLHOIO Beca TrasoTyp-
OUHHEIX ABHraTeiel — Ha ¢ur. 56 ¢ ydeTom Beca pefykTopa, HCOOXOMH-
MOFO J/Ifi CHWKEHWS YHC/I2 oBOpoTOBR Baja TypOHHL a0 3000 of/muu.

¥ K. Yns —i
1;; a1.c. 08 7.0
08 ol \\ . :
\ ™~
06 oy \"“--___
" ) -h—--.—'

1

04 02

ozl _ :
250 507 600 800 7005 7200 W00 Nync. 200 400 600 80D 000 7200 TebONgnc.

ur, 56. Ocpenmenupie amauenHa yaenb- Our. 56, Vaemumit sec I'TJ B 3abu-
HOFO Eeca IOPIIHEBOID ABUTATESN B 3a- CHMOCTH OT G3JETHOH MOLLYOCTH.
BHCHMOCTHE OT B3JETHOR MOLUIHOCTH.

Bec TpaucMuccuH. B TpaucMHcCHIO BXOAST BCE PEAYKTOPH,
BaJIbl, My(TE], ONMOpH BaJIOB, My(Ta BKJICUeHHA, MydTa cuenyenus,
My¢Ta cBOGOAHOrO X0Ja H TOPMO3 HECYLlero BHHTa, a Takme MacJo,
HaXoJlAulesCss B CHCFeMe CMa3sKH peAykropoB. MHorma MydTH Bkawouc-
Hus,, MyQTH cuenseHus # My$TE cBOOOHNHOrO X0[a BKJKWOYATCS B KOlI-
CTPYKUHIO ABHraTels, CreiHalbHo NPUCTIOCOGNEHHOIO K YCTaHOBKE 1ia
BepToJieTe,

Ecan myra cpofONHOro XoJa HeCYIIero BHHTA KOHCTPYKTHBFO
RKJIOUEHA B Pe/YKTOP HECYLUEro BHHT4, TO M BeC €e YUMTHIDAETCH O
Bece pPeAYyKTOopa Hecyiuero BHHTAa. To 2Ke camoe MOMKET GOHITL H C TOp-
MO30M HeCyllero BHHTA.

Bec TpaHCMHCCHM OPHEHTHPOBOUHO MOMHO leIpa.s}‘ITb gepes mnoJer-
libiii BCC

Gm=kTpG

I yepea HOMHHAJBLHYK) MOLIHOCTEL
G'HP':k’TDN FHOMy
MOXHO NpPHHUMaTL 3HAYeHMs kp==0,078-—0,093 n £,=0,42--05.

6 wm Bparyun
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Matbie 3HAYEHHA COOTBETCTBYIOT TPAHCMMCCHSIM, HMEIOWHM HJIaHeTap-
HEle PEIYKTOPHI.

Oas npu6aM3nTeaLHON OLEHKH Beca OT/JEJLHEIX arperaToB TpaHc-
MHCCHH MOJKHO MOJB3OBATHLCH CASAYKUHMH mubpaMH YACTBHBIX BECOB

B K2/a. ¢c.: °
= Peayktop HeCYWIEIo BHHTA . . . . . . . . . C e 0,23-0,3
mpoctod . . oL ... . L. ... 03
nAanerapumid . . . . . ., e o .. 0,23
« Peayxrop xXBOCTOBOTO BMHTE . . . . - . . « - . - 0,024—0,028
. upomexcy-muuhm (n npursunc XBOCTOBOFO
BHHTA) . . . . . - . . . - e 0,01—0,016
1 nto2. % AAHHBEL:
CAABHOFO BAKA ., - . - . . o . . . ..« 0,028—0,038
CHHXPOHHOI'0 Bana (n nep'ro.ne're c naym IBUTA-
TEeRAMH) . . . e e e e v . . oe 0,0165—0,025
XBOCTOHOCD Baja - . , . . e e e e 0,0068—0,0085
Kapaaunoe comscnenne (oano} . . . . . . . L . . 0,028—0,032
Mydra cpennemnst, . ... ., B 0,07—0,00
Mydra cBOGORHOTO X0/d . . « . . . . « « 4 4 . . 0,012—0,02
TopMO3 HECYWIero BHMTA . . . . . . . . . . . » . 0,003—0,004
. Bec Hecymero BMHTa K BeCcy HeCywlero BHHTA OTHOCAT Beca

JIORACTH M BTYJKH BHHTA C KpeIieHHeM Jonacrefi H AeMniepaMu.
Bec Hecyllero BHHTa (HJH HECYLIMX BHHTOB) OPHEHTHPOBOYHO MOMK-
HO TAK}Xe BEIPA3HTHL Heped BIJNETHHI BeC:

* Gn.a‘_-z kn.sG

Beapyuna ky, HMeeT cAeAyHWIIHe 3HAYEHHS AJIA HECYLIHX BMHTOE
* INAPHHPHEIMH JIOIACTSMH:

-AAd TPEXAOnacTHOTO BMHTA OJHOBMHTOBOTO BEp-

TOAETA . o « 4 & = = v o s + = o = » = = = 0,08—0,13
ZUIR- ABYXJNONACTHOrO BHHTA (HA KapraHe. BKAKO-
yan seC CTaGHAMIMpYOmed mranru). . . . . 0,14-0,18

..Beca OTAEAbHBIX wWactel Hecywero BrHTa B % oY
BEC2 HECYUIETO BHMTA:
WAPHEPHAN TONACTh TPEXROMACTUOTO BMHTA CME-

» . HIAHHOM KOKCTPYKUMH . & . . « . - . 1416
MApHKPHas AonacTh MeTanawgeckoit uoncrpynuuu 15—18
- WaPHUPNIAf JORACTL nepenmwon KOUCTPYKIMH ¢
FAMOMHMTERICM . . & . v 2 v v s w o o a w s 17--20
- BTYAK2 C HIAPHHPHEIM ernnelme)\{ noRacred . . 35—H4
) nemndepu THAPABAWYECKUE (KOMINEKT) . . . . 4,9—5,7

Bec xBocToBOro {pydeBoro) sHHTA. Bec xBOCTOBOND
BMHTA CKJaALIBAETCS K3 BeCa JOMACTCH, BTY/KH M MCXallH3Ma Ynpanic-
HUs OBIMM [IArOoM XBOCTOBOFO BHHTA.
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Bec XBOCTOBOIO BHHTA H3MEHSIETCH ¢ M3MEHEHMeM RHAMeTPa BHHTA.
Ha ¢ur. 57 faHE KpMBLIE BeCa TPEXJIONACTHBIX XBOCTOBHIX BHMHTOR I
IAPHMPHBIM KpeMnJeHHeM JIonacTel B 3aBUCHMOCTH OT AHAMETPA BHHTA.
Bec XBOCTOBOT® BHHTa COCTaB-
JAsetr opuentHpoBouHo 0,01% g -

B3JIETHOTO Beca BepTOJeTa. 2ok 700 Oypaniorunobslx 7[ :

B ec y 0 p ABJEHHS. B . ﬂyﬂmgmgﬁﬁf.r 7AoraeTRxY
FPYNOYy  YNPABJEHHST  BXORHT - 60F - npu depebanusir na-
ABTOMAT-NEPEKOC, pyuka ymnpas- S50y FACMAZC ONOOKOU o

2]

neuus, nejaTd M pWdar viar- - p ~ ’_,"
raza p xabuHe JIETUHKA, MPOBO- 0 A -
K4 NPOJOABHOID, MOTIEPEUHOro H J v -
NyTEBOro yNpaBJeHns u ynpasne- 20 —Siroa

. nnst o6MM arom. B Bec ynpaB- 4 ______,_‘—,/ - T
JeHHs TAKKE HYXHO Brmiouats 7]
Beca  CJAEIYIOLIHX  arperaron 15 20 25 30 Dy

{ec/iM OHM HMEIOTCH HA BEpTOJe-
1€} PEeryJaTop MOCTOSINHBIX YH- ¢ur, 57, Dec XBOCTOBHIX BHMHTOB B 3aBh:
cen 06opoToB, mNpHcnocobleHHe OHMOCTH OT JuaMerpa.
s cBpoca ofmero wara (s
NEepEXOAA Ha ABTOPOTALMIO), 3/1eMeHTH OyCTePHOTO yNpaBJICHH:, JEMII-
(pephl M pasrpy3ouHble MEXAHHIMBHL B LENH YNpaBJieHHH, yNpaBieHHe
CTAGUIN3ATOPOM H T. 1L

FpubankenHo Bec IPYNNbL YNPABJEHHS MOJIO BLHIPA3SHTH Hepes
B3JeTHHIN Bec:

G,=k,G.

Besyuuna k; MMeeT cieayiolijye 3HAYElHs:

AN8 OHHOBHMHTOBHX C PYACBHIM BHHTOM . . . . . . ky=0,03—0,038
AAS NBYXBMHTOBHIX TPOAGAnHOR w monepeuoli cxem  ky=0,038--0,059

Bec maccu B 3ty rpynny BXORST IVIABHbIE HOIM INACCH, ORHA
HJH IBe IepellHHX HOTH INACCH, 3afiHee KoJeCo ¢ YCTaHOBKOH UM XBn-
CTOBOH KOCTHIb. BMecTo kojec IVIABHHIX HOI IFACCH MOryT OuiTh M-
TTABKH MJIH TIOJIO3BA.

IMpu6auKeHHO BeC IWACCH MOKHO BhIpA3MTh Yepe3s B3JICTHHIH Bec

Cu—kuG.

" BeitnuMHy £ MOXHO 6parh, PYKOBOACTBYSCH CJASAYIOLIMMH JAHHLIM:L:
TpexKoAecHoe lWwaccn {C uepepHedt norofl N KOCTHACH) 0,046--0,058
NETBIPEXKOAEGCHOR MIACCH . . « . . . - . . « . . . - 0,058
INACCH C MNONAaBKAMH (H. C COOTRETCTBYTOLIHAMH Kpele-

MHEMH) . L L o e o e e e ... . D,048—0,058

Bec kapKRacHBIX KOHCTP YKL KA KapracuuMH HOHCTPYE-
[IMAMH BEepPTOJeTa fBJARIOTCA: (H03esK C XBOcTopoit Gankol, KphLIO,

NBOCTOBOE ONEPEHKE, MOIPEIyKTOPHbIE paMmul ¥ KAGAlLl s PelyKTOpOL:
HeCyIUMX BHHTOB,

G*
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Bec hiozensaxa Bec diosesska cKIAAKBAETCS H3 BCCa Kap-
Kaca, ofWHBKY, KpenJieHH#t 1A rpy3a H crneloGopyaoBaHus, BHYTPeH-
Hell oTHesxH npepeff JIokoB, ofTeKaTeneldl KafaHOB H 3aJM30B.

B HaganeHON CTAAMH NMPOEKTHPOBAHHA TPYEHO TPABWILHO OLEHHTH
Bec ¢ioseqsnka. BecbMa OpHEHTHPOBOYHO MOXHO MPHHATR CJAEXYIOIIHE
JaHHbIE:

1. Bec drozensixa oLHOBHHTOBOro BepTOJeTa {C XBocroBoit Ganko#
H noApenykTropHofi pamoit) cocraBasger 12—16% BaneTHoro Beca.
K xBocroBofl Gajike OTHOCHTCH KpeIUIeHse ONOP XBOCTOBOrO Bajla M
OTbEMHAA KoHUeBaa 6aska, Ha KOTOpOil KPeNHTCH PEAyKTOp.

Bec xBocToBo#t Ganxu cocrapasier 13—169% Beca ¢rosensa.

2. Bec ¢rozesska  IBYXBMHTOBOTO BEPTOJICTA NPOAOJBHOR CXeMtl
(¢ moxgpenykropuoii paMofi) cocrapiser 13—16% B3JeTHoro Beca.

3. Bec drozensika ABYXBHHTOBOrO BEpTOJIETa IONEPedHOR CXeMul
(mBuraTesqu ycraHopJelsl BHe ¢iosesnska) —7—9% BaJeTHoro Beca.

Bonee npapuibHO MOMXHO ONEHHTH BeC (Dio3essiKa TIpH TpeaBapH-
TeJBHOH KOMIIOHOBKE BepToJieTa, KOT[A BHISIBATCH CHJIOBasi cXeMa
ofbeM (prozentsiaka, A TaKKe THI KOHCTPYKLMH.

K p si10. B Bec kpouia BkIoyaetcs BeC MOAKOCOB, HECHEMHHIX Y3JOH
KPEIIeHHA ONOp YOPaBJIeHHs, ONOp CHHXPORHOro Bala (mIpu monecpey-
Hofi cxeme). Bec kphu1a, Kax © B caMosere, Jydllle BCEro OTHOCHT: K
€ro. VIO a{H.

OpHEHTHPOROYHO MOIKHO NPHHHMATL BEC OAHOTO KBaJPATHOrO METpa
GJOALH Kpblaa paBHBIM p—17—21 xe/m®.

Onepenne Tax >xe Kak H BeC KpbLIa, Bec oNepenusi ynobnes
BCEro OUEHHBATh, OTHOCA ero K IVIOMLAAM onepeHHs. MoKHO NpHHHMATH
BEC O/(MOr0 KBAJPATHOTO MeTPa MJOLIAAH IOPH3OHTAJNBHOIO ONEpeHHs!
{crabuamazatopa) Pre=>5,6—6,3 x2/sm?, BepTHKAJBHOrO onepeHus (KU}
P, =4 0—4,6 xe/m2,

[ToppenyxkTopHHe paMB H KaGHHH. Bec stux orbem-
HBIX KOHCTpYxHHMII NpaBHJIbHee BCEro OLEGHHBATH BO BPEMR NpedBapH-
TeJIEHOH KOMIIOHOBKH, KOIJIa MOXEO BBISBHTH HX CHJIOBYIO CXeMy, THN
KOHCTPYKUMH H pa3Mepkl.

Ha navamsHO# CTa/iu¥ NpOEKTHPOBAHHR BECOBAS OIEHKA yacTeH Bep-
TOJIeTa MOXKeT OH'Th BHINOJHeHa JHIIBL cyryfo mpHOJIHIKeHHO; OHA HC-
ofXo/MMa JJIsi TOro, YTOGH TPOH3BECTH LEHTPOBKY BepToJiera. [ljm
KOMIIOHOBKe BepTOJIeTa Bec ero yacreil OysfeT [0 HeKOTOpo# crenent
yTouteH. OH Takxe 6yfeT YTOUHATBECE M Ha TOCJAEAYIOIMX 3Tanax
NpOEKTHPOBAHHSA, KOTAla YHe HAMETHTCs KOHCTPYKIHMS arperaToB ¥ ua-
cTefl BepTOJCTA.

OC6opynosanmne. B ofopynosanve BKIouaeTcsi MpHOOpHas A0-
cKa ¢ npHOopaMH M NPOBOJKOH X HUM, paliHo- H (oTooBopyloBaHke,
BHCOTHOE ofopyioBakue, 3JekTpoofopyroBaHHe C 3JEKTPONPOBOAKOH,
aRTONMW/IOT, HPHOOPH AJS CJIENoro NoJeTa, CHCTeME BEHTHNANMH B ofo-
rpeBa kaluHsl, OHTOBOe ofopynoBaHie, CHACHBLS SKHMaxa M macea-
JKHPOB.
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Bec rpyuns ofopyaoBanus (6e3 aBTonunoTa) cocraBasct 4,6—5,7Y%
B3JIETHOFO BEca.

Hrorna Beprosernl oGopyAyiores rufpodeGeaxoit. Le Bec npu rpyso-
noabeMHocTH B 500 x2 paBen 30 xe.

§ 12. KOMNOHOBKA H MEHTPOBKA BEPTOJIETA

TpeGoBaHnd K KOMIOHOBXKE

3anata KOMIOHOBKH BEPTOJIETA COCTOHT B M3LICKaHWHM Hau(oJce BLI-
TOHOTO C TOYKH 3peHHsi TpeGOBAaHMA MPOYHOCTH H IKCIMIYATALMH pa3-
MeleHHsl SKHNaXKa, BacCaXXMpOB, FPY30B, CELHaJbHOTO 06OpYNOBaHHS,
CHJIOBOH YCTAHOBKH, TPAHCMHCCHM, IIACCH H OCHOBHBIX CHJOBHIX 3Je-
MENTOB KOHCTPYKIHH dacTell BepTOJeTa ¥ MX B32UMHON yBASKH, a Tak-
e B BHIBIIEHMH M yBfi3Ke BHeIUHHX ¢OpM BepTo/ieTa B COOTBCTCTRBUM C
TpeGoBaHEAMH a3POJHHaMHKH.

K KOMIIOHOBKe NpejbaBIseTcss MHOrO pasHoolpasHNX TpeGoBauui,
KolictpykTop Ipd KOMIIOHOBKE HONKeH HalTH HauJywilee perHeunne,
YAOBJIETEOPSIONIEC OCHOBHLIM M3 HHX.

TpeGoBaHHs B OTHOILEHHH Pa3MCIICHUN SKHMAXa, 1accaKipos, Ipy-
30B H CneloGopyAoBAlINs CBOASTCH K CJAGHYIOUIMM:

I.Xopomwuait o630p s kabuHw JAeTYUKA, DBeproier
MOXET B3JCTATL H CAAMTLCA BEPTUKAJBHO, & TAKXKE BHCETh B BO3AYXE
Cpe/M CTPOeHHH, fepenben, YTCCOB M T. I, TIO3ITOMY AJsi JIETUMKA HYK-
HO CO3JATh MCKJIOYUTENbHO XopowHii ofizop. Beprukanbhas nocafxa
BJH T0Cafika C KPYTOro ILI2ZHHPOBAHMSE HA OFPalHUeHHYK IJIOWAAKY
TpefyeT xopoiuero oG3opa BIepefi, BIH3 H B CTopons. Ha apyrux pe-
MHUMaX NMoAeTa mefaTeseH of3op elle W BBepx W Hazax. Ha ¢ur. 58
(pHBEAEHHE yran 0630pa 3 KaGHHKE JETYHKA, NPHHATHIC AJA 1acCaMup-
CKHX BePTOJICTOB 3a pyOexom. [iJif maccaXHpoR BepToJieTa JOCTATOY-
HO ofecneyuTs 0630p HHIKHelH moJxycdepH.

2.¥206CcTBO MOCAAKH PKMOANKAE M NACCAKHUDPOBR,
Tlocazka JleTyuxa flo/kHa GHTH Takofl, YToGbl BCe PYKOSTKH, WUTYpBa-
JIb, KHOIIKY ¥ Jp., KOTOPHIMH OH MOJbayercs B NoJeTe, GBJIM Yy HEro
NOX PyKOH, 4ToGH N0 HHX He HYMXHO OLLIO TSIHYTHCA HJIH IIOROpPAYH-
BaThCH,

CHpeHpe JleTuHKa NYXHO fAeJaTh YHOGHHM H PeryfHpyemblM IO
poct. KabuHa skunaxa JOJKHA GHITH AOCTATOYHO NPOCTOPHA ANSl IKH-
naxa B 3uMMHel ozexae. _

IMaccamupbt floMxKHE GHTH pasMeLUCHE C yYeTOM CYILECTBYIOUIHX
TpeGoBaHHi B OTHOIMEGHHH KomdopTa.

Pasmeper kaGHy 3KHMaxa W NACCZKHPOB, PACCTOSIIHE MEKAY Kpe-
CJAMH H CHICHLAMH, WMPHHY TIPOXOZOE M T. IL CiAeAyeT HAMCUAThL UCXo-
It M3 NMPaKTHKH NPOEKTHPOBAHHA M 3IKCIIYATAIlMH CaMOJETOB 13 COOT-
BETCTBHH C NPHHATHIMA L8 HUX T.T. [laccaxmpexan kafuna, a rakxe
rafimia 3xMnaxa JOMKHB GhiTe H30JHPOBAHH OT IIyMa JABHrATENs, O1
razoB M napop Gen3uma, BOJNKHBL ¥MEeTh BelTHIALIHIO U OTOIICIHE,
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JLas1 ycrpanendst Heyno6CTB, CO37aBAEMBIX 3KHMAXY H ndccarKHpam
TUODALMAMH, HC COACHBIME [/ KOICTPYKUHHM BepTO.ILTa, MKehaTelIbHn
B y3Jibl COeNHReHHs KAGWH C OTCCKAMH CHJOBLIX YCT4HOBOK BROAMTL
IMOPTH3ATOPL, HTOr0  MOXKHO  AOCTHPIYTh — AMOpTH3alHelt  cn-
JIeHHi.

3.¥Yno6cTBo NOKHIaHHABEPTONETA NMPH aBapuax
B neasx 6e300aCHOCTH 3KUIAXKA H [1ACCAKHUPOB PH KOMIICIOBKE HYXHO
npeaycMoTperts YAOOHBIR BBIXOZ M IOKMIAAHHE BepTONieTa TPH aBapHIX,
0CoBEHHO, eC/IH BepTOJieT [POEKTHPYeTCs s TpPHMeHeHHs B B0eBbX
VCJOBHAX.

4, B KpylHBX MHIOOMECTHBIX BEPTOJETAaX B UEJAX yAyHIenHs 3Kc-
MAYaTALUMH BEPTOJETA KeJqaTejbHO obecneddTh coo6liern He (BHYT-
PeHHufi npoxea) MeX Ay KaGHHOH SXHMMAXKE, NacCaXHp-
CKHM NMOMeUleHHEeM H OTCEKAMH NJH ABHraTeJed.

5. BoaMoxHOCTD GHICTPOH 3arpyskM H BHIIDY3KH
TPY30B H HaJeXHOCTb KpenneHrsa HX. OcoberHO Ba)XHO
06ecneyrTh ST A5 THAeBX TPARCMNOPTHLIX BepToJeToB. BechMa uede-
€o06pAa30 B HEKOTOPHX CJAY4asiX IpUMeNeHHe CBEMHLIX NPULCTIHN
KOHTeHHepOoB.

6. Yao6uplé JOCTYN K emenunaasnomy obopynosa-
HHi H YyJ1006CTBO MNONB3OBAHUN UM, & TaKXe Jer-
KOCTb €TO0 MOHTAXA H NLEMOHTAXa.

[Tpn xoMMNOIOBKe BYXKIIO TaKKe o6ecleyHTh cAcaylomne TpeGoBanH:
NPOU3BOJACTEA M IKCILIYATAUHH,

IMpeayeMmoTpeTh pasbeMe (IO3CAMKA (10 AAHHE B UEIAX pacuiupe-
Hus thpoHTa paboTH HA NPOM3BOJCTBE H YAOGCTBA PEMOHTA.

HameuaTh pasneMbl, 1ipHHAMAA BO DHHMaHHE BO3MOXIOCTH Tpall:-
NOPTHPOBKH BepTO/era NO Jxese3Holl gopore. ITpeaycmorpeTy yamm pas
KPETIEHHs  NePeBO3OHILX NPHCHIOCOGNEHHI, BOIMOKHOCT, NePLio3i
REPTOJIETA N0 LIOCCEHNBIM IOPOraM Ha CBOMX kosecax (tpebyer ompe-
JIeJIEHHOTO pAa3Mepa KOJIeH 1AacCH).

Jins xpaHeHHs BepTojieTa B YCJOBHUAX OTPAHHYEHHDLIX HOMCLICHHH 1
naomaack (nmanyéa xopaGas u Ap.) TpebGyeTcss OGECHEYHTL BOIMOM:-
1OCTb YMEHbIUeHHs TaGapHTOB NOCPEACTBOM CKJIANIBIBAHMSA JOMACTell le-
CyLIlero BHHTA, KaK 3TO H3o6paxeHo Ha ¢ur. 59, u gaxe cKIagnipakms
KOHUa XBOCTOBOM 6aJIKH BMeCTe C XBOCTOBLIM BHHTOM.

Bryaxky Hecyuiero BHHTa HYKNO pacIOfaTaTh Ha TAKOM BeICOTE OT
3eMJIH, YTOGH JIONACTH, HAXOAACH HAa HHXHEM OrpPaHHUHTEjle H MCANEH-
HO Rpalliasfick MpH OCTAHOBKE MJH 3allyckKe HeCYyLUero BHHTa, He mpei-
CTABNAJIH ONACHOCTH ANA OKPYXKAWOWHX Jiojei.

Heobxonumo oGeclieynTs JerkHil MOHT2X H JAEMOHTA/K ABHrATeNd R
ATPEraTOB TPAHCMUCCHH M YROOHRIH JOCTYN JJA HX OCMOTpA.

Pa3smernieiine BeiITHAATOPA H 3aGOpPHHKA. BO3AYXA AJA OXJAMKAECHHUA
JABHratesi, BO3AYLUNLX KaHAJIOB M MacjopaguaTopa 70 1kHO obecneyn-
raTh 3PPEKTHBIOE OXJAMKIECHHE JBHCATENA W MACjgd HA BCEX PeXHMAX
nosieTa B COOTBETCTBHH C MHCTPYKUHEH IJIf ABHraTens.
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®ur, §9. CxeMul cKAaNbBanua nonacteffl HecyImHX BHETOB.
O—H2 OIHOBHHTGBOM BEPTOASTE ¢ THEXNONACTHHIM HECPIIHM BMH-
TGM: OXHa JONAacTh YCTAHABIHBRETCH EBAOAL q’IOBEJIHm H Ape
CKRAAWBAIOTCA & NMOBOPOTOM BHHZ G—na ONMHOBHHTOBOM BEPTOJETE
€ YETHIPEXMACMACTHRM HECYL UM BHHTOM: AB& JAODACTH CKAAALIBANOT.
Cg RNepen W RBe Ha3ald, Kuak C XBOCTOBLIM BHETOM CRAAZBEBACTICH
JOBOPOTOM BEOK; f—Ha OIHOBHHTOBOM BepTOMETE C [MATHAONACT-
HEIM HECYUIHM RUHTOM. TPH .JICNacTH CKIARLIBAIOTCA HAZal BAGNE
frsenmKa ¥ JABe BOEPEN; HATE C© XBOCTOBRIM BHHTOM CKI&NG- ~
- naerca CREPXY @mgenma; 2—Ha HABYXBHHTOBOM BeDTORETE INDO-
noavBol CAEME € TPEXNIONATTHRIMH HeCYILHME BHIFTAMHA: BCE J0-
JJACTH- YCTAHAEIHBAWTCA RIGTH dﬁﬁaeﬂlll(!,
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Hp}l KOMIOHOBKE BEPTOJeTa HY>XHO CTPEMHTBCH K TaKUM BiI€[HHHM
¢GopMam (rozesKa H BBHICTYHAKOUIHX YacTeHd BepToJseTa, KOTOphle UMEKT
MelibIllee JIOGOBOE CONMPOTHRJEHHe, TAK K4K XOTSl BCPTOJET IO CpaBHE-
HHIO C CAMOJIETOM HMeeT MaJibie CKOPOCTH I'OPH3OHTANBHOrO MOJeTa, TeM
He MeHee BJAHMfHHE JOGOBOrO CONPOTHBJCHHS HA JIETHHIE XAPAKTEPUCTH-
KH BepTOJIETa 3HAYHMTEJbHO. .

IMacex crefyeT pa3MeliaTh TakiXe B Mpolecce KOMIOHOBKH, BuIGH-
pas pasmeptl KoJed u Oa3sl TaxMMH, 4TOOnl 6oila WCKIIOYeHa omac-
HOCTb OTNpPOKHALIBAHHS BePTOJETA Ha 3eMJE.

HyxHO TaxXe 0OeCneuuTs yCTOMUMBYIO pyJ/exkKy Bepronera. [1p#
3arpy3Ke W pa3rpysKe BEPTOJIETA HC AO/DKHO ObITh NMEPCKHABIBAHHSA (FO-
sejsKa C HOCOBOH HAa XBOCTOBYIO Oomopy H HaobopoT.

Tlom¥mo yAOBJEeTBOpeHHS TPeGOBAHHA 10 DPA3MEIEHHIO JKHNAXKA,
NacCAXHPOB, TPY30B d CIeLOBOPYAOBAHHS, BHTEKAWOUIHX H3 YCJIOBHi
gom(popTa H SKCILIyATALMH, B 3alaqy KOMIOHOBKH BXOJAHT OBs3aTe.b-
HOE TIoJIyyeHde HyMHOH LEeHTPOBKH Beprosera. JLus sToro MHOTAZ mpH-
XOMHTCA BHINOJHATE HECKOJBKO BAaPHAHTOB KOMIOHOBOK, A0OHBAasiCh
HYMHOH LIEHTPOBKH NYTEM MOCJIEAOBATEJNBLHEIX NPUGIUKEHHH.

Kommnonosxa

Ilpucrynast K KOMIIOHOBKe, HeOOXOAMMO HMETs YCTAHCBOUYULIH Hep-
TEX JBUraTeIsi, YepPTeXKH C yKasaHueM ra6apuTOB IPY308 M CHELHall-
HOrOo O6OPYAOBAHMSA C HAHECEHHHIMH I8 HUX IeHTPaMu Tsikecrd. Ke-
JaTesNbHO 3HATL TAKKe NPUOJE3HTeNbHule raGapuThl PeAYKTOpon Hecy-
Ulero BHHTA ¥ APYTMX arperatoB TpPaHCMHMCCHH (eciu Her mOAOOHBIX
Y3JIOB Y MPOTOTHIIA, TO NEOGXOAMMO CACAATh SCKH3Bl ATPEraToB TPaHC-
MHCCHH) .

KoMrniononka sasepingercs COCTABJEHHEM KOMIIOHOBOYHOTO HEpTR-
#a — {IPOAOJBLHOrO pazpesa Beprojdera (6oxoporo Buaa). Jas Tsxe-
JBIX HJIH CJOXHBIX TO CXGME BEPTOJIETOR KOMIIOHOBOYHLIH 4epTeXXK Bbl-
YepUHBAETCA B ARYX NPOEKnHsix (Kpome GOKOBOrO BHAA, BHA B MaHe)
c psfoM ceveruil. Ecnav ABHraTeIu HAXOASTCRA B OTIGMALIEX TOHAONAX,
BHe (PIO3eJsKAa, TO NYXKHO HAATh TAKME KOMIOHOBOUHGLIH YepTCHK T'OM-
AOJIHL. .

- Ha nepBonavajbHOR cTagMH NPOEKTHPOBAHWS KOMIIOHOBKA BepTO-
JleTa HOCHT 3CKM3HBIH Xapakrep, 3aTeM B XOJe NPOEKTHPOBAHHS HA MO-
CTEAYIOIMX ITAnax KOMIIOHOBKA YTOUHsIeTCS, Ha KOMIOHOBOYHHIH yep-
TeX HaHocsarcs GoJee NoApoSHO arperaThl TPAHCMMCCHH, YNpaBJEHHE,
NPOBOJIKA YIIpABJICHHs, 00OPyIOBAHHE H 3JeMEHTH KOHCTPYKUMH MOCTE
HX B3aHMHON YBSI3KH B HATYpy Ha MakeTe,

Ilpy KOMNOHOBKe B LEJAX YMEHSHIIEHHMsi Beca KOHCTPYKLHH HYXKIO
CTPEMHUTLCA HAMeYaTh MHHMMAaJbHuIE, HO JOCTATOYHEle OOBeMHl Kapkac-
HEIX KOHCTPYKUHi#l. PasMemias 5kMnak, NacCak¥poB, rpysbl, BaRH C
TOIJIUBOM, CJE/YeT HAHOCHTL KOHTYPH HX Ha KOMTMOHOBOWHEIH YepTex,
TOrja TOYHEe MOXKHO HAMETHTb MX LEHTPHl TSKecTH, uto Oyjer cno-
coOcTBOBATh GOJbIel TOMHOCTH ILEHTPOBKH.
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[Tpu pasMenieHWH CJIOBOH YCTAHOBKH, TP2HCMHMCCHHM H IIACCH BGI-
AIBATCA CHJIOBhIE SJIeMeHTHl ¢iosenska. CuiloBof Kaprac o6s3aTelnHO
HYXHO HAMETHTb Ha KOMIIOHOBOYHOM uepTeie.

Macnobakn M paguaTop AnA Macla HeoGXOJHUMO p&SMCIIATL BOS-

- MOXHO OJiMiKe K JBHTaTedio.

Ha XoMnoHoBoYHOM uepTese MAOMKHH ObITb HAHECEHH BHEIUHHE
©06BOfIbI, TAK KAK 'KOMIOHOBOUHHIA uepred BMecTe ¢ ofUlMM  BHIOM
BepTosneTa (B TPeX NMPOEKIHAX) CJAYMKHT OCHOBON IAA BLIYePYHBAHUR

* reOpeTHYeCKHX uepverkedl (r03emKa U ero CONPMKEANs C IPYTHMH dd-
CTSIMH BepToJieTa.

KoMmnoHoBKa RepTosieTa 3aBHCHT OT CXeMBl BepTOJieTd, €ro Hazua-
YeHHA, THTIA ZBHTATEJS, YHCNA [ABHTATENICH H MHOTHX APYrHX (PAXTOPOT.
KpoMe Toro, oCHOBHBIe arperaTel Reprojera (CHiIOBAasi YCTAHOBKA,
TPAHCMHCCHS, HECYIWIMiI BHHT) CBR3aHH MexAy cobol, MX HeJb3n pas-
MeluaTh TPOH3BOJILHO, HE3ABHCHMO Jpyr OT Apyra; fo3TOMY YAOBJETBO-
PHTENLHAA KOMIMOKOBKA MOMKET TMOJYYHTHCA HE Cpasy — TOJbKO MyTeM
NocHeA0BATEILHEIX [PHOIHMEHHH MOMHO AOCTHIHYTH IKeJaeMmMoro pe-
3yALTaTa. -

IlenTposka

[Tponecc ueHTPUBKH Hepa3pHIBHO CBf3aH C KOMMOHOBKO{l BEpPTONETR,
OH CONpPOBOMJAET KOMIOHOBKY. YJAauHas KOMIIOHOBKA OWpERJIAeTCS
HMEHHO TEM, YTO HAPAZY C YJOBJETBOPEHHEM YKA3aHHHIX Bhile Tpeo-
BaHHfi, NPeIBABIAEMHX K KOMIIOHOBKE, AOCTHTAETCH IKeJaeMoe [0J0-
: EHHE IEHTPA THAXECTH BEPTOJeTa, mpHYeM HepeMellieHHe €ro BCJCH-
- CTBHe BHITCDaHMs TONJHMBA WIM H3MEHEHHs NOJE3HOH HATPY3KH Haxo-
. ouTcsl B JIOMYCTHMBEIX npefenax. Hanuuue Ha BepToJieTe TOPHAOHTAMh-
i HOTO ONEPEeHHs YBENHYHBAET AOMYCTHMElE Mpejeshl NepeMenieHqs . T.
no cpasHeHUO € BeprosieToM Ges orepenMs. JLis BepTOJCTOE mpoOandh-
HOMl CXeMBl [0 CPABHEHH!O C BEPTOJIETAMM NPYTHX CXEM JHAama3oH LeHT-
POBOK 3HAYHTeJLHO pacuupsiercs Gmarojaps sosmoxtuoctd AH(ibepen-
HUHAJIBHOTO M3MellgHusl OGINHX LIATOB HepefHer0 M 38QHEro IECYLIHX
BHHTOB.

Ha auanaszoH ueHrposok EBeprojiera Biausier pasnoe ' BTysxkn
wecymero shnta. Yem Goablwie pasHoc T, tem Boawile gomycTumie
TepeMelnieHie 0. T. BeDTOJeTA. yJJ,OBJleTBO]Jﬂ'ITe.ﬂbHOC'l‘b l'IO.]'Ile&‘.I-lHOﬁ npn
BCKH3HOM KOMIIOHOBKE LIEHTPOBKM OKOHYATEJLHO MPOBEPAETCH pacyeToM
yCTOHSHBOCTH U YNPABJSIEMOCTH BEPTOJIETA.

Ha ¢nr. 60 npupesena TabiMHa LEHTPOBOK A BEepTOJETOB pas-
JHEYHEIX CXeM, KOTOPbie MOXHO CUHTATH OPHEHTHPOBOMHO HOPMAaJBHBI-
MH. B TOff 3Xe Tab/Mue npHBeleHH NONYCTHMEIE MepPeMeLIeHUs UEeHTPa
“TAMECTH BepTovleTa. ' .

HerTpoRKRY BepTONETa NpOMIBONAT CAEMYOILHM oGpaszom. Ha Goxo- -
BOM BHIe BepTOVIeTa OTMEYAIoT TOMKAMHM LEHTPH TAMNECTH OTHEeNbHLIX
uacrefl BepTOVIETA, TPY30B, SKHIIANA, [ACCAXHDPOB H T. J. Menkue rpy-
36 yaoGHO OOBENMHATL B OfHY TPYNIly, HanNpHMep, arperaTh oGopyLo-
BanMs, NpoBOAKY, NpubOpHYID A0cky € NpmGopamu. Ianee cocrasasior
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JpHYeM HOMED B LEHTPOBOUHON BEIOMOCTH AVINEH OHITB TEM e, UTo
¥ HA uepTee, 34 OCH KOOPEMHAT Jyylle NPMHATH OCH HECYLIEro BHHTA
N NepheHNUKYIApHYIO el OCh, MPOXOIALLYIQ Yepes LeHTP BTYJKH.

OOpAHHATH LIEHTPA THAXECTH BEPTOJIeTa OMpPEeRelIAIOTCS H3 CeAyIo-
"HIHX COOTHOIIEHM:

Xy = E Grxy ,
G
— 203
o G

Ya06HO Takike BhIpasuTh 1LEHTPOBKY BRepTofiera uepes yrod ©p.
oOpa3oBaKHbII OCKI0 HECYULere BWHTA W JIMHHCH, COCAMHAIOWEH Lewrp
BTYJIKH € I, T. BepruJieTa:

Xa

P 1. 9

[TpuMep LEHTPOBOTHOrO MepTexa H USNTPOBOYHOH BEAOMOCTH NPHUBEALH
Ha ¢ur. 61 u B Tabua. 7.

o HECYUE20
=

a._..
7

W

Our, 61. Llestposoyruifi ueprex BepTONETE.

CyMMy BeCOB OTJENbHBIX FPY30B, 3aHECEHHBIX B LEHTPOBOYHYIO Be-
JOMOCTb, HY2KHO CREDHTL CO B3JETHBIM BECOM, IOJACYHTAHHHIM [0 BECO-
BOH EEJOMOCTH.

LIenTpOBKY HY)XHO NPOAENATH AN BCeX NETHEIX BAPHAWTOR 3arpysku
BEPTOJIETA H OOpPEAeIuTh HauGoJee NMepefiee H HauCosee 3ajgHee 110J0-
MeHHe 1. T.; HYKHO TakKKe 3HaTh IOJIOMEHHe UEHTPa TANKECTH RIS My-
CTOr0 BEPTOJIETA, YTOGH NPABMILHO PaSMECTHTE LIACCH.

LIeHTp TsUKECTH TOIJIHBA HEOGXOAMMO CTPEMHTBCH COBMECTHTH C IL. T.
BepTOJieTa, TOUHO TaK e MeJNaTeJbHO H INOJE3HYIC Harpysky pasme-
1aTh T4K, YTOGH MpH ee H3MEHeHHH L. T. BEPTOJeTA NEPEeMEllaliCss He-
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Ta6nannna7

lLlenTpoBouHas BeROMOCTb BepTOfeTa

. Xp B MM Yo B MM
4 Bec B x2| Heno- Hello-
4 Hasearne rpysa cpenct- | Gnk, | cpeacr- | Gy
= G, |seuno mo BeHHO IO
= SEPTEXY | YeprTeRY
_.I i U P .
1| TipnGophas nocka : ’
2 | 3kunax, NepelHAR Hacth ! ’ 1
tosensxa 1
1
3| TMaccaxupn {
4| Tomaueo (HepemHnii 6ak) : ;
5| JlBurarteas, LeHTpalibHA
4acTbh quosensma
6 | TCaasumuit peaykrop
7 Brynka wecymiero BHHTa,
AORACTH, ABTOMAT-NEpE-
KOC
8 | Tomaueo (sanuuii 6ax)
9 | Xsocromas Ganka
10 | Xgociosoli BHHT, PeAYKTOD
XBOCTOBOEC BHIITA
11 | TI'zaBHKEe HOTH IIaccH i
12 | Crolixa mnepezseit Horm
: LIACCH
HT. A I
) i
l Y Gaky 2Gnyn

3HAYMTESLHO MJIM B KpaiiHeM clyyae B JONYCTHMHIX Opefienax. COpacul-
BAeMYI0 HATPY3KY, BHEIIHe NOABEUISHILIE H [IEPEHOCHMBIE IPY3bl HAJO
Kpenutb 0GA3aTeNbHO BOJAHSH LEHTPA THKECTH BCPTOJETA.

[TouyyenHas NEHTPOBKA PENKO MOMET CPasy COBHACTL T TPLGYeMOH.
HenipaBiars LEHTPOBKY MOMKHO TepeMelICHHEM IPY30R WM CMeLLeHHCM
OCH HECYLIEro BHHTA OTHOCHTENBHO 1I. T. BepTosieTa. B HexoTOpHIX caly-
YasAx OCh HECYUIEro BUHTZ CBA3aHa C MOJIOXKEHHeM ABHraTess (DepTH-
* KaJbHOEe TNOJIOXeHHe JBuratesis). I1o2ToMy HepeMelIeHHe BTYJAKH BHIIT:
nowJieveT 3a cofoit MmepeMellleHHe ABHTATENS HJIH YCIOXKHEHHe TpaHc-
muccHu. COBEPHIGHHO HCAOUYCTHMO HCOPABJATL LEHTPOBKYy Aobas.ic-
HHEM «MEPTBBHIX» IPY3OB, NPHBOAAUIHX K YTSKeJCHHIO Bepronera. B He-
JISIX . BHISIBJIEHHA KOHKPETHBIX OCOGeHHOCTEH KOMIOWOBKH BEPTOJICTOR
PasJMYHBX CXEM HMIKE PACCMOTPeHBl COOTEETCTBYIOIIHE DPHUMEpPLL KOM-
TIOHOBOK. . : :
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Gur, 63, KomMnosoBouHan cXeMa ORHOBHATOBOTO BEPTOETA C HBH

I—TonacTs HeCYIRETC BHETA; 2—DHUAT _YUpDABAEHEW OOCLIMM WaroM: S—CHASHBA nNaccamupos; #—BoadyxceaGopmax: S—pefymalt man;
G-—JIBHraTent; 7--BTYAKa; S—rAaBavili peryxTop; % TOp; I 6ax; Ji—raywurteny: J2—pan OpHBOEA ¥ XBOCTOAOMY
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raTeneM, ycrauonnenauu TOpUSORTANER0 (nockom Bnepen).

BHHETY: 4 onopn. I$- nuviupie I6—xBocToBON BHHT; f7--PefYKTOP  KBOCTOADID BHHTA:
&—mﬁm:;a-mp. w-rvasaue HOMH WaCCH: Z0—qonAuwubl Gex: 21—nonnnm. 2 28 pu: #i-pyiKa Ynpaa-
JEHEE MHKAHYECKHM UIATOM; 5—npu60pl|an ROCKa: 25—HOWHOE YIpaBleHue.

W. I, Bparyzuu
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Dur, 62. Komnowosousan cXeMa eepiozeTa ¢ ZBHTa

/—nepeansx Hora WaceH; 2—NPHEMUNK CHOPOCTHORD BaNopa; £ riocanoumas Gapa; —PYKORTKA BKMIOHEHHE
MydTH eganu 0 YNPaBREHWA; 6G--NPHEMAMK; 7—npubopaan nocke; E—pywka
IMKAUTECKOr MMAara; %—DYKOATXKA mar-raza; lﬂ-—ameua Ii—cupenne JneTipka;  I2—CHaewsR  TACCA-
RHpOB, IS—NBHPATEM, &  YINOBLIM PEAYKTOPOM; 14—TOPMO3 TPAHCMHCCHHU; Is—nacnobax i6—rara
ynpal.neml! OOINEM  IIATOM: {7—6a90K  NPOTHROOGNEHEHHTENLHOR € 18—

{9—ppuxnrOANL nemndep; 20—srynka HECYUIro  BHMTA; 2]’-—r.'laaHu|t pemrmp, 22—pan: m—uac.no-




TEJEM, YCTaRORIEHHBIM TOPUSOHTAALHO (HOCKOM Ha3am).

pagmamop; M4—Cax € NPOTHBOOGHEAeHHTENEHON RUAKOCTHIO; 25-~BaN NDUBORA XBOCTOBOPO BHWTA; 26-a0.
TACHL  KECYHIEr0 BHHTA: 27—NDOMEXYTOMHHIR Yrnosofl PeAYKTOP: 28—XBOCTOBOR peAyXTOP: 29-—xBOCTO-
BOfl RHUT; 3L XNOCTORAA oNOpa; Ji-—aimrenHa BuicoToMepa; JS2

F TR Fe Plkaly A LRER

pu;  $4—TONAMBHMA Bak; 35 GanACHW €O CHATHIM  BOBAYXOM: J6—Pnaupme Hom IACCH;

S7—pewerka “hn BLIXOAA OXAAKNANILErD BOAYXA; 38—Goprosan DaHens CHCTEMH BOSAYLIHOTO 3anycks:
39—aKkxyMynatop; #0--BOIAYX03a60PHUK: 4I—CTAGHAUSATOP. .
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§ 13. IPUMEPSHI KOCMTIOHOBOK BEPTOJIETOB PA3JIHYHBIX CXEM

BeproneTsi ORHOBMHTOBOH CXEMBI ¢ XBOCTOBHIM BHHTOM

- Ha ¢ur. 62 npuBeeHa KOMNOHOBKA OJHOBHHTOBOIO MHOTONENEBOTO
seprojieta KoHcTpykuud M. JI. Muua (o6muit BHZ 5TOro Beprojera mo-
KasaH Ha ¢ur. 10).

K cpennell cusioBoll uacTH BepTOJIeTa, CBapeHHOH M3 CTaJBHHIX TPYO,
NIPMCOSHHHEHA XBOCTOBas GaJKa M Jierkas HeCHJIoBas OGIIMEKA HOCOBOH
yactd, K depMenHol cpefHell yacTe KpemsaTcA CTOHKH TI7aBHWX HOP
L1accy, MepelHel HOTW INAcCH M MoApeilykropHas pama. JBuraredin
YCTAHOBJIEH B FODH3OHTAJILHOM MOJIOKEHHH H OGPAIlleH HOCKOM Ha3ai.
Takoe pacnosioeHHe ABUraTess yNpolllaeT IEHTPOBKY Beprosera, nos-
BOJIsIS NOJIYUHTL HOCOBYIO uactb Gojiee KOpoTKO#H. Kpome Toro, otcyr-
CTBHE NACCAXHPOB [IPH Takod KOMMNOHOBKE MAJIO BJHfET Ha [OJIOKe-
nue 1. T, ONHAKO TAKOe PACOJOXKEHHe NBHrATeN st MPUBOJHT K CJOX-
HOH KAHAJH3ANHK OXJAXKJAIOUIEro BO3AYXa H KaluHa LA MACCAXKHUPO3
¥ 3KMNAXKA TIoVIyuaeTca TecHod. Pacronekennei#t y camoli sagueit cren-
KM BBIXJIOTIHOH KOVIJIEKTOD, HArpepasi KaGWHy, cHHXaeT KoMm(opT Aas
Nacca)MpoB, TaK K€ KaK ¥ BAGpanuy OT ApHrareslsi BBULY GAH30CTH ero
K kaGuHe, TonmuBnbiil 6aK yCTAHOBNEH NO3AaAM LEHTPA TAXECTH BEPTO-
Jera.

I'nasnple HorM wacod nHpamupaabholt ¢xemul. HocoBas crofika Kpe-
nHTCH K tepmeHHOR cHIOBOH uactu grozensoxa. Ilacem mmeer nocra-
ToYHO GOJILIYIC KOJEH.

XBocroBas Ganka NOJYMOHOKOKOBOH KOHCTPYKIHH 3aKAHUMBAET:S
H30THYTOH KOHLEBOH 6aJIKOH, Ha KOTOpPOH YCTAHOBAEHE: PEAYKTOP XEO-
CTOBOTD BHHTA M XBOCTOBO# BHMHT. Ha xBOCTOBOH Gajike ycraaopheH
VIIpaBJaseMBlii CTaCHIM3aTOP, CBSI3AHHBIH C YNpaBjeHHeM OOLlaM iua-
roM. XBOCTOBAS OMOPa [PEACTBPALLAET BOSMOXHOCTE YAapa XBOCTOBOTO
BHHTA O 3eMJIIO.

. Beproser umeer kaGHHY aBTOMOGHJLHOLO TUNA, B .KOTOPOH pache-
JIOKEHEI CHeHbe JIeTUHKA M AMBAH AMsl NACCANKMPOB. XOPOIIEe OCTEKe-
e KabuHu obecneuypacT 0630p NepepHell noaycdepsl. Daucrepn B
GOPTOBBIX OKHAX NEJAIOT BOSMOXHEIM 0630p Ha3ag. B KabGuHe mMeeTns
IBE IKBEpH, MO OXHONW € KaxAOro 6opra. IlpuGopHas jocka Ha BepToJe-
Te OOBIUHAS, CAMOJICTHOTO THMA, L.

Ha ¢wur. 63 nana KOMNOHOBOUHAS CXeMa BepTOJeTa, B OCHOBHOM -OT-
JHYAIOMAACH OT Npenblyniell TeM, YTO FOPH3OHTAILHO PACHOJONKEHHE!.
ABHrartep ofpalieH HOCKoM BrepeA. Prozelin 37eCh TOXKE pa3Jie/eH Ha
TPH YACTH: NEPefiHIOI0 YACTb, ABJAIOLIYIOCR KAOMHON JAJIA SKHIAXa o
NacCaXKHPOB, CPEJHIOI CHJIOBYIO 4acTh, A€ pA3MelleHa CHJIOBAsi yCTa-
HOBK&, H XBOCTOBYIO GaJKy HECKOJbKO MHOJ diopMei. KOHel[ XBOCTOBO#
fasky OTOTHyT BEEDX, YTOGH BTYJKA XBOCTOBOIO BHHTA OKaszajach B
DJIOCKOCTH BPAIleHHs1 HeCymiero BHHTa. B MecTe HajaoMa Gajkd Kpe-
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[IMTCs1 XBOCTOBAs OMNOpA, NMPEJOXPAHMIONIAA XBOCTOBOR BHHT OT 3ai:-
-BaHHA 3a 3eMJi0. Ha XBOCTOBOH 6aske HMeercs peGONBINON CTabHIH3A-
Top. BJiarozaps pasMelleHHI0 ABTOMATA-TIEPEKOCA BHYTPH BTYJKH BHe
cOTeKaTessi OCTARTCA TOJBKO BTYJKA.

-DopMur diozesska naasHue. 110 OTHOIIEHHIO K OCH XBOCTOBOH Gai-
KM TIIOCKOCTb BpAIIEHHS HECYHLIEr0 BHHTA HAKJIOHEHA BNEepen, YTO faeT
MeHbIHHA MHJeNb NPH rOPH3OHTAJBHOM IOJETe,

KabuHa BepToJieTa UeTHIpEXMECTHAS, 3BYKOH30JMpOBawHas. [lanenu
H3 NPO3PavHOFO MJacTHKa OGecNeYHBalOT xOpomHii o63op. Mexay san-
HHMH CHACHBbSIMH M JIBUraTejieM YCTAHOBJEHa NPOTHBONOMKAapHasa Mepa-
ropoJiKa M3 JIHCTOBOH cTaju TomuuHoN 0,5 mam, Apyras MpoTHBONOMKApP-
¥as MmeperopojiKa PACMoNOKeHA NO3afy CHJIOBOH YCTAHOBKH.

Benao6ak pasMelleH Bnepey OCH HeCymero BHHTa MOA OOLUMM CH-
ICHBEM NacCCaxHpOB. annyx AJIf OXJaXXIeHusl ABKraTedii noCTyIlaeT
“4epe3 BOAYX03a60pHHK HENOCPEACTBEHHO B OTCCK CHJIOBOH YCTaHOBKH,
OXJ1aXJeHHe JIBHraTeJisi PeryJMpyeTcs Ha BEIXOZE sosnyxa H3 cpegHel
HaCTH (Mrosenska.

PASMBUJ.GHHQ JABHIrares C3agy OCH HECyUlerOo BHHTA YCJIOKHAET HEH-
TPOBKY, HeH306eXHO NPHBOAMT K YIJIMHEHHIO HOCA M K nycroraM B (io-
seJIdKe 3a MeperopoAkof y 3afHero CHIEHDLS, MO 3a10 kabuny Jerye
H30AHPOBATL OT LIyMa M ra3oB JBHrartess.

Ha dmr. 64 nokasanma KOMMNOHOBK2 MHOrOUENEBOrO REpPTOJNETA,
thiozens K XOTOPOro COCTOMT TaKke W3 Tpex OCHOBHEIX dacTei, CO-
HEeHHBIX MexXny co60o#. CpeaHsas cuioBas 4acTh (Io3esfKa, CBApEHHAR
U3 CTaJbHEIX TPYO, CIOYKHT 4/ PasMellleHHs XBHraTesil H TONJIHBA,
Al KpelJIeHHsl JIaBHBIX HOr IHACCH W TOAPEAYKTOPHOH paMbl pedyk-
TOpa Hecyuierc BHHTA. K CpeXHell CHJIOBON 4acTH Criepend NPHCOEAH-
Hsercs kabGHHa NacCaXupoOB M JIETYMKA, a8 C33AU — XBOCTOBas 6anka
¢ pacnoJIoXXeHHHIM H& ee KOHUe PeIyKTOPOM XBOCTOBOIO BHHTA H BHH-
ToM. KaGHHa JleTyHKa W MAacCamupOB OCTEKJEHa, JIETYHK HMeeT XOpo-
muit o630p BHH3 M Beepx. Jlia naccaxcupoB cienaH O6UMA AUBall.
.ZIBepb JIETYHKA — C NpaBOH CTOPOHH, ABEpb JJIA NACCaXKHPOB — € J€-
BOi. JleTunk cumuT npoctopHO. IIpHGOpHAS AOCKa KpPemHTCs Ha y3Koft
KOJIOHKe, YCTAHOBJEHHOH Ha noay, W Majo memact 0630py. Kpenmenuc
u ¢opMa NpHOOPHON MAOCKH XApPaKTepHH JJ RBepPTOJeToB IoAoGiof
KOMNOHOBKH, [lepesusim uacTs (lo3ensiKa COCTOMT H3 CHJIOBOH Koli-
CTPYKUHHY, PACHOJOXKEHHOH HHMKe 1oJia M HAaJACTPOHKHM HAaJ He#t, B BULC
OCTeKNeHHOTO kapkaca. B J1060Bo#t uactd o6TexkaTe.s NOAPEAYKTOPHOIt
paMbl pacnoJIOKeH BO3AyX03a0OpHKK CO CTBOPKAMK ISl PEryJHPOBAHUSN
Bosayxa. JlBUratesib yCTaHOBJIEH TaK, YTO KOJIEHYaThlit BAJ €r0 Hampas-
JleH pepTHKaawHO. Takoe noJioxeHHe ABHraTeNs YnpollaeT TPAHCMHC-
CHIO M nestaer ce HoJiee JIerkoi.

XBOCTOBOH Bas MPOXOMMT CBEPXy XBOCTOBO# 6ajKu H XOpOUIO A0-
CTYNEr AJ51 OCMOTPA M MOHTa:Ka (CheMHBIH KOXYX).

I'naBHHC HOMH 1WACCH — NHpaMHAaALHOM cxemhul. JIBa HMIKHHX Toja-
KoCd B3ATH B o6TeKaTesb. [TepeXONHEIN OTCEX MeXIy CPeHed 9acThio
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(p1o3eqs3Ka M XBOCTOBOI 6aJKOl HCMONbLaoBay Oop 6araKHoe OTAgde-
HHe, B HEM TAKXe pasMeunieHnl Macnobak H axKyMyJsiTop.

TonauBHEie ©akM pasMewmieHsl 1o ofeum CTOpOHAM ARBHraTeJis,
FOYTH  CHMMETPHYHO OTHOCHTEJIbHO OCH HECYLIIEro BHHTA; IIEHTP TAXKECTH
TOIVIMB4 HAXOKHTCH NPHUOJH3HUTEJLHO B LEHTPe THAMECTH BEPTOJETA,
MO3TOMY TIPH BHIFOPAHHH TOTJIMBA LEHTPOBKA HEC M3MEHRETCSI.

PaccmaTtpuBacmas KOMNOHOBKA SIBJIAETCA THNKYHOH JJIs JErKHX H
CPeIHHX ORHOBHHTOBHIX BepTOJIETOB.

3 4« 5 6 7 8 8§ u 12
]
3 I

Our, €5, KoMROHOBKA OMIOBMHTORONG IBYXMECTIIOTO BEPTOAETA.

f—aonacte HecylleTs RHNTI:  Z—cTtaluavzupylouiitlt  crepxellb: J—kafiiu:  S—perTyKTOD:

J—TonamBHHN GaK; S—ABMCATCIL: 7—Bad TPUBCAX XBOCTOBOIG BIHTAD S—AKKYMYIATOD:

f—xpocropas Qepya: f-crafunmeaatop; ff—woHUczan Ganka; [f2—XBocTOBOH BHHT: [d—

NIPCROXPANHTETLHAS  ONOpa; M—Knnensn  NOBEPXHOCTE, {i—-nono3koBoe  WACCH C©
Kodecamil.

HepmocraTkn komOoHOBKH: wWeT of3opa Ha3ax, ua HoJay B Kabuue
NACCAXHPOB MMEETCSl BHICTYNAOWIAs YACTh, BHYTPH KOTODOR CHpsITAHA
EPOBOKA YNpAaBJIEHHs; MACCaXKHPLl MOTYT NMOKHAATb BEPTOJIET TOJIBKO
yepes OIHY ABEpb; OTCYTCTBYET XBOCTOBAf OllOpa, BCJIEACTBHC Yero Mmpit
nocagke c MJA2HHPOBAHHA Ha ABTOPOTALHMH MOXCT TIOJMOMATLCS XBOCTO-
BO#l BHMHT, OTCYTCTBYET XBOCTOBOe oflepeHHe (cTabunusatop), HTO
Cy’KaeT AMAla30H LEHTPOBKH H CHHMKAGT XaPAKTEPHCTHKH YCTOHUHBOCTH
H ynpaBJIFeMOCTH.

Henmocratkom siBAsieTcst TAKXKe H TO, YTO HET HAKJIOHA OCH HecyLiert
BMHTA BIepej OT MePneHAMKYJsipa K FOPH30OHTAJBHOR OcH (hiosemKa.
OTO TIPHUBOAMT B [10J1eT€ K GOJBLIOMY HRKJOHY (DIO3CISKA M YBeJHYe-
HHIO JOGOBOrO CONPOTHBJIeHHs. Hakjox Bnepesl OcH T03BOJHA Gk
TIORHATD “BBEPX XBOCTOBYIO GajiKy M TeM CAMBIM XBOCTOBOK BMHT WA
VBEJIHUHTD 3330p MEXAY XBOCTOBOH O0ajKOfi M JONACTAMM IIeCyUlero
BHHTA, .

Ha ¢ur. 65 nana kOMIOHOBKA ABYXMECTIICrO BEPTOACTE, MMEIOUIETO
MBYXJCNACTILE HeCYWHH BHHT Ha Kapiane. Diosedsnk ero Takie co-

7 “W. M. Bpatyxue




43

NI .
A (\;z;,—,—;—gf ;l >
L

e/ N
S Al W 3 7
A g A AN Q=
\:‘&'/"- 3 . }/y’.‘\: f J ,.,;/J‘\ \A\\\\‘[
N e
N =

w
= =N

\
\

! /4/

Dpr, 66. KOMIOBOBKA OAHGEHMTOBOIO BEpTOAETA (

J—RONACTE HECTHISFo BHHTat 2—rupapasamuecknd AeMmdep € OONOTUHTeNeM:  J---LEPOCEKAIO-
IEficA RepTHRAIBHER § TOPH3ONTSABHHE \WapH#p; $—EajJ HeCYIEero BHHTA: O—TATH YNpas-
JMenas UWKAHMECKHM 1HaroM; G6—TODMOS HMEeCYuere Banya, 7-—poiMar inar-raza;  Bepyukn
YUpaBACHIA UHKIKUECKHM IIarow; 9—OKHa FAst BOMAYXa. OXJALKAAGMErc Asurateds: id-—pan
NPHBOfla HECYNMLero pHRTa; Ii—Bewrmawtep ¢ Myfrol cuenaemmn: i2—pparavens:  J@-aabop
BO3/IyXa B XapblopaTop; H—OTKpLIPRAIGIECCH B CTGPORY CISODKM M2 AoCTyna K ABHraTenoc;
I5—KosibDeBad paMa JBHTaTens © AMOPTHSALNORHHMA ¥Y3haMH: J6—AXorR ROANYyXa JITH OXAAH.
NeR¥s BCOOMOTATeABHHWYX ACPEFATOR. YCTANORNEHHWIX -HA JEHraTene; I[7—oKka AN BeiXoaa
OXRANAAKOLIETe BO3NYXa; l§—cucrema NOZOTPEBa BOSEYKa, HOOCTYNAONEro 3 xapGloparop; [f9—
BGanKa JDAR XKpendeHHH paMi ABHPETEAA M BRXAonkOE. cucTeminr; X Tnepeimas Hora  Wacch:
2l—wmacnopanuarTop; 27 —HAKNONHAR CTRHKA; 23— npoTHBEORCKAPHAA Neperoponka; Z4—macno-
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ABHMTaTENEM, YCTZHOBJEHEHM B HOCY (uo3ensxa.
Gak; 25—marucrpaisr oborpesa KaGBAwW 6.v;e'r'i:lmmz; E5--onobut NOJI AOMKDPAT: 27—OICeK: mosa,

B KOTOPHWX DASMEIIAIOTCA KH:  28—ryjpaBlnHYEckas AeGERKA; 29—clopH  Kpen-
AeHEn PHYAMHHX CTOGH IJABHOID MAccH; J0-—HumHER ROWKepod; J/--~BRBEMHAY noaHOMKKa;
J2—~OCBETHTCNBHAR Jamng; S3—-[AcCARBPCKAA Halwua, J4—Ha0MByTas Oanka IaBKOTO IHaccu:.
d5-—aMOPTH3aUMOREAn crofia; J6—-Danuo0BOpYAoBeRHe H ROCAAOWITHE (apu; 37— Garaxaoe

nNomelierme; J5—ruApasAHuecKHE HACOC; po; 40— ;  4i—xBe caopa: f2—
V-ofipasEnl craGaawaaTop; 45 apa; 44 B peayxTop: 45—xpocToBofi BHHEY;
5—npoMeyToOLl  pepykTop; 7—TDOBOIX2 YIpapneuuy IDArcM XROCTOBoTO EMRTA; 48—Bad
NpMBOMa  XBOCYOBOrO BHMTa; #9—Edon BOSAYXa B cHCTeMy o0orpesa: S0—oCorpesatenss; 57—
MArHCTPanE ol 2 K i IOPAIWATOD  PEIAYKTOPa; 33 —rnaadufl

52
i PeAYKTOD,

H. I Bpatyxmu
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Qur, 70. KomnoHoBOYHAA CXEMA ABYXBHHTOBOTO BEp

Jo-OPRCMHHK CKOPOCTHOTO HAanopa; 2--HOXKHoOR wacoc aa8 MY$T nkmouenmn; S—CMAEHBE NEDHOTO MCTUHHA; {—CAneHhe
PIOPOre JeTUHKA: J—PpanuoolopyacBanse; S TpHGODHAR ROCKA, 7—CABHIKHAR ABEpH; -8—ean oY JADMraTens K pe-
AYKTOpY;: & TOR; 0 & H ropiohHHa Gaxa (Macnofax y SAAHETC ABHIATENR DACHOVIOKEN € npa-
moRt cropomu  duosenska):  ff—ropaosuua Genaofiaxa  {rop Gaxa JRHTaTENA DacloackKeHa Ha npa.
poft cropoite dosenska); J2poTHBONOHKApPHLIE NEPETONOAKK € ABCPAME; #3—NOAWKNARKE TAF yNpasneuus; J4—onopa
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ONeTA HPUADALHON CXENMH € ABYMA

CHUXPOUM3KPYIOIEro pasn (Ha KAMKAOM Bf
OKHa; [7T—TonAHBONPOBOA MEXAY lIepeis
3ANNAH  NPOTHBONC a:

25

9

29

8

20

ABHI aTeAANH.
FOPOM HIMaHroyTel;

16—
PEMH H 3aaHpMe GaxaMi; f8—npomexyroussill penykTop; 19-—resepatop: 20—

15-coeanreana uacTell CHRXpPOHWBHDYIOULErQ Basaa;

"-6![‘“"&}01‘31@.’]2!("&, 22—nK;  W—onepenue; 24—Bxoh,  A0IAYXE  Nn

neperop
ONJIOWACHHA hBRTaTenR; 25—3aMEHA peX

IYKTOD: 26—BHIXOZ  oXJaxiawihtero pozayxa: 2/—yroek TONRHBRHX GaKOB;
B Kabune; 29. SH SAJHErQ HeCyliero BHHETA.

. I1. BpaTyxuu
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CTOMT H3 TpeX yacTel: NepefiHell YacTH, cpefiHell H XBOCTORGH. DKHMaw |
H MaccaXXuphl pa3MmelleHel B nepefHed 4acTH, a /\BHraTe/lb YCTAHOBJIEH |
8 cpennell. Ha xmocToBoit Gajike ycTaHOB/IEH CTaGHIH3ATOP. DKHNamy
nfecreyer XOpOLUIMH 0630p BHH3, BBEpX, Bliepef,, B cTopoHul. [Haccy
NOJO3KOBOE € ABYMS KOJIeCAMH IS py.neﬂuﬂ.

Bo Bcex npuBejieHHBIX Bbllle KOMIOHOBKAaX JIBHTaTelb HAXOMMUTCH
PRAOM c© maccaKupckod KaGHHOM, KoTopas OOLI9HO H3OJHPOBAHA OT
HEr0 TPOTHBOMNOKADHOA neperopoAkol. Msonsnus oT myma, rasos o
BuGpaunk nepocraToyHa. Ilogxosn K ABHratensM M HX MOHTaX H /IeMOH-
TaX TAaKXe 3aTPy/AHeHHL.

ITpuHumn#a bHO APYro# sBJSETCs KOMIIOHOBKA MHOIOLEJIEBOrO Bep-
tosera Cukopckuii S$-55 (¢ur. 66), npesHasHayeHHOro AJ1% NepeBO3KH
MOYTH, [PY30B, NacCaXXUPOB, MJA CNacaTeJbHEIX paloT M CaHUTapHOH
cayx6H. I1pu 310l KOMIIOHOBKE NMoJIHAas HArpyska {MaccamHpH, Ipyshl,
TOIJIMBO) pacmoJiaraercs OJH3Ko K 1, T. BepToJjeTa. JlBuraTens ycra--
HOBJIEH B HOCOBOM uacTH (o3essika, moj yrioMm 45° BecbMa yao6HBIT
NMOAXOA K MABHIATeNIo, a TakXe YAOOCTBO MOHTaXa M JEeMOHTaMXa ero
OTJIMYAKT STY KOMIIOHOBKY OT NpPEAbIAYLIMX; 3TO AOCTHraeTCs TeM, yTo
OOIIMBKA HOCOBOH YacCTH (PIo3esfixg BHIOJHEHa B (hOpMe [BYX pacKphi-
BaOIMXCH CTBOPOK. JKHIIaX pa3MELleH HeCKOoJbKO BIEpefy Haf nac-
caxupckolt kabuHON; KpeCso MepBoro JeTUHKA, B OTJHUME OT caMmoJe-
TOB, HAXOAWTCA cnpaBa. IloxWaaHAe BEPTOJETA SKHUNAKEM BO3MOIKIID
yepes GoJblloe oTofBHramonieecs GokoBoe okHo. Bxos B kaGHny sku-
Nax<a BO3MOXEH Uepe3 3TO 2Ke OKHO, a TaKXe uCpe3 nacca)XHpcKoe
TIOMEIEHHE.

O630p ofecneyeH YAOBJIETEOPHTENBHO, XOTA BIEPEH, M BHHA3 HECKOJb-
KO XyXe, YUeM B paHee NPHBE/IEHHEIX KOMIOHOBKAaX, HO 33aTO BO3MOXKEI:
o630p Hasas, Ock Hecylllero BUHTA HAKJIOHEHA BHEPe] AJS YMEHbUIEHHS
;o60BOro CONPOTHBJIEHHs BepToJieTa Ha Kpedcepckom nosere. Bonbluan
ABEpb naccaxwpcxore (rpysoBore) noMellleHus cABuraercs: Hasaf, CHu-
3y XBOCTOROH GaJicH, B CONpSKEHMEe ee CO ¢pefHeH uacThbio diosensxa,
BBeIeHo pe6po, Aas TOrG YTOOH HCKJIOMHTH CPHIB NOTOKA ¢ 3afiHeH
HHKHeH vacTH Gr03¢TAXKa ¥ YMeHbIIUTE JloboBoe compotubierue. [lac-
caXkupckasl kabHHa XOCTAaTOYHO Y/laJjeHa OT HBHIATEJIsA, ee Jierue U30JH-
poBaTh OT IyMa, rasoB M BuGpamuii. KabuHa aKkMnama MmeHee ymo6ua;
32 CNHHON JIETYMKOB NAXOAHTCA TVIABHBIH PEAYKTOp, MeXJy HHMM Ipo-
XOAUT BaJ, MO3TOMY BHOPalHH H IIYyM B KAOHHE SKMIAXKA YCTPAHHTH
TpyRHo. C TOYKH 3peHMs LEHTPOBKH 3TC BeCbMa YAauHasdi KOMIIOHOBKa,
TaK KaK H3MeHeHHe BeCa HArpysKH IIOYTH He NepeMellaeT IL. T. BEpPTO-
Jera. Pio3efAX MOXKHO PACUICHHTE Ha CJQIYIOIMe YaCTH: NepeiHss
wacTh (Jo NINaHroyTa, OTASJAIONIEro ee OT cpeaHedl yacTu drosenka);
3aTeM CpefiHsisl YacTh (C KaGMHAMM JIETUHMKOB, NACCAXKHPOB, € KpemJe-
HHEM DeAYKTOPHOH paMei H TJIaBHEIX HOT IHACCH), flajlee OTheMHas
xBOCTOBAA GajKa. -

Mz xabusel JeTUHKOB BO3MOMEH JOCTYN K ATperaTaM TPaHCMHCCHH,
a K3 DaccaxHpCKoH xabuHW depes CheMHYK N&HeNb B fIPOTHBONOMKAD-
Ho#t meperoposxe HMeeTCH JOCTYN K BEHTHJATOPY M HOCKY ABHIATEss.
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JJMua naccaxupckoil Xxabuunt 3,06 M, mupuua 1,68 a, snicora 1,83 &,
Uﬁum’lﬁ 06'beM 9,6 M3,

B canuTapeoM _BapHaHTe B NACCAMKHPCKOM KaBHHe pasMeIllaeTcs
G HOCHJIOK.

Ha upapow 6opTy (hoseasxa noj oKHOM JeTHHK2 YCTaHOBJEHA
sAcbenKa C MeXaHHYeCKHM DPHBOMOM JUIA NMpHHATHA Ha GOpPT rpysoB I
UOCHJOK C PaHEHBIMH,

gl -:' 4 T,
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®pr. 67, KOMIOHOBOYHAR CXeMa ONHOBUHTOBOrO THIKEIOLO BEpPTOIeTa € TYP-
GOEHBTOBHIME [LEHraTedaMH (NPOEKT),

f—xafHRa JAeTIHKOB: J—naccamupcexan RaGHia; S—TYDOOBHMTODBIE JBHCATEMH; 4—Taae-
Hulfl PeAYHTOR: 5—BTAKA HECYILCNO RHETA: G—BHIXAONHHE TPYOW: 7-—GAramiice noMes
nete: S—kHab: S—xzocToBOl BENT.

[ozaps naccamupckol KaBuHB HMeeTcs GaraKunoe OTAE/CHHL,
3/leCh e pasMElleHH CHCTeMbl BedTHasuMH H oBorpepa. IlocTyn B Ba-
raxHoe OT/[eJleHHe BO3MOXKeN H3 NACCAMHPCKOH KAGHHEL H CHapYXKH.

Iaccn vermpexxodeciioe. Ilepeatne XoJeca OPHeHTHPYIOIIMEC] M
CAMONEHTPHPYIOUHECH, BMeCTO KoJeC MOTYT 6HITH YCTAHOBJEHH NO-
naabki. Ha kowne xpoctoBoll Gankm pacnofozKeH ynpasJseMbil cTagH-
JM3aTOp, COCTOSINME M3 NBYX TOBEpPXHOCTEH B BHIE HepeBepHYyToro V.

YcTaHOBKA TYpOOBHHTOBHX ABHTATeJel, HMEIOIHEX heGoabiue raba-
PHTH 10 CPABHEHHI) C NOPIIHEBHMH, MO3BOJAET NOJY4HTH Gonee yn06-
HYIO KOMIOHOBKY BepTOMIETA. '

Ha ¢ur. 67 npuBemena ROMOOHCBOYHAS CXeMa TAKOTO BEPTOJETA

{npoekT). [lpa ARMraTess M TPAHCMHCCHS YCTAHOBJeERbl B BepXHeil ua-

ety (rodeqsma, Gaaronaps ueMy Bechk ofbem (osensma uCnoAL3yeTcH
10/, maccaykupcrylo KabiHy ¥ OaraxHeie TioMellleHHs. Bosxayx B RBHra-
Temd NOCTyHaeT Yepe3 3a0OpHHKM B BepxHel wactd diozensika. Banwm
or ofoux ApHrarteseft BHIBOARTCS K [NIaBHOMY peayxropy. DBeproser
" HMeeT MJaBHHEe a3pojAHaMEYecKHe GOopMBL, NPUOINKAWILMECS K CaMO-

. JieTHHM. XBOCTOBas yacTh (lO3efsiKa 3aKAHUHBAETCA KUJEM, HA KOTO-

POM YCTAHOBJICH XBOCTOBOH BHHT.
7*
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B cayuae HeoOXOJHMMOCTH MOZKHO JBHIATENH PasMeCTHTb mo GoKam
$103615a, KAK, HAIPHMep, CHeJaHO Y BepTOJeTa, IOKA34HHOrO Ha
¢wr. 15, rie ABMraTess B TMOHAOJ2X DACHOOIOXEHLl HA KOHIAX KpHJa
riefOMBILIOTO pa3Maxa.

B sTom chyuae rozedsi ocBOBOMHAETCH OT CHIOBO{ YCTAHOBKH.

Beprosetsl 1ByXBHHTOBOH NpPOROALHOR CXEMH

Ha tur. 68 10xk23aHa KOMIONOBOYHAS CXEMa NaccaKHpCKOro JBYX-
BHHTOBOIO BEPTO.IETA MPOAOJLHCH cxeMbl. JIByxmecTHas KabuHa Jeruu-
KOB BLIHGCEHA HEMHOTO EuCPef OTHOCHTEALHO OCH HEQRCHEro LecyLlero

Gur. 68. Komnonobounas cXEMa NaccaMMpCRoro ABYXBEHRTOBOIG BEPTOACTH
HPOIGAEHOR CXeMB € OZHMM ABHATeIEM,

l—=CHEEHEE JIETUMKA] 2—PEayKTOP IIEPCIIIerc BHHTA; J—BTYAKA Tepe)

C ST O
NMACCAKHPCKas XKaOBEHa; S—Ba1 UPHBORA K MEDERHEMY DBHHTY: -—INC m?— -l:"b(‘;l'r,tlluunuﬁ
DaK; S~—NPHTAT&NL; $—TaaRHUWR penyxTop: f0—pemierka BosayXosaGopunkn:; ff—pah upu-
BORA K 3anHeMY EBHHTY. /2—BTYNKa 3aAHETO DBHHTA; JI—XBouToBOe KoOAcco: lM—raanHue

Koneca, .

BMHTZ M XOPOIIO OCTeKJeHa. Hajl ronoBaMu JETUHKOB pa3MelleH pefyk-

TOp mepenHerc Hecyilero BuHTA, IlaTHMecTHas naccakKMpcKds KabuHa

fIpHMEKAET ¢ OJIHOH CTOPOHH K KafHHe JeTYHKOE, 8 ¢ Apyroil K oTCeky,

‘rle pacnosioXeH Gexaobak, KOTOPHH HAXOAMTCA [OUTH B LiEHTPe TANe-

"ctH Beprosieta. Jamee, GnMe K XBOCTy, noMeliaercs Garaxuoe oTie-

flepde, JIBHraTeNb YCTRHOBJEH HAKJOHHO W HAXOAHTCH B 3ajiHeH yacTH

throsensizka; 3a00PHHR OXJAKAAIOMEr0 BO3AYXA IS NBUraTesisi Haxo-

AWTCA B HOCKe KHas, KHib HMeeT AOBGMBHO BOJBLUIYIO NOBEPXROCTL
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CAYXHUT OAHOBpeMeHHO KabaHoM JpJsi 3anHero mBuurta. [llaccu rpex-
KosecHoe. OTCYTCTBHe TNepeHEro Kogeca SBJSETCS HELOCTATKOM KOM-
MOHOBKH, TaK K&K IpPH pyJekKe BO3MOXKHO NOBpPeMjeHHe HHKHeili
OBNIMBKM HOCOBOK yactH. Hecylive BMHTH HAKJIOHeHH Bmepen. 3aiHHii
BHHT MMEET MpesHUIeHHe HAj TCPeAHHM.

Ha ¢ur. 69 nokaszaHa japyrad KOMMNOHOBOYHAS CXCMd BepToJeTa
UPOAOABHON CXCMBI ¢ OUIHM JABHraTeJeM. JKHIAMK DPa3sMeuicH B HOCO-
BOfl YACTH, 3d HHM NACCAXHPCKOE HJIH rpy3onoe nometiende. JIguraTtenn
YCTAHOBJIEH NOYTH TOPH3ONTAABHO (HOCKOM Bicpel) B 3afHell 9acTh
dnozedsnka. 3a1HHH BURT NMOAHAT HAJ [EPEIHHM TOCPEACTROM M3JIOMa
throsenigKa nmocpearte. 3aiHAS YacTh (DIO3esKa CY2AETCH B ILjalle H
CAYXMT KHIEeBOH mosepxHocTbio. Ha KoHuax crabuiinaatopa pasMeuieHhl
wai6u s NOBLILICHHSA NMyTeBOH ycToliuMsocTH. BeHsofak pa3smeien
BOJIH3H LEHTPA THMKECTH BEpPTOJEeTA.

Ha dwr. 70 uzofipaxena KOMIOHOBOUHAS CXeMa BEPTOJIETA LIPOAQ.TE-
HOM CXeMHl ¢ AByms jBHrartensmu (Bpucroae 173). 3vor Beproser rak
10 BHEIHHMM ¢popMaM, TAK H IO BHYTPEHHEMY Pa3MEIUEeHHIO CKOMIIOHO-
BAaH BecbMa pauuonanbHo. B nepeiHell yactr Qrosensika pacnolioKena
xa6MHa NeTYHKOB, 32 Helf MepellHHH OTCEK ABHraTC/iA M MaccaxHpeKoe
noMeillesHe U Aajee 3afHuil orcex mpurateins. CHIAEHbS JNeTUMKOB pac-
NOJIOXKEHH PSAAOM, MEXIYy HUMH — MYJLT C PYKOATKOH ynpaBJieHHA [BH-
raTessamMy, MeXaHH3MAaMH CHATHA Harpy3o0K ¢ PYSKH, PYKOSITKH yNpaBJe-
HHA TOPMO3aMH Kojec, YIpaBjeHHe pagmoannapartypoit u ap. Ha aaz-
ueff cTeHke KaGMHbl JeTYHKOB pasMelleHo pamuooGopyrosadue. Cmpa-
B2 — fIBEPH JJIR NPOXOAA B MOTOpHHH oTcek. C Kaxpao#k cropoHH Kabu-
HBI JICTYHKA — JIBEPH, KOTOPHE CABHCAITCH HA3AJ,

"Ocn poropoB HakIoueHH Brepen Ha 5° or sepruxaan. Tlepemnsis u
3a/lHAs YCTAHOBKH JIBUTaTeJell B3aHMOIAMEHSEMLI.

IMTaccaxupckan ka6ura HMeeT 10 Kpeces ¢ KaMIOi CTODOHH H AH-
RaIl HA TPex 4YejoBeK B 3ajHell yactH kabuHbl. BricoTl kabuHu 1,74 M,
uripuHa 1,6 m, o6vem 17,8 #3. PasMepn IpepH YRORJCTROPAIOT Tpebo-
BAHUAM TPY30BOIO BapHaHnTa BepTosiemd, Bhicota ee 1370 mm, wHpunia
1120 s,

Hlecte okou pasmepom 7400480 mam aaioT xopoluyr> oCBelieHHOCTL
BIIYTPH KaOuub # Xopownit o630p Jas Naccakupos.

G1o3ens COCTONT K3 NPOAGILUIOrO H noncpeuloro abopon. B uuxk-
Fefll yacTH Qrosedsika pacnodomentl jase VIoBwe 6adkd, 4 BBCPXY —
3AMKHYTHII KOHTYDP, BHYTPH KOTOPOTO IIPOXONIAT CHHXPOHUZNPYIOWHE Ba.1
B THCH ynpaBlieHns. PaccTofiHMe Mexiy WNaHroyTamMK B 30HE Nacca-
HHpCKOH KaGuilbl 395 MM, paccTosHue MemAy cTpuurepamu 114 mm.

3anmueil HeCylWlMi BHHT HMeeT NpeBbIILEHHE HAZ TCPEAHHM, OH pac-
nojaraercs Ha KabaHe, o6pa3oBasHOM H3 cCTaabHeX Tpy6. JHoctyn
K 3ajIHEMY [BHIATeJI0 BO3MOMKeH H3 6araXHoro oTACJIeHHs. Beproser
HMEET YeTHPeXKOJeCHOe IIACCH ¢ MAC/ISHO-THeBMATHYECKOR AMOpPTH3a-
teil. Ilepenrne koseca opueHTHpylomHecs, Basa kosec 8 M. Kones
: “BuBpaHa B 2,88 M uCxoid U3 coobpaMeHMil Nepesosku BeprodeTa o
HocceHHLM goporaM. Hecylline BHHTHI HMEIOT MCPEKPHITHE (paCCTOsHUE
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MemAy ocamH ux 12,4 m, pmamerp BHHTa 14,8 M). Jlomactw Moryt
CKAAJHBATLCS BHYTPL MEXIY BTYJAKAMM HeCYLLMX BHHTOB. Msrkue Gen-
s00aKH pacrnojoxeHu okojto apHraretefi. Ofa Gaka coeguHeHn TpyGo-
MPOBOAOM TaK, HTO MOIYT THTaThb JOB60H ABHraTeNs. B HukHell yacTH
(PIO3EITKA WMEHTCS NIOKH, Yepes KOTOPbie MOUTHDPYIOT H JEMOHTHPYOT
ABHIaTeJH, 8 TakKKe OOCAYKMBRIOT HX YCTAHOBKH.

Jast nognsitug ¥ onyckaHus pBMrateheli Haj HHMH, BREDXY diosesi-
}a, NPCAYCMOTPEHH! Y2kl K% KpelyenHs JeGenkd. 3alopHHKH OXJIaM-
Aal0ilero BO3AYXA PACAONOKeHH B 0GTeKATeNsX PeAYKTOPOR HECYIHX
BHITEB. BO3AyX nO NyTH K ABWraTeNsM, OMHBas OpebpeHHLle NOBEPX-
HOCTH PEIYKTOPOB, OXJAAMKIACT UX.

Mlaccu KpensaTcs K YCHAEHHBIM IUTIAHTOYTAM, CIyXKAMRM OAHORpe-
MEBHO H IfPOTHBONOXAPHBIMH JIePeropofiKaMy, OTAEAsoluMMH facca-
HHUPCKYIO KaBHHY OT OTCEKOB C JIBHraTeNsMH. XBOCTOBOE OMNepeHHe CO-
cTOHT U3 V-06pasnoro crabunusatopa (V=90°) u kuas, KOTOpE# OGHO-
BpCMeHHO siBsigeTcsi ofTekaTesem 3anHere xabaxa. Pasmetlienue jaBHTa-
TeJeH, TOTVIHBA H IIOJE3HOH HarpysKH CHMMETPHMHO OTHOCHTEJBIIO HeH-
Tpa TSXKECTH RepTOJieTa H jaeT BO3MOMHOCTh Jerke ofecneduTs TpeGye-
MY LEHTPOBKY Repro.era. B BepToNeTax NMPOROALHOH CXEMLI C ABYMS
UBHTATEJISIMH MHOEe pa3MellleHHe CHJIOBOf YCTAHOBKH MOXHO BHIETR HAa
TSDKEJIOM TPaHcHOpTHOM BeprosieTe (ur. 21), rae cHAORas ycTaHOBKA
COCTOUT M3 fIBYX ABHTATE/EH, PaclOOXKeHHEIX B 3a/iHelt qacTH (prozess.-
a; 3a0OpPHHKH BO3jyXa AJS WBUTATENEH pPACTOIOEHH € GOKOB XBO-
cToBOH uacTH Prozeiswa. [Taccaxkupekoe noMeliedte YCTPOEHO TaK ¥Ke,
KaK y Jioboro naccammpckoro camovierd, B HOCOBOW yacTd pasmelien
IKHMAXK, WIS FIero Co3jaH Xopowui o63op. B sanmed yaciu rozexnsixa,
CHH3Y, UMEeTCs JIIOK-Tpamn AJIs 3arpyskKe M BRIPY3KM TabapuTHHIX Ipy-
30B (aBTOMAalUdH ® Fp.).

BepTosnieTel ABYXBHHTOBOH MOMEPEYHOH CXeMBl

Ha ¢wr. 71 usobpaxena KOMIMOHOBKA MACCAXKMPCKOro BEPTOJCTA C
JBYMSI ABHMaTeilfiMH [BYXBHHTOBOH MONEPEYHOH CXeMH KOHCTPYKIHH
H. T1. Bpartyxuua (ofwwuit BHa ero aaH #a Qur. 23). TIpx Kommnoxorke
6pina yurena HeoOXOZMMOCTL CO3ZATH JIAR [ACCAXKHPOB H 3KHNAKA
MakcuManbhhe ypoGerea. C 3Tol 1lesibio CHIOBHE YCTAIOBKH ObliM TIO-
MEeINeHH B OTAe]bHbe rowfose. IIym # BHOGpAIHH OT ABHTATCIS HPH
TAKOH KOMMOHOBKE 10 KaGHI He AoXOAfT. JBe caMoCTuRTeNnHbIE CHAO-
BHE YCTAHOBKH, COgAMHellHbe MexAy COOOR KpLAOM, BUYTPH KOTOPOTO
TIPOXOJUT CHHXPOHHBIN BaJ, CO3JA10T COBEPUIEHHD OTAEALHYK CHIORYIO
4aCTh, K KOTOPOK B UCTHIPEX TOMKAX KpLiHka nojselnied ¢iozeasnk. Bee
3TO [03BOJASICT JIETKO IpHcnocaGIHBaThL BPePTOACT A PAsHBIX Iedied,
BILIOTE A0 3aMelnl (i03e1s¥a, TAK KAK IIPH 3TOM [¢ 3aTPATHBAETCS CH-
J0Bdf YACTh BepTojeTa.

MonTax, ICMOHTAX EBHraTcsell ¥ MOAXON K HHM M KO BCGM arpe-
raTaM CHJIOBOI YCTAHOBKM B 9KCIIyaTanHu ypobeu.

Tonnupusic 6aku pasmelledsl B Kpbijde, L. T. TOIIHBa HAXOAHTCS
II0YTH B UEHTPE TAMECTH BEPTOJETA H [PH BHIFOPAHHH TOILIHBa He Ik-
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pememiaercs. LIeHTPOBKA NDH TaKO# KOMNOHOBKe BechkMa MpocTa, Tak
KaK eCTh BO3MOMHOCTh NepeMellaTh (PIo3e/sixK OTHOCHTEIBHO KPELIa HITH
OTHOCHTEJIPHO Ocell HEeCYIIMX BHHTOB. TaKHM MyTeM MOMHO NOJIyHHThb
JIIOBYIO 2KeJIaTeJIbHYIC LeHTPOBKY. BJiaronaps ocTexkjieHHIC HOCOBOH ua-
cTY hlo3eJifka NJs 9KHNAMa cO3naH XOpoliHi ofsop. B naccamupckon
Kabuue cheqaHn Gosblne oKua, ofectieunBalonide 0630p HHKHel mony-
cheprt 1 wacTHuno Bepxueil. [JlaBHble "Hord iuaccn pasmeuieHH NOZ
FOHJIOJIAMH NBHraTeiefl AJIA YMEHbLIUEHHSI HATPYAKH Ha XPHIO MPH Mo-
cajike, TAK KaK Bec TOHJOJLI ABHraTeNs ¢ PeAYKTOPOM M HMecyLIMM BHH-
TOM NPHXOAHTCS HENOCPeACTBelHO Ha onopy. Kpmio paforaeT ToabKO
OT Beca (DIO3ensKa U HAXONAMMXCH B HEM rPy3oB. B nosete Kphjio
TaKke paboracT TOJLKO OT Beca 3arpyeHHOro gioselistka, TaK Kak
TOEAONH ABHraTeell HAXOASATCS TIOA HCCYUMMH BHHTamM. Ilon HocoBo#
¥ XBocTOBOH wyacTamu dio3eqska PAaclojIOXeHHE NTDOTHBOKAMOTAXKHEIC
goqeca. llcpezHee Komeco OPHEHTHPYIONICECH — HONOIL3YCTCH DJA Py-
aexky no semie. Boablan Kojes KoJsec rMIapHLIX HOT IIACCH H AOCTA-
TodMan 6a3a MCKIOUAKT OMACHOCTL ONPOKHIEIBAHUA BepTOAeTa HA 3eM-
Jle TIPH B3JIETE H NMOCAJIKE.

®rozensnn cocrout 13 AEyX uacreil. [lepenusa uacTs AypadiOMHHMO-
Bas, KNenasoh 6aJ0MHOH KOHCTPYKHMHM. 3ajHAf YacThk MNpeacTaBAsCT
CBapHylo (pepMy C KapKacoM AJs [IOJOTHREHOR OOIIHRKH.

XBOCTOBOE onepehue caMoneTiioro Tuna. CTabHAH3aTOD C H3MeHse-
MHM B MOJIETE YIVIOM YCTAHOBKH BHHCGCEH BEICOKO C UEbI0 yCTpaHe-
HHS BIUAHHA Ha HEro HoToKa OT HecyIluX BHHTOB.

TpaHCMHCCHS MO YHCJY arperaToB ¥ CXeMe MpH TaKoji KOMIIOHOBKE
nonydaercsi npoctoii. Ona BKouaer B ceBs ABa OAMHAKOBEIX BePXHHX
peAyKTOpa H CHHXPOHHBIH Ball. BEIBOAHEE Balibl PeNyKTOPOB NpaBoro i
JieBoro ABHTaresiefl HMEIOT pa3HOe HanpasseHHe BpailenHs, uToOH mo-
JyuaTh BpallleHHe IIeCYHIHX BHHTOB B Pa3HEIe CTOPOHHIL.

KomnonoBka roupofibi 3T0ro BeprofieTa moxasana Ha dur, 169. Ka-
NOT IOHAOJK HECHMMETPHYEH OTHOCHTC/EHO OCH NBHraTeds JAsl yMEHb-
IIeHHs1 JJO60BOTO COIPOTHRACHRH.

YeTanoBKa Kphlia N0 OTHONIEHHIO K (lo3e/sKy AosDkHa ORITh Ta-
KOH, 4TO6bl KPLLIC TIPH MaKCHMAaJLHOH cKopocTH passrBaio 30% o6-
LIeH 1100beMIOH CHaBl. YTOJ yeTaHOBKHM ero pasew 10°.+ Ocu Hecylux
BHHTOE HAKJIOHEHHI 710 OTHOLICHMIG K OCH (hiozeilsiKa Biepen Ha 8° 210
co3naeT BCChbMA 3KOTOMHUHBIN NOJET Ha KpeficepCkoM pexuMe, Tak Kak
(ozensk B 3ToM ciydae HMEET MUHMMAaJNbHoe JO60BOe CcOLPOTHBIe-
une. Takasi KOMIIOHOBKA BEPTOJCTA NMONEPEdHOH CXeMBI ¢ /ByMa ABHra-
TeAAMH MOMeT OHTE NpuMelleda W Ads fosee KPYUIbIX BEPTOJICTOR,

Ha dur. 72 jaud KOMNOHOBOUILAN CXEMA YETHIPEXMECTHOIO BEpTO-
JeTa NOMepeYHuNd CxeMu! ¢ AByMst apuratenssMH. OcoGeHHOCTEIX) 3TOM
KOMTOHOBKH SIBJSIETCH YCTAHOBKZ OOLIUIIUIO CAaMOJETHOTOG ABUTATCIR
Ge3 kaKoh-aHGo nepeldedku. LIcHTpaabHEIR pelyKTop KpCnUTCH K Kphlay,
K PEAYKTODY KpenuTcs pama ppuratess. [1pn ofbelUHeNHH PeLyKTOpa
B OJUH ArPEraT ¢ ARMraTesleM KOMIMOHOBKA rOHAOJH MOMKeT OHTH BHI-
nojiHena eme npoie {cM. dur. 170). FaapHeie HOrM Iaccd pazmele-
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HB TIOCPeAMHE Kphlia. AMOPTH3aUHOHHAS CToliKa padoTacT TOJNbKG HA
ocephie CHAH. C TaKMM INACCH KPHUJIO HE CKPYYHBACTCSA NpPY NEPEeAHeM
VAape B KoJeco,- KaK B CJyude pasMelilellHfl IMABHBIX HOT HIACCH IIOJ
roHfoJaamMu. CrefyeT OTMETHTH ellfe OFHO JOCTOMHCTBO TakoH KoMmo-
HOBKH BEDPTOJIETOB MONEpedHOl CXeMbl, KOTJla INaBHEIE HOTH I1LACCH pas-
MeIleHsl IO, MOIAOJaMH MM nocpefuHe Kpeija. IIpy nocagke Kphiio
Gnaropaps ynpyroctd GepeT na cefs vacts paGoTey, M yAap O 3eMJIO
J0 MaCCaXKHPOB K JIETUHKOB NOXOJMT cmsirdesHeM. ONHAKO HAZO HMeTh
B BHIY, YTO NpH H3BECTHBIX COOTHOLIENHSX COOGCTBEHIBIX YACTOT KpHJIa
74 Kpy4eHHe H M3rH6 M CcOGCTBEHHHX YACTOT KoseGaldil JonacTH OTHO-
CHTEJIbHO BCPTHKANLHOTO IIAPHHPA B TAKOH KOHCTPYKUHMH MOTYT BO3-
HUKHYTb caMoBo30yxjaioliuecs KonebaHHsi B NOJIETe H Ha 3emJe.

B npHBeNeHHBIX BHIE KOMIOHOBKAX TONXONH AHraTeNieHl BLIHece-
6] Ha KOHHB KPLLIa H HaXORSTCH 1O HCCYIUHMM BUHTaMd. B apyrux
KOMTCHOBKAX BEpPTOJIETOB IIOTIEPEYHOM CXCMBH TOHNOJB HAXOLATCA Jia
Kpbliie B NOJ HHMH KPCMSTCS 1TaBHLIE 1TOTH 10ACCH, DeAyKTOP Necyunero
BIHT2 KDEIHICH Ma KOHUE KORCDALHOH YacTH Kpbidla (M. dmr. 22).

Bepronersl COOCHOHE CXCMBI H BEPTOJNETH
¢ MEPEKPElHBAIOIIMMHCH BUHTAMH

Komnonoska BepToileTOR COOCHON CXeMBI M BEPTOJETOB © IepeKpe-
MR AIONIHMHCSH BHHTaMH 10 pasMelllelldio B (ro3casiie CHJIOBON veTa-
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IOBKH, KaBHUILL JUTHIRKA H HACCAAIHPCKOA KafSuHLl d13J07THYIE KOMTIO-
HOBKE BOPTOJICTA OMHOBANTOBOMA cxeMbl. Buewisie dopmst dnoseaaxa
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BEpTO.ETA COOCHOR CXEMbl MOTYT Obiih JOCTATONHO T/ARHLIMA- XBocTo-
BOE ONePCHHe 0 PazMepaM ropaafo GoJbiue, HCM Y OMHOBHHTOBBIX BEP-
TOJIETOB.

Ha ¢ur. 73 gaHa KOMIOHOBOYHAS CXEMa COOCHOrO BCPTOJETa C Ha-
KIOHHBIM PACTIOTOMEHHEM JBHrATENs C3a/IH OCH HECYIINX BHITUB. dio-

72

$ur, 74. KoMnonoeounas cXeMa [BYXBHHTOBOTO Beproaera C OCPEKPLILH-
BAIOMEMMMCR BHHTAMH,

J——peCYNHT BHHT; 2—CEPBOIAKPHUICK; S—DaJ HECYIIErD BHRTA; 4—raanHut PEIYKTOD:

5—jBHTaTENb: 6—XBOCTOBAm Oaaka; 7—CTabRAM3ATOD: B—tpummep: F—uafifn  Bep-

THKABHOrG oOnepensts; JO—Trna=Hble HOTH LIACCHT fi—nepenpsid HOra Maceuy

ynpapaetue; [3—THAOpPARAHUECK2A CHCTEMa) I4—npuGopHaa jocxa; J6—cupeHbs Jer-
YHKOR,

sens MMeeT oBTeKaemylo gopmy. B HOCOBOH uaCTH pacHoJIOXeHA Ka-
GHHa ¢ xOpOlIHMM OB30pOM LJIfl IKMNAXKA. XBoCTOBOE OTCpelne ABYXKII-
JieBOe.

Ha ¢ur. 74 faHa KOMIOHOBOYHAs CXeMa BepTO.eTa C nepeKpei-
BAIOMEMKCH BEHTAMH. THOHUHBIM JJIs BEPTOJCTa C MEPCKPELIMBAIOLLN-
MUCS] BUHTAMH sBaneTcd GOSbLIAs BHCOTA PACIONO0KEHHsT HECYLIHX BHH-
TOB: HA BepTOJeTe BUHTH BHIHCCENH HA JAJHMHHEIX BAJAX, PACTANEHHbIX
mexpy cobofl. JIBUraTelb pacnojiaraeTcs B sagHel 4acTH (rozensma
I‘OPH3OHT8J’I[:HO HOCKOM BIIGDEN. B:laronapﬂ 3TOMY BCH nepeiausas u IICH-
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Tpaapuas YacTh BeproJeTa ocBoboxaaercs nof kabuuy. Bosnyx zalu-
paeTcsl BEHTHJRTOPOM HCpPe3 OTBCPCTHE B 3afiHell wacTy (ro3efisxa.
Toma¥BHEI §aK pa3smMeIlaeTcs Haj PeAYKTOPDOM MCXAY BAJaMH BHHTOB.

PeakTHRHbLIE BE€PTONCTHL

Ha ¢ur. 75 paila KOMNOHOBOUHASL CXE€MA PEAKTHBHOrO BEPTOJCTA C
npsMoTtounsiMd BPJI, pacrnonosennbiMd Ha KoHNax donactei. Brinoua-
IEHMe KOMTOHOBKY TAKOro PeaKTHBHOTO BCPTOJETA BeChMa YNpoIideTcs.

Qur, 75, KoMnoHoBOUKEY CXe€Ma meproileTa ¢ NPAMOTOUBLIMG LBUTATCNAMY HE
KOHLAX JOTacTed,

I—npaMoTouHLt JgREraTenn: 2—obreKarenn KaGana, J—onopa NeCYUeTn  RHUTA: 4

NPHBOA CctapTepa; S—aBTOMAT-EPUKOC; f-—TBHERATOP; F—TONIMBHLIL HACOU; & -A0BACTH]

§—crafunusatop; JO0—pyaL OoBopoTa; Fl—wmaccw; P2—tomnmnuwit 6ak:  fF-dbepumar M-
CHiERe atHHRa; [S—HocaBOe Koveco; JE—mpnfopliax anedi,

*‘Briepeau B KaGuHe noMemaloTcs JeTYK ¥ nadaogarenn, 3a sazlied
cTeHKoit Kabuubl pacnojoxen tondauBibil Gak. Cpeanss vacts hiose-
asxa epMeHHOH CBAPHOM KOHCTPYKIHME, K Hell upenurcs kabaH ¢
ETYJIKOH HECyLUero BMHTA, IMIaBlEle HOCH LIACCHM M nepefHss (epMennas
KOHCOJIb, Haj, KOTopoil HajcTpoeda xabuna. XsocTopas uactu (plozens-
JKa MOHOKOKOBOi KOHCTPYKIMH; Ha KOHINlE ee YKPendacH cTalHau3aTop
H KHJIb €O CKOuIeHHOH nox 45° ocplo pyas noBopora. Bryika Hecymiero
BHIITa BKJKOUaeT B cefs NPHBOALL OT IECYILEro BHUHTA, TOMJHUBHOrO Ha-
coca, reHepaTopa, TaXOMeTpa ¥ IPMBON OT CTaprepa MAAsd PacKpyTKH
HecyILero BHHTA 0 TeX 00OPOTOB, KOIA NPAMOTOYHBIC ABHTATE/H caMu
HaYMHAIOT BpAlllaTh BMHT. B ciyYae YCTAaHOBKH Ha KOHLAX JomacTeH
nyJLCHPYIOUMX [BHraTejefi yCTAHOBKA cTaprepa He TpeGyeTcs.
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OrcyTcTere B (ro3elsixe TPAHCMHCCHM M CHJIOBOH YCTAHOBKH € CH-
creMOl OXJIaMKMIeHHsl CUJBHO YNPOLUIAST KOMIIOHOBKY BeproJiera. Jlerko
TAKIKE JOCTHIacTCs HYKHAS UEHTpOBKA., KPymHble BePTOJETH € NPAMO-
TOYHEIMH MJH HYJALCHPVIOIMMH [IBHUraTcAsMH 10 KOMIIOHOBKC TAKMKE
1poLIe, YeM BEPTOJETHl C MEXAHHYECKHM MPHBOAOM.

EcTe runoreTHueckue IPOEKTH THTAHTCKHX BEpPTOJETOB € PAaCnono-
eHHeM Ha KOHLax Jiontacreit mowusix TP

Ha ¢wur. 76 n1aua KOMNoHOBoYHAsI cxeMa Takoro BeptoJera. IlyTeBoe
yNpaeJeEHe y STOrO BepToJieTa OfecreuHBaeTCH [BYMs XBOCTOBEIMH
BUHTAMM, YCTAHOBJICHHHIMH Ha KoHEax craGuansatopa, pacnosioXeHHO-

@ur, 76, KoMNOHOBOYHER cXeMa TRAXKEAOr( PeaKTHBROTO BEPTONeTZ ¢ TYPOU-
PEAKTHEHEMH ABHraTENAMHM H& KOHUAX JonacTed.
J—xupeeTornie siiath: Z2—kaBnHa JeTunson; 3~TPM B rongoac na KORNe JonOacrd; 4—nc-
PEALAR  IOME UNIECH;  S—2AcCRRHPCKOE  BoMeuteilie; §—Tonanennic  GAKN,  F—THABKLIC
HOCH  HraccH.

re Ha xXBocTe (iozemaxdca. BoJblLIMe IBepy M OTKHAHOHR Tpull B AOCORONR
yacTH Io3edaKa 130T BO3MOXKIIOCTE 3arpyxark B Kaluny kolecHLLl
TPAHCTOPT, MOCALKa (ACCAXKHPOB NPOM3BOAMTCS Hepe3 JBEPb, HAXOS-
myIocs MoK KopMo# hlo3eyaxa. TOIKHBO noMellaercs noj noJoM Xa-
GMHEL JxHWNa¥ pasMewicH B KaGHHe B HOCOBOfl YACTH NOZK 3arpy3odHON
meeppio, FIpH Takof KOMIIOHOBKE JIETKO MOCTHYh HYIKHOH UEHTPOBKH
Gnaromapa BO3MOIKHOCTH pasMemiaTb Fpy3 paBHOMEpPHO no BCell AJMEe
trozensska.

Ha ¢ur. 77 paHa KOMNOHOBOUHAf CXeMa PEaKTHBHOLO BEpTOJeTa
KomupeccopHoro THNA. HeCylnuii BUNT NPHBOAMTCS BO BPALEHHE peax-
THBHOM CTpyell, BuITeKalowWe#l H3 ropesok, NOMellleHHBIX Ha KOHUAX JIO-
nacre#i, Beptoser uMeeT B (Pro3elifKe KOMIPECCOPHYK YCTAHOBKY, IPH-
BOLMMYIO BO BpallleHue rasorypbunofl. Csxartelit so 3 ar Bosmyx To-
JaeTcs K ropelKam, Tyha JKe nofaeTcH TOILIHBO, KOTOPOE TAM CXKHUIraeT-
cd. Bruxomsnuii U3 cona rasoTypSHHEI Ma30BbIH MOTOK HANPaBJsCTCA B
XBocT (103eJIAKa, Tie OH BHXOJHT B 3aBHCHMOCTH OT IOJIOMKEHHS 38CJ0-
HOK B TY HJIH APYTYK CTOPOHY, 4TO ODECIIeYMBAET NMYTEBOE YOpABACHHE.
IMotok razos, BHXOSAUIHiT NPAMO 11A3aM], AAET AONOJNHMTENLEYIO THIY
IJIs TOPH3OHTAJBHOrO NoJeTa. KoMIIONOBKA STOND BepToscera o pacno-




Taasa 1M, 3ckusnoe npoexTuposaMie seprorerd 111

JONEIHIO 3KHIAMA ¥ CHJOBOH YCTAllDBKHY HEARETCH OOLIRTPHHATOH;
BriepeNly noMellena KabuHa JeTYHKA ¢ OIHMM HAH JIBYMS TIACCAXKHPA-
V¥, CHASIHMA PLAOM ¢ JeTurkoM. Kabiua xopolo ocrexTena, obecne-
vcH Xopolrufi o63op. 3a 3aanedl cTenxoil kaGHHL MO OCBIO HECYLIETO
BHITA PasMCIIeH KOMOPECTop, rasoTypbHHA d TomimBe, CpelHss 4acThb
¢lo3e/mKA CJAYKUT OCHOBAHMeM jns kalana BTYJKH, K Hell me Kpe-
NUTCA TPeXKovednoe wWaccd. Bce TpH KoJeca OPHEHTHMPYHOLHECH.
LleHTposKa PeaKTHBHOrO BepPTOJeTA KOMIPECCOPHOro THIa ofJer-
qARTCA TEM, YTO HET MEXAHHYECKOro MPHBOAA TPAHCMHCCHH, YCTAHOBKY

Omr, 77. KoMnonosousas cxeMa pPCAKTHBHOTO OAHOBHHTOBOTY BEPTONCTA KOM-
NPeccopHoTO THIlA,

i—ropensH; 2—raszotypOunnEil jsurareas; Jd—waMnpeccop: 4=—mMacaoBbax: S—noaayxonpe-

ROA: 6—OTYAKA #HHTZ; 7—Juofidoc VIOpapaenHe, S—npuOOPHAR NOCKa; 9—Koeco nes

peruedt soru rraccu; IN—6eHaaharM; [f—moNeca [MABALIX Hor miaced; f2—0okapoe BLi-
XAouMoe COonao: J—BRIXAOMHOC C€ORNO0; Jd4—pynn 0HOBGpOTA.

ra3oTypOHHEI C KOMOPECCOPOM MOXIIO NepeMellaTb, KAK 3ITOro IoTpe-
Byer 1eHTpoBKa. HexoTopoe mpeacTaBJeHHe O KOMIOHOBKE TRKEJNOID
PeAKTHBHOI'O BEPTOJIETA KOMIIPECCODHOrO THIA MOMKHO COCTABHTL MO
tur. 33, rAe NoKa3aH SKCNMEPHMEHTAMLHEIN TaXenbifi peaKTHRHBEIR Dep-
TOMIET THNA «JeTalouMil KpaHs. CxaTHili BO3AYX OTOHpAeTCs M3 CpefHHX
cryneredt KomnpeccopoB nByX TPIL M Harseraercss B J0NaCTH, HA KOH-
Iax KOTOPHX PACMoaraiTes ropeiki. Jinamerp Bunta 40 x#. Beproser
MomxeT nepeozuts 10 m nosessoro rpysa. CTpylo rasa, BEIXOASILIYIO
B3 TPJI, MOXHO HMCHOJB30BATE AJS TOPH3IOHTAJILHOIC noJeta. Bhiepeay
kalMHa JeTuMKa, C34AH ee Pa3MellleHEl cayxeOHwie noMeinenus. Jlas
IlYTEBOrO - YTIPABJICHHA Ha XBOCTe [OCTARJEH pYJieROf BHHT, Bpaulalo-
aru#ics oT MpHBONA Iecyllero BHHTA. Ha ¢ur. 78 noxasan taxo#t epTto-
JeT B NACCAXHPCKOM BapHaHTe.

B BeproJerc KOMnpeccopHOro THNA NPHBOA HECYLUErD BHRTA MOXKeT
OCYLIECTBJIATECS [pH [OMOIIH PEaKUHH BO3AYXa, BEITEKAIOLIErO M3 CO-

.:-’
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el Ha KOHIAX JionacTeld Ge3 A0MHraliMs TOJIHBA; TAKOH NpPUBOA ynpo-
LIAET KOHCTPYKUHI) BEpPTONeTa H YNPAB/JCHHE CHJOBOH YCTaHOBKOR.
Cxema BeprofeTa 3TOr0 THNa NMPHBcAeHa la ¢ur. 79. [lyresoe ynpas-
qeHHe OfecneyuBaeTCsl TA30BBIM PYJEM, PaCNUNOXKCHHHM B CTpye OT
TPA. Bepto/eT uMeeT ynpasisemblii CTa0UIM3aTOP.

Ha ¢ur. 80 raxkxe moxasaH npocKT pPeAKTHBIIOrO BepTo/cTa KOM-
NPeccopHOro THna 6e3 AOMUraHus TODJAHBA B TFOPCJKAX 1A JIOHACTSX.

$nr. 78, PeakTHBHHE BePpTONET KOMIPECCOPIICro THNA (NPOEKT).

Hecywuit BHHT NpHBOAMTCH BO BpallleHHe peakilueH BRIXOAAWIEH H3
LENH CTPYH, COCTOMINEH H3 CMECH BO3YXa M FOPSYero raza. 3Ty CMech
flofaerT B JONACTH Ta30reHepPaTOPHAs YCT2HOBKA, COCTOsAH M3 JBYX
JBYXKOHTYDHEIX PEaKTHBHHIX AABHTaTenell. [430Basi CMech HMEET HHIKYID
Temniepatypy {okoio 150—200°C) u Huskoe mamnenue. [Heman, uepes
KOTOpYiO OHa BHIOpACHBAETCH, PACo/IOXeHa B 3ajiHell KpOMKe JIOMAaCTH
Ha paccTosuiu ?/3 R OT ocu BTYJKM; TaK KaK TIpOMycKaeMblie oOfbembl
rasa odeHb OoJiplli¥e, TO TA30MPOBOJ, MPHXCLHTCH AENATH OYEeHL GOJb-
morp ceyenus.. 1'a30TypOHHE pasMelleHnh pafoM Tion ¢lodenskem. la-
30BLI TIOTOK OT HUX MOMXHO HCMOJL3OBATE JJIf FOPM3OHTAJLHOFO NOJIE-
T4 U NYTEBOro YNpaBjieHKS.
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Dar, 80, PeaxTHenbit BETOJAET KOMDPECCODHOrO THMna (mpoewr).
: f—KabEHa SKIMAXKa: 2—TasoreHepaTOpH#l VCTBHOBKA; S—naccamupcxad xabHHa: f—
1 TPJ: 6S—mtylKa HeCYICro sHATA; O—KPuUIbS; 7—pEaKTHHHLIE CONJA  Ha  JOD&CTH;
&—XBOCTOBOE  OIlCDEHNE.

- KomMGsMHHPOBAHHLIE BEPTONETHL
[ ]

Ha ¢ur, 81 gpeacrasnena KOMIOHOBOuHas cxeMa KOMGHIIHPOBai-
HOTO BepTO.eTa. TAHYIIAE BUHT PACriOfo’KeH Ha KONHIE HCMOJABMMHOrG
: KpPBITia, ONMOBPCMERHO OH HCHOAB3YETCS AJSl YNPaBIcHHS M KOMIEHCa-
+ UMH PEAKTHBHOID MOMEHTA IPH BEPTHKAJBbHOM B3JETE.

KoMnoHOBKA MO pasMelieHMI0 3KMNaKa, NacCaXKHPOB M CHJIOBOH
YCTAHOBKH CXOfIHA C KOMITOHOBKOH OGHIUHHX OJHOBMHTOBHIX BEPTO/ETOB,
_Dro3ensxK, CBAPEHHHN H3 CTAJBHHEIX TPYD, TakKe MOMHO PasHeNHTL Ha
TpM gacrH. B HocoBoft nepenxeit yactH pasMellleH SKHIAXK M3 ABYX ue-
:JIOBeK, a C3ai TPH nmaccaxupa. Jlas JeTyMKoB co3faw xopouni o63op.
;B cpemmeif uactu ¢rosensika IomeuleH ABHraTesb, K Hell Kpensrcs
'Kpulabst M KabaH AJiA peAyKTopa Hecyilero BxHTa. Ha xeocre ¢iosens-
X4 KpEenuTCs cTabHJiHM3aTOpP C PA3HECEHHBIM BEPTHKAJBLHEIM OTIepEHHEM.
3a6opHEK BO3AYyXa AJIA OXJaMAEHHs NoMelleH B Jobosol uactu obre-
1 KaTesls KaGaHa. '

TorMBHEIL §aK pacnoJoXeH 3a CUAEHHEM Nacca’kKBpoB, NOA, HEHT-
panbHBIM PEYKTOPOM, T. €, MOYTH B HEHTpe TsKectd, K AOCTOMHCTBAM
KOMIIOHOBKH HYXKHO OTHECTH XOPOUIYIO C a9POAMHAMMYECKOH TOUKHM 3pe-
nus opmy iozenska, yao6cTBa A8 MaccaXXUpoB M 9KMnaxa. Hanu-
yue OOJBILOTO MO MJIOWAAM CTAaGMAM3ATOpPa € yrAOM YCTAHOBKH, M3Me-
i RAUIMMCS B NOJeTe, NO3BOJIAET MMeTh GOABIUME JMana3oH UEeHTPOBOK,
il K HemocTaTKaM OTHOCATCS: ONMACHOCTH 33/eBAHHS JOMACTAMM HECYLIero
BMHTA 32 JIONACTH TAHYUIEr0 BMHTA, YTO 3aCTABJAECT NOAHMMATL BTYJKY
’ HECYIIETr0 BMHTA; YBEJWYElNMe JAJHHH CTOEK IiaceH Juls ofecrnedends
HYXKHOIO 3330p2 MCIKAY KOHIOM JONACTH THHYLICTO BHHTA U 3EMJCH.
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fToTepH MOUIHOCTH THHYLUErO BHHTA NPH BEPTHKZJIbHOM B3JIETE OUCHL
GoJbLIME BCJIECTBHE OUCHBL MaJore mJjeua (miedo pasmo /3 R). Ha He-
CYLIHA BHHT 32 BBIYETOM BCeX NOTePh acTaetcd ne 6oiee 60—659% mor-
nocTd. Takue MoTepH He MOTYT GbiTh KOMICHCHPOBAHEL YBEAHYCHHEM
K. .. /. HECYLIEro BHHTZ, KOTOPOE 3/eCh MOMKHO TOJYYHTBH, TNMOCKOJLKY
CpHIB NOTOKA AAst KOMGHHMPOBAHHOTO BEPTOJIETa He CJYKHT NpenaT-
CTBHEM IJIsi HCTOJL30BAHHS ONTHMAJBHBIX YLJIOB YCTAHOBKH.

Ha ¢ur. 82 npeBeflena KOMUOHOBOYHAN CXeM2 KOMOWHHPOBZHHOTO
PEAKTHBHOIO BEPTONIETZ € KOMIIPECCOPHBIM NPHBOJOM HECYLIero BHHTA
{oBumit Bun ero oM. Ha Qur. 41). [Ton KpWJIOM yCT2HOBJEHE B I'OHAO-

Gur, 82, KoMnoroBra KOMOHHMpDOBAHHOTO DEAKTHBHOID REPTOJIETA KOM-
TIPECCOPHOTO THNIA.

[—BTYJIKA HECYIIErO BHHTa: Z—BO3AYXONDOBDA; J—BO3AYX038B0DHUK  NONOITHU-

TEILHOTO KOMNPRLeopa; 4—COPH3OHTANEHOE oNMepeHWe ¢ PYNEM EMCOTH: J—kusesan

twafta; 5—-pyfin NaNpABTEHHA; 7—LONOWHETEAbHHT XOMMPECCoD; &—peakrubioe

conno TBM; 9—yGupaotypecs raapHere wmoru waccw: [0—TDBJ; [fl—Tauymuet Buir:

il—wonuesas ropeaka; JfS—maccaxupcKas watuHa; [4—pBepb; [5—-yOupalbolyeecH
HOCOHOR Koneco; {6—xaluHa JBTUHKDE.

aax crnewwagbible TBI ¢ TAHymyMy BuHTaMU. B KpHJE pazMenieH Bo3-
MYXOTMPOBOX, WO KOTOPOMY CKATHH BO3AYX OT HOMOJHHTEJNbHBIX KOM-
npeccopoB TBJI nocrynaer Bo BTYJKY Hecyulero BHHTA, a 3aTeM MO
KaHaJaM BHYTpHM Jionacrell K KOHUeBbiM TopenkaM. Ilom roxgonamu
PacloqOKenbl IJIaBHBE HOTH LuaccH, yGupawuuecs B8 nojere. Dosensx
MO BHEIIHHM ¢opMaM M pa3MelileHHIO B HeM KaOHHbI JIETUHKOB # Tiac-
CAXHPCKONO MOMELIEHHs] AHAJOTHUEH CAMOJETHOMY.

§ 14. 3AKJIFOYEHHE

Tlocne BoiOJEHEA KOMIOHOBKH COCTABASIOT OGLUMH BRI BepTOJIETA
B TPEX MPOEKUMHX; Ero BLIUEPUHBAIOT B MacmTabe /i HAH /a5, HCTIONB-
3yl KOMIOHOBOYHHE HepTexkH. OOIMi BHI MO3BOJSET YBA3aThb OCHOB-
HBIE Pa3Mephl M raGapHTH M YCTAHOBHTL BHELTHWe (DOPMEI BepTOJETA.
OG6unil BY BEPTONETA HYXKeH JUJIA H3IOTOBJCHHA ueprexeil MOReNH,
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IpeAHa3HaueHHON A% a3pOfHHAMHYECKHX MCCAeAOBAHMM, M Was noi-
cyera JIOGOBOTO CONPOTHBJIEHHS BEPTOVETA.

OXOHYATEeJbHO BBIIQJIHEITHBEI ICKH3HLIH NPOEKT BepTOJCTA JIOJKEH
COZLEPKATL CNAC/YIOUYIO TEXHHUCCKYIO JOKYMEHTAlBIO:

1. O6wu# BHA BepTOJIETa B Tpex MPoeKIuAx {c Tabjunrel oCHOBHLIX
JAHHEIX) .

2. KoMnoHoBoukble YEPTEXRH.

3. IlpeapapHTenbHEe MOIITAXKHBIE CXEMBI TPAHCMHMCCHM ¥ YOpaBmc-
Hus.

- 4. KpaTkoe onucaHHe KOHCTPYKUHMH,

5. BecoByio BeOMOCTb M 1IEHTPOBKY AJA 0OS34TeJbHBIX BAapHAHTOR
3arpyskH.

6. AsponHMHAMHYECKHMI PACURT BEPTOJIETA.

7. ITpOEKTHPOBOYHHE pACUETLl.

IlpenBapuTesbHass MOHTAXKHAS CXCMa TRPAHCMMCCHH JACJ2eTCE JJIA
TOrO, 4To6Bl BHABHTL UHCAO W rabapHTHE DPeAyKTOpPOB, MydT, AJHIY Ba-
JOD M pasMmelligdde onop NJs BaaoB. Ha npeasapHTeJbiofl MOHTAXHOR
CXeMme yIpaBJeHWst JAeTCsi KOHCTPYKTHBIAA CXeMa, pPa3MeHICHHC A
YIVIBl OTKJIGHEHHS! aBTOMATa-NepeKoca.,

A3ponvHaMHyecKHiI pacyeT B 3CKU3HOM NpoeKTe fAesaeTcs no ofie-
npuHATOMY MeTony. OH BRJHOUAeT TAKHE PacueThl MO YCTOHYHBOCTH H
ylpaBJIseMOCTH. AIpOAMHAMHIYECKHHA pacuyeT HO/UKeH NaTb OTBET Ha
ROMNPOC, YAOBJRTBOPSIGTCA JH ICKH3HBIM [POEKTOM TeXHHueCkue Tpebo-
BAIINSl B OTHOLUEHHY 34JaHHHX JETHBIX XapaKTEPHCTHK BEPTOJieTa.

FIpx 3CKU3HOM NPOEKTHPOBAHWH BHNOJHAKTCH CACAYIONHE MPORKTH-
poBcuHLIe pacueThi: 1) NPUOAMMCOHHLIA DAcYeT HA IPOYHOCTL OCHOB-
IBIX CHJMOBBIX SJIEMGHTOB (MOTACTH, BTYJIKH, TPAICMMCCHM, IMACCH
i (Qrosesska) N8 NpeABAPHTENhIOr ONpeleleHHs WX DA3Mepon M ra-
GapuToB; 2} nHpHOGIHMKCHHHIA DACUYET CHCTEMb! OXAAMACHHS JBHTATCAN;
3) pacuetl no mopbopy KOJNeC ¥ XOZIOB AMOPTH3AIIMOHHONA CTOHKH,
4) pacuer yryloB OTKJIOHEHHS PYYKH YNPaBJCHHHA, @BTOMAaTa-Tiepekoca;
5) pacuer 3aBHCHMOCTH iIar-rasa HJIH YCTAHOBKH Pel'yJaTORA TOCTOAN-
HOro HHcsa ofOPOTOR HECYIUEro BHATA (pacyeTH MO M. 5 MOMno BKALO-
YHThL B aSPOAMHAMHUYECKHE pacueT).

O6beM H cOTepKaHHe 3CKH3IOrO MPORKTA AOJLKIIBL GHITH JOCTATOM-
HbIM MCXOAHBLIM MaTepHAJOM Afs pa3paGoTKH NpenBapHTENBLHOTO APO-
exTa. TexHHYecKkue TpeGoBanHS JOMKHBEI GHITH MOJHOCTBIO YAOBJICTROpE-
Hbl 3CKH3HEIM MPOEKTOM.

[Tocsie yrBepA€HHA SCKH3HOTO MpOEKTa cJefyeT pa3paborka Ipei-
BAPUTENBHOTO MpOEKTa, 3aKMOUaIoU@sCsi B INPOEKTHPOBAHMM H KOM-
CTpyHpoBaHHM 4acTeil Beprosera (cM. uacte 1I). Ilpu paspaborke npen-
BapHTENLHOFO HpOeKTa JeJaloT ofuine BHAL arperaToB, BuiGHpPalOT CH-
JIOBHE ceyeHHs! H BHINIOJHAIOT NOAPOGHHH pacueT HA NPOYHOCTL N0 Aefi-
CTBYIOU{HM HOPMAM HPOYHOCTH. ¥YTOYHSIOT KOMIOHOBKY H LeHTPOBKY.
YBA3HBAIOT B3aMMOPACNONOXKEHNe arperaToB H YacTed BepToJeTa - Ha
MaxeT# B HATYRY.




YACTDh I

NPOEKTUPOBAHWUE U KOHCTPYXLIUU
YACTEN BEPTOJIETA

‘ Taasa 1
. HECYIILHE BUHTBHI

§ 1. HASHAYEHHE HEGYILHX BHHTOB

Hecymufi BHHT BepToJieTa BEINOJHACT Heckosbko (yHkuMi, Bo-mep-
BHIX, HeCyINMii BUHT BHITIOJIHAET POJb KpbUIa, TAK KAK HA HEM CO3/acT-
¢Sl HyXHaf NOXbeMHas CHJIa HA BCeX PeXHMAx Nosera. Bo-BTOphX,
CHJIa TATH Hecyllero BHHTA, OOPOEKTHPOBAHHAN Ha HATpaBJEHHE CKOpo-
CTH foseTa NMpeofoJieBaeT CONPOTHBJIEHHE (hi03e/imiKa H APYTHX HeHecy-
IUKX 9acTedl, T. . HeCYIMM#A BHHT ABJAETCS AJisl BePToJeTa ABHMKHTENEM,
noxo0HBIM MpOTENIEpPY camosieTa. B TpeThuX, JONACTH HeCyluero BUHTA
HCIIOJIL3YIOTCS BMECTO pyJiefl Ziisl ynpapJjclHsi BepTOJIETOM, TAK KaK Ha
peXkMMe BHCEHHS pYJIeBhle IOBEPXHOCTH CAMOJETHOrO THma GynyT He-
spgeKTHBHE, TOrZa Kak BpaulamliHecs JOMACTH HecCylllero BHHTa
BMEIOT ZIOCTaTOUYHKIE CKOPOCTH OTHOCHTeJNbHO BO3ZLyXa Ha BCeX perKuMax
u ofecneynpaoT 3hdeKTHBHOE YNIpaBJeHHe BEPTONETOM. DTa TIOCHASAHSAS
hYHKIHS HeCyIero BHHTA — QYHKLHS YNpaBJeHHs — B 0ObLIION CTe-
NEHK ONpefesieT KOHCTPYKIMIO JIONACTH M BTYJKH HECYILEro BHIITA.

CucreMe YnpaBJeHHs BepTOJIETOM HOCPEJACTBOM HEeCYLIETo BHMTA
PacCMOTpEHH OTAENbHO. B AaHHOM ryIaBe STHX BONPOCOB M 6yfeM Ka-
CaThcd JHWEL B TOH Mepe, B KaKOH OHH BJAMSIOT Ha KOHCTPYKIMIO BTYJ-
Ki H JIONACTH HECYIIero BHHT4. '

§ 2. TPEBOBAHHUSA, NMPENDBABIAEMBIE K HECYLLEMY BHHTY

TpefoBaHHs, TpefbABJsAeMble K HeCyUIEMy BHHTY, BHITEKaloT H3
VNOMSHYTHX BHILE €ro PasHOCTOPORHMX GYHKUMH M ONpeRessIoTcs Co-
ofpakeHUsIME aSPONMHAMHKY, AMHAMAKH JBHIKEHWR JORAacTel, npou-
HOCTH, JKECTKOCTH M Beca KOHCTPYKLUHHM, 8 TaKKe YCJIOBHAMH MPOH3BOZ-
crBa ¥ skcrutyatanun. CoolpareHus, KacawulHecs TeXHOJOTHH MPOH3-
BOJICTBA, BECbMa RAMHHI H, DC3YC]OBHO, AOMKHH HaliTH OTpaXeHIe B
TpeGOBaHMAXK, OAHAKO YNPOLlaThL HITOTOBJEHHE HECYIIEro BHHTA He cJie-
JyeT 3a CYeT CUHIKCHEA CTo K. Il A. WAH UAACHHOCTH B SKCIIyaTauui.
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AspopusHaMHueckHe TPeGOBAHHA K TIECYICMY BUHTY CBOAATCH K C.Je-
AFICUIMM.

1. Bricokuil K. I. I, HECYLIero BMHTA Tid MOTOPHWIX DPeXMMaX M Jo-
CTATOYHO XOPOIIHe ABTCPOTHPYIUMIME CBOACTBA.

2. OTcyTCTBHE CPHIRA2 ROIAYIIHOTO MOTOKA B KOHLCBEIX CEYCHHAX JC-
MacTy Ha BCEX PEKHMaX.

3. Konueswle yucna M mo OTHOCHTENBHOH CKOPOCTH ile HOJLKIBI, DO
BO3MOXKHOCTH, NPEBOCXOAHTE KPHTHYECKHX 3HAUeHHH.

4. OGecneuenye yCTOMUMBOCTH WBHIKCHHMA JOMACTEH OTHOCHTENGLHO
B8CeX HIAPHHPOB.

5., MupmMmaiuHbe MapRYplibie MOMENTHl JonacTell ASiAa objaerdequs
¥HpaBJeHH BEPTOJIETOM.

6. MunuMasneHoe HCKAaKeHHWe NpOMHIA JIOMACTH U e 3aKPYTKH B
noJeTe.

TpeGOBAHMS MPOYHOCTH, JKECTKOCTH H FIOITOBEHHOCTH B OCHOBHOM
CBOAATCA K TAKHM:

1, Orcyrereye BHOpaluu Jionactell pE3OHAHCHOTO THIa Ha pabodux
peXHMax JBHTaTesll Ha BCEX peXumax nonera. OrcyrcTeMe mHOpaumu
acnmacteit THna QJaarrep.

2. Jlonacty m neTaNy BIYIKM e JOJMNHBL MMETh YCTAJICGCTHBIX Pas-
pyutenu#t {r. e. paGorme nepeMenyble HaTPAMENNS He NOLKHE TIPeRoC-
XOAMTL TMpejefa yCTaJoCTH MAaTepHana B AAHHOH KOHCTDYKIHH).

3. Ha nonacrax W Aeransx BTYAKHM He HOMKHO OHITH DCTATOMIGIX
HIM Takux Aehopmauuil, KOTOPHie paspyiuald Gel COSJMIIEHHS YacTed
JIOMACTH U BTYJIKH.

4, OGecnevene HauGogpmierc pecypca paloTil DONLLUHITHHKOR BTY.A-
KH HECYLUErs RHMTA.

5. HocraTouHas KECTKOCTb JIONACTH {Id Kpyueliue, M3rHG B MZIOCKO-
CTH BpallleHHS K H3ru6 oT cOOCTBEHHONO Beca.

6. TloKpHTHC MOBEPXHOCTH JIOMACTH He [AOMKHO Pa3pyllaThCst of
NOMAA, CHETA, Tpaga W MecKa.

ITpOH3BOACTBEHEBIC H SKCIJYATAIHOHIILIC TPeGOBANMS MOUYT ©WITL
¢(OpMYSTHPOBAHE CNEAYIOHM 05pa3oM:

- 1. IlpocroTa M3roTOBJEHHS, BO3MOMKEOCTH H3TOTOBACHHA COBPEMEIN-
HHMH NPOH3BOJACTBEHHLIMH METOJAMH B KPYIIHOCEPHEHOM MPOH3BOACTBC.

2. BaauMo3ameHAEMOCTd JIONACTEH H JjJeralel BTYJIKH HECYHEero
BHHTA, ' _

3. INpocrora coepdHenus JonacTefl co BTYAKGH.

4. Vio6ereo GanaHCHPOBKH JionacTefl B BCEro HECYNIED BHHTA.

5. TlpocToTa peryJHpOBaHHA HECYLLEro BHHTA ¥ BO3MOXHOEG COKpa-
IeHHe XOJHYECTBA NePHOJHUYECKHX peryJHpPOBOK ymos YCTAHOBKH, LEM-
nepos # Ap.

" BulrodiHas BCe 3TH TPeGOBAHMS NPH APOEKTHPOBALMH 11CCYLIETO BUH-
T4, HyXHO OJIHOBDEMEHHO CTPEMHThCH K MOJYYEHHIO BOIMOKHO BoJec
JIETKOH 10 Becy KOHCTPYKIHH. Hapsay c sTHM sonacTe no coofpaxe-
HHsiM Jryameit YCTOWIMBOCTH H YNPAB/IAEMOCTH BEPTOJETOB JIOMAKIIA
lIMEeTh [JOCTATOUHHE MOMEHT HHEDIMH OTHOCHTEJABHO OCH BpALICHHS.
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Bonbiiufi MOMEHT HHepUHH ofecrneduHBaeT TaKKe JYYUIMH [epexon He-
CyLLEro BHHTA C MOTODHLIX PEXXHMOB H4 PCKHM ABTODOTALMH, TAK KaK
NpH OHMX H Tex e ofOpoTax y BHHTA C GOJBLIMM MUMEHTOM HHEPLRH
Gyaer GOMBLISH KHHETHYCCKAS SHCPIHA BPALIEHHA, KOTOPAS NOLTEPHH-
BAET BPAILICHHC HECYLIETO BHHTA MOCTE OCTAHOBKH ABHCATENS JIO NOJHO-
o NepCXofa Ha PEeKHM SBTOPOTALHH.

§ 3. THOB HECYMIHX BHHTOSB

Ha BepTosieTax npumenseTcs TpH THNa HECYIHX BHHTOB:

[leprwbifi TN — 3To HeCyLUMH BHHT C WAPHEPHHIM KPEILJIEHHEM Kak-
zZofi monacTH K BTyJKe. Tako# BHHT OGRIYHO NPHIATO HA3BIBAThH HECY-

‘ WM BUHTOM ¢ WAPHUDHLIMU
A0NACTAMLU.
Bropoit THi npejcrasiser
cofoH HecyIlluit BHHT C JecT-
KHM KpenJieHHem JoTacTell Ko
BTYJKe 1, KOTOpasi cama Kpe?
NMTCA K Bajy NOCPEACTBOM
yHHBEPCAJBHOTO IAPHHPa
(kapnaua). B panpHeifnem
Oceboti waprup A% KPATROCTH TAKOH BHHT
. Gymem HasbBaTh  Hecy{tm
8""%”;"‘;’?””’”’“ SuUHTOM HO Kapdawe.
prap Tpers#t THN Hecyilerc BHH-
L GPUICHIMAAENEN!  1a OTIWYACTCA OT OCTANLHBIX
g KOCTKHM  KpenjieiiHem Jona-
Gur. B3, Hecynmit BHHT C JIapHMpHEIMH J0- crefl KO BTYJKe, 8 TAKKC XKe-
) NACTAMH, CTKMM KpEMJeHHeM BTYJKH K
BaJly. ITO «XKECTKHH HeCylluil
BHHT». TepMuUH <«XeCTKMH» 3@ech ynoTpeGJeH B CMhiC/e GTCYTCTBHS
HapHUPOB B KPEILICHUM JCNACTCH M BTYJAKH (HCKIIOYEHHe COCTABJACT
OCeRBO# IIAPHUP, KOTOPHI o6bigino Hmeercst). HMHorma BHHT TpeTLErD
THOZ HA3bIBAKOT HECYLUHM BUHTOM C NECTKUML AOTGCTAMU, & BHHT
BTOPOrQ THINA — HECHLUUM GUHTOM € ROAYMECTKUMU aonactamy. Takue
Ha3BaHHSI He TOMHBI, T2K KaK CaMH /JIOMacTH, MOryT OhiTh PasiHulion
WeCTKoCTH B ofoM M2 NEPEYHCJCHHBIX THNOB, M TOJLKO XapaKrep
Kpell/ieHus: Jonacreft x BTYJKe H BTYJKH K Bajy ONpeARJfeT THN He-
CylLIEro BHHTA,

Ha ¢ur. 83, 84 u 85 cxemarTHuHo NMoKa3aHW TPH THNA HECYLHHX
BHHTOB.

B cucTemy Hecymiero BHHT2 C II2PHHPHHEIMH JIONACTAMH BXOAAT JO-
TaCTH, BTYJIK2 € TOPH3OHTAALHEIMH, BEPTHKAJLHEMH H OCEBBIMH [IapHH-
pamu, flemndephl JonacTes. MHora Ha BTyJKe MMEIOTCH MeXAyJonacT-
HHle ynpyrHe Gydepsl.

Sonacnis

1 B 5TOM cnydae B KPEIVIEHMH JOTECTM KO BTY/ie TOPHSOHTANBHEIA M BEpTH-
KaAbWuiii LIAPHUPH OTCYTCTBYIOT: OCEBOH LIAPHHP HMeercs.
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Hecyniuit BUHT na Kapaane COCTOHT H3 JIOTacTel, BTYJKH C YHMBEp-
ca/bHBIM IIAPHHPOM W OCEBHIMH INapHHpaMM Jonacteit. Hecyuwu# BubsT
¢ XKecTKHM KPEenJeHHeM JIONacTell COCTOMT M3 Jouacrell BTYJIKH, Nariay-
X0 3aKPENNIEHHOH HA BaNy 1 HMEICILEH GCCRble IDapHMpH Aqd Jona-
crei.

B coBpeMeHHLX BEPTOAETaX HadwBoJbillee PACNPOCTPAHEHHE NOTYYd]
TiepBhli THN HECYILEro BHHTA, T. &, BHUT C LIaPHHPULIMH JIONACTAMH.

He MaJo NOCTPOEHO BEPTOJCTOB # ¢ HCCYUIHMH BHHTaMW lla kap-
Adle.

Bce peakTHBHBIE BepTOJETH NOCASAHMX KOHCTPYKUHA TEKHE HMEOT
HeCyiiMe BHHTHI Ha KapjaHe. JXeCTKHE BHHTBHl NPHMEHAAMCh TOJALKO Ha

Cmynuya Brmynre

@ur, 84, Heeymmil munr Ha Kaprahe, Gur, 85, JKectkmf Hecynimii BHNT.

nepBofi CTafiMKM pa3BuTHA BeproieTa. Cefiuac MecrkHe BHUTH NpHMe-
HAI0TCH penko. BoamomHo, Hx GyAyT NPHMEHATh B MICrOBHHTOBLIX CXe-
MaX BCJIEACTBHE IIPOCTON KOHCTPYKUHHY M GIaronpHATHEIX CROHCTR B OT-
HOMIeHHH CPLIBA IIOTOKa HA JIONACTAX.

Bonpoc npounocTd B 3T0M cayude MoXKer GbITL TAKMKE pellicH yaon-
JAETBOPHTEILHO; JJS 3TOoro HeoOXoAHMO, MTOBL AOUYyCKaembiv Lepemel-
Whie HanpskKeHns ObLIA UHAC Npezena yCTaJaoCTH.

B aaibHefimeM mel OyeM paccMaTpHEATh TOJIBKO JBa 1ICPBLIX THNA
HCCYILOMX BHETOB -— HeCcYUIHI BMHT C II2pHKPHBIMH JONACTAMH H HECy-
¥ BUHT Ha KapjAaue.

§ 4. UBCJO NONACTER HECYHIETO BHHTA

Hecymue BHHTHE © WiADHUPHLIMH JioNacTAMH GOJLIIEHCTBa DepTo.e-
OB MMEIOT TpH JIOmacTh. B mociealee BpeMsi NMOCTPOBHEI BCPTOJETH ©
YeTBlpeX- H NATHJIONACTHHMH HECYLUMMH BHHTaMu, Y ABYXJIOHACTIOLO
HECYWEr0 BHHTA C WIAPDHHPHEIM KPeIVIEHHEM KO BTYJIKE B IOJIeTeé BO3HY-
KalT BU6GpaLHH, KOTOphle NMepelaioTCs Yepe3 BTYJKY BCEMY BEpTOJIETY:
NOITOMY MEHbllie TPeX JomnacTeffi Ha HecyUleM BHHTE C 1NapHHPHEIM
KpenJieHHeM yCTaHaBAHBATL HeXeJiaTelbHO.

Hecyliit BHHT Ha XapAaHe Yalle BCEFO HMeeT ABe JonacTh. Baaro-
Aaps OTCYTCTBHIO BEPTHKAJLHOIO IIapHHPA TAKOH HeCYIIMH BMUNT pabo-
TaeT JOCTATOYHQ TJlaBHO H ABJAETCH Oojee NPOCTHIM MO KOHCTPYKUMH.
IMpumensioren Takwe Tpex- YeTHpeXJaoTacTHRle HECYIIMEe BHHTH HA
KapnaHe.
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UYnesio sonacTeft BEIGHPaeTca B 3aBHCHMOCTH OT 3aNOJIHEHHsI ¥ Tpe-
GoBaHM# NPOYHOCTH JIOMACTH; HpH OYeHb y3Ko# JOnacTy ¢ MmaJiol OTHO-
CHTRJIBHOM TOMLMHON [IpohHIA TPYAHO YAOBJETBOPHTH TPeGOBAHHAM
3KECTKOCTH M IPOYHOCTH. B cllyuae peaKTHBHEIX BHHTOB KOMIPECCOPHOrQ
THOA HYAHO NPHHATHE BO RHHMaHHE BHYTPeHIiHE BO3JYXONPOROMILI, KOTO-
peie TpebGyeTcsi BOMCATh B CevyeHHe JIONMACTH; NPH OJHOM H TOM e 3a-
NOJIHEHHH 3TO Tpe6OBAHHE NPHBOAMT K YMeHBUIEHHIO YHMCJA JonacTefl.

§ 5. JIONACTH HECYULETO BHHTA

$opma noNacTH B laaHe

Ha ¢ur. 86 nokazaun pasavuume GopMH Jonacredl B miane, BCTpe-
YAWIIMEeCH Y COBPEMEHEEIX BepTONeToB. Jlomacts 3JiHnTHUeckofi op-
Mel B ruave (/) npuMeHAsach y NepBHIX COBETCKHX BeprToseToB. Co-
rIacHO BHXpesOl TeOpHH TaKaa (opMa aB/AeTCst GJMSKOH K HAHBHTOX:

Hefilllell; nPY [IpaBHIBHO BEIGpAH-

HoM 3aKpYTKe JONACTH OHA AaeT

I f—m‘ BHICOKHI K. I I HECYIIero BHHTA

: " npu pabGotre Ha wmecte, Ongaro

Ie _L___ﬁ JJIHNITHYECKAS QOpMa CJOKHA B

, IPOU3BOACTBe M ee OOHYHO 3a-

e L .} MeHsoT Tpaneueaunﬂf)ﬁ tpopmoit

({1). Hecyuinii BuHT c CymeHueM

Jonacre#t ¢ =2—3 u 3aKpYTKO#H

nopsinxa 8—12° umeer asponu-

HAMMYECKHE - XaPaAKTEPHCTHKH,

pe——L . __—> OJaH3KHe K  XapAKTEPHCTHKAM

HayBHrogHeHmero BUHTA. Yacro

a m BCTpeyaeTCs NPSIMOYTONLEAS

VA dopma B mane ({7). Ecau ra-

Kasl JIOACTh HMCET 3aKpyTKY, TO

K4YECTBO €€ TaK#e JOCTATOMHO
REICOKOE.

Hpyrre dopmu aonactd B naaue (IV, V, VI) spaswres npomexy-
TOUHEIMH 1 TIO XapaKTepHCTHKAM GJM3KH K TpaneueBRHAHOHE JONACTH.
310 M NOHATHO, TAK KaK 5((heKTHBHHE CeUeHHs MX HAXONSTCS Ha Cy-
>Katowedcs TpallcleBHAHON 4acTH JOUACTH.

/

B4

®ur. 86, Qopva zonacreit s naame.

dopMa KOoHUA JOTNACTH

Ha ¢ur. 87 usobpuxkeHs HauGosee 4acTO BCTpedaloimuecss (HOPME
KOHLIA JonacTefl Hecyi(ux BHUHTOB. KaKaa M3 HUX JIydlle, MOXKHO CYIHTh
70 aHAJIOMHH C CAMOJIETHEIMH BHHTAMH HJIM KpHUILMH. BriGupate ¢op-
MY 32KOHIIOBKH JIOMACTH HYXHO HCXOAA H3 COOGpaXKeHHs! MeHBLIIHX KOH-
LeBbIX MOTepb. 3aKPYT/ICHHe KOHLOB B faHe yMeHblliaeT KOHIEBEIE IO-
TepH.

OTHOCUTCABHEE TOJIIKHK KOHUCBHIX CeYeHHH AOMMHB! ObBITe MHMH-
Ma/bHEIMA, 4TO TAKXE OPHRCAET K YMCMBLICHHIO KOHUEBLIX NMOTEPh.
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Gh] | -1

$ur, 87. PopMa KOHNA JAONACTH, Omr, 88. dopma nONaCTH Y KOPHA.

dopma obTekarenst y KODHA JONACTH

OuepraHns JonacTk y KOpHs (kOpHemo# ofiTexaTenns) OuBaioT ca-
MEle pasHOOGPa3HBIC: 3TO 3aBHCHT OT BHJA KpEIIeHHA JONacTH, 4 TaK-
JKE OT TOro, CKJIaARBAaIOTCs JIOMACTH HA3aK Ha BepToderc HMauM Her. Ha
KOHUEBYIO HACTb JIONACTH OGA3aTEJbHO HYMKHO CTAaBUTHL obTeKaTesh AJA
YMeHRIIeHHst CONPOTHB/eHus. HeM GamiKe K BTYJKe MNOIBeAEH KOPHEBOW
o6TeKkaTens, TEM MeHbille NpoduipHEie MOTepH Ha Buute. Ha dmr. 88
flOKa3aHBl pa3jiMyHble (OpME JIOUacTeil ¥y KOpHS. .

Npoduns nonacru

JKeaarenbHo, UToGH BHIGPaHHB NPOMM/L UMEN BHCOKOE a3POJH-
HAMHMYECKOE KaYeCTBO, NMOCTOSSHHHY HCHTP Aasidelnsa (YTO PaBHOCHJIBHO
PABEHCTBY HYJK) 3HAUCHHUS Cmp!) M GLIT ADCTATOYHO OPOCTHIM Do Gop-
Me, 4ro ofJerdaeT HaroToeleHHe Jonacreil. HanGogee ynorpefnrenn-
HhiMH ABASKOTCA cHMMeTpHuHnE npoduas NACA cepun 000 u npodu:mn
NACA 230 (dur. 89).

Ha mekoTophix BeproieTax mpuMensiics npothuiin RAP-38, xoTophi
ofaapaeT BCeMH HeOOXOAMMBIME KauecTBaM®. (IHaKO KpPHTHUECKUN
YIOJI ATAKH ¢ Y HENO HECKOJbRO HHze, uem y npohrnas NACA 230.

I1pu sriGope npoduast ANs JIONACTE HeCYLIEr0 BHHTA BEPTOJCTA HANO
OTAATH NpepnourenHe ToMy npoduaio, y koroporo rbime M. ITonoxe-

HHE I[eHTDA NABJICHHSI MaJo H3MEHACTCHA C POCTOM HHCexR M, KpoMce Toro,

1 Nas cosnamuf MOACMHTENBHOTO TPAJHENTA YCHAMS Na PYUKe JICTHMKA MOXKHO
# Aaxe Menarenbno GpaTh Npodmad INf JaonacTed ¢ HeOOABUHM  IIONOKKHTENb-
HEIM € o.




124 Yacre 1. [Ipoexruposarue 1 KONCTPpYKNuL 4acTell acproiera

Oup BOMACER GBITH HAWOOJBLIMM, YTOOE CPHIB IOTOKA HAa KOHIE NONSATHO

:

Ecin xouen Jonactu paboraert npu umcaax M, 6amsknx k 0,8, TO
HY}KHO CTaBHTb §OJee TOHKHH CHMMETPUUHBIN npodhunb.

OTHocuTeMbITas TOMUUHA NPodHIs B clydae NpSIMOYIOJbHEIX JONa-
cTell B IJalle YMCHLIITAETCA OT KOPHA K KOHUY oT 16 mo 7—9%, Ho ecTb
HPSIMOYTOMBHEIE JOMACTH, Y KOTOPLIX OTHOCHTEIbHAS TOJIUIRHA 1IOCTOSI-
Ha 1o paguycy u pasha 10—12%.

B ciyuae TpaneueBuANEIX Jonactefi OTHOCHTE/bHAS TOJIIHHA Ra
TpAanelueBIHON YaACTH oSBIMHO NOCTOAINHA, TaK KAK YBEJAWICHHe CTPOH-
TeJbHOH BHICOTH CEUeNMS K KOMJIO HOAYUAETCH 34 CHET YBeJMUeHUS
XOpAB! JIOTMACTH OT Kohua K KOpmo. 11a KoHueBoM 3aKPYTACHHH NYKHO
CTaBAThL TONKKE NPOMHAN C OTHOCHTENbHOH TOMMHON 6—7 %.

£
EAYILed JONACTH NPOMCXOAMA Ha GONbLUHX f’ " u.
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$ar. 89. Tpodwawm aonacrefi mepro-  Gwr, 90. Onmwmanbiee Lapamerpst (op-
JIETOB. ML JIONACTH,

3akpyTKa JOfacTH

XoTa B NPOW3BOICTRE MPOLUE BCEl0 H3rOTOBJIATL NPSIMOYroibhhe ne-
3axpyueHHble JOMNACTH, HO XKelaHue NOJYYHUTb HecVIIMH BHHT ¢ Godee
BHICOKMM K. II. jl. 3ACTABJISIET IPOCKTHPOBATL M HM3MOTOBJMNTL 3aKPYUeH-
Hble JIONACTH TPaMeuesBpaAnofl Miu NpAMoYroanHo#l (opmer B TUTaHe,
BerpeuawTtes # cefiuac NMAOCKHe JOMN@CTH, HO 3TO BRI3BAHO MW THIIOM
KOHCTPYKUMH (JTONACTH NOKPHITH NOJOTHOM) HAH TEXHOJOIHeH HAroros-
JieHHS.

Hansuirofneiilmas 3akpyTKa JIONACTH, nojydyaeMasi H3 pacuera 1o
BMXPEBOH TEOpHH, NOKA3aHa CILTOMHON JuHMed Ha ur. 90, 1o npaktu-
YecKH NPAMOJHMHeNHAs 3aKpyTka (nyHKTHD Ha ¢ur. 90) BnosHe szame-
Hfger ee M jaer pe3y’abTathl, 6auskie K HaupbirogHefimuMm. IToatomy B
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NocNeJHHX KOHCYPYKIMAX HPHMEHsieTCH JHHeHHas 3aKpYTKa JONacTei. )
MoXKHO peKOMeH0BaTh JIMHERHYI0 3aKPYTKY oT 8 o 12° (cumras sa- i
KPYTKY Kak PasHOCTb B Yr/iaX YCTaHOBKH B ceuenHsx r=0 u r==1,0}. :
Brimm onacenus, uro Goasmas saxpymka (10—12°) crusuT asropoTa-
LHONIbE KauecTBa BHNTA Ha pexuMax GeamoTopHero nodera. OmHaxo Z
JeTHLle MCIBITaHUsl ¥ IKCIEPHMCHTRI B aspogMHaMimeckyx Tpy6ax He :
NOATREPAMIM 3THX ONacenwil, cefiac YCTaKOBJICHO, YTO HECYLUHE BHH- -
Thi ¢ 3AKPYUYEHHbIMH JIOTIACTAMHM WMEIOT AOCTATOYHO XOPOLIME aBTODO-

TAUHOHHBIE XapPaKTepHCTHKH.

INoBepxHOCTL JONacT LR

IToBepxHOCTh HONACTH AQAWIA HMMCTh MHHMMAALHYIO UIEPOXOBU-
TOCTh. AKOTATENRHO ROBEPXHOCTH NIOAHPORATH, OCOOCIHIo HOCCK NPOdH-
ag (no 159% ot pepennell KpoMkH), 3THM ofecreuHBaeTCA yMeHbllenHe
npotunbHOro conporusiedus Jjonacreid, C 31olt e Hesbo KeaaTesLHO
OfIIUBKY JonacTd Jenarts 6ez WeoB. [Ipy 6oJbLioil NnrepoxoBaTOCTH MO- ;
BEPXHOCTH JIONACTH NpodHILHOE CONPOTHBMIEHHE JIOMACTH YBe/HYHBAeT- :
CA M K. I . BHNTA yMeHblIaeTcs. .

MaxcumaneHas JonycruMas WepoXoBaTocTh nopepxHoeTH 0,01 am. K
OtrnenbHble BHCTYNL Y TNepefseil KPOMKH HE OOMMHL TPEBHIATL
0,1 mm. He aomkHo GHITL TAKXKE BOJHHCTOCTH IIOBEPXHOCTH {1onycKaet-
¢ He Gogee 0,25 ma), 1JOXO 3ales@HHBIX LIBOB, HPOBHCAHMA TKAHH H
Jeopmariy NMOBEPXHOCTH B IoJETE.

§ 6. BECOBAJ M CHJIOBASl KOMNOHOBKA JIONACTH

[Ipn npoekTHpOBalMHE JONACTH BepTONETa ee CHJAOBAS M Becopas
KOMIIOHOBKa HOJKEa OHTbL BHINOJHEHAa Taxkod, YyToGH 11a Bcex pexumax
10JeTa OTCYTCTBOBAJH caMoOBO3GYKJamolkecs kodgebanus ((ratrep)
JORacTd H YTOOH IMAPHHPHLIA MOMEHT OTHOCHTENbHO NPOACALIONK OCH
JONacTH B LeJsX MNOJYyYeHHA JONYCTUMHX YCHIMH Ha PYUKy yrpasJc-
185 6B/ MHHMMAJBIIEIM 110 BeJIMYHHE W € MaJoll aMmIIHTYAOH H3meHe- .
HuA 38 06OpOT HECylllero BHHTA.

Pratrep JONACTH 3@BMCHT, KAK HM3BECTHO (10 aHAJOMHHM C KPLLIOM
camoslera), OT B3aMMOPACIOJOMEHH OCH JKECTKOCTH, OCH (OKYyCoR H
OCH TEMKECTH JoflacTy '

dnarrep JONACTH UCKIIOYACTCH NOJHOCTLI), CCTH B3aUMOPACIONO-
ieHde ocell BylleT TAKMM, Kak usobpameno ua ¢ur. 91 (exemua Tull).
B cayyae cxem I/f u IV neobxoanmo, 4ToOni cofIi0aafoch YCIAORHR
> Oumex: B 3THX cayuasx TpefyeTcs LPOH3BECTH pacyeT Ha (rartTep
€ yyeToM BcexX HakTOPOB, BJHSIOWIMX Ha YCTORYHBOCTb Bpaliaiceiics
JonactH (maflpuMep, KOMIleHCAaTopa B3Maxa, MECTHHX TPY30B W T. A.).

1 Ocwio HECTKOCTH JIOTIACTH HA3LIBAETCH CeOMETPHUCCRKOE MECTO NEeHTPOB IKECT-
KOCTH OTHeJBREIX ceueRmii. Ocblo TiDKecTw Jonacty HadWBAeTCH  TeoMETpHuecKoe
MECTD USHTROB TRXKECTH OTaeanbmX cavennfli. Ocuir dokyeon Xapdemmfi Aonacrs Y
HasHBaeTes reoMeTpmueckoe Mecro (OKYCOR OTHENBHBIX -CeYeHuH,




“

126 Hacre Ii. [Tpoextuposanue i KORCTpYKHuu 4acTed 8eproaerd

Jlaxe oyeHb HeGoJbLIHe M3MEHEHHs B PAcCTOSIHMH OCH (POXYCOB A0
OCH KeCTKOCTH JOMACTH BJMSAIOT HA KPUTHYECKYIO VINIOBYIO CKOPOCTb
thaarrepa JIOnacTH.
CoeuellieBHe oCcH q:ioxycos € OChI0 3XEeCTKOCTH H OCKhIO TSKeCTH npef-
cTangsieT BoOMBILYIO TPYAHOCTH. [IpHMeHsieMBle Bnisi JlomacTell Hecyinux
- BHHTOB TIPOPUIH UMEKT Cug—0, POKyC y HUX coBnajder C HEHTPOM
namJjieHpst ¥ oTCTOuT Ha 23—25Y or HocKa mpoduns. YUrobsl pacnoto-
HUTb UCHTP TSKECTH B [EHTpe AaBJiesusi, B HEKOTOPhX KOHCTPYKIHAX
Jonacteil (Kak Mbl yBHIMM HHXe) HPHUXOZMTCH B HOCKE JOHACTH Paclo-
Jaratb rpyss (canuosue IpyTKK). YEauHoli KOMIOHOBKON MOXHO no-
Jyudth HeHTpoBry {23—250/0) Ges
[IpUMEHENHS TAaKHX I'PY30B, UTO AOCTH-
raeTcsi NyTeM pailHOHAJBHOrQ DasMe-
LIEHHS NOo XOp/ie MaTePHaIa CHIOBEIX
W HECHJIOBHIX 2JIEMCHTOB JIONACTH MUK
TIPUMECHEHHEM pas3juuybHX MO YAEeNb-
HOMY Becy MaTepHaJjIos.

{Iponoipiylo  ©ch BpaleHws Jo-
facru (oceBoi WApHHP) HaAo Hanpas-
JATh N[O OCH HEeHTPOB HaBJeHHA, CO-
Bafamwmeil ¢ OCbl0 IEHTPOB TSKECTH
(npu 2TOM OCB JXECTKOCTM MOIKET CO-
BOAZATH C HEMHE HJIM OhITh BHEpenH).
3 Takoe pacrofoxeHue JaeT MUHEMAab-
®ur. 91. Bsammopacnonomenve oox  HbIH IADHHDHBIH  MOMEHT JIO&CTH.
KEeCTKOCTE, ocH GOKYCOB m OCH TA- LECJIM OChb BPAlUEHHR He COBMECTHTB ©

FECTH JIOMACTH, OCSIMM U. T. ¥ Il K., TO H& yNpasJjeHue
GyRYT NEHCTBOBATL HepHOJHUECKHE CH-
JIb, KOTOpHle BBISOBYT BOXJEHHe PY4YXHM JeTuuka. JJsi HCKIIOUEHHA
BOMKIEHHA PYYKH B 3TCM CJyyae IPHMEHSIOTCS TPHMMephI, pacHoJodKeH-
Hble Ha 3anueli.KpoMKe Jonactd. Orrubasi TpHMMepH BBepX WJIM BHH3,
MOMHO BJIHATH Ka¥ Ha BeIHUHHY LIAapPHUPHOTO MOMEHTa OTHENbHOH
JIONACTH, TAK W Ha CyMMapHEble YCHJHsl, KOTOpble Hepelalorcs oT He- -
Cylllero BHHTA Ha PYYKy JeTuHEa, TpHMMEpH Ha 3aJIHHX KPOMKax Jo-
nacreil sBJAIOTCS MOIUHBIM CPENCTBOM DETYJHPOBAHMS XapaKTePHCTHK
HeCyMmero BHHTA, TPHMMEPAMH MOXHO CO3JaBaTh UHKIAHYECKYIO 3d-
KPYTKY JIOTIaCTH W TeM CaMbM PeryJHpoBaTh MaxOBOe ABHKEHHE JIo-
[acTH B NOCTYRATENLHOM IHOveTe,

PacnpeneseHde Macchl O PafHyCy JONACTH TPOH3BOAST MCXOAS M3
HeoGXONMMOCTH HMMETh JOCTATOYHLlE TJOMAAM H MOLYJH# COHpPOTHEJE-
HHS CeyeHHH CHJIOBHIX 3JEMEHTOB (JIOHXXEPOHOB, HOCOBHIX 6aJOK}, KOTO-
pbie HarpyMeHH LeHTPOGEKHBEIMH CHJIZMH H M3rHOAIOINMME MOMEHTAME.
Haunyuniee pacnpenefiende Takoe, KOrfla NONEpPeYyHasl COCTABJISIOILAN
CHJIBL HHEPIIHH Ha Xa&XJIOM 3JIEMEHTe YPaHOBELIHBAETCH aspOoRHHAMMYe-
CKOH CHJIOi TAr'M Ha TOM JKe 3JeMeHTe. TaKoe pacrpelesieHHe MACCH |
OpHBELeT K TOMY, YTO B HOJIeTe NPOMOJbEAsl OCh JonacTH Gyner 6/u3-
ka K npsMofi. lL1apHUpHEA MOMERT y Takol JOMACTH {MOMEHT OTHOCH-
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TeNLHO OCEBOTO iapHEpa) OymeT HOCTOSIHHEM ¥ He0OJBIIEM 10 BeJii-
uHHe, 6J4aroZapsi YeMy YDpas/eHHe PYYKoH UMKIMUeCKOrO H3MeHeHHsH
mwara 6yzer serkaM. Kpome toro, uaru6 nonacr B nojere GyleT B $TOM
caygae ymepeHHHM. KoHeuHo, Bsl BceX PeXHMMOB HOJIETA 3TOTO Hedb3s
JAOCTHCHYTh, HO NOCT2TOUHO, YTOGH 3TO OO Ha peXxHMe HanGoJbLIef
HJIATeNIBHOCTH B JKCINyaTaups (HanpuMep, xpeficepcKOM pekiime).

Cuanl, AeHCTBYIOHMIHG HA JIONACTD

Ha nonacts peficTRYIOT CIeAyIOIKe CHIM:
1. AspomyHaMHyecKHe CHJIB — HOLBEMHASl CHJIa B  BepTHKAJBHOH
JIOCKOCTH H CHJI& JIOBOBOTO CONPOTHBJEHHS B IJIOCKUCTH BpalleHHs.

2. UeHTpofekuas cua.

3. CuNH MHepNHM, BO3HUKAIOIIHE OT MAXOBOTO ABIDKEHHS JOHACTH
orHocuTeanHo T'lll, or KonebGaHMs B HJIOCKOCTH BpAilUCHHS OTHOCHTEJD-
o BHI, or xonéGaHua oTHOCHTENBHO OceBoro wapHHpa. Kpome Toro, B
NJAOCKOCTH BpauleHHst AeHcTBYIOT cusbl KopHoiuca.

4, MoMmeHT oT memtihepa JIOHACTH.

5.. Co6cTReHHREIR Bec,

3TH cuibl, KpoMe HeHTpoOexHoll CHAE! ¥ cOGCTBEHHOrO Becd, B IO~
CTYHaTe/LHOM HOJETE BepToJeTa HenocTosHEM. OHH mepHoOAHuecKH Me-
HAIOTCA B 3aBHCHMOCTH OT A3HMYTAJLHOTO HOJOXKeHHs JionacTH. OueHs
BAXKHO HPABIJILHO OLIEHUTh 3TO H3MeHeHHe, OT TOTO 3ABMCHT HPABMJB-
HOCTL pacyeTa Ha ycrasocTk. B pacuere Ha ycranocTe Hafo ONpelesaHTh
riepeMeHHbe HANpPSHEHAR B Ha®HGosee ONACHHX ceYeHMNX JIOMACTH.

Jas MckIodueHnsT pe3oHaHCHBIX KoJebaHul TpebyeTcss IpH IpOeKTH-
POBaHMH HpojeJaTh pacyeT Ha ONpeleseHHe HepHONOB COGCTBEHHEIX KO~
TeGaHuil JJORACTH Ha MSIHO M KPyUeHHe H COHOCTABHTH HX ¢ MepHOJAMH
BO3MYLIAIOMMX a9POAHHAMHYECKHX M WHepIHOHHHX cui. HecoBnapmenue
ITMX HepHOLOB KoJeCaHuili O BeJMUHHe ABJSETCS HelpeMeHHHM YycJo-
BHeM OTCYTCTBHS BufpamuH (JesaTensHo, 9ToOB HepHoAsl cOGCTBEHHBIX
H BHHYXIEHHHX KoaeGaHuit we GBI 6JH3KM Ho BeamunHe). Juametp,
o6GOpOTH Hecyillero BHHTA H ero 3ano/nedHe Kak NapameTpsl BHIGupa-
fOTcsl HpH oblueM HPOEKTHPOBaHHM BeproJera. OHH ABJIAIOTCH HCXOLHH-
MH JaHHHMY NpH HPOEKTHpPOBAHMH JOHACTH, HO pacyeTH Ha BHOPALMIO
JonacTd (pesoHaHc, (aTTep} MOyt B HeGOJLINON Mepe CKOPpeKTHPO-
{aTh 9TH NapaMeTpH, TaK JKe KaK H OTHOCHTeNILHYIO TOJILHHY Hpohu-
JH 1O CeYeHHAM JONacTH.

§ 7. KOHCTPYKLHK NONACTEHA

B nayambHLIfl NepHOL PAsBHTHA BePTOJCTOB NPH KOHCTPYHPOBaHHE
JonacTefl HecyillHX BHHTOB HIMPOKO HCHOJIb30BaNH GOJLHION ONBIT KOH-
CTPYHpOBaHMA KpulibeB ¥ JlONacTefl NponeslepoB camo/lera, HO3TOMY
nepBHle KOHCTPYKUMH Jonacteit no opMam mnpeAcTaBisad Kak 6wl cO-
efliiHeHHe KOHCTPYKIHHM JIORACTH NPORE/iepa ¥ Kphlia. Iaxe u ceijuac
YepTH Tolt H ApPYroff KOHCTPYKUHMM MOXHO OfHapyMMTh IpH paccCMOTpe-
vHy Jonacrefi coBpeMeHHEIX BepTOJETOB,
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Cyuecryiolye KOHCTPYKIMM JIORactTell MOMHO HOAPASAENHTh Ha
TPH TPYIHH: K HepBOf Ipyliiie OTHOCHTCS JIONACTH CMeIaHHOH Kapkac-
HOH KOHCTPYKUHM, KO BTOPO# — NepeRsIHHOH KOHCTPYKLHMH M K TpeTbefl
rpynne — MeTa.TnyecKol,

B pajniefiniem Mm GYBeM paccMaTpPHBaTh KOECTPYKUMH IMapHHPHLIX
Jonacreit. JlonacTy HeCylllero BHATAa Ha KapAaHe MO KOHCTPYKTHBHOMH
hopMe Mano OTMHAIOTCA OT JIONACTH ¢ MapHHPHBIM KperjleHHeM, XOTs
CHJIOBas cxeMa paGoTH 3THX JIBYX THIIOB JIONACTEH pasHas.

JlonacTy Ha KaplaHe HarpyeHH GO/LUIMMH M3THOAIOIIMMH MOMEH-
TaMH B IVIOCKOCTH THrM U IJIOCKOCTH BpallleHHs, NOSTOMY JOfHacTh Y
KOpHfl [0/iHa ONTL 60JEE KEeCTKOH Ha H3rHG, 0cOGEHHO B IIOCKOCTH
spatleHus. O6LIYHO JIOGACTE HECYIero BHHTA HA Kapjaaie WMeeT YTOJ-
{ieHHBA KopeHb. Tak, HanpHMep, y OLHOTO M3 BEPTOJNETOB OTHOCHTCL-
Hag ToammHa npoduis Jonactd y kopua 20%, wa koHue 9Y% (xopaa
v KopHst =343 mm u Ha KoHuc b=241 mm). [Ipu mGoM THre KOH-
CTPYKIHH JNON4CTL HeCylUero BHHTA Ha KapJAaHe HYXKHO NPOSKTHPOBATb C
YCHJIEHHBIMH KODUCBEIMH CEYEHHSIMH B COOTBETCTBMH ¢ AeHCTBYIONMIHMMM
HA TAKyK JOMAcTh cH.aamu U TpeGOBaHMAMM NpounocTH. B ocTanbrom
BCC CRA3AHHOE HUMKE O KOHCTPYRUHH IUapHUPHHIX JoNacTed, o lefo-
CTATKaX H AOCTOMHCTBAX TeX WJH MHGLIX KOHCTPYKLMH B Tawkof me Mepe
OTHOCHTCS Il K JIOTIACTHIM HecYIMHX BHEHTOB Ha Kaplane.

JlonmacTH cMEaHHOH KAPKACHOH KOHCTPYKUHM

Jlonacts cMelmanHOH KORCTPYKI(HH COCTOHT H3 JIOHXEPOHA, HBJSIO-
11erOCH OCHOBHEIM CHJIOBEIM 3JIEMEHTOM, BOCNIPHHHMAIOUMM UeHTpoGe-
HYI0 CHJIy ¥ HM3ru6Gaiollle MOMEHTHl, JepeBRHHAIX HepBIOp, HOCOBOFO W
XBOCTOBOIC CTPMHIEpOB M OOGLIMBKH H3 (aHepsl H moJOTHA. JloHIKepo-
oM JioMacTH OOHuKO ABJAETCH CTaNnHas TpybGa Kpyrjoro ceueHus. Ha
[IepBHIX BEpTOJETaX JOHMEPOH JIONACTH COCTORJ W3 JABYX HIAHM Tpex
CrajlbHblX TPyG pasHeIX IMaMerpoB, COCTHIKOBAHHBIX MeAy Co6ol [o-
cpejicTBoM GosnroB MM 3axgenok. CeuenMaM KOHIEBOH yacTH JOHKEPO-
HOB MNpHAABaIM OB&JLHYI (PopMy, AJf TOro 4rtobui BHEMCATL CeYEHHE
JIOHXKepOHa B NpPO(HIL Malof OTHOCHTEILHOH TOMIHKHBL TaKde JOHMKe-
POHEI OKa3ajHch HeHaleXXHbIMH B pafoTe, Tak KaK B 3aKJEHOYHHX OT-
BepCTHSAX M B CTHIKOBBIX HEpexoJaxX KOHIEHTPHPYIOTCH MepeMeHHbiC Ha-
NpsDKEHHsA, NPHBOASILHE JOHKEPOH K YCTAJOCTHOMY paspymenuio. Te-
nepsL HOYTH HOBCIOJY OTKa3aJHch OT TaKOH KOHCTPYKUMH H MNMepelLid Ha
UeNbHE NOHAKepOH, [IpefcTaBisIoui cobolt cTanbiiyo Tpy6y mMepemen-
HOPO CeYeHHs 10 JIJKHe, XOTH HM3TOTOBJEIHe TAKOrD JQIKepOHa CBs3a-
HO CO SHAYMTENbHBIMH TEXHOJOTHYeCKHMH TPYAHOCTAMH, ocobeHHO MpH
Gobluoit KanHe ero. Ha ¢ur. 92 nokasant pasanussle TpyOuartoie JowH-
JKEPOHBL JIOMACTel CMEIIATIHOA KOHCTPYKUMM, HSTOTORIAAEMbIE H3 CIIC-
[MAJLHLIX CTACH (XPOMOHUKEICBOH, XPOMAHCHAEB0H H XPOMOMOANDIC-
130BOH) H NoaBepraemMbie 3aKaJiKe.

Ha ¢ur. 93 usobparkeHa JONAcTb CMEIIAHHOA KORCTPYKIH, HaHGo-
Jee ynausas Aas 3roro THna. Komesb [ ONacTH BHIOJAHEH H3 CTaslb-
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Hoft IITaMIOBAHHOM 2aroTOBKH B (popMe CTAKaHa C ABOEHOH rpeGeHkoil,
pasHeceHHOH B BepTHKAJIBLHON MJI0cKocTH. CTAKAH ILIOTHO MOCaeH Ha

TpySy JIOHKepoHa 2 M COSIH-
HAETCR ¢ Hell KomycHeiMu Ooa-
tamu. Kpennerue JoTIaCTH X
BTYJKE OCYIMECTRIAETCH C 1O~
MolIEK paBoTaICIiuK Ha cpea
ABYX KOlYCHHX OGJTOB, COGRHM-
HAIOUMX  rpebeHKky KOMJs o
MACTH € OTBeTHOR ABOfiof rpe-
BeHKoil KopIyca OCEBOTo Iuap-
unpa. Pacnovioxenue CTHKOBUY-
ULWX  IVIOCKOCTeR # IpHMGHEHHE
KoHHYUecKHx OGoiatop ofiecneuu-
BaeT YAOOHBIH MOIITAM M NEeMOH-
ram Jdonactei. Taxoll pasbeM
NO3BOJIACT CKAANBBATL JIONACTH
Hasaj, pasbeiHHMB C¢ PhIYAT I
TACY VNPABACHHA M [OBEPHYB
70MacTh B OCEBoM I[IapHHpe ua
90° (BBHHYB M[peZBapHTEIBHO
OOMH KOHYCHBH Goarr).

I~

Gur, 92. CTaisuuie TRYDYATHIE JOHKEPOHH,

JloHxepon 2 JonacTu npenctapaser coGolt Kpyriywo Tpy6y cryme-
YATOrO CEYEHHS ¢ BOCEMbIO ILIABHLIMH KOHYCOOBpU3ILIMH MepexoiaMy,

Our, 93, Jlonacts cMewmanioil KOICTPYHKUHE,

I—RoMENL; 2—nOH 3 pa; 4—darep ofUHAKA; J—TI0TOTHAHAN OCHIARKE

H
F-OKOBKA HOCKA; /—CBHHUOBHIR NDYTOK.

Jluamerp JoHMepoHa y KOPHA pagell 70 ma. a 114 KOHNE JIOHACTH 21 mm.
TomIMEA CTEHOK JOHKepOHa NOCTOSHHA N0 BCel AJHHE H PaBHA 3 MAM.

9 W. M. Bparyxnk
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Mecra Nepexofa BUYTPH JOHXEPOHZ HCIIOMbIOBAME! AJS NOMELUEHHS
npoBoK K3 CBUHIA AJA 6aJaHCHPOBKH JIONAcTH Mo pamuycy. KoHeu JoH-
3KepoHa ot r==),85 3anoaHen Jpo6rio 00mMuM BecoMm ~1,25 K2 c yenblo
YMeHbINeHHs, HaNpsyKeHHsi OT H3rHGa B MVIOCKOCTH TACH, 4 TaKXe AJA
YBeJIMtNEeHUS MOMEHTa HHepUHH JOMACTH.

AlepessHHble HEPBIOPH COCTABJAIOT MollepeyHslll Habop Kapxaca Jio-
nactd. Paccrosive MeXAy HepBiOpaMH MepeMeHHOe M yMelhlllaeTcs B
HalpapJeHHH OT KOPHSl K KOHILY JIONACTH He HerpepHBHO, a CTYNeHAMM.
V¥ KOpHS paccTOsiHHe MeXAy HepsiopaMH 196 mm, a Ha Komue 69 ma.

Hepeiopel nsrorosneHsl #3 ¢anepw tonuwunoli 8 mm (Gur. 94).
K cpenueii uscrd HCPBIOPH € ABYX CTOPOH NPUKJEEHH HAKIAJKH TOJLIH~
Hofi 2 mat. Kycok nepeiopsl ! cBepXy JIOHXEPOHA BKJIEHBASTCH MOCAe
YCTAlOBKK HepBIOpBL Ha JOHKepor}
{HepBIOpa HA JIOHMKEPOH HaKJIAJH -
BaeTcs ITHM BHIPe3OM),

Kpenutcs nepmiopa K JIoHMe-
poHy ¢ TNOMONRIO pPas3pesHOre
pranna 2, KOTOPWH MPHKJIEHRALTCH
kaeem tHna B2 wiau BP4 u cra-
FHBACTCH  CTAJBHBIM  XOMYTOM J,
TAKXKE MOCANKEHNHM Ha KJIcH. Daa-

e Hel[ K HepBiope MpHCOEAHHEH 4Ye-

@ur. 94. Hepsiopa sonacra cMewan-  THPbMs Boaramu., CuHauana Ha JIGH-

BOA KOKCTPYKIGM. JKepOH HaJleBaloT (UIaHIL ¢ XOMY-

THKaMH Ha KJ/elo, 3aTeM Harpesalor

JIOH)XXepOH JJisl 3aTBepAeBaHHs KJed, a IOTOM B CTalefle YCTAHARIH-
BAlOT Ha JIOHXXEPOH HEpBIOPHI,

B HocoBo#l YacTH HepBIOPHl WMeeTcH Bhpe3 AJA Nepe/lHero CTpHHre-
pa, MPOXOAfAIIEro Yepe3 BCe HEPBIOPH JIONACTH M BKJAGEHHOTO B HHX.
[Mepenuuii crpuHrep — H3 KJIeeHoit ApeBecuHbl. MeXay HepsiopaMu Ha
CTpUHrépe NpukJeeni GoOLIIKH, ofpa3ywilie BMecTe cO CTPHHIEpOM
Hocok Jjonacrd. Hauunada c paamyca r=04 p HOCOK Jonmacty B Neaax |
HEeHTPOBKM JIONAcTH MO XOpAe pasMelllaloT CBHHIOBHIA NPYTOK, KOTOPHl -
c NOMOLIBIO IIYPYNOD KPensiT K cTPHHrepy.

®anepHasa ofuneKa TonwuHOK 1,7 Mam Nokpeeaer Jonacte a0 60%
XOpAH OT Hotka. PaHepHyio OGIIHBKY NPUKJIEHBAIOT K HOCOBOM HacTu
Kapkaca, AJa 4ero B8 606HIIIKAX H HepBIOpaX HMeIOTCA BHeMKH noj ¢ha-
HepHELH JMCT, 3aTeM OBIIMBKY NpHOMBAlOT TBOSAAMHM K GoGbHIKAM
BOJL HOCOBOK HaCTH M K HepBiopaM 1o koHTypy npoguis. [Tocae da-
HepHoil OBIIMBKH JonacTh NOKPHBAIOT NByMsS CJoAMH nojorHa. Hocok
JIONACTH HaYHHAS C OTHOCHTEJbHOro paauyca r=0,5 10 KOHLA OKOBaH
nopepx NOJOTHa JeHTCH K3 Hep:Rapeéioulell cralii, NpHKpellJIeHHOH crie-
MHANbHEIMH pHGJEHRIMH TBO3JAMH. BEHIle 6HJ0 YKa3aHO, YTO paspes-
Hble (DJIaHUL 718 KpelJiellHss HepBIOp TPHCOEJHHSIOT K JIOHIKepOoHY
KJeeM. DTO BBI3BAHO TCM, YTO ApYrHe cHOcOOH NpHCOeIHHeHHA (3aKTen-
K¥, Mafixa o/IoBOM) MOHHMKAOT AMHAMHUECKYIO MPOYHOCTbL IOHMKCPOHA.
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~ Ha ¢ur. 95 nokasana Jondctb cvemlaHHOR KOHCTPYKIHM IpPYroro
peprovicta. JIOHKepOn MepexolHT C KpYIJIOro cedeHHss y KOpHA Ha
9 JIMOTHYECKOE B KOHUE.

B 5Tofi KOHCTPYKUHH YCTPOEHH KOXaHbe 3aMKH 2 c HeJpio Npeno-
XpaHeHH# 38(Her0 CTPUHrepa OT TOoTepH yCTONUHBOCTH Ha CXXaTHe (0CO;
GeHHO. B MOMEHT 3JAITYCKa Hecyllero punra). Has mobofl Jonactd cMe-
NIaHHOf KOHCTPYKUME C TOJOTHSHOM ofuuBKOi B 3afHefl YacTH XOpAm!
HYXHQ OOf34TeJIbHO CTasHTh NofoGHHe TpeAoXpaHHTeJbHBe 3aMKH,
Jinsn HyxHOf LEHTPOBKH JIONACTH 1O XOPAE B HOCOBOfi CTPHHrep BCTaB:
nsieTcs cTadbHOf npotHBoBec 7. JIA GanaHCHPOBKH JIONACTH Ha KOHILE
npeycMOTPeH CrenuaipbHbll GajaHcHponodHul yser 10,

.BeTpeuarores JofnacTi cMelay;

-  Apenarc goft KOHCTPYKILHH, [ONHOCTRIO TO-

S ) kpHiThie Qanepolt or HocKa A0 3af-
.@2 | Heli KpOMKH, LlenTpoBKa TaxHX Jl0-

’ L macreii Tpcfyer pa3smellleHHs B
HOCKe 60Jiee TsXKeNoro rpysa, qeM

B cayuae nosworHsnoTo W (a-
HepHOro TOKPBITHS HA KOHIlE Jioma-
PR | | SEP _JTJ cTd, BOmM3W 3ajHery CTPHHIEpa ¢

- HHHell cTODONEL, AedaioT APeHARK-

e orsepets (¢(ur. «96) s BB
Qur. 96, Pasmenterie IpeHamunix 0T-  PABHHBAHHS BHYTPEHHEIQ AABJEHHSA
. Bepemalt Ha JONACTH, ¢ BHEIUHMM BO H30CKaHHe BCOYYH-
BaHusl MAM J@Xe DaspylleHKs 062

wMBKY Jonacti. BHyTpennee #3OWTOUHOE RaBJeHHe pPABHO CKOPOCTHOA

I’ AIpk OOUIHBKe TNIOJIOTHOM.

wr)? o
MYy Hanopy ot OKpPYIHOH CKOPOCTH &5—)—; ero jaeficrHe A1 HE-

KOTOPBIX TOYEK MOMET CKJIAALIBATHCA € PaspeireHHcH, MOy SAIOLILMCS
Ha IOBEpXHOCTH JIONACTH.

JlonacTy CMewaHHO# KOHCTPYKUHH MMEIOT OTHOCHTEJLHO MeHbIIHA
Eec, HO 3T0, NOXaJy#, eAMHCTBeHHOR HX AOCTOHHCTBO. :

K wermactarKaMm T@KHX Jonacteffl MOXKHO OTHECTH clleAyIouHe:

. 1. TloBepXHOCTb JIONACTH BechMa ys3BHMA W He obsafaer HeoOXOMH-
Mo CTOIKOCTBIO; JIECKO paspyIHaercs Mo neficTBHeM I[ecKa, AQ¥IS H
cHera..

2. Tlpu paGote Hecyluero BHHTA C nosnoTHsHO OGIIHBKOR TpO(HIE
CeveHis JIONAcTH HCKaXaercsl, BCAGACTBHE HEro yBesHUHBaeTcs: Npo-
{pH/bHOe CONPOTHBJECHHE H noHuxKaetcs K. L J. Hckamente npoduii
SHIBIBAET TAKKE YMCHBIUCHHE &, HUTO NpHBOAUT K 6oJiee paHHEMY Cphi-
By NOTOKA Ha KOHIE JIONacTH, HAyLlef Hazam

" 3.°C noJoTHAHOM OGILIHBKOA HeMb3st ofecrneyHTh ONTHMANBHYIO 34-
KpYTKY JIOHACTH.

4. JlepepsiHHblE YaCTH JIOTIACTH noJiBepKEHH AEACTBHIO BJIACH, USME-

fleHHE BJAXKIOCTH MOMKET INPHBECTH K pas6aJiaHCHpPOBKC JIONacTH.
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Bee yKasawHbie HefOCTATKH 3aCTaRJAIOT CAefath BBIBOA, HTO €L
10 OKPYXUBIX cKopoctedl nopsaaka 140—150 m/cex cmemanias KapKac-
HA® KOHCTPYKILHST clue MOoKeT GbITb NPHMEHEHa ¢ OrpaHuyeRHbiM Pecyp-
<OM, TO- AJS1 HECYUIHX BHHTOB GOJLLIKX AHAMETPOR C OKPYMHEIMH CKO-
poctsiMu mopsigka 200 m/cex ara KOHCTpyKuMs maio npuroasa. Ha co-
BpeMeNHHX BepPTOJeTaX OHa BCTPEeYaercs Bce pexe H pexe. KOHCTPyK-
TODE BepPTOJETOB Mepexoisit K fojec HAAeMHHM MeTa/lNTHYeCKHM KOH-
CTPYKUHAM JonacTed.

Jlonactu zepessHHOH KOHCTPYKLMH

JlonacTy fepeBsiHof KOHCTPYKIHH BHINOJNAOTCS JHOO KapKacHBIMH
¢ NMOHKEPOHOM M3 IPeccOBaHHOH jpeBecHHH, ¢ HaBopoM depBlOp H
CTPHHTepoB M (paHepHOH OOINHBKOH, MUGO CITOUIRKMH, (e3 BHYTPeHHHX
MYCTOT, ¢ NPHMEHEeHHeM JIETKOi JAPeBeCHib AW 3ancaHuTe]ed (nexo-

@ur, 97. Jlonacr, JepessnsOll KapracHOH KOHCTDYKIMH,
P p Py

[—dNannes ) KOMEAL, 2—NORKEpOH; J-CTA/BHOR CrepieHk: 4—CcTpRHrepw; S—ofwma-
Ka: §—0analCHPOBOYHE IpY3.

AAaCTOR) B 3afHEl YacTH XOPAB JIONacTH. UacTH JIONACTH COEAHHAIOT
Klpﬁ NOMOILH KJes. :

B fepersiHHMX KOHCTPYKIHSX BUO3pacraeT 3HayeHHe KOHTPONA 3a Ka-
YECTBOM CKJEHKH, TaK KAK HaJeXHOCTh JIONACTH DOJHOCTLIO 3aBHCHT OT
KavecTea cKJIeAKH.

Ha tur. 97 faHa KOHCTPYKTHBHAA cxXeMa JIONACTH KAPKACHOH aepe-
BIHHON KOHCTPYKIHHM. JIOHXXepOH 2 H3roTOBJEH H3 NPEeccOBaHHOH Ipe-
BeCHHEI B BHEE KOpPoGUYATOTo NpodiIs ¢ NolnepeyHbiMH HEePEerOPOAKaMHE,
3aKpHIBAEMOrO TOJCTON OGUIMEKON, BLIKNeeHHOH M3z mmoHa. 3aiHuil u
TepeqH®H CTPHHIEPH OGPAa3yVIOT HepefIHIC H 3a[UI0I0 KPOMKH JIONACTH.
K Kopiio JloHxepoHa NpHcoenuHew (IaHIEBHH KoMens [ jnsi KpenJe-
HHRZ K BTYJIKE Hecymiero punTa. OGIIHBKa ToJmMHOMR 2,5 ma npupaer
monacTH Tpebyemuift npoduns. Ona BHKTecHa Ha GOJBaHKAX M3 LTIONA.
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o meceli anuie JONacTH MeKIYy JOHKEPOHOM H 3aIHHUM CTPHHIrepowm Io-
CTanJeHsl elle ABa CTpUlrepa s Dojnepaiids (popmbl o6wMBKA. 7
PA3rpyaKH YNOPHHIX NOALIHDHMKOE OCEEOTO LIAPHHPA OT neHTpoGerxHOH
CHJIN OT KOpHA MO KOHLA JIONACTH WAET cTaibHOM crepxent J. Ortcyr-

4 CTEHe HEPBIOp B Kapkace JIONAcTH JO/IKHO NMpHBeCTH UpH paBoTte sona-
CTH K gedopManuy OSIIMBKH, T. €. K HCKaXeHnH1o NpohHist.

4 e
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Gur, 98, JlohacTs kepessuBOi RapKacHON KOHCTDYKLIUM.

J—MerTagnHyecKie HAKMAAKH: 2—nepeBAHHBI AOHXKepoH: J—wnepBiopul: 4—anepuas of-
IMBKA; S—7iepeBsuHLl  KoMUCDORt JOHMEPOH: 6G—TPUMMEDL! 7-—-METANNMYECKAH OKOBKA !
nepesHefl KpoMKH.

Bosiee coBepiueHHO# kapKacHOli KOHCTPYKuMeli sBisieTest J0DacTh,
i HaobpameHHaa Ha $ur. 98. Hocorasi yacrb sonacty, DpencTapiasioulas
" coboit MOHXepoH 2, U3roTORJeHa U3 DpPeccOBaHHOH JpeBecHHH. 3apHsAA
i Kpomka ofipa3zoBaHa cocHOBRIM cTpuHrepoM. Ofuinska — taHepHas (co-
11' CTOHT H3 NSTH MNaHeneil TomuuHoOA He Meree 2 ma). Hepriopw umeror
¢ thaHepHYI0 CTERKY M COCHOBYIO IOJKY MO KOHTYPY npohuna. ¥ nepeaed
i KPOMKH OOUIHBKA NPHrHAHA BIPHTHK K JaTYHHOH OKOBKe, KOTOpas pa3-
i pe3aHa Ha KopotkMe yuacTk¥ (100 mM) H NpHEEPHYTA K HOCKY JONAcTH
i uiHTaMy, JlaTyHHas OKOBKa 3alllMIlaeT HOCOX JONAcTH OT M3HOCa.

\
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Ha nonacrsix npuMeHeH cHmMeTpHuHbifl npoduas NACA 0015 y xop-
ns  NACA 0006 y xoHna Jaonacti. Hepeiopnl Kpenat K JNOHXEpOHY
KJeeM, BCTABJsIA HX B MPOAOJbHHA Ma3 JoHxeposa. Ha 3annedt Kpow-
KC JIONacTH YCTA@HOBJEMHLl ABa TPUMMepa M3 AypPalioMHHA, CiaymKaillue
JINsT PeryJHPOBaHHY KOHYCHOCTH Jonactel, YCTPalleHHsl BOXKAEHHS pyd-
KH MKAHUECKOr0 yUDABJCHHS, & TarKe AJA CO3NAHMA HYXHOTO rpa-
JHGHTa YCHIMA Ha PyuKe JeTyuxa. B 3Tof KOHCTPYKUMM, B TOHR 4acTH,
TAe Jomnacre NMycroTenas, fia GOMGLILHX OKPYMKHHIX CKOPOCTAX MNpOodH.ib
6yner TaKXe MCKaxXKaTnesl 3a cuer Aecopmaunvi (azeps, XoTa H B MeHb-
niefl crelery, 4eM y JOIacTell ¢ MOJOTHAHOH O6IIHEKOLL.

TIpn mocratouHo Toscroil (paHepe 3TO ABJIACHHE MOMHO HCK/IIOYHTD,
HO TIpEMeHeHHe TOJICTOH (paHepn norpefyer rpyza B HOCKe JAJIs Keja-
TeJIbHON LIEHTPOBKM 1O XOpJie, 4TO NpHBeAeT K yTsXKeleHHIO JOMacTy.

JlpeHa:KHble OTBEpPCTHSI B KOHIE JIONACTH TAKOH KOHCTPYKUMH TaK-
e HeoBxoauMul. JlonacTs AepeBstHHON KOHCTPYKIMH nodayuaercs GoJsee
TSDKEOH, 9eM JIONacTh CMelIaHHON KOHCTPYKLIHM, HO HeCYUIH# BHHT C
TaKo# JonacTbio Oyner Hmerb Gonee BHICOKMH K. I Jl., Tak Kak INOBepx-
HOCcTh (OCOOeHHO NPH ToJcTOM (aHepHON OGIUMBKE) JONAcTH MOXKeT
GLITh BHINOJIHEHA BecbMa IIaAKol {DOJMPOBAHHOM).

CnoliHast flepeBAnHas KOHCTPYKuMs Goslee HafexHa B IKCIIyaTa-
LMH, YeM Kapkacilas nepengHHas. CnijollHasg KOHCTPYKLUHS MO M3roTOR-
JEHHIO aHaJOTHYHa JIoNacTy HAePeBSNHOro INponedfepa, TOJBKO mepe-
xiefiKa fies1aeTCsi U3 pa3HOf MO YAeJbjIOMY Becy APERECHNLI C PACnoJo- .
AHeHHeM GoJjiee TSDKENBX MOPOA B HOCKE JIONACTH H Hojee JerKHX — Y
3agHel Kpomxu. Bce ceuende JIOMACTH 3aMnojdHsfeTCsd, NYCTOTH OTCYT-
ctBytor. Takasa Jonacte npeAcTaBaseT COGOH MOHOMMTHYI) KONCTPYK-
UMIO, M €€ NpPOdHIL IC M3MEHHEeTCs HA GOJbLUMX OKPYHHBIX CKOPOCTSX.
[Tosepxnocts ee nyTem NOJAMPOBAIHA MOXKHAO co&TaTh CORepulerHoi. Jlo-
TIACTY MOXHO JaTh ONTHMAJbHYIO 3aKpYTKY. TaKyl KOHCTPYKIHIO nomna-
CTH MOXXHO M3FOTOBHTE ¢ 60JIbLIOH TOMHOCTEIO, oSpabaTeiBas ec Io npo-
(bHJIII0 Ha KOTHPOBAJLHOM CTaHKe.

Ha ¢ur. 99 naHa XOHCTPYKTHBHEA cxeMa CINTOWIKOL JepeBsiHHOK JO-
nactd. B HocoBoii uacTH K3 nepekJjeenHol Gepesosoil (anepw 2 mpo-
KJ1aApIBAIOT CTAMbHYIO NOJiocy 4 O CaMOro KOpHS, BBOASA €& B KpernJje-

He JonacTH kKo sBTyjxe. BmecTe ¢ HocoBol Gajikoit oHa BOCDpPHHHMAaeT
ﬁel{rpoﬁe}xﬂym CRAY JIONACTH H, KpOMe TOro, IOMOraeTr BHINOJHHUTh
HYXHYI) UEHTPOBKY Mo Xopfe. HocoBas wacTh O6LIMTA JHCTOBOH Hep-
wapetoei cranbio TomuuHol 0,2 ma. OcranbHasi 4acThb MOBEPXHOCTH
o6TRHYTA CTEK/NRHHON TKAHLIO HA 3MaJHTe H IMOKPHTA aMOMHHHIHPO-
RaHHHIM JIakKOM. TTOKpEITHE CTEKJOTKaHbK) HaJeXHO 3allHINaeT JONacTs
OT BJIATH H JaeT BO3MOXHOCTh XOpOILO ee OTNOMHMPOBATD.

JlonacT CILTOLIHON JepeBsHHOH KOHCTPYKUMH HPH KOOpOKauecTBeH-
HOEl cKJIefiKe SBJAIOTCH HOCTATOUHO BHGpOCTOMKHMi. Tpeutnubl, nosue-
JSIOINHECH NpH AIuTeIbRoN paGoTe oT BUOpaumil, NpHBOIAT K pai3py-
IHEHHIO, KaK NOoKasaM ONbITH, NPH OKPYXKHEX CKODOCTHX, BABOE OOMb-
mHx pabounx. JlonacTd NOJyYalTCs ROCTATOUHO MECTKHMH Ha Kpyde-
line W M3rud B ILTOCKOCTH Bpailedns. Bo.bilHe BO3IMOMKNOCTH 1IpH KOH-
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CTPYHPOBARHH CIVIOIIHHIX JIePeBHHBIX JioNacTell NaeT NpHMcHenHe Jer-
KHX TEHOILIACTOB B KauecTse 3arlofHHrens. Paclonaras neHomjacr 8
3amHell (No XOpAe} YacTH JIONACTH, JIETKO MOJYYHTh HYMHYID HEHTPOE-
Ky JIONACTH [0 XOpAe H O6JeruHTh Bec KOHCTPYKUHMH. [Tedomnact moxk-
HO OGJIHIOBHIBATDL (hallepoll B 3aTeM HOKPHIBATh CTeKJIOTKaHblo. Crmou-
Hasi lepeBsiHIIas KOHCTPYKIMA C YCIeXoM NPHMEHSIETCH Iia BepToJieTax ¢
HECYLIHMH BHHTAMII Ua Kapiaue, rie Tpefyercs GoJblIasl JKeCTKOCTb Ha
H3THO B TIIOCKOCTH BPAINeHHs.

— NN
= Vs
2 5

yr, 99. JonacTh CHAGMIHON AePERAMHON KOHCTPYKUNH,

1—gomens; 2—Gepeaonan nepexieemnan (awepa; I—CTaakwas noroca;, 4—cocHa; S4-Gadi-
33; 6—CTEKNOTKAHL, 7—OHOBKA,

Baara Ha AepeBsHHLIX JIOTIACTAX BHI3LIBAeT KOPOO.eHHe, a HHOLAa W
pas6alaHCHPOBKY JOTAcTef faxe NPH HATHUHHE 3aUIHTHHX BHELIHHX H
BHyTPeHHHX nokpuiTHR. Ha cnnoluHble JonacTH, NOKPHITHIE CTEKJ0-
TKAHLIO, BJHSIHHE BJIArH MeHee SHayHTeNbHO.

HenocraTkom C/OLIHOE AepeBSHHOM JONACTH fBJsETcH GOJblLUof ee
sec, OTHOCHTENbHHEA BEC JiomacTeli BoapacTaer € yBesiHueHHeM pasme-
poB JIONACTH, NMO3ATOMY JollacTH GOIbLIMX pasMepos efBa JM Leleco-
OOPEA3HO BRIIOMHATEL N0 THIY CIVIOLFHEIX JePeBSHHHEX KOHCTPYKUME.

Jlonacte MeranaMuecko$t KOHCTPYKUHMH

B mensix cospaHus HaleKHOH B PKCIAYATAUMH JIODACTH, JIerKOH Io
Becy, UMelolled JOCTATOYHYIO NMPOYHOCTL M JMTEJbHHE pecypc, nepe-
XOOAT K HENbHOMETANTHYECKHM KOHCTPYKUHAM H3 JIETKHX CIL1ABOB WIH
M3 CNENHAJBHOR CTAJH.
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Hau6omnee cnomueM B cO37amMM HALEXKHBIX METANIHYECKHX .Joma-
CTefl 0 CHX [Op GHJIO COefMHEeHHEe METALIMYCCKHX yacTel Apyr € Apy-
rom. Ha nepso#i cTafuu paspuTHs BCPTOJETOR MeTaJLiMyeckHe JONAacTH
6oy KJIeNaHOH KOHCTPYKIMM., TaK Kak BOMpPOC O JOJTOBEYHOCTH HX HE
CTOSIJI B KayecTBe IJIABHOM 3ajauM, TO YACTH JONACTH COEAMHSIH IpH
NOMOIUH 3aKJeNoK H 60JATOR.

Ha ¢ur. 100 uzobpamena jonacTh IXCNEPUMEHTAIBHOTO CORCTCKOTG
Beproiera |§1-2A (orTiocures kK 1939 r.), auaMeTp Hecyuiero BHHTA Ko-
Toporo 6ui 15,4 a. JlowxKepoH 2 JONACTH NPLACTABJSET KJIeHAHYIO HO-
COBYIO 6aJIKy, BBUIOJIHEHHYIO IO KOHTYPY rpotpuns JonacTH. JIoHKepor
HMEET ABa CThiKa Mo AjuHe, B Hocomoi wacTH 6asKH IoMellleH CrJIOLL-
HOH NPOPHIHPOBAHHHE CTPUHrep J, DPHK.JIeNANHLI] K BEPXHEMY M HHX-
HeMy TOJCTHIM nHcTaM. BHyTpu 6anku BKJeNaH Npopuab 4 75 XecT-
KOCTH H coxpaHenusi opmbl. K 3agHeMy npodumio § 6anrku Kpenarcs
HepBioprl. Ha BepxHeM ¥ HIDKHem JIMCTe CHEJIAHK BBIEMKH JJISi DPHCO-
eIHHeHHs JHcTA OOWMBKH 6e3 BbicTyna. ILasi KpensieHWsl KO BTYJKe B
KopeHb JIOHM{eDOHA BKJIeIlaHA cTaflbHasi Tpyba, a K Hel TakkKe HA 3a-
KJeNKax HNpHCONMHEH KOMeJE I, ABJIAOUIMHACH KOPIYCOM OCEBOrO LIap-
HUpa.

B 370 KOHCTpYRIuM JJIsl HEHTPOBKH O XOpjJe HeT 1:e06XOIUMOCTH
TPUMEHSIT CBHHUOBBIE TPY3bl B HOCKEe JIOTIACTH, TAK KAK HYXHaf IeH-
TpOBKA IOJygaercsl 6e3 HHX 6Jarojaps COOTBETCTBYIOLUEMY pacnpeje-
JICHHIO MAacc CHJIOBHIX 3JIeMEeHTOBR M OGLIHBKHM B CeYeHHH JONACTH.

YXyoInanT KOHCTPYKUHIO GOMbIIOE KOJHYECTBO 3AK.JIEMOUHBIX IBO3
H CTBIKH IO AJMHMHE JIONACTH, NolMKaloline ee BubpocToiikocth. B Maro-
TOBJEHHH TakuC JONACTH BechMa TpyZoemMku. Kpome Toro, npu taxoi
KOHCTPYKHHMH TPYIHO BblIgpXKarb IpodHJab, B MCCTaX 3aKNelOYHBIX
UIBOB Hen3OextHO OyAyT BMATHHLL M BHOYKJIOCTH.

Jpyro#, 6odee coseplielrof KOHCTPYKIHMEH LEJIbHOMETAIIHYECKOH
J0MacTH SIBJAAETCH JIonacTh, H3obpakenuasa na ¢ur. 101 1 102, JTowxe-
poH ee MpeacTapiasieT CIVIOWHYIO AypamioMuHoByo Ganaky 2, obpabo-
TAHHYK 0O KOHTYpY Npothuisi, ¢ BRIEMKAMH 1Of JIKCT JJIA TIPHCOeIHHC-
Husl TIPM TNOMOILM BHHTOB-I'YXOHOB 3ajuelt YacTH JonacTd. 3ajHAR
YACTb JIONACTH, COBPAHHAN H8 TOJCTHIX JHCTOB ofwWwBKu (1,5 Am), BbI-
KOJIOYEHHBIX [0 KOHTYPY Npohuis, UMeeT pelko NOCTABJelHbie HepBIo-
pel ¥ cTpuHrep 7 Ansa coxpaHewus dopmel. Ha kounue Jomactm (rae
CTPOHTEJIbHAS BBICOTA MaJla) BMECTO HepBIOp sl yCTOHYMBOCTH OBLmIMB-
KM NocTasJleHb Jlerkde npothuau. Cralbiple BUHTH-TYMOHM 6 CTaBST
BIIOTal, TOJOBKM MX 3aTeM packepHusaioT. Jsia Gosee [LIOTHON Nocan-
KM HAPesKy rY)XOHA Ipu SaBHHUHBAHMH CMAa3blBAKT CMOJSHBIM KJeeM.
.Homxepou K KODHIO [ePeXOfNT B KPYyrJoe ceueHHe [7s COeHHeHHs CO
BTYJKOH. JT0 COeAMHEHME OCYIIECTBISETCH C HOMOLIBIO pPAa3zbeMHOTD
KopIyca OceBOro LIAPHHPA JIOMACTH.

3apHsg kpoMka B KopleBoil wactu Jonactu (ysea A wa dur. 102)

- 80 usfemanue TOTePH )’CTOﬁ‘IHBOCT’H ee INPH Pe3aKuX 3aNyCKax ABHTra-

TeNld AenaeTcst ycHdaednodl. OOWIMBKA B KOPHe JIOITAacTH JECTKO 3ale-
JlaHa i1a KOpHeBOK HepRiope, IpuCOeNHHEHHOHR K KOPHIO HOCOBOH 6aJsKn.

’, ey ,‘._"I_......
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[penmyutecTBa 3T0# KOHCTPYKUME Iepes ONMCAHHOH BHIIe KapKac-
Holt {cM. dur. 100) caenyromme:

1. \MOXHO BHTIOJHATE NPoQHIL JONACTH GOJee TOYHO H HCKIIOYHTD
ero UcKaxKeHMsi py paloTe Hecyllero BHHTA.

2. Bnaropaps wTamnoBaHHO® WJIH BHKOJOYeHHOH ToJcTofi ofnBKe
3gMHell 2aCTH H cOJOWHOK HocopoH 6ajlKe MOXKHO BBINOJHHTH JIOMNACTh
A1060i 3axpYTKH ¢ Xopollleit cTOMKOHA NOBEPXHOCTRIO, XOPOIIO NDOTHBO-
cTosilel AEHCTBHIO NOXAA, cHera H necka. JIpeHaKHEIC OTBEPCTHS Ha
KOHIe JONACTH H3MMUIHH.

3. Jast SoJbluux OKPYXHBIX CKOPOCTEH JONACTh MOWeT BWTh BHi-
HOMHEHA ¢ TouxuM fnpodidiaeM, uTo oficeleyyT BRICOKHI K. I. A, HeCYLICro
pubTa. Becopas UenTpoBKa
JOMNACTH NO XOPIAe HOJyJdacTed A W Ry
6e3 BCAKMX BKJKOUeHME napa- 7 il =
3HTHHEIX HepaboTaiomuX Macc 2
(CBHHUOBHIX NPYTKOB).

4, Bosbluas HeeTKoCTh J0- L
NacTd Ha KpyueHMe M Ha Ha- ZR
rH6 B NJIOCKOCTH BpalleHHs.’ ,‘

Hecyune puntal ¢ Jona- 8) GRS
CTAME JTON0BHOE KOHCTPYKLMM . _
6T ycTAHOBJEHH Ha coper- Pwr, 103, Cevenme nomacrs MeTananuecxod
CKHx  Beproderax «Owmera», KOHCTPYKL1.

T4 u Bll, paboraan npu
OKpYHHEYX ckopoctsix 180—220 mjeex uw B 3Kcnonyaralyu IOKasa-
JiH cebsl XOpoilo.

lensHoMeTa IMYeCKHe JIOMAacTH ¢ hHocoBoH cIVolIHOW. Gadkoi n
ToicToR OOWIHBKOH MOJYHRIOTCA TH:Kesnee Jonactefl kapkacHol Meran-
JIMUECKOR KOHCTPYKUHM. JlAs HecyHIHX BHHTOB GGAGLIIHX JAHAMETPOB B
tlenax obJieryeHyss B HocoBod 6Ganxe JonacTH Heo6XoAxMO <«BHODATHY»
mateprai (bur. 1032} wiy BHNOMHATH: HOCOBYIO 6aJKy M3 TOJCTOrO
aucra (dur. 103,6), 3aMbiKas KOHTYP CHAOBHIM 3JeMeHTOM J. OOGLINBKY
3afHel YacTH MOMKHO JenaThb 6Gosec TOHKOH, HCNONL3YA, KaKk M B jacpe-
BAHHBX CIVIOIINEIX JOMAacTsAX, B KauecTBC 3alOJHHTENMEH 1eHOMJacThl.

HanGosee caabuivp MecTaMp ONHCAHNION BEIUIE KOHCTDYKIHH HLeSb-
HOMeTaINMHIecKol JonactH (cM. ¢ur. 102) sApasioTes coeiHHEHHe JIHCTOB
OBMIMBKH ¢ HOCOBOH GaJKCH BHHTAMU-TYONAMY, a TAKKE 3dKJIelIONHEI]
LUIOB 3a1Hell KPOMKH.

Ha ¢ur. 104 npuBedeH npoekT MeTanJMYCCKOM JOMAacTH, Ige HOCO-
pag GanKa 2 BHIIOJHAETCH W3 AYpaJlOMHHOBOH TOACTOCTEHIOE TPYGHI
Kan/epraHO# (opMB! NPH MOMOILH (pe3epOBaHus NochenHedl MO KOH-
TYpy npoduas, 3aiHss 4acTh JOMACTH COCTOMT M3 OTAENBHLIX CeKimil
weGonbiuoll anuHbl. Kaxzaas cexuMs cofupaercs no ofIUNBKe na KJjelo
H3 ADMHPOBAHHOrO 3aNOJHUTENA M TOHKOTC [AYpaJiOMFEHOBOrO JIMCTA,
flaropaps YeMy BhUIEPKEBAETCH TOUHEI KOHTYp. 3anQJHHTEJ b CeKuui
7 u 8 Oepercs ¢ pas/HYEHM YISMLHRIM BeCOM JAIA TOUHOH GamaawcH-
POBKH CEYEHHA NO XOpZe. :
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JlonacTe — NpAMOYTOJbas C MOCTOSEHON OTHOCHTE/BHOR TOJIIMHOM
o pajHycy; Bce CEKIUHH B3aWMO3aMeHsteMbl  NMPHCOeJHHAIOTCA K HOCO-
holi GalKe Ha BHHTAX §. DTo coefidHeHne GJarojiaps MaibiM pasMepam

®mr, 104, [Ipoekt MeTaamHUECKOH Honacmy ©  OTAGILHEIMH  CCRUEIAMM
W SaTKNIHHTEEM,

I—HaxnanKa: 2—notobas GaAKa; J--TOHKAA OOMHBKA CEKIUMM; f—ADMHPOBKA; S5—EHHT

KpeI/IeHHY CERLHM; 6-—SMACTENHAA NPOKRafxa; 7—nerkull sSanoIuMTeRts C MEeHbITHM

YOSABHEM BECOM; S—JerKufl 3anoJHHTeNh ¢ GOABIIHM YASMRHEIM bBecoM: S—xoHuenofl
affTexaTeNln JORACTH.

CEKIHH Harpy:KeHO HeaHayHTeJbHO. Mexny coboil ceKHHH COeLHHSAICTCA
Ha KJEK) TIPH TIOMOIIH JIACTHYHOM NMPOKJIAafKH 6, NPOJIOMKEHHOH N0 KOH-
TYPY TOpuUE CeKLHH. —

@pr, 105, CeycHre OBAPHOH CTalIBNOH JonacT,

f—nporueomec: P—oflIHBKA Mocka; J—nepenifi npodEIn JcmxepoHa; 4—oOWHBKA
¢ SANCAHHTENEM; O5—KOHUEBOH CTDHHCED; O6—HEPBIOpE: 7—CTHIK HEDBIOpH; &-—
aaauuii OpoduanL JOHKepoKa; 9—pHathparma; fU—pelipo; 1/—nocoBoff CTRUHTER.

Drii DOTNBTKH CO3AATH CBAapHYIO HEJLHOMETAJVIMYECKYIO JIONACTh.
Ha ¢ur. 105 npeselleHO ceueHHe JIONACTH CBAPHOA KOHCTPYKUHH.
Ilepenusisi HOCOBasA yYacTb JIOMACTH COCTOKT M3 OOMWMBKH 2 M3 Hepxa-
peoulelt crand  tommuHo# 0,80 MM M moHXepoHa, 06pa3oBAHHOTO
asymst [l-o6pasubiMu npodbunsavu. Hocok ycunren crpunrepom 11
K cTpuirepy npupapeH npomHsosec ! K3 CoJlaBa CBHMHIA H OJI0Ba.
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ObiunBKa coelliHeHa ¢ JIOH)XepPOHOM TouewHOH cBapkoil. [lis oborpesa
npoTHB OOJiefleHeHHs B TNepeIHIOI0 HacTh JONacTH BBefieHa Tpyba, uepes
KOTOPYIO B JIOTIACTL TIOAACTCS MOPAYMH BO3AYX.

3anHss 4acTh JIOMACTH BbLINOJHEHa M3 HepBIOp M OOIUMBKH, Npen-
crapasiowiedl coGofl nBa OueHh TOHKHX JHCTA M3 HepiKaBeloulel cTajH,
MeXJly KOTOPLIMH nOMeLled 3aNONHUTe b U3 MJIacTHXa,

DTOT THII KOTICTPYKLUHMH MMEET TOT HEAOCTATOK, YTO TOUeUYHasl CBapKa
B yCJOBHSIX PafoTHl JIONACTH MOMKET OKa3aThCH HEeAoCTaToqyHo BROpPO-

Our. 106. Meranmieckass KieeRas JoNAacTh,

l—xoMens] 2-noHEepoH; J—CEXNES; 4 peXCIRas P ]

croiikofl. Boofme ¢Baputle WIBH Ha TOHKOM JIHCTOBOM MaTepHaJie
HeL3d CYHTATL HAAEKHBIM coefMHeHMeM BBMAY KONNEHTPAUMH Hanps-
MEeHHH M H3MEHEHHsl CTPYKTYDHE MaTepRalla B MeCTe CBAPKU.

Ha ¢ur. 106 naHa KOHCTPYKTHBHAS cXemMa UEILHOMETANIHICCKOH
Jaonactd sepro.eta CHKODPCKOrO, BLITIOJIHEHHOH M3 NypafioMHHZ W CO-
6paHuoil Ha knew. OHa COCTOHT H3 AYPaJIOMHHOBOrO JIOHXXEpOHa 2,
nepexonHo# KopHero# Nadeaw 4, koMas I u cekumit 3, oGpasylouiux
3afHI0K YacTb JonacTH No Xophe. CeKUHM MpHKTeeHbl K JOHMEpPOHY.
Kourypueifi HOHNEPOH 3aHEMAeT 'f; xOpawt, 4 2/3 XOpAHl 32HUMAET CeK-
uMs. Ha xoHue sonactH umeercs: obTexaTedik ¢ 6ajlaHCHPOBOUHBIM TPY-
3oM. JloHmepoH (HocoBas Ganka), UMEICLUMH BHYTPH ABe flePeMbIuKH,
cnpeccoBaH M3 AYypamioMHHOBOW GosBaHxH. BoaBaHKa, BXoasa e uramn,
pasiensieTcs Ha HECKOJLKO NOTOKOB, XKOTOpPHE Ha BLIXOJE H3 Hero cBa-
pHMBaIOTCs MeXAy coOofl (Tak Kak mMaTepuas HaxXOLMTCH B M1aCTHYECKOM
COCTORHMH), oO6pasys 3aMKHYTHIH KOHTYP C ABYMS NepeMBYKaMH
eHyTpH. [loc/ie 5TOro JOHKEPOH 3aKPYYHBAETCH A0 HYIKHOH BE THUHHBL.
Hocsie TinaTeILHOrO KOHTPOJIS MO BHISIBJIEHHIO TPEIIMH H APYTHX Aedexk-
TOB JIOHXEPOH (ipe3epyroT c¢O Bcex CTOPDOH HA KOHTYDHON MallHHe,
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C3agu JIOHXKepoHa, CBepXy H CHM3y (pe3amu Ha HeM LeJalOT BEIEMKH
#a- TOJIHHY JHMcTa OOKMBKM ceruMl, NPHK/EHBAEMHX IOTOM NO 3TOH
BeleMKe, 3ateM, mocje COOTBETCTBYIOIUErO KOHTPOJIS TOMIUMHLL CTEHOK,
TPAMOIHHE#HOCTH H 3aKPYTKH K KOPHEBOH UacTH JIOHXKEPOHa NpHKJEH-
BaOT KJeeM 11a CMOJNAHOH OCHOBe ¢ nocjienymollelf TepmoobpadoTkoi
HepexoJHYI0 aHeNh 4. DTa NaHef b CIHYKHT MeCTOM TPHCOELHHEHER
CTaJBHOrO KOMJst [ JJIs1 KpelJieHHsi JIONACTH KO BTYJIKe.

Kaxpnas cekuua & mmusol 305 ma mo pasMaxy mpencrasdsicr co-
Goff HaGop M3 NATH HEPBIOP, NPUKJEEHHWX K TOHKOH OOIIHBKE U3
nvpamomuHa. COOpKa 3THX CeKOMH MAET No OGLIHMBKE B CHCLHHAMLHOM
npucnocobaeHny. Jlannenue, mneoGXogHMOC MAJ CKJICHKH, CO3laercs
HePeBAHHBIMH KJIMHLSMH, PacnoNOXeHHBIMH MeXay HepsiopaMH. JIoH-
¥ePOH C CeKHSIMH CKJEHBAIOT B NPHCIOCOGIEHHH € 3aXKHMOM, B KOTO-
pOM JiONacTh OcTaeTcsi O HaYalMbHOrO 3aTBEPJeHHsl Kied Ha BO3AYyXe.
[Tocsie atoro JgomacTs NOMelLAlOT B Neub ITHIKHX TeMNepaTyp Ads 3a-
KPelUIeHHs IPHKJCHKH CeKUHH K JIOHXKePOHY H BHYTPeHHell CKIeHKH
camoii cexuun. JLas ckiefikd ceKUMB M NPHKISHKH MX K JIOHKEPOHY
ynorpeGssieTcs Kiteil Ha xayuykoBoH ocHoBe (BHODOCTOHKHIY).

B koHucrol wactH Jonactd #pacnosoeH OaTaHCHPOBOUHBIE TPYS,
nepemelajouiviics no XopAe. Pacnosoxenne aToro rpysa OKOHYaTeIbLIIo
YTOUHSIOT NpH HaNaHCHPORKE JONACTH, NOCHAE Yero CHHMaoT BPCMEHHYI0
KOHHEBYI0 OOIIMBKY H HDHK/IEHBAIOT KOHUEBOH OO6TeKaTesbh JOHACTH.
Kpome Toro, Konuesoft o6Tekatesb HPHKJICIHBAIOT 3aKJIENKAMH,

HaroroBreHHe JonacTefl ONHCaHHBIM cOCOGOM CHIBHO YNpollaercs,
€C/IH OHH HMEIOT IIPAMOYIONLHYI0 (POpMy B IUIZHEe H IIOCTOSIHHYIO OTHO-
CHTEJIBHYIO TOMIIAHY IPOPHAS No Beelt CBOH ATHHE.

HenbiTanuss HeCcyMx BHHTOB C T2KMMH JIONACTSIMH AATH XOPOUIME
pesyJbTaThl Kak B CMbICJe BHICOKOFQO 3HAYEHHA K.IL J., TaK H B OTHO-
IWeHHH cpoxa cnyxOGu. Ha Bcex cepmiHBIX M ONBTHLIX BepToJerax
CHKOpPCKOrO, CTPOSILIHXCA B AmepHKe W AHIJIEH, CTaBAT JONAcTH MeTal-
JIMYECKOH KJeeHOH KOHCTPYKIMH.

Jlpyroft THN MeTajJIA4eCKOH JONACTH, COGPaHHON IOCPENCTBOM
CKJeMBaHHA, NPEACTaBIfeT CTaibHas Jonacts upmel  [IpeBHTT
{ur. 107). OHa cOCTOMT M3 TpPeX OCHOBHREIX 3JIEMEHTOB: CTaJLHOTO
JIOHXKEPOHA, TOHKON CTa/JbHOA OGLIMEKM M3 Hepixasewoulel cral H
ropApPOBaHHOrO NOjKpenJjeHHss M3 Jerkoro cnnasa. Jlomacth mmeer
reOMETPHUECKYIO 3aKPYTKY. ’

Tpy6uaTbiii JowKepoH 2 ofpasyeT HOCOX JIOMACTH M, MMesi cedeHue
KOHTYpa HOCKA NpodHJiag JIONacTH, NePexXOAHT B KOPHe B KpyrJjoe none-
peuHOe ceyelHe,

OfwuKBKa 3 BHUOJHEA M3 ORROTO JMCTA Heprkaserollel cTajH Toj-
wunoft 0,127 mm. FodpupoBarHOe moxKpeneHye 4 M3 aJIOMHHHEBOIO
CIJaBa MMEST MIOCKHe NOBEPXHOCTH B MECTax NpHKJIedKH ero K ofuuB-
Ke M OTOrHYThle JANKH AJS TNPHKIEHKH K JoHxepoHy. OfmmBke npH-
JawT (GopMy Npoduas JONACTH, 3aTeM MOMELAIOT B npucnocojeHue,
rfe BHYTPEHHIO IOBEpXHOCTh ee NOKPHBAIOT KJeeM. B oGuiMBxy mome-
WalT JOHXEpOH H robpupOoBanHoe NOAKPeneHHe, Takike ofpaboran-
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Hele K7eeM. B [IOA0CTh JONACTM BBOAAT pPe3HHOBWIH Mewlok. [locae
3ITOTO JomacTs moMeinalor B npecc-gopMy (dur. 108) ¥ npu nomoLuw
Pe3HHOBOTO MellKa MAalor HeobxonuMoe AaBJjenue Ha CKJeHBaeMbie
vacty. Ilpk aToM Tipecc-(hopmy HarpesaioT IO COOTBETCTBYIOIWEH TeMIe-

J

¢yur, 107. Craabsast kHeeHas AGRACTb,

J—Komenb; Z--anumepon; J—oBIUHNKA: J—roppRpOBAHHLIR NOAXKPEHAROIHA IHCMEIT:
a—3gAHHE CcTpHHrep.

paTypel ckimediru. [locsie ckiJefikd B Ipecc-opMe JonacTk KOHTPOJIH-
PYIOT, 3aTeM Ha Hee YCTanaBJMBAIOT KOMJEBOH (IMTHHI, MNONKDENIAIO-
Il KOpHEeBOH MOAKOC, KOMLUEBYIO H KOMJEBYIO HepBIODHL. BrHyTpeHHionw
NOBEPXHOCTh TIOKPLIBAIOT @HTHKOPPO3MHHLIM COCTABOM. Hanee Jnonacte

fipece - popma (:\ﬂadaepeﬁm
~

Fesunolps meiok

Aenacms

dur, 108. IMpecc-opyMa A5A cknefikn cTadbHOR Jonactw,

GanaHcHpyloT. JIONacTH TAKOH KOHCTPYKUMH MOJYYaOTCH JerkHMM 10
secy (aame Jerye Jonmacteit cMCIIaMuo KOHCTPYKLHEY, MECTKHMH Ha
KpyueHie ¥ M3THO B ILUIOCKOCTH Bpalllehus, @ Take AAIOT BLICOKHIT
K. [LU. 32 CYeT YMeHblUeHHs TMPOYMJBHOTO CONPOTHBIehHMs Ojarogapsi
HCK.TIOMMTENBHO XOpOlleil NMOBePXHOCTH, KOTopas K TOMY e NPH IKC-
TWIyaTaIpH NOYTH HE DOJIBEPIKEHa MIHOCY K WKOPPO3NHU. Jalkfa KPOMKAE
Jdonacty Nonydaercs necbma TOHKOM (0,254 #M) M HCMOMb3YeTCst B

10 w. . Bparyznu
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KagecTBe TpUMMepa {orrubasi ee BBepX MMM BHH3, MOMHO BJHATH HA
23POJHHAMMUSCKHE XaPaKTePHCTHKH JIOIACTH) .

TosBieHHe DNpPOYHLIX BHOPOCTOMKHX KJeeB AJsi MeTallsIoB, BO3MOX-
HOCTb LITAMIIOBKH HZ MOUIHbLIX Npeccax H MpHUMeHeHHe JIeTKHX IeHo-
N NJ4CTOB B KayecTBe 3&NOJHHTeNs1 obJjerdaiorT peiieHue npobJjeMH CO-
3 aHUS HaJeXHOH JONacTH Hecyllero BHHTa BepTosera C AJHTeNbHHIM
CPOKOM CJIYKObl.

2 [IporBooGreneHHTE NLHBIE CHCTEMBI JIOMACTE#H

Jas Gopus6el ¢ obNefieHeHMeM JonacTefi NpHMEHSIOT CHAPTOBHIE
TIPOTHBOOBIEASHHTENLHbIE CHCTEMEl, aHamMOrMYHble CHCTEMaM, NpHMe-
HSIEMEIM JJIs Jloniactell TSHYIUEX BHHTOB caMotera. CIHpTOBON CMEChIo,

PHIIN
A Hronacpm T0ocmonzs
S8 B

Buwima

k4
Qur. 109, CxeMa npoTHBOOGIETISHHTENBHOR CHCTEMB HECYWIErD M XBOCTOBOTO
BHHTA,
7—pacnpenennTenpHoe YoTpoHCTBO Ha BYYJAKE Hecymiero BMETa; 2—f8ayox ¢ npoTHBOOGAE-
'} OCHHTENSRON KHAKOCTBIO, J—NOMIA; 4—CHCHANH3ATOP AABAEHHR; §~—DdHALTP: 6—pacipe-

LenHTeabHoe YCTPOHCTBO Ha BTYAKe XBOCTUROTC BHHTA; 7—TDPYOKE XA TOAAUH MCHAKO-
CTH; S—NPHEMHHK CHCHAMN3ATODA NABTEHHA; Y—OTBENCTHA AR BHTEKAIMS KHAKOCTH.

noaasaeMoll no Tpy6ouKaM B HOCOK JIONAcTH, CMauy4BaeTCsl IOBepX-
HOCTL HocKa Jonacti. Takas cucreMa, NpHMeHAeMasi Ha BeproJieTax
Mu-1, usobpaxena na ¢ur. 109. CylecTByloT 3JleKTpHYecKHe NPOTHRO-
o6JIeleHBTeIbHBE CHCTeMbl, OCHOBAaHHEIE Ha 3JeKTpoHarpese MOBeEpX-

\
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LOCTH HOCOBOH uacTu Jonacri, O6Ga yxkasaHHbIX Bbilne crocoba 60pn6bt
¢ obJleleHeHHeM MPHrOAHH AJIst JIIOGOro THNA KOHCTPYKUMH JONACTH.
ANt MeTasUIMYecKMxX JIOMacTeH, MMelOUIMX IOJYI0 HOCOBYIO O6aliky,
MOXHO TNpPHMEHsTh IpPOTHBOODJENCHUTEALHYIO CHCTeMYy, IIpH KOTOpokh
BHYTPH HOCOBOH 6aJKM NpPOINYCKAGTCH ropsiuuii ras Had Bosayx. ITOT
cnocof, ecTecTBEHHO, Hesib3s TNpPHMEHATE M JIONacTell CMeDIaHHOM
KapKaCHO-AepeBSHHOM HJH CHJOLIHON AepeBAHHOA KOHCTDYKILIHH.

CpaBrHBas pas/MYHEIE THNEI KOHCTPYKIM{A Jonacreil, MoXHO NPHATH
K CJejlyloillAM BHIBOAaM.

Haumyuie#i KoHCTpyKuHMedt cfefyeT NPH3HATh METALTHYECKYHO JI0-
nactb M3 AypalMiOMHHa HJIH CTajlH, B KOTCpOH NpodiiupoBaHHas IO
KOHTYPY HocoBas GadKa H OODIMBKA € NOIKPelNAIMNM 3/eMeHTOM HJIH
MECKHM 3ANOSHHTEICM HAUEKHO COGAMHEHH MeXxAy cob6ok. IToT THR
KOHCTPYRIMH HMeeT ¢e0yiolllee NPeHMYUIECTBO Neped APYrHMH:

1. Bo3MoxHOCTE j1aTh JIOOYIC KPYTKY.

.2. I'napxasi mOBEPXHOCTD.

3. Bbicokasi AHHaMIMeCKas INPOYHOCTDL JONacTed.

4. Bo3aMOXKIIOCTL BLINOJIHATE JONACTH GOJBLINX pasMepoB.

5. Boaninas HAZEMUOCTL M AOJITOREYHOCTH B IKCIVIYaTAILHM.

ILIs Majlblx M CpeHMX JAHaMeTpOB HeCcYINMX BHHTOB (B OCOGCH-
HOCTH AJIf HeCYILIMX BMHTOB l1a XapZaHe)} YIORJETBOPHTEJbUOA ABJSET-
CA CIJIOWHAS JCpeBsiHHas KOHCTPYKues (NpM YCNOBHH 3alIUTH ee
TIOBEPXHOCTH OT NPOHMKHOBEHHSI BJATH CTEKJIOTKAHBIO H IepefHed
KPOMKM OT paspylnaoriero AefcrBHS INecKa M DM NpHMeHeHHeM
OKOBKH H3 JINCTOBO# Hepkabelolelf cranh).

Jipyrite THNBE ¢MelUaHHON KOHCTPYKUMH: Jonacrd ¢ ¢aHepHOH H
MoNoTHAHOH OOMIMBKOH, KapkacHble MeTajLTu4ecKHe H JepeBsiHEBE, He
EMeIOT MEPCIEKTHBE PAsBHTHS, NOTOMY 4TO, BO-TNEpPBbIX, IIPH 3THX KOH-
CTPYKIMAX HEBO3MOXHO MOJYYHTh JIONAacTH ¢ JJHTeNbHBIM CPOKOM
CIy¥6b (c GOMBIUMM PECYPCOM) M, BO-BTOPHIX, HecyIM¢ BHHTH C Ta-
KHMH JIOTacTAMY EMeoT GoJee HMSKHE K. M. J:

Hcnuitauus HeCYIHX BHHTOB B HaTYPaJbHYIO BEeJMYHMHY, npoae,u,eﬂ-
Hule B NACA, noxasaan, uto npohuiibHoe CONpOTHBIEHHE Y MeTaJviHye-
CKOH JlonacTd Ha 20-30% MeHbllle, weM Y JOnacTu ¢ aHepHoit
oBIIMBKO#, ¥ npuMepHo Ha 709 Menblle, yeM y JONACTH C NOJOTHAHOH
oGHHBKOA, DT0 OObsICHNETCH TeM, 4TO Y METalIMyecKoll JonacTi npo-
b coxpaHsieTcs, a y Jgonact ¢ (aHepHO# ¥ NOJCTHSHOR o6uHBKOH
HCKAXaeTCH. _

YMelblileHHe NPOMHILHOTO CONPOTHBJAEHHS He TOJALRO IOBHILEAeT
K. M. I. BHHTa, HO M YJAydllaeT ero XapakTepHCTHKM Ha peXHMe aBTo-
poTanuu.

§ 8 BTYJKH HECVYiLHX BHHTOB C HIAPHHPHLIMH JIONACTAMM

BryJjKa Hecylilero BHHTa SIBIAETCS SOBOILHO CIOMHEIM JJIST NIPOEK-
THPOBAHHSI H H3rOTOBJEHHs arperaToM BeproteTa. KOHCTPYKTHENAs
CXeMa ee ONPeJiesseTCs THNOM Hecylluero BRHTA. B caywae Hecyuiero

10¢
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GHHTA ¢ UAPHHPHBIMKE JOMACTHMH BTYAKA AOMKHA BKLOUATh B cebd
IUAPHUPH, KOTOpLie ofeCneyHBAOT KamAOH Jonactd HeoBGxonHMble
KoflebaTesbHble JBHAKEHHA OTHOCHTEJbHO CTYNHUBI BTYJKH, COrpaHHYH-
TelH U AeMT{eps HEKOTOPHIX KoJebaTeqbHLIX JBMMKEHHH nouacTi.

Cxema oHJOBOM Harpy3k# BTYJKH TaKXKe MOJywaercsl NOBOJBHO
enomuofi. [Ipn MexannyeckoM NpHBOJie depes BTYJKY Nepegaercss MO~
HOCTh ABUraTejsi pH OTHOCHTENEHO HH3KMX 00OpPOTaxX Hecylllerec BHHTA,
IOSTOMY BTYJKa Harpyxaercs JOSbLLIMM KPYTALWM MoMennoM, Ha xefi
e COCPelOTOUMBAIOTCH BCE a3pPOYIMHaMHIYeCKHe H HHePIMOHHBE CHJLI,
BO3HHUKAIOUe Ha JOMACTAN, KaK MOCTOsIHHEE, TaK H TepPHOJARUeCKHe.
TTpH NpoeKTHPOBAHHY BTYJKH BCE STH CHJBI JOVAKHEL OBITh yuTeHEL

JonyckaeMble HANPSMXEHHSA B NETajsix BTYJAKM He JOJMHHI MpeBb-
wartk npefena ycranoctd. B meTadsx Hefb3si HONYCKaTh NOApPE3OB, pes-
KUX TiepexofioB ceueHMft, [Ipu onpefielieHHH cedeHMs CHAOBEIX Jetadefi
BTYJKH 0CO0EHHO TLIATENbHO JOMMHH OHTb YUTEHH BCe BOIMOKHbHIE
YCJIOBHMS KOHUEHTDALHH HanpsikeHH# (BAusAHHe Macuitaba, nocagkH
DOAILMNHKHKOB, [ePeXOAos B Jp.).

Jeranmu posoKun HIrOTOBAATLCE H3 MOKOBOK WM IITAMNOBOK C MO-
ciaeyolleli MexanuyeCcKo# H TepmHueckofi o6paGoTKofi.

CBapHEIx Jletajel B KOHCTPYKUMH BTYJKH JOTYCKaTh HeJdb3fl.
MarepuasoM a8 aerasell BTYIxkH OGHYHO CYyaT BHICOKOKAUECTBEH-
Huie cTasn. Peako, NOYTH KaK HCKToYeline, MPHMEeHSIIOTCS JerKHe, npod-
Hble BEOPOCTOHKHE CMJABH, 4TO 0OLACHACTCH IKeNaHUeM CO3AaTh MKeCT-
KYI0, HO O0JerieHHYI0 KOHCTPYKUMIO.

B npouecce poeKTHPOBAHMS BTY.JIKH HEOOXONHMO I0CICROBATENBLHO
BHIOJIHHTL CiefytoliHe paboThl:

1. Buifpars NpUHUHOHAMBHYIO CXeMY BTYJAKH M B3auMOpacNonoxe-
HHe [IaPHHUpPOB.

2. BuibpaTh paccrosiHMe, €pasHOC» OCell TOPH3OHTAJLHOTO W BepTH-
K&JILHOTO IUAPHUPOB OT OCH BpALIEHHS] HeCYHIETo BHHTH.

3. Onpeaeauts npegefbHO HeOGXOAMMEE OTKJIOHEHHS JJONACTH OTHO-
CHTEJIbHO TOPU3OHTAJABHOTO M BEPTHKAJLHOTO UIAPHUPOB C LEJbH Tpa-
BWILHOrO pacnosoKeHUsl oOrpaHdunTe]elf M JAeMmnpepoB KoleGaHH
SIONACTH. :

4. YcraHOBHTL CRJOBYIO CXeMy Harpyxexmsi INApHHPOB ¥ JpPYIHx
JeTaJeH BTYJIKH. :
~ b. Tlonofpats NOAWMIHUKK AMS INAPHHPOB M BHINOJHHTL NPOEKTH-
POBOYHEE pacteT Ha NPOYHOCTL.

6. HameTHTL KOHCTPYKTHEHYIO CXeMY BTYJKH, YBSI3AB NpU 3TOM €€
' NPOBOAKON YHpABMEHHsS HECYUIMM BHHTOM.

Cxemer BryJOK
BTyJIky HECYLLETO BHHTA C UAPHMPHLIMY JONACTAMH 110 CXeMe MOXK-

HO pasjeluTb Ha JBe CPyNb:
TlepBas rpynna — 6TYAKU € POSHECEHHBIMU 20PUIOHTAALHOIMIL LLAP-

Hupamy (paccTosiHHe OT OCH rOPH3OHTAMLHOrO LIAPHMPA A0 OCH HeCy-
wero suHTa [ £0).
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Bropas rpyfiia — STYAKY € COBMEUEHHbLAML  2ODUICHTRALHBINU
wapxupemy (OCH TOPH3ONTAALHLIX WAPHHPOB MepecekAloTCs Ha OCH
Hecyuiero BuHTa, f=0). :

BTyaku kak rnepeoi, Tak H BTOPOH rpynn OTIMYAIOTCs APYr OT APYrd
B3AHMOPACIOJOMKEHeM LIaPHHPOB. .

Ha ¢ur. 110 gaum cxXeMul BTYJOK C pasHeCeHHHIMH TOPH3OHTANL-
HBIMH LIapHUPEMH. )

Cxema I siBasercs sechMa pacnpoctpaHeHHol. [locsenopaTedbHOCTD
PACFIOIOKEHN S UTAPNHPOB OT OCH BpA-
IIeHWst Hecyllero BHHTA 3fech obHY-
Hasl, T. e. CHayaga TrOPHIOHTA/LHBLH
IAPHHD, 3aTCM BCPTHKAJBHLIH ¥ Jajee
oceBoil,

Cxema [I orauuaerca or mepeod
TOIBKO TEM, UTO OCb TOPH3OHTAJLHOTO
WIAPHHPA COCTABJIACT € DPajHaATLHLIM
MOJOMEHHEM — OCH  JOMAcTH  YroA
8. <0,

Cxema [J] perpeyactcss B MoCaed-
HHX KOHCTPYKLHHX BepTOJeTOB. 3JeCh
rOpUM3OHTAJIbHLI M BePTHKA.IbHGT
LIAPHHPLI COBMENEHBl, NPHYEM NpH OT-
KAOHCHAY JTOTTACTH B ILIOCKOCTH Bpa-
HIEHWS BMecTe C Heli oTKIOnAeTcst W
TOPU3OHTAJMbHKL  UIApHUp, OCTABAaACH
OepSlel UK YAAPHEM - K NPOAMbIOIL
OCH JIONACTH,

Paccmorpum npuBejeHiible CXeMH,
Ilpu paGore Hecywiero BHHTA JICHACTH dur. 110, CxeMpr BTVI0K © pa3-
o, J.IE]:IC'I'BHQM CHy1 COHpO'THB.'IeHHﬂ W HeCSHIRIMH rOpHI0OHTATBHEIMIE
LEHTPOGEXKHON CHAELI  OTKJCHHTCH OF LIAPHIEPAMH.
pagqalbHOrG TIOJOMKEHUA Haszaf Tpo-

THB BPAIUEHUS 1la CPeNHHA Yrowl Eg.  YTOT YCTAHOBKH JIOMAcTH NpH
ITOM YBEMUMTCS 11a BeMMUMHY A®~wfkg colIacHo cxeMe (dur. 113

Ilpu xoneGaHuu J100aCTH OTHOCHTENLHO IUAPHUPOB YroJ YCTAHOBKH
JONACTH HeCYyLero BMHTA, MMEIOWEra BIYAKY 1o cxeme [, 6yner usue-
HATLCA, YBEJIHUMBASCE IPH BaMaXe BBCDPX H OTKJOHEHHH Ha3ajl OTHOCH-
TeJLHO BepTHKagbHoro mapnupa. [lpu Goswliom E (korAa paccTos-
uHe /[, MAaJ0) MOXHO NOJYYHTh YCHIenHoe HCYCTOHRYHBOE MaxoBoe
NEHKEeHHe, eC/li Ha HecyuleM BHHTE OTCYTCTBYET KOMIEHCATOD BaMaxa:
[Mpu Hamuuuu KoMOencaTopa B3Maxa 3TO HeGMArONPUATHOC H3MEHEHHe
yraa norarraetcs. J(PGeKTHBHOCTL KOMIEHCATOpa BaMaxa, suibpainast
¢ Y4eTOM 3TOTFO, MOXeT ORa3aTbCsl UYPeSMePHOH Ha peskHMe aBTO-
pOTAIHH.

B cxcme {7 stor negocrarox Mourd  uckmoucd. [lpononvhas ock
JOMACTH, CTKAOHCHUON HA344 TMPOTHB BPaleHHs, NpaGiH3HTeILIO 1ep-
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TIEHAHKYJsSIpHa OCH FOPH3OHTAJLHOIO WAPIHPA, 1 TPY 3TOM H3MeHenHe
yIJa YCTaHOBKM IPU KoJefaHusX JONacTH OTHOCHTEILHO TOPH3OHTANb:
HOTO ¥ BEPTUKAALHOIC INAPHHPOB Oyder MabiM.

" Cxema FIJ TonHOCTLIO HMCKAOYAET ITOT HEJOCTATOK; 3[1eCh BCErna
coxpaHsieTcsl NepIengHKYJASPHOCTL HPOJAOJBHONR OCH JIONACTH K OCH
FOPH30OHTAJBHOrO wIapuupa, 4ro obGecnedHBaeT HEH3MEMHOCTh Yrja
YCT2HOBKM NPH B3Maxe 3a CHeT OTKJAOHEHHA OTHOCHTEABHOTQ BCPTH-

] Ka/NbHOrO IIapHUpa B TWIOCKOCTH BPAIIEeHHS. )

®ur. 111, Cxema m3MeHEEMA Yria YCTAHOBKH JONacTu,
BCAEACTBHE €€ OTKACHEHHS OTHOOHTEJALHO IUPHHDOB,

Harpyxenue WapHUPOB CHIaMM, TePERAIOIUMUCS OT JONACTH, 6o-
Jee Gnaronpustio B cxemax /I u III, yem B cxeme I. Tax, Hanpumep,
Ha NOAIANHHKHM TOPH3OHTAJBHOIO WIapHHpa B cxeme f, KpOMe LEHTPO-
GexxHOH CuMbl M ceKkyHlefl, JefiCTBYeT elle MOMeENT, KOTOPHIH CO3Aaer
HEOMHAKOBYI0 HArpysky » nojmmnHukax (dur. 112). B cxeme
KpoMe paBHoJeHCTBYIOleH CeKyiell M ueHTpoGeXHOH CHJME, AeficTBYyO-
el NOYTH ITOA MPSMBIM YIVIOM, HHKAKMX APYTHX CHJI H MOMEHTOB Ha
rOPU3OHTANBHEI LIADHHD He AelicTByeT. 3T0 ObiBaer NpPH OTCYTCTBHH
Rolefanuit jomacty (Hanpumep, Ha peXMMe BHCEHHMA) OTHOCHTEJNLHO
BepPTHKAJbHOIO waprmpa. Ilpw pekume asroporamuy B cxeme /I no-
FIBUTCSL MOMEIT, HArPYXAIOWMA NOAUIMIHMKYH, KOTAA CPENHEee OTK.IOHE-
nHKe JonactH 6yjer CoOBHajaTh C pajHaibHEIM  HalpaplIeHHeM e€
NPOAOJBHON OCHi BC/MEACTBHE OTCYTCTBHUS KDYTHIlErO MOMEHTA Ha Baay
1eCyuero BHHTA.
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Cxema /If B 3toM OTHOWwEeHUM HauboOjee OGJIATONDUATHA, TaK Kak
NOALKIHMKH COBMELEHHBX FOPU30OHTANMBHOTO H BEPTUKANLHOrO L1APHHU-
OB narpykawTes PaBHOMEPHO Ha BCeX pexumMax nodera. Hano orme-
THTH elle OAHO OBCTOATENLCTRO B ROML3Y CxeMibi I/, TouHoe B3aumo-
Pacno;loxerye BepTHKAJLHLIX IUIADHMPOB noZ yriom 120° B Tpex-

.donactHoM u mop yraom 9° B YeTHPEXJIONMACTHOM HECYINUX BHHTAX
ABJAETCH OCHOBEHM Tpe6oBaHHeM NPH GaNaHCHPOBKE HECYLIHX BHHTOB.
B cxemax I u IT 310 nonoxenre 3aBHCHT OT NPABHILHOIO PasMeLieHHA

@ur. 112, Canwr, peficTeyiolue B NACCKOCTI BPAIIGHUHA,
TNl PAMUHNK CXeMAaxX BTYJROK ¢ DA3HECCHHLIMH TOPH-
3OHTANBLHEIMH UIAPHHUDAMH,

Ha CTYIMIE IPOYUIKH K cGOPKH TOPHIOHTANBHHIX LIaphHHpos. Cmenienue
0 OCH POPH3OHTAJILHOTO MIAPHHPA IPOMEXYTOUHOro sbexa mewmuy I'Hl
u BIII npuBefeT K HAPYIIEHH:> HYKHOFO B3aHMOPACIOJOMEHHS BepTH-
KaJbHBIX WapHHpoB. B cxeme [/] mocTaTtouHo OAMAMAE, IPH H3rOTOB-
JEHHH, TOYHO DaCTOUHTL OTBEPCTHS IO 1IADHHDLL, M reoMeTpHYecKas
Ganancuposka 6yder obeclleueHa Ha BCe BpeMs 3KCIJIyaTallMH BepTo-
Jera, Jlerue Tarke B cxeMe [/ HCK/IOUMTE CMelleHHe BepPTHKAJbHBIX
ZIAPHUPOB BCIEACTBHe AedhopManuM OT H3rH6a B IJIOCKOCTH BpalleHHS,
TdK KaK KPOHIUTEHH CTYNHUL MOMHO BCeTAa ClAeJaTbh JOCTATOYHO XKecCT-
KHM, TOrfad Kak B cxeme / H B MeHblUel cTenieHH B cxeme fI MOMeHT,
AeficTBYIONMIA Ha TOPH3OHTAMLHLI IMaDHMD OT ceKyllel CHJN BCaed-
CTBHe YNpyToli JedopMauuu [NOAUMIHUKOB, YBCIHYMBACT CMeLIeHHe
ceff BCPTHKAIBLHEIN LIADHHPOB.

Ha ¢ur. 113 nokasanel cXeMbl BT¥IAOK C FOPH3ONTAJIbHLIMH ILAPHU-
0aMH, COBMeHIeHHEIMA ¢ 0cLio Bpawlenust. lllapHuper passeinettt B 3THX
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BTYJKaX B TOH JKe MOC/ELOBATELHOCTH, UTO H Y BTYIKH C pasHeceHTLl-
MU lLUApHHpaMH.

Cxemut IV 1 V otauualorest Apyr ot apyra yryioM &, KoTopuiit 06pa-
3yeT 0Ch FOPH3OHTAJLHOrC IIAPHHPA ¢ TIPOAOJIBION OChIO JIOTIACTH. Ia-
npasienHofl paaHaibHo.

Bce ckazalihog B OTHOLUEHWH BTYJIOK C PA3HECEHNBIMHM MUADPHUDAMH .
LPY MX CPABHEHWH OCTAHETCH COPABeiUIMBLIM TPH CPABHEHHM BTYAOK
cxem IV u V ¢ conMelneHiusiMM lWapaupaMd. Mz cpaeHeHns Takme
GymeT CHefoBATH, YTO BTYJKA cXembl V ofsasaer TakUMM XKe HPCHMY-
ecTsaMy nepea BTYJKoi cxemul /V, xaxk cxcma I/ mepen cxemon [
BTYJIOKIC DPA3HECEHHEIMH T PHHPAMH .

Kak yBmaum HHXKe, BTYJKa ¢
COBMEILEHHHMH LIapHUPAMHA CXeMhl
V ornuuaercs 6oviee NPOCTOH KOH-
CTPYKIHeH CTYNHUL! H MOPH3OHTANb-
Horo miapHepa u fipoie B cBopke,
yemM BTYJKH C pasHeceHNbIMK INap-
HMpaMH, HMEIOIAME: CTYMHIH C

AIPOYWHHAMHA AJIS. TOPU30NTA LHBIX
LA pHHPOB,

Buifiop «pasHoca» WAapHUPOB

Paccroanuue, «pa3fHoc® TrOpH3OH-

TaJbHOTO LIApPHHpa OT OCH Bpallic-

¢ur, 113, CxeMm BTYJOE © COBMe- HEA BRIGHPAKOT MO KOUCTPYKTHEHEIM

LSHHBIMS [APHAP MM, coofipariellmsM, TAK Kax elle HeT

COOTBETCTBYIOLIMX TOUHBLX METOLOB

pacuera. OpHaxo ©TpH BHOOpe pA3HOCA TOPH3CHTAALHOTNO IIaPHMPA
MOKHO NPUHSITH RO BHHMaHMe CJefyiomye coofpaKeHus.

Yen 6oabiie «pasiocy [, TeM 6osruie 3(eKTHBHOLTL YOpaBac-
NHA BCJEJCTBHE MOMEHTA, BO3HHKAWIIEro OT CHJ HHEpPHHH MaXOoBOro
JABHAKEHHS, YTO TI03BOJSAET NpH YIpaBAEHHH aBTOMATOM-llepeKoCOM Ha
MeHGITHA Yrosl OTKJCHSTE [JOCKOCTh BPALIEHHR AJIR CO3MAHMS HYXKHOrO
MOMEHTa KpeHa MJIH TAHTAMa, T. €. JEeTUHKY HYMHO MEHbLIe OTKAOHSIL
PYUKY YIpaBJjeHHs.

Vemuuenue paccroguua Tl or ocH BpamcHuA 64aronpusiTHO
BAMSET TaKKe Ha YCTOHUMBOCTL BepToJieTa, TaK Kak yBeJHIHBAST
XapaKTepUCTHKE AeMIpupoBaHyus Beprojera. OfHAKO Helb3s 3a0bBATL
H Toro (hakra, YTO Yy HEKOTOPEIX COBDEMEHHEIX BepTOJETOB BTYJKH
IMEKT COBMellieHHbE ¢ OChiG BpalleHHs TOPH3OHTAMLHEE IUAPHHPH, H
GoJbLIoK pasHHilbl B XapaKTEPHCTHKAX YNpPaB/sieMOCTH M YCTONHHBOCTH
He o6Hapyxusaercd. BosMOXHO, uTO AnsA TOro, UTOGH! TOUYBCTBOBATDH
6oJbILICE YJIydIIeHHe B YCTOHYHBOCTH BEPTOJETd, HYXHO pasHoC fedaTb
GOJBIUIMM, YeM OH [edaeTcs, M3 YHCTO KOHCTPYKTHBHHX COOBpaskeHHi,
OCHOBHOE M3 KOTODHX CBOIHMTCH K TpeGOBaHHIO TaKOIro pasMelleHHs
NOAMHIHAKOB TOPWSOHTAMLHONG MWIapHMpa B TPOYWHHAX CTYIHUH,
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uToBH MoCAenHas GeiTa M#ecTKOH ¥ Jerkoll no pecy. [loatomy H pasHoc
ZeJaeTcd MHHHUMaJBHO HeoOXONWMEBIM A8 pasMellleHUst TOPH3OHTEJE-
HOTO [IapHMpa Ha cTynule BTYyakn (cxemw f 1 /I Ha ¢ur, 110).

Paccrosiuue BepTHKANBHOrO LIAPHHPA OT OCH BpALIENHA CyLUlecTBe-
HO BJHSET HA CPEAHHH YroJ OTK/OHEHHs £° JONACTH H aMILTHTYARy ee
KO/eGaHHS B MIOCKOCTH BPAILCHHA, a Takme B 60b0IOH CTellenw
BJIHAIeT HA ABTOKOAeGAHHA BepTOJerd, TaK KaK IOCAEAHHE 3aBHCAT OT
YACTOTH MafATHHKOBEIX KOJeBaHHl . J0acTH B ILIOCKOCTH BpalleHHs,
KOTOpas, B CBOIO Ouepelin, 3aBHCHT OT DPACCTOAHHA BEPTHKAJBHOIO
IsapHHpPa JO OCH BpalucHHA. JMn JSiodacTH, uMelolied oflipeneleHHEe
CTATUHECKHIT MOMEHT H MOMEHT HHEPUHM, HYHO BHIGPATh [n C TaKHM
pacuyetoM, 4rofinl He OblIO aBTOKOJeGaHHi Kak Ha 3eMae, TakK B B BO3-
nyxe. OcofeHHO 3TO HMeer 3HauyeHHe A ABYXBHHTOBLIX BepTOJETOB
NOTlepeyHofi H NMPOAOJABHOM CXeM, TAe HecyIlHe BHNTHi CBA3AHH MeMXmy
¢060H NPOCTPAHCTBEHHO pa3HeCeHHOH ynpyrol KoHCTpyKuked. TpeGosa-
HHe HeJONYNIeHHs aBToKoJeGaumii obsaarelbHO. JTOrO [ydlle BCEro
AOCTHTaTh BHIGOPOM HYXKHOrO pasHoca BepTHKaJbHBIX LIApHHPOB H Xa-
pakTepHCTHK fewmnthepa KogeGawus JONACTH B ILJOCKOCTH BpAlLEHHA.
Jpyro#t nyTh HCKIOUEHHs aBToKoJjeGaHui — noA6opoM YIPYrHx xapak-
TEPHCTHK KOHCTPYKUEH — Mano 3d¢ektnsed. BepTHRaapHE IIapHHEP
JIONACTH HeNL3s1 pacmosarath Ha OCH BpalleHHs, TaK Kax B 3TOM Clyyae
HeJb3st MepefaBaTh KPYTAHIHE MOMEHT Hecyllemy BHHTY. IIpH MaJoM
PaccTOAHHH BepTHKAJILHOTO LIAPHHPA OT OCH BpaluelHs (BTYyJKa cxe-
mol I Ha ¢ur. 110) cpennuit yrosm OTKJIOHEHHS JONACTH Hasaj MPOTHB
ppalletins 6yner GOMBIIONH W NIpH B3Maxe JIONACTH BBePX B6ydAeT cHABHO
YBEJIHYHBATLCR YroJ YCTAaHOBKM JonactH. [IpH OTCYTCTBHHM KOMIICHCA-
TOpa B3Maxa 9TO NPHBENET K Yrpo3e NOTepH YCTOAUMBOCTH MaXOROro
ABHMXEHHRA JIONACTH, JIONACTh MOMKET 3aKHHYTBCH BBCPX. 210 sBAenue
HEZO NpPenyNpeX<AaTh BHBOPOM COOTBETCTBYIONIEH CXEME! BTYJKH, & He
ysenuueHHeM pasdoca BIU. Ouenn Gosuluoid pazhoC BepTHKAMIpHEIX M
rOPU3CHTAMBHEIX LUAPHHPOB BLI3OBET YBEAHUENHE NMEPHOAHHECKOH YacTH
MOMENTOB, AefCTBYIOLMX Ha BTYJIKY HECYIero BMHT@, H MOXeT MNpH-
BECTH K TPSICKE BEPTOJETA.

M3 scero cxasauHoro chefyer, uto suBop pasioca IIAPHHPOB Hy#-
u0 OeJaTh BechbMa TULATeqabHO, BHISICHAR BJAHAHHE H BO3MOXKHbiE
nocaeACTBHA BHGopa [, H [y HA NHHAMHMKY HeCYLIEro BHHTA H BepPTOJAETa.

Paccrosuuss [. W J, TPHIATHE B LIOCTPOEHHHIX BepTOJeTax, INpHBe-
Aetid B Tabua. 8.

Orpaunustean KoaeGauHid 10NacTH

Brynka fodmHa RMeTb UYeTHPe OrpailHUHTeN sl ABHXKEHHE JIOMNAacTH.
JBa M3 HMX — OrPAHMYMTENH MAXOBOTO JABHMKeHHST oTHOCHTejabHO I'HI
U nBa APYrHX — OrpaHHuHTeNH KoJgebanus JOMACTH B IVIOCKOCTH Bpa-
uienus orHocutessHo BUI, Ha ¢ur. 114 nokasaH orpanniuTesis cseca {,
npeiHa3HadeHHEHH AAf TOro, YTO6H INPH CTOSHKE Ha 3eMlle CAYXHTh
ONOpOR LAsi JIONACTH, OFPaHHUHBAs! Q€ CBEC W MpeloxpaHsst obcayHH-
BamouMil NepcoHan M UacTH KOHCTPYKUHHE OT yAapa MefjIeHNO BpaLlaid-
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TaGanua8

PaccrosiHHe OT OCA BPAlleHEN TOPUICHTAILHBIX B BEPIMKANBHMX MAPHEPOB
(s % or pagmyca nonactu)

r dn

Tan sryneu — % — %
R R
C COBMBIEHHNIMH IADHHDAMH:
6) € KOMIICHCATOPOM B3Maxa O 3,8—4,3

C pazHeCceHHBIMH LHApEKPAMH]
1—1,6 4,0—5,5
1-1,3 3,1—5,0

a) fes xomlencaropa BaMaxa

|
:

a) Gez KOMIGHCATOPA B3MaXad ' 0 4,8—6,2
!

6) ¢ KOMIeHCATODOM B3MaXa

WEXCH JonacTefl. ¥Toa ceeca B IQJeTe ONPEAENAETCs MAaKCHUMAJLHO
BO3MMKHRIM OTPHLUATENBHEIM YrijoM BaMaxa Jonacreii (BaMax JonacTd
HH3Ke INTOCKOCTH, NPOXO/siliell Yepes ropH3OHTaMbHElE APHUPEI}, KOTO-
PHH MOMET TOMYYUTHCH OT BO3HEHACTBEA ACUMMETPUYHOrO TIOTOKa,
aBTOMATa-NepeKoca HAM Npu GOJLIIOM De3KOM OTKICHEHHM OCH Bpa-
illeRus Hecylmero BHHTA (pc3kufl TaHram wiM KpeH seprojiera). [loa-
CYMTAHKBIH M3 IFHX YCJAOBHHA MaKCHMAaJbHBII OTPHUATEJBHHH yron
B3Maxa HeofXOXHMMO elle YBelHYHTL, T. €. B3fATh HeBoJbiuofi samac.
Orpuuate/LHEE yroga B3Maxa B HOJete JNJis TAKENHX JollacTel MOMeT
KocTarate 7°,

OrpaguuuTe s 2 COyMuT AJS OTPAHHYEHHN OTK/IOHEHHS JOTACTH
BBepx (Ha HEKOTOPHIX KOHCTPYKHMAX OH oTcyrcrByer)., OH yCTaHaBiIH-
paeTcH A NpeAynpexxAeHus MNONRHOro 3aKHALIBAHMA JONACTEd BBEPX
TIPH PACKPYTKe W OCTAHOBKE HEeCYLIEro BHHTA HpPH CHJILHOM NOPHIBUCTOM
BETpe, & TaK¥Ke B CJIyyae Pe3Koro nafedus oGopoToe BHHTA NpH Gogb-
IIOM YyrJle YCTAaNOBKH, BHI3BAHHOrO OMIMOKOH JeTdnka WAH BHeSamHoH
ocraroBKoi aparaTesns. OrpaHHUHTe b BBepX fONYCKAeT BEJHUHHY Yr.ia
samaxa obsiyuo fo 25—30°

OrpasuunTe;M B MJOCKOCTH BPAINEHHA —- nepentHl 3 ¥ sagnui 4 —
OuYeHb BaKHH H BHOMPAIOTCH W3 pacyeTa MakCHMMaJbHOIO CPEeNHero
yria OTKJIOHEHHA £° ¥ MaKCHMaJbHON aMIAHTYHH KomdebaTesnHOro ABH-
MeHHs Jonactu oTHocuTedsHo BLJ. PacueTHoe MaKCHMannHOE OTKMAO-
HeHHe HeMHOro YBeIHYMBaercs, T. e. Gepercd TakXKe sanac. OrpaHuvH-
TenH 3 u 4 nNyulie JeaTh He JKECTKMMH, & C YNPYrHMH De3HHOBBIMM
NoAKNanKaMH.

Jns nyumefi KOMNOHOBXKE H yZo6CTBa IKCIJyaTauMR Yrosl CBeca
B NOCJAEHHHX KOHCTPYKUMAX JeNaioT IepeMeHHbIM, yCTpaWBas OrpaHu-
yuTedb CBECa OTICIOHSOLIEMCH IoJ NefiCTBHeM LeHTPOGeMHOR CHJIbI
TaK, YTC JIONACTs B MOJNETe OTKJNOHSETCR BHM3 Ha GOMbUIMH Yrod, gem
NpH Majmx o6opoTax Ha 3eMJe WIH TPH HeBPalAoIleMcHd HecylleM
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piHTe. [lpuHLMNHanpHas cXeMa LEHTPOGEKHOrO OrpaHHuUMTEN CBecd
nawa Ha our. 115, TTpykuHa, NPIKKMAOmMas prEYar ¢ rpysoM B noJo-
MeHHe, COOTBETCTBYIONIee CBeCy JIOMACTH Ha 3emie, ROMMHa Npeoso-
Jepath WeHTPOOGeXKHYIo CUAY Ipysa Npu SajfaHibix MaaelX ofopoTax
necyuliero BHHTE.

BechMa BaHO NPAaBRALIO MOACYHTATH HEOBXOJHMBIE YI.iti OrpaHu-
WCHMSI M MCXOAS M3 STOrO [OACYETA TAK PACTONOMKHTL OrPAHUMUTEIN,
qroBhl ONACTH MOUMH cBoBoxHo KodebaTsea oTnocuterdstio IHI » Bl
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Our. 114. Cxema sTyaky c orpamuuu-  Parr. 115, Cxema nentpoGeKEOTO Orpami-
TenaMu KonmeGawnit JomacTH. QUTEAd CBeca JIONAcTH.
1. 2, 3, d—orpoEBMUmTCSH  CBECA.

NpH BCEX YCTAHOBHBIUMXCHA M IEPeXOfHBIX pexHMax IoJeTa BEPTONETA;
f# IDOTHBHOM CJIyuae OHH GYJIYT YAapATHCH of OrpaHUYHTE/H, BhI3BIBAf
TpsICKY BepToneTta,

Cunm, AeffcTBylOmUE HA BTYJIKY

Ha BTyaky feficTBYIOT aspoiHHAMHYECKHE W HHEPLHOHHHE CHIH H
MOMEHTH!, KOTOPhIe MepejaloTest Ha CTYIIMIY BTYJIKH OT KAKIOH J0NacTH
4epe3 OCeBOH, BEPTMKAALHBI M TOPHIOHTAMbHLIA wapHHPH. Yepes
CTYNHLY BTYJKH CyMMapHBIe CHJbl H MOMEHTH [epefaioTcss Ha Qrose-
amk seprofieta. Jlis pacyera Ha NPOUHOCTb AeTased BTYJKH BAXKHO
VCTAHOBUTL CHJIOBYIO CXeMy HarpyxeHnusi Kau(Ioro IapHMpa M IpYTUX
geraqell sTysku, Ha ¢mr. 116 nana cxema CHI0BOrO TAarpy>Kenua THMO-
po¥ BTYJKE NpH pafoTe HECYLLEro BHHTA Ha peXVME BHCEHHA. Kax
BHAHO H3 CXeMbl, CHJIHl H MOMEHTH JefiCTBYWT B ABYX IJIOCKOCTAX —
3 BEPTHKAJLHON (IIOCKOCTH B3MAXA) M IOPMSOHTAMILHOM {nmockocTH
bpamenns). B niockocTH B3Maxa JOMACTH Ha BTY.JKY nelcTyeT Ccexy-
WAs CHJla TATH, 2 B OJIOCKOCTH BpaIieHHsl — CeKyllas CHia JIoGOBOro
conpotneJeHusi, LlenTpofesknan CHla AEACTBYeT B M.ICCKOCTH, Mepries-
IHKYJIApHOH X OCH BpalleHHst HeCyWero BHRTA, M TIPOXOJHMT Heped
HEHTD TSKECTH JOTACTH M OCh HECYIIero BMHTA. PACCMOTPUM OTAEILHO
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rOPHSOHTA/BbHLI IIAPHHD KpeNJeHds Jonacrteid ko sTyake, Ha nox-
WHNHHKH 3 U 4 rOPU3OHTAJBHOrO LIAPHUPA, NOCTABAEHHHE B NPOYIUK-
Hel 2 cTynuuu f, peficTBYIOT, nepeflaBasch YePes Iasel, CjeRyioulue
CHJIBI; CHJIAa TSTH OJHO¥ JIONACTH, HeHTPoGexHasl cula, HarpysKaioulas
MOALIMIIHUKH PABHOMEPHO, CeKyLlasi CHJia B IJOCKOCTH BpAlLEHHA H
napa cus, Aorpyxaowas NOAWMWNHKUK 4 M pasrpykawowas nogumn-

dyr, 116, CxeMa CHIOBOTO HATPYKEHHS THRIOBOH WrViKer

J—cTynuua  BTYRKH; Z2—NDOYILUMHA! J-TONHHNHAH; f—nNoAUMUniek,

HUK 8. Tak »e Mbl MOKEM pAacCMOTpeTh AEHCTBHE CHJA B BEPTHKAMBHOM
K OCEBOM IUApHHPEe M COWIEHAEMEBIX C HUMM JeTatisiX,

Ilpy moctynareibHOM HoseTe HA BTYAKY [AEHCTBYIOT [epeMeHHae
CHJIBE: B IIJIOCKOCTYH THAIH ~— CHJIN MHEPUHH MAXOBOTO ABMXKENHUS JIONACTH
H a3pogMHaMHUECKHE CHJbl, NepefalollHecsi ¢ Jonacrefl, paboTaoiux
B acMMMETPMYHCM IIOTOKE, B ILIOCKOCTH BpallleHHd — CHJK HHepUHH
KoJlefaTeIbHOrO JABHIKEHHs] JolacTH oTHocuTensHo BIL, aspogunamu-
qecKHe CHJbl JJOOGOBOIO CONPOTHBJIEHHA H CHJIBI COOPOTHBJEHHS AEMI-
depa.

CuJlst H MOMENTBE B OB1(eM CJiyuae HATPYMEHHs BTYJIKH MOTYT GHITb
pasjesqeHbt Ha MOCTOSIHHblE M [epeMeHHble — OHH ONDeNedAsiloTCH M3
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YPABHEHHsS] ABMMKEHMS JIOACTH OTHOCUTE/NLHO IOPH3OHTAJLHOrO H Bep-
THKAJBHOrO WapHupoB. Bennunua ux Ao/mxHa OLITh YBEeJUYEHA YMHO-
MEHHEM Ha KO3()PHUMCHTH 3IKCIIYATAUHOHHOH MeperpyskH M Koau-
IIHeHTH 6e30MACHOCTH.

Buifop ROAMMOHAKOR AJs WAPHHPOB BTYJKH

TlomuuniMky B IDAPHUPAX BTY.AKHM paBoTaloT B 1eoBuiglibX Yolo-
aunx. Kombuz ux (BHyTpenHee M BHellNee) He BPaulalorcs JAPYT OTHO-
CHTeJIbHO APYyra, a KojaeB.0Tcs Ha MaJsli Yrod, Tak YTo LIADHKH WJIH
POJMHKHE He MPOKATHIBAITCSA Mo BCelf gaune GeroBoil AOPOXKKH, 4 TOJLKO
NEPCMCIIZIOTCA HA MAJYID BeJAYHHY, (BPEKTHYCCKH NOKAYHBAACh [OYTH
na oaHom mMecte. [NoRUTUIIMKH rOPU30UTAMNLICOrO, BEPTHKANLIOTO H OCce-
BOTO INAPHHPOB (KpoMe YNOpHOrO} pa6oralor TOALKO ofiliol cTopotloi,
T. €. BcerZa odHa M T#é Xe 4alThk HIapHKOB, POJIMKOB HJM HIOJA0K HAaXO-~
AMTCS NOK, HACPY3KO#H.

[ToaGop DOMMIMIHUKOB AN LMAPHHPOB BTYJIKH ABASETCA ClEUHalb-
noit zapauci. [MoalmMnuugy, HMelomue Kodebareldblibie ABHIKEHMS, B
OTMHYME OT NORWMIIHHKOB, BpAallaloliuXcd B OJHY CTOpOHy, uepes
KOPOTKOe BpeMfl PAGOThl MOTYT MOABEPrHYTHCS H3HOCY W [OBpPEKAEHHID,
ecJIH HX He NMoao6paTsh c ydeToM ocofieHHOCTH MX paboThl M He ofecne-
YyuThb Oomxopsed cMmaskod. Msinoc GeroBLHIX fOpoMeK M NOBpexaeliHe
IAPHKOR, POJAMKOB WJIM MIOJIOKX YBEJAUYMT MOMEHT TPEHHS, 4TO OCOGEH-
HO HeMenare/IbHO A NOALMMOHHKOB OCeBOTO [IAPHHPA, TAK KAk 370
NpUBeAET K yBEeJNMYEHHK) TPEHHA B LEeNM YNPaBJIeHHS W COOTBETCTBYIO-
LieMy YBeJHUEHHIO YCHJMSI Ha py4YKe JieTYHKa.

Hcnptranus ynopHex M paguasbHBX HOLLIAGHUKOB C LEJLI0 H3yde-
whs paboTht MX [PH Koje6aTelbHHX ABMMEHMAX C pasiuyiore BHAA
cMa3KaMi TO3BOJKIM H3YIHTh SBJIEHHS M3HOCA H NOBPeXKJeHHst DOJ-
WHITHUKOB. TIpOHCXOAMT 3TO TaK: WAPHK NOAIUHGHMKA [NepefaerT aed-
CTBYWOUIYIO HA2 HCTO Harpyaky o6ofiMe maBlenseM, pachnpeiel]eHHEIM
[o MJOUIAfKe KOHTAKTA, HMetowed ¢opmy annunca (gur. 117,1). Tlpu
NepekaThLIBAHMM Uiapuka Mo ofofiMe MUoULAZKA KOHTAKTA NepeMellaer-
vsi. CMa3Ka [pH 3TOM BHULABJIMRASTCS IIAPMKOM, H Neped MIOUIAAKOH
KOHTAKTA 00pa3yeTcs BHICTYN CMa3KM, @ 33 HIADHKOM -— CTpyHKa cMas-
KM, CTPEeMSALIAACH 3AI0ANUTL NYCTOTY, 06pAa3oBaBlIylocs] OOCIC MPOXOK-
zexus irapuka. [Tpu sToM na DoBepxHocTH o6OHMBL OGpasyerTcs ABHIKY-
mafcs 3a INAPHKOM TPeYrwibHas [NAOIUAJKA &, JULISHHAA CMAa3KH
(pur. 117, f1); ec He 6yacT, ccliM cMa3aka OyAeT AOCTATOYHO JKHAKOf.
lIpu rycrofi cmaske 1a NoBepx1OCTH OGOHMB OCTACTCH HecMazsaHHH
yaactox. [IpH BO3IBPATHO-IOCTYIIATENLHOM ABMIKEHHH WIAPHKA TO
060iiMe HMEHHO 3TOT YYacTOK, JHMIUeHHLH CMaskH, GyAerT 1OIBepraThesl
UHKJIHYeCKHM HarpysKam. .

B TOoM ciy4ae, Xorja aMILIMTYAA KOJCOGAHHI AOCTATOYHO BEJIMKA,
ofofiMa NOAIUHNHKHKA MOJBepXKeHa ACHCTBHIO ABYX THIOB HarpyskH
(qmr. 117, 141). Yyactox o6oiMBbl, PACNOJOMEHHBIH MeXAy KpaAHUMH
TOUKAMH HecMasaHHHX Onowafok O—(O’, HaxopHICs B YCIOBHAX, TO-
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AOGHEIX . YCIOBHAM PatoThl MOALIMIEMKOE ¢ HeNPePHBHEIM BpallleHHeM,
Ha yuwacTre o6ofiMbt 2, KOTOpPHI MApPHK GyJeT NPOXOJAHTL HOC/e H3Me-
HeHMY HANpABJEHHA ABHIKEHMsl, HpeXNe yeM ITOT ydacToK GyHer cMa-
3aH, BOSHMKHYT HHUKH AaBjenns 3, Gosce 4weM B JBa pa3a HPeBOCXOAS-
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Gur, 117. Cxema JBPHMEHMS WAPHKA H CMARKH, ﬂ

I-~CX6M8  CTATHYECKOTD HATPYXEHHS NONIMMINHAKA. [—DIOIAAXA KOR-
TaKTa; Z—Sni0pa HATPY3KH.
II—cxeMil JBMOMEHHS CMaSKK OpY KOGAEGAMME NOAUIMOHWKA, [—BHICTYIT '
cMaskh: B—Crpyfiky eMasky; J--HECMajaHuas [AOWLAMKA; 4—IIapuK;
5—Iot1afKa KOHTAKTA.

HI—cxema uarpysenms KoXtua npu OGoaestuoft aMoiIMTYAE wonebannh.
{—=[MomaiKa KOlTakTa; 2—HeCcMa3aHHEIR YWacTOK; J—sSNipa HACPY3KK.
IV—c¥ema uarpymeuns Kofbla nNpx Majdolt aMIAuTyZe Kouebarui.

k) J—KOHTYp MWAapHXOR; Z=NMOLIAAKH KOHTAKTOB, J—5I0DA HATPYIKH.

HiMe JfaBjeHKe, KoTopoe Oniio OBl B clyuyae HeNPeDPHIBHOIO BDAIUEHUS.
ITpu paGoTe NOALIKOHMKOB C OY€Hb MAMHIMHM aMILIMTYAaMH KoJeQaHns
(dur. 117, /V), Rorna IJCIIAAKE KOHTAKTA B KDAHHMX HOMOMeHHSX
YAaCTHYHO MEepPeKpPLIBAIOTCH, BO3HHKAKT YPE3BLHIYAHHO TSKEIble YCJIOBHS
paBothl nojyumnHEKa. Tak KaK CMa3Ka K MECTY KOHTAKTA B 30He Hepe-
KDHTHS He DPOHMKAeT, TO NHK JIBJEHHs & B 3TOH 30He CTaHOBHUTCH
HACTOJILKO GOJIBINUM, YTO HEMEeNJeHHO NPHBOMMT K IIOSBJIEHHIO OCTATOU-
uux feopmanmii. Cyxue NOBePXHOCTH MeTa/sa NIPH 3TOM CKHMAIOTCH

\
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HACTOJNBKO, YTO MOMXET UIPOHCXOAMTL MOJIEKYJ/AIPHAH CBapKa —- MECTa
KHOHTAKTa NPHIOPAIOT H Ha IOBePXHOCTH OeroBOH AOPOKKH OCTaoTCH
yrayGnenusi.

B pesysbTaTe HCnbITAHMI Jydlile BCEro OKa3aJjguch JKHIKHE CMAa3KH,
paccyMTaHHble HA BHICOKHE MAABACHHE H Maljo MOIBep KeHHble OKHUC-
JIEHHIO.

H3poc nOAIIMNHHKOB YBeJHUYMBAeTTH, M NOBpeMIeHue HacTynaeT
6GeicTpee OT paswefjawollero JAeHcTBHS OKHCGI0B, 00pasyrlHxcs OT
OKHCJIEHHS MaTepHajia 0GofiMBI H YACTHUHOTO MPEBPAILCHHS CMAa3KH B
KHCJIOTY.

Gur, 118, Xapaxtep  NoBpexIAeHHs TOAIHITHAKOR

[ToBpexuennst 3 BHje CaefoB deOPMAIHH M M3MeHEHHS LBETa MO-
BEPXHOCTH Ha GeroBblX JOPOMKKAX B MeCTaX KACAHWS LIADUKOB, 4 TAKHKC
JeopManKs MOBePXHOCTH KOHTAKTA iIAPHKOB WJH POJHKOS HabJioza-
JIHCh B YNOPHBIX M PAXHAJIbHEX MOJIIHNHHKAX IAPHHUPOB BTYJIKH NPH
3kcTyatauuu BeproneroB (ur. 118). O6uubo KoJebaTelbHble NBH-
FEHHs NOAIIKNHHAKOR B IIAPHUPAX BTYJIKM NPOUCXONAT € MAJOH aMIWIH-
Tynofl. Hacto B paGoTe uMeeT MecTo NMEpeKPHITHE MJIOILAZIOK KOHTAKTA.
[TostoMy np GoMbluex yRedbHHX HarPy3Kax, AeHCTBYIOUIMX Ha HOA-
- IIMIHUKE, HYXHO OOf3aTeILHO NPUMEHATh MXHAKYIO CMAasKy, a THpH
YMEPERHBIX Harpysxax — KOHCHCTEHTHYIO LOR AaBiendeM. IIpu xor-
CTPYHPOBAHRH UIAPIHPOB CAGAYCT TILATEJbHee YIAGTHATh IMOJOCTH
" UIAPHEPOB (eC/H TPYAHO BHUIONHHTL HAAEKHOE YILIOTHCHME, TO Kexa-

TeJIbHO MONOJHATE CMA3Ky BO BpeMst pafoTH Hecyllero BHHTa); HalC
NpeAycMOTpeTh BO3MOMKHOCTE YACTOH CMeHBI CMAa3KH, 4yTO TAKXe 6jaro-
NPHATHO BJWIAET 11a CPOK CJIYHOBI MOAIMMHEKOB. B mpaxruxe 6uIaE ciy-
yaW, KOrja MHAKAA CMAa3Ka NOBhLILIAJA CTOMKOCT: YIOPNOTO ITOAIIMI-
HHEKa OCeBOro MapHHpa BTYJKH B 30 pa3s no cpasHewHIO C OPHMEHsB-
eficss paHee TycToff CMaskoil.

e BEED L




160 Yacre 1. ITposkruposarue 1 KOMCTPYKyLil %acreil sepforera

Tpu soifope NMOAIINHNHKEKA, NpeAHA3HaAYeHHOrO A/ KoJsefaTelbHOrO
JBHXeHHst, MOXHO [OJB30BATHCS METOJOM !, OCHOBAHHHIM HA OIpeje-
leHHH SKBHBajeHTHOro uHcJa oBoporos. KoneGmomuicss -NOALIHIHEK
NPHBOAAT X NONIIMITHHKY,
ppamaomeMycss B ONHY
CTOPOHY € HEeKOTOPLIM 3KBH-
BaJEHTHHM YHCAOM 0Bopo-
TOB. OITO  «3KBUBAMEHT-
Hoe» qHCJI0 0B0opOTOB Onpe-
AensieTcsi B 3@BHCHMOCTH
OT 4HCJa HArpyxeHuHH iwa-
PHKAMY HJIH  pOAKaMM
yyactka ofofiMbl Mo cCuae-
Avioweir (hopMyie:

«ur. 119 PacrnogoyKelre ULapEkop 13 NOLIH-
HHKE M VIUTL MX OTKAOHCHIH. EN

=" (19)

roc N — uHCa0 LMKI0B <oieSaHHil B MWUHYTY;
2 — YHCJIO UAPHKOB MM DOJHKGB TIOAIIMIHHKA,
k — uMcAo HAUPYMeHHH ToukH OBOHME! MOAUIMNHHKA 34 OJHH Te-
pron KolteBanus,
& — Ko3(QHUIHEHT, PABHHI OTHOLUEHHIO YTJAOBOro mnepemeiienis
mAapHKa HAM DOJAKa K IepeMellleHH» JapHaxkymefca obofMbL
NOAIUHITHYKA. :

Kosdopuuuent o Alf YNOPHOro MNOALIHIHEKA paBeH 0,5, naa
paaManbEOro C Bpalllaionledcss BHyTpeHHel oboiimoit — 0,42, ¢ srem-
Hei — 0,6. ’

Uyeao HarpyKerHil £ 3aBHCHT OT CTHOLUEHHS ¥IJIA Qg, HA KOTOPpBIif
NepemMelllaeTcsl WWAPHK 32 OJHO OTKJIOHEHHe, X YIMy §1 MeXAy IiapH-
Kami (dur. 119) crenytomum ofpasom:

B s k=2
¥l
1

2> 51 5k=4
%1
B2 k=5
1

HT A

3nan SefCTBYIOLIYIO CHIY HA TIOAUIMTIHMK M Geps /., onpefeiseMoe
no topmyse {19}, MoxHO BHOPATL TIO KaTAJOry NOALIHITHHK Tpebye-

1 Product Engineering, X 1980 r. (Texmaueckasn wmtpopmains BHH M 14 (667),
7 anpens 1951 r. ¥V nac 2ToT Merol SKCNEPHMERTANLHO HE (poDepen.
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MOH JIOJIFOBEYHOCTH. YUHTHIBASL OyeHb OGOJbIUOE BJHsIHME CMasKH H
Gostee THMKeE/Ble YCJNOBUS PABGOTH KONEGJMIOMMACH NOAIMIHEKOB, PEKO-
MemnjJlyercst npH Beifope I[TOAMIMITHMKA JAEACTBYIOINYIO CHJYy YBEJTHYMTh
na 20%. :

TlopwrnupKy, BHIGDasHbie NIPH NPOEKTHPOBAHHH, TIe0BX0MO JIPOBe-
PHTL Ha NOArOBeYHOCTh HCILITAHMAMM HA CTEHAE, AJS Yero H3rOTOBJSIOT
ONBITHRIC y3ibl C wIapuMpamu. Harpy:kas Ha cTenic TakHe ysJifl pac-
YyeTHOR Harpyskoll K co3iaBas XosebaTefpHOe [BH/KeHHE TPH Onpege-
JEeHHOH CMa3Ke, MOMXKHO ONPeReNTh JOJNOBEYHOCTL TIOALIMIHHKOB.

TIpy MpOCKTHPORANHH BTY.IKH OJHOBPEMEHHO ¢ BHiGOPOM TTOALIHITHH-
KOB MpeABapHTebHO ONpefiesioT {MpoM3BOAS JAJAR STOTO IPOEKTHPO-
BOYHHIA pacter Ha TIPOYHOCTb} Pa3Mepbl ceyeHHHl OCHOBHEIX CHMJIOBBEIX
3JIEMEHTOR BTYJIKH: CTYNWUL M ee npoywmrHsr, Naiwllep [HI u BII,
OPOMEKYTOUNOND 3BEHA W €ro NMPOYNIKH /W KOHUEBHIX BTYJIOK, Iarkpsl
H KOpIyca OCeBOro lUapHHMpa, v3.1a KpelljeHHS JIONACTH KO BTYJIKe.

Korna ocHoBiible pa3Mepnl CHJOBLIX DJ€MEHTOB BTYJKH BHIABK.IHCEH,
HAMEYAIOT KOHCTPYKTHBHYIO CXeMy ee, pasMeulas OrpaHMuMTeJH,
AeMmnpepsl M HX KPeILielns, a TaKKe YBA3LIBAA KOHCTPYKUHIO BTYJKH
€ mPoBOAKOH ynpaBfenHMs .JonacTsMH uecyuiero Bunta. ITocne atoro
MPHCTYNAKT K NOAeTaNbHON KOHCTPYKTHBHON pa3pafoTke — H3roTORJe-
1o paboumx veprexeil, Ha 3Toi iKe CTaanM BRINOJNSIOT MOAPOSHHEIH
TIOBEePOYHbIi PacyeT ra NpPOFHOCTE.

Ilpu mo6o#t KOHCTPYKUHH BTYJKA HOJ¥HA BBITL AOCTATOYHO KECT-
KOH; HyXHO obecreddTh HEH3MCHREeMOCTh B3AHMOPACIHONOXKEHHs ocel
BePTHKAJBHEIX IAPHUPOB BO BpeMsi paboTH Noj HArpy3Ko#, UTO6H He
noJyganoce pasfaJaHCHPOBKH IleCyILero BHHTa M, KAK CJIeACTBHe ee,
TPACKHM BepToJeTa. ’

Kperuienne JonacTl Ko BTyJKe JOJIKHO OHITh JErkKopasbeMHHIM H
ofiecneypaTe COBNAfieHHe HANpABJEHHA OCH OCEBOrO IADHHpPA H Npo-
AOJIBHOHN OCH JIONACTH.

Ecay JonacTH Ha BepTojiete JOMIKHE CKaapbmathes {cM. ¢ur. 59},
TO 5TO HOJKHO BLITh YYTeHO B KOHCTPYKUEH BTVIKM.

KOHCTPYKUMH BTYJI0K

BTyakd HCCYUIHX BHHTOB ¢ WAPHHPHEIMH JOHACTAMH KaK ¢ pasHe-
CeHHBIMH TOPHM3OHTAJBHBIME IIADHHAPAMH, TAK M C COBMELIEMHLIMH Co-
CTOAT W3 CAGAYIOIHX Y3;08; crymuust, I, npomemyToudnix 3ReHbes,
BUI, ocepnx miapuupos, aemindepos u orpannusrenedl. KoHcTpyk-
B BTYJOK OTNHYAIOTCH APYT OT LPYra B3aHMHMM  PACHOJOXKEHHEM
INaPHUPOR, PA3MEIICHIEM W THIIOM TOLUIMIIHHKOB B HIAPHHpaX, $opMoil
NPOMEKYTOWHOrO 3Bena, THNOM JRemipepa JOUNACTH, Y3J0M KPereHHs
JAONACTH KO BTYJKE H CHCTEMOR CMa3sK NOSUIHNHEKOB p apHupax. Ha
KOHCTPYKUMIO BTVJKH B HCKOTOPOH CTeNCHM OKA3HBART BJMSHHUE Mpo-
BOAKA YNpAaBJEIHs K JIONACTAM H pPACROJIONKEHHE ABTOMATA-NCpPeKoca.
Orgenniible GeTAH BTYJAKH BHAOM3MEHSIOTCHA B 3aBHCHMOCTH OT Paclo-

JIO¥KEHHst ABTOMATA-TIEPUKOCA M OT TOTO, MAYT JU TACH OT aBToMana-

llJ K. II, BpaTyxuu .
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IlepekoCa HENOCPEACTBEHHO K PHIYATAM, JKECTKO COEEMHEHHBIM C Jolia-
CTAMH, HJM K pbiYaraM, BMeIOLIMM OIOPH HA BTYJKE, OT KOTOPHIX BO3-
JeHCTBHE ABTOMATA-NEPeKOCcA HA JIONACTE INEPEfaeTCH YePe3 CHCTEMY,
COCTOALIYIO H3 KADIAHOB, KAYAJOK, BAJINKOB ¥ T. IL

Hixe npuBonsTcs ONMCAHHA KOHCTPYKUMM THAHYHBIX BTYJOK Hecy-
1Ier0 BMHTA C WIAPHUPHBEIMH JIOTIACTSAMH. )

KOHCTpYKUHHM BTYJA0OK c pasHeceHHBb Mu [l umeiorT
Goabloe pacnpoctpaHerne. Ha ¢ur. 120 usoBpaxeHna BTyJKa BepTo-
JleTa monepeyHoii cxeMul, OcOGeHHOCTE ¢e KOHCTPYKUMH COCTOMT B TOM,
YTO CTYMHUa e¢ ¢ npoymuHamu Aas [l KoHCTpyKTHBHO BHIIOJIHEHA 3a-
OAHO C BaNOM pegykTopa Hecyitero gunTa. B 'Ll 4 BIII nocrasaeHo no
YeTHIPE KOHUYECKHX NOAIIHINHKHKA, PAcNoJoMeHHbX nonapHo (3 u 18).
KoHHueckHe TOAIUHIIHHKY, KpoMe pagMaJbHBIX YCHIMA, CcO3ZaBaeMBIX
HEeHTPOOSXHOH cHoff, BOCNPHHHUMAIOT OCEBHIE CHJIBI OT CEKYUIMX CHJ,
HEYWHX oT Jonacrefi. CHMMeTPHUHOE pACIOJOXKEHHe TNOLIIUIHHKOB B
CIU mpHBOZMT K TOMY, YTO CHSbHee Harpysaercsi nepeiHss Iapa 3a
cyeT go0aBsieHHs CHMBI OT M3CHOAlCLlero MOMEHTAa B CeYeHHH, [POXO-
Jsem uepea ock Il B mockocTH BpalleHHst Hecyliero BHHTa. IEpo-
MeXYTOUHO? 38eHO 2 — HBYXTRBPOROTO CeYCHHSI ¢ 06pa3oBaHNLIMK 10
ero KOHUAM KOPTYCAMHM LS NOMWHNHUKOB. [lakbue wapuupon [5 u 17
JUIOTHO BCTABJIAIOTCH B TNPOYLMHE CTYNHUW / H BHJKH nandgw 4 oce-
Boro wmapunpa. QOceBolt ulapuup cHaGXKeH ABYMS PaJHaJbHHMH U OIHHM
IIAPHKOBEIM YNOPHHM nOZLMIHKKOM §. Kopnye 7 oceBoro utapHupa —-
pasbemHublit. CofpaHuble Ha nande 4 MOUIHOHUKY 3ATATHBAIOTCA Tafi-
Kol 6 u BMecTe C KOMJEM JoHACTH & BKIAJHBAIOTCS B pPasbeMHBif
KOpIyc, 3aTsrgBaeMeiit 3aTeM Goaramy [4. KoMeds JIONAcTH HONOJHM-
TeJbHO 3aTsaruBaercs xomyrom 9. Orpaiuumresid B3Maxa HA CTYIHIE
(erepx 25°% BHH3 9°) BHINOJHEHH B BHAE IJIOLAKOK 20 W 21, B KOTOpLIE
YDHPEIOTCA. BHICTYNE (ynoph). Tak ke cheslambl H OTpaHHYHTeNH 22
ABHAKEHHs JIONACTH OTHOCHTEJBHO BePTHKAJBHOTO IUAPHMPA C YrOM
orpanwgenust 4-10° Jlonmactd - cHaGHeHBl NPYXYHHO-THAD ABJHYECKHMH |
memngepamy 7. Kpensenue muiuHapa peMndepa OCYLIECTBJIEHO MO-
cpefcTBOM KpolluteiiHa {2, a KperJieHHe IITOKA — NOCPESCTBOM HAKO-
HEYHAKA ¢ 1IAPHKONOAMIHIHHKOM, NOCAXEHHBIM HA KOHCOJMBHYIO YAaCTh
TaJkLa FOPH3OHTAJNLHOro waphupa. KoHeucrentHyie emasky T u BII
HAbuBalOT B MOJOCTH WIAPHHPA ¥ BO BPeMA 3KCILIyaTauuu ROOaBJSIOT
yepes Mac/eHKd 6. B OceBOll IUApHHD 3ajMBAKT JKHAKYIO CMasky
(M#HepaibHOE MAc/o) M3 KOMIIEHCAIMOHHOro 6ayka 0o MianraM TIOX
JelicTBEeM LEeHTPOOeXHON CHALL. YIJIOTHeHHe IOJIOCTH OCEBOrO IUap-
HHMPA BHUIOJHEHO PE3MHOBHIMH IUHypam¥ [0, npONOKEHHRWMH MO CTHIKY
/IBYX HOJOBMHOK KOpITyca, M Pe3HHOBBIM YINIOTHUTENbHBIM KosbLoM [3.

B 3710/l KOHCTPYKUMHM KpelJleHHEe JIONACTH KO BTYJIKe HeyAoOHO aJs
SKCIJIyaTallue, TaK KaK BCAKHA Pas, KOTAa JONACTb HYXHO OTAENATH
OT BTYJIKM, NPUXOZHTCA B JydlleM Cijlyiae pasbeAHHATL pbidar JIOnacTH
¢ TArOHW M BHITACKHBATH NaJjel| BePTHKaJbHOro lapuupa. Paszbem we
KOpTyca AJsl 3TOH e MeHee yaoGeH M3-3a BO3MOXKHOIO HapylIeHHs
YILJIOTHEHHS.
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Ha ¢ur. 121 nokasaHa KOHCTPYKUMS BTYJKH, TZe 3TOT HeIOCTATOK
ycrpaHeH. JlonacTs coefluHEHa € KOPMYCOM OCEBOre LIAPHHPA BHHTOBOMH
pesbfoli. PaspesaHHas KOHNEBAsi YACTb KOPNYCA 3aXHMAETCS HaA HM-
JHHAPHYECKOH YacTH KOMJA JIonacTd xomyTom 6. KoHen Komus
JonacTH 7 hJIst 3Toil NesH cHaGxeH He ypTami, a peanBoil.

Kopnyc ocesoro mapHmpa 5, BHOOJHEHHBIi B BHAE KOHHYECKOLO
. CTaKaHa, JaeT BO3MOXHOCTh CAENaTh YIVIOTHEHHE B BHIE ORHOTO
pesnHOBOro KoJblia /3 M ABYX KOJbUEBHX DPeSHHOBHIX HpoXAanox &.
OcoBeHHOCTLIO 3TOH BTY/IKH SIBJISIOTCH TAKKE OTMEJBHO 'SHIVHEHHbE
_rufpaeiudeckuit 12 U npyxuHHbE 10 nemndepbl, YCTaHOBJEHHbE HO

GoKkaM NpoMeXyTOUrOro 3BeHa. Jlemndephl Kpensarcsi CBOHMH LEHJHHEJI-
paMH K 3BeHy, a IUTOKaMH -—— X pui4araM ualgu 9 oceBOTc IIAPHHPE.
Bryska mmeer cTyIHily co ULTHUaMH I, NepefalOlI¥MH KPYTALHHA MO-
‘MeHT HecymieMy BuHTY. [IpoMexkyTouHO: 3Beo 3 Kpyrsoro TpyGuatoro
CEeYeHHs! C OJHOrO KOHUA HMeeT KOpryc AAsi MOCaAKH NOMLIMIHHKOB, 2 C
JAPYIOro — BHJARY AJs IVIOTHOH MOCAAKH B Hee faJblia BePTHKAIBHOTO
wapHipa. Kopnyc juisi NoaloMIHUKOB BEPTHKAJLHOrO IIAPHUpa 06pa3so-
2aH Ha uande ocesoro mapHppa. Bosee 6iH3koe K BepTHKANILHOMY
WIapHHPY pA&CHONIOXEeHHe YnopHOPo noAMIHNHEKA /4 BH3IBAHO CTpeMne-
HHMeM IpHAATL KOoplycy NAaBHYK (opmy M caesaTh ero Hosee JerkuM,
TaK KaK ynopubifi NOAWMIHHK EMeeT GOABGIIHA AMaMeTp, UeM PagMadb-
Hble NOAUIHIIHWKM OCEROrO liapPHHPA. .

Ha ¢ur. 122 npuBeZeHa KOHCTDYKTHBH&S CXeMa BTYJKH, ¥ KOTOpo#
Il u BIIl pminoauneHb! H& HI'ONbYATHIX HDOAMIANHHKAX. OccBbie CHAB
B MApHHPAaX BocnpunmMakTca ynopusiMH matibamu 12, Ilanouwr T'IH
n BI 75 v 19 ne ¢onomHbe, K&K B NpeJRIAYLINX KOHCTPYKUHSAX, & KO-
pOTKHe, AMSl KaEKAOro yxXa. OHH nocamesbl UIOTHO B NPOYIUHHB! NPO-
MEXYTOYHOI'O 3BeHa& y FOPH3OHTAJbHONO LIAPHHpPa M B MPOYIMHHHL HATM-
Bl OCeBOro WIAPHHEPA Y BEPTHKANBLHOTO LIAPHHDA. DTH Nasulbl ABJIf-
I0TCHt BHYTpeHHeH 0GoiMo¥ MroJibyaThlX HoAUWMNHKKOB. [IpoMexyrouiice
3BeHo ] Kpyrioro TpyGuATOro ceyeHHst IepexXOAMT Ha KOHUAX B IpO-
VIIHHBL. 3TH IpOYLIMHH AEJAAIOT 3BEHO CJIOXHBIM B H3TOTOBJEHHH.
[Mpysxunno-ruapasnuueckuli neMndep KpemHTCS INTOKOM K BHJIKE
namua ', ¢ KoTopeiM BMecTe KomeGuercsi oTHocHTenwho [, a um-
JUHAPOM ~— K KpoHIUTeAHY [0, npukpensieHHoMy O6oJTaMH K I'OJIOBKE
wande ocesoro wmwapHupa. flo cpaBHeHHI0O C npefuAyulell KOHCTPYK-
rHell 37eChb BBeleH JONOJHUTENEBHEIA GoaToBOf pasbem 20 Kopnyca
OCEROr0 WIAPIMPA C KOMJEM JIONacTH, GJErofaps uYeMy JeMOHTAX
Aenaercqa Npolle, TAK KaK He HYMHO JIONACTb BEHIBHHUWBATH H3 CTAJIb:
soro Komyis. CMa3ka B MOALUMNHHWKAX WIAPHHPOB KOHCHCTEHWTHES, OHa
HarHeTaercH B IOJOCTH INOA Jas/eHHeM, KOTOpPCe HNOMAEPKABAETCH
npyxHHOl 13, OTKyAa uepes CBepJIEHHS NOCTYIaeT K MIOJKaM M ynop-
HeM 1aiibam. Bo Bpems 3KCIMYaTAaUMH cMasKa MONOJHSETCH -Yepes
MacJeHkn 17.

Cma3ka OceBoro IapHHpa XHAKAA H NONO.AHAETCH H3 KOMMEHCE-
HHMOHHOTO 6aUKa, XOTH NPH YIJIOTHCHHH, KOTOpPOE 34eCh UMCCTCH, MOMHO
6bil0 Gt paGotath u 6e3 NMONICJHEHHS CMA3KOH MOJOCTH OCEBOTO Liap-
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HHpa. ¥YnJoTHeHHe II0JIOCTH OCEBOrO LIADHHUpPA COCTOHT H2 MOJBHAKHOI
pe3uHOBOH MAHKeTH 9 M HENOABMIKHOTO PE3HHOROrO KO.JblA 7.

HefloctaTKaMM KOHCTPYKUHHM 3TOit BTYJXM sBASETCA OTCYTCTBHE
ynaotreHu#i cmaszku B I'HI w BII, HepaBHOMepHOCTb pacnpefiefienus
HarpyskM Ha nofwxnuuku B I'III u CJOWKHOE A7s M3rOTOBJEHUS Mpo-
MeXYTOUHOe 3BEHO.

Bo Btex onucaHHHX BTYJKAX NOQWHITHHKA TOPH30MNTAJLHOTO LIAD-
HHPa HATPYKEHB HEeONMHAKOBO. DTOro MOXHO H3GeXaTh, ecaH yrog 8.
chejats MeHnlle 90° T. e, jaThb HAKJIOH TFOPH3OHTAILHOMY ILIADHHPY
OTHOCHTEJILHO NMepreHAHKYNAPa K NPOJOJLHOM OCH JONAcTH. DT0 TaKKe
VMEHLIUNT HeXeJaTeJbHoe yBelHueHHe YIJla yCTAHOBKHM JIOMACTH NPH
B3Maxe JIONACTH W OTKJOHEHHH ee Ha3zaJ nporuB BpaueHns. Ha
Gur. 123 npuBeficHa KOHCTPYKTHBHAS CXeMa BTYJKM € NOBEPHYTHIMH B
[JOCKOCTH - BPALIIEHH OCSIMH TOPH3CHTZJbHHIX InapHHpoB. ITpu Takoil
HOHCTPYKHHH [POYIUMHEI CTYNHIE PacnojioXeHH He paiuajnHO, a
HMEIOT SKCIEHTPHCHTET OTHOCHTEJRHO OCH Hecylliero BuHTa. CTynuua
NOMYYaeTesl TAXeAee 0 BECY M CJAOHHee B H3roTOBJenuu. Jing obrer-
uCHHS CTYNMUH B Hell JeJaloTcs CBepJeHHst ¥ BoIGOpPKM MAaTcpHaJia
(hpesaMu MexRy NPOyIIHHAMH.

Mameuet T u BHI mnotno noca)keHo! B OTBepCTHH HA KOHUEAX
TPOMeXYTOUHOro 3sena. [lpomexyTouHoe 3BeHo 2 HMeeT ABYXTABPOBOC
ceyenHe (MOMKET M3IOTOBIATECA I[HTavnoBKo#l). Jlonacrts npucoenn-
HAETCH X BTyJKe JOcpeficTBoM JABOHHOH rpefexxs, ofpasoBaHHON Ha
KOpnyce OCesoro INAPHHpPA 6, W OTBEeTHOH eil —— Ha Kom.e .ONacTH.
Orpanuunrean 17 xodebannfi B ;JO0CKOCTH BPAUIEHHs] PACMOJIOXKEHH He
¢ OUKOB, a B CepenMile MPOMEKYTOYHOLO 3BeHa, OJarofaps yemy Ia
npoywmee nangs 5 OCEBOro WAPHHPA A0CTATOYHO MMETh OXMII ynop %.
Ocesnie CH/IK B LIADHUPAX B 3TOH KOHCTPYKUUM TAKME BOCIIPHHHMA-
10TCH ynopubiMH tuaiBamu, Cmaska ULU u BII ne ynaornena u pac-
XoAyercs uepe3 TpyLUMecs MJOCKOCTH 3THX 1Haii6. R

KoHCTpyKTHBHAS CXeMa BTYJKH YeTHIPeXJONacTHOrO HCCYIUEro BHH-
Ta, 11a KOTOPOH MPOYIUMHH TAKXe PaCMOJIOXEeHHI ¢ ISKCHeHTPHCHTeTOM
OTHOCHTE/ILHO OCH Hecyllero BHHTA, NokasaHa ta ¢ur. 124, Takoe
pacnoJao)KeHWe NPOYNIHH HA 9TOH BTYJKEe He BbI3WBACT YBeJHUEHUA
peca, Kak Ha npegpiayumefi Brysnke. I'Ill u Bl Brysks BhNONHeHH Ha
WrOMLUATLIX NOAWMNHHKAX. Ocepoff iwaprMp o6pasoBaH JAByMs pa-
JUaJLHEIME M ONHHM YNOPHBM LIAPHKOBLIMH HOAUIMOHMKaMH. Ha
BTyJIKE YCTAHOBJICHH (PpuKIHOHHBE Xemradepr. Bryjaka uMeeT meHTpo-
Gex¢Hele OrpaHHMUUTRH CBeCa, KOHCTPYKLHM U cxeMa JefiCTBHS KOTODHIX
NIOKASAaHH Ha PHCYHKE. )

OnHolt ¥3 pasgoBuamocTeR BTYJIOK ¢ paanecepnbimu I spasiercs
BTYJAKA, HaoOpakeuuass Ha <ur. 125. Oua cHaGxena HPHKLIHOHHBIMH
peryupyeMuiMH  AeMitbepaMi, PACOOIOKEHHBIME [tA  BEPTHKAJhHBIX
mapHapax. OcoBeHHOCTh KOHCTPYKUHH 3TOH BTYJKH COCTOHT B TOM,
YTO NPOBOAKA YMPABIEHHWs IIANOM JOMACTH NPOXOAHT BHYTPH NpoMe-
HYTOUHONO 3BeHa, a TaKMkKe 70, WTO KOPHYC OQCCBOICG [Hapiupa Ie
HOBODAYHBACTCSI OTHOCHTEJLHO MPOZOJILHOR OCH BMecTe ¢ JIONACThIO.
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JlonacTe coeflHeHa MOCPEACTEOM TIpPeBEHKM C© BATHMKOM, HAa KOTOPOM
NocAXKEHH NMOMIUKIHEKH, ofpasylouine oCeBOl 1APHUP. DTOT BAJHK HAa,
OCH BePTHKAJBHOLO IUADHKPA COEeMHEH KapjaHoM 6 c fAeTalblo 7, Ha
KOTOPYIO Kpenutcst puivar 9 Jjis NOBOPOTA JOMACTH OTHOCHTENILHO OCe-

- BOro wapHupa. JlJs BEIXOAA PHIYAra NPUXOAMTCH AEJATh BHIPE3 B NPoO-

dur, 125, Bryaxa,
J—eTymsity; 2~ dpuknpoHnnit nevndep: J--RoMETH ADUACTI]
4—Banvi C TPEOLHKOH; S—NPOoMERYTOMNHOS 3BCHU: A—KaplaH:
7—XROCTOBHK KapaaHa; &--pe6po KECTKOCTH; F—poivar; fG—
KOpNYS OCenoro UIAPHHPAE.

MEXYTOUHOM 3BeHe. JIJI KOMNeNncalii BLIPe3a ¢ APYroii CTOPOHH 3Bella
naHel peBpa xecTkocTH 8. ITpomMexyTOUHOE 3BEHO NOMYUACTCH CHOMHBIN
ro dopme,
" KoHeTpykupst oceBoro mapHupa ¢ HeOABHACHLIM KOPIYCOM YCJI03 -
RAET MPOBOAKY YIpaBJjeHHS H yseJHuuBaer oOGmAf JrobT.
Pan xapakTepHbiX KOHCTPYKTHBHBIX OCOGEHHOCTEH KMeeT -BTY.IKa,

- Hsobpaennan Ha ¢ur, 126 u 214, Bra BTYJIKE OTIHMYACTCH OT APYIHX

BTYJIOK KOHCTPYKIHell oceporo wapHupa. JIonact mpsiCOeTUHSIIOTCH K
BTyaKe Ha paccrosiguu §100 mm oT ocw Hecywlero BuHTa., Tako#t 60.1b-

s
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®ur. 124, KoucTpykiuenas cxesa

l—cTynKua  BTYAKH; 2—OpOMEXYTOWHAEA  JCTAaNL; J-~railka; 4—kopnyc nemmbepa;
J—KODNYC OCEROrO MIADMEPAE; S—papHaNBELll NORUENHKK; 7—YROPEG DOLIHITHHK;
S—pasuantiietl  noAmMITHKK; J—maney BRI {0--afcnenka; H—@pRKRHONINE  UCKU!



RTYJAKH A YETLIPEXAONACTHATD BHHTA,

HocTafLhpie  #Hckd;  J3—rpefenka  Hpenneima nomactefi; J4-[DHMAT  YAPAENeRHR
uiaroyM; Ji—nanen [HI; 76—urodbuaTuft nopumstmusk il f7—rpys:  fS—paaar
orpaHHMHTRAR; J9~0Ch; HN-NpymuHa; 2I—Kopnyc Rhu  DRPYMHKE.

H. N, Bparyxun
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IIOH BHIHOC KpeILIeHHst JIoNacTH CAeNaH ANs obecledeHusl CKJIaJHBAHHA
JonacTelfl Hasaj M LTS DAsMelleHHs] BTYTPH OCEBOTO HIAPHHDPA HYXNHOH
AMHHE cTepakHst [, BOCHpHHEMAollers HeHTpofexuyio cuay. Ocesofi
IIZPHUP COCTOHMT H3 ABYX Tyl — BueiuHed 2 o pHyTperuefi 3. Bueur-
Hast TpyGa CJAYXKHT KOpIyoOM, @ BHYTPeHHsS — uandoil ocescro lap-
Hupa. Ocepod IHADHHP MMEET TOJMLKO HBa MPOJILGMATHIX INORULHITHHKA,
NoCAMeHHHX Ha BHyTpeHHWto TpySy. 3TH NOLUHMIHMKE HarpyXaioTcs
TONLKO PAfdaJpHeIMM HArpyskamu or cekyumx ceHA. lleHtpoBexuas

dur. 126, KoneTpyKTHBHAS cXeMa BTWINM ¢ MEMIyNonacTHeMu Oydepam.

J—cTepxens: 2—Kopnyc oCeBOTQ WIAPHHpA; S--tanta OCeBorp IAPHHPA; 4—HTONBENATHE

TOAWKIHHKY; S—paspeadast mydita: F—dpukutoninil Xemudep; 7—orpalH4uHTENh CBECA;

S—OrpaHHUMTeNL fakaAXa:  S—NPOMEXYTOUHCE 3BeHO,  J0—OrpauuzMTelh OTKIOHEHHA B

TMACCKOCTH  BpaweRiR; [i—Oybep; {f—peryanposounpifi Ooar: [3—mKana perylHpoBKR
Yrla YCTAMOBKM JoflaeTH: [{—cTynuna.

TUJAa BOCOPHEHMMAETCS CIIeNHAIbHbIM CTEPIKHEM, Paspe3aHHbIM BAOIL HA
BOCEMb CErMEHTOBBIX uacTell jisi yMenblueHHs CONPOTHBJACHHR Kpyue-
HHIO, DTOT CTEpIXEHb HE TOVILKO 3AMEeHfAeT YNOPHBIN DOINIMIHUK, TI0 ele
SIBJAAETCA €B0eoBpasHOd MPYXKHHOH, MeACTBYIOeH Ha Pyuky JeTUHKa,
IpH 3TOM OTCYTCTBYET MOMEHT TPEHUS YIOPHOTCG MoAUMNHWKA. OmuuM
KOHLOM CTepIKeHb KPEUUTCH B MECTe COERMHTHHH KOMJS JONAcTH ¢ KOp-
YCOM OCEBOID INAPHHMPA, APYTHM KOHLOM — Y kKopus uandn ocesoro
wapHupa. KoHual cTepia BEepHYTH B paspesnble Mydrhl & u saTany-
TH GOITAMH.

CTynuIa BTYJIKH HSTOTOBJIEHZ M3 CTaJbHOH nNOKOBKH. OHa HMeer
<pesepopasHbie TPOYIUEHH Lisi 0fpPasOBaHHA FOPMIOHTAMBHLIX ILEp-
tupos. B FOPHSOHTAMBLHRIX M BePTHKAIbHBIX INAPHHPAX IOCTABJEHH
HroJnuaThe MHOMHNHUKE. Ha BepTHKaJMbHMIX WapHHpaxX PaclooMKeHM
peryiiipyemuie  (pHKIMOHERE JAeMIpepn Jtonacreit 6. Jlemxenue
JIONacTH BHH3 OrPaHuMHBACTCS KOJBIOM 7, YCT2HOBJEHHWM 3JIaCTHYHO

Ha PesHHOBOH MPOK/JAAKEe Ha HHMXHefl 4acTH CTYNHUL BTYIKH. Kodsno

ot i 5
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3TO PacrmoJiOXXeHO Tak, 4TO BCE JONAacTH MOCYT OJHOBPEMEHHO OTKJO-
HATBCS BHM3 TOaMbKO Ha 1° (yron ceeca). B mosere Ka)khas Jonacrb
MOXET OTKJOHAThCA BHM3 3a cueT nedopMauuH pesuHH Ha 5°. Orpaun-
yHTeNh B3Maxa BBepx CHeJaH B BHAe ynopa &, B Hero ynupaercsi Ipo-
MEXYTOYHOe 3BeHO 9. YroJjl orpaHuuenusi BBepx 22°

OrpannynTeneM [BHMEHHs JOIACTH B ILTOCKOCTH BPALIEHHN CIYXHT
ELpes 10, KyAa CBOMME BLHICTYNIAMH YHHMPAIOTCH Nangsl oCeBOTO HIap-
HHpa. Yroa orpaHnueHuss - 12° 3TH ke BLICTYOH SIBASIOTCA y3JamH
ANa KpenvieRus MemAyfonacTHHX Oviepor 11, koToprle He paioT Jjomna-
CTHAM HE3aBHCHMO JPYT OT Apyra OTKJOHATLCH B TIIOCKOCTH BpAlleHHS
Ha GoJbll¥e ¥NILL, T. €. OHH COXPAHSIOT (NDH TPexX.JONACTHOM HCCYLIeM
BHHTe) MemAy Jonacramy yroa 120° Otu mexayaonactHaic 6ydeph
Tax¥e fABJARIOTCHA 0co6eHHOCTBIO BTYKH. B coUeTaHHH c (hpHKIIMOHHBIMH
IJemndepamy 3ra cucrema Gybdepos pesaer pafory nHeCcylero BHHTA
foaee maaBHOW. [asi pery/MpOBaHMA yrjla yCTAalOBKHM JOMAacTH Ha XO-
MYTe KpelIeHHsl pulyara TOBOpPOTa JolacrH HMeercs 6oar 12 u
ukagaa 13.

HenmocratkoM BTYJKH HaJO CUHTATH €€ MHOIOAETAJBLHOCTH U CJOXK-
HOCTb B M3TOTOBJEHHH,

Ha ¢ur. 127 npueeneH IpoekT BTYJNKM TaKOTO e THNA, OAHAKO
CTYIHMUa ee MMeeT OGHYHYK) IUIMIEBYIO HOCAIKY. Orpaﬂnqwrgnh cBeca
B BHJe KOJbIA Ha pesuse I/ onupaercs Ha raiiky co cdepHyeckoil
noeepxHocThio 12, Mempynonactieie Oydephl COCTOAT M3 ARYX Tede-
CKOITMYECKHX TPY6, KOTOpHE KpensTcs INapoBBIMH Iapuupame [6 «
namngaM oceeoro wapHupa, Pe3suHoBHe Koabla Sydepa /4 paboraior Ha
ckaTee. 3afeiiKa KOHI@A cTepxHs 9, BOCOPHHHMAIOILErO HeHTpobemHy0
CHJy, OCYLIeCTBJeHA pas3pesHOH BTYJIKOH, 3arTaHyToll iuecTblo BOATAMH.

Ha sepromerax Cuxopckoro (¢ur. 128) npumeHsI0TCA BTYJKH, ¥ KO-
Topeix Tl u BII cosmemlerst B OAHOH TouKe, OTHECEHHOH OT oOCH
Hecylero BHHTa Ha paccrosiive f,, Tawko# ofwmufi wmapHup (Kaprau)
CMOUTHPOBAH TAK, YTO NPH KOJeBaHMK JONACTH OTHOCHTCIBHO BEpTH-
KaJbLHOro IIapHHpPa TOPH3OHTAJILHBIH LIADHHD HOBOPAaYMBAeTCH BMecTe
¢ AonacTbio ¥ yroa Mexjy ocbio I'll K npoj0JEHONH OCLIO JIONACTH He
uameHseTcs, Takoe pacnofioxeHue IUAPHUPOB MMEET NPEHMYLIECTBa, O
KOTOPBIX yiKe Obi10 CKA3aHO IPH pacCMOTPeHMH NPHHUMIKAJIbHBIX CXeM
{cM. cxemy [I/ ua ¢wmr. 110), Bryaka HMeeT UeHTPOGEXKHLIC OrpaHu-
unTenu ¢neca qonacrei. Ha ¢ur. 128,4 orpanduntess cBeca uzobpaxken
£ NoJA0XeHUH noaera. [1py HerpalnaolleMcs HecyileM BuHre (H.IH npH
pabore Ha MaieXx 060pOTAX) TelleCKOMHUECKHH cTepiKeHb YAep:KHBaeTes
ApyxHHAMH I3 B TAKOM NOJOMKEHHH, YTQO KOHEIl €ro CMCUIeH BHYTPDL
OTHOCHTEJILHO JIMHHH, NpoXxosmed uepes ocu I4 u I7.

KOHCTPYKTHBHAS Cxema IOAOGHOH e BTYNKH (NpoeKT) H3obparcha
ma ¢ur. 129,

K ¢rannam cranpHoi crymunsl 2 Ha 6oaTax KpernsTcs [TaMnoBait-
Iible B3 JIerKOro CILTaBa KpOHLITeHHH 4, AOCTaTOMHO XeCTKHe H Jerkue
no Becy. B npoyumMHEI KPOHIUTEHHOB NOCazeHB NMAJBIH § BepTHKa/b-
f#oro wapuupa, [opnsontalLHEIE INapHHP BHIIOJHEN TaK e, KakK H
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@Our, 127. KOHCTPYKTHBHEH CKeMa HTYIRI € MOKIYRONAcTubiMi Oydepams.

l—cTynnua; J—orpaMnustels BaMaxa: J—NpOMEKYTOUHOE  ABEHO; 4e=h pRKUAOHHES
nemuep; S—uroneuaThit MOAWRIHHAK; 6—uampa oceBOro WAPHApE; 7--KOPUYC Otesaro
mapHKpa; S—Macaenxa; 5—CTepeHy:; [0—paspesHas BUJKA; JI—OrpaHHuKTE L CRECA:
12—cepHueckan ratika; JI—peskHobOR Kouthuo; 4—Oydep; [i—reqeckomuueckas TPYGa: |
J6—rapoBoft WapHED. i
1
|
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BepPTHKAJLHEEI, Ha TPEXPAAHOM HIOJLYATOM HOZIUHNHHKE, KOTOPHIH M0-
CaX{eH B PACTOYKY. HeTaju 6, sBJAIOHIEHCH YKOPOYEHHBIM I[IPOMEXY-
TOYHBIM 3BeHOM. ['mIpasiHueckuii gemidep 7 He yuyacTBYeT BMecTe C
.10MACThI0 B MaXOBHX ABIKEHHsX, KAK ITO HMEeT MeCTO B IpefbAyILMX
KOHCTPYKUHAX BTyJ0K. Ocesolt 1apuup umeer kopnyc [0 ¢ rpeGeHKoH
AdA KpenJlewHst nonacTy H-uandy 8, wa KOTOpol pasMellens yHOPHbIH
M ZBa pajvainHBIX NOAMMAHMKa. Poiyar ynpasienus /2 mocraslied €o
CTOpOSIBL 3aJHelH KPOMKH, C T€M 4TOOH KOHCI{ ero MOr GJHKe NOAOHTH
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Quir, 128, Bryaka Hecymlero sunta ¢ copMemerwnimu [ w BII,

I—xopnyc SBTYIKH; Z—rOpHAONTAJILHBIA INaPHAp: S—DBEPTUKANBNHA IapHHp; $-—NpoMe-

AYTOMI2SA JETaAs C OCERHM WapHUpoM; S—TpefieHka KNEWICHHA NONACTH; 6—IHAPABNN-

ueckHR aemodep: 7—0eHTPOSEKHEIR OrPANHYHTENL; S—Tira YNpaBIeHWR IIaToM JOMACTH:

9—BpANIANWILCECH KOJNBUO ABTOMET pexoca; Ji-neapaul KONBID  apToMaTa-

neperocd; Jf—lwwen-utapEup; f2—rard; JS—-DpYMHHH: [4—0CH Kpenjends tar; 15—epx-

HHE OTPaHHYHTEb B3MEXA) [H——KPOHTONH KPENAEHMN TEeNECKONHIECHKOTO CTeDMHS: }7=—
OCh KpemJeHHK CTEDHHN; {S—TEIecKONAUeCKH cTepikeHb; [0—TpyXuEs.

¥ OCH BpallleHHsl HecylLlero BHHTZ M THra, COeJHHMIOUIAT Ero C aBTo-
MATOM-TIepeKOCoM, pacroiaratace BeptHKaibHO. [IpH TakoM pacnouso-
KeHHH TpeOyeMasi KOMMEHCAIMS B3MaXa JOCTHraeTcs TOrAa, KOrjaa
KOHei, phigara /2 pachodOXHUTCH OT OcH TOPHM3OHTAJABHOIO LIapHUpa B
CTOpPOHY LeHTPa BTyakH, BTyika, Bmno.Hennas no cxeme ¢ur. 129,
npocra NO KOHCTPYKIHHM H B HaroToBieHHH. Bo3MoXHO, YTO No Becy
oHa Oyzer Jerye BTYJOK APYIHX THNOB, CTPOEKTUPOBAHHLIX IPH OBHMHA-
KOBOM 33JaHHH.

BTymku ¢ COBMCUIERHBIMH TOPH3OHTAJIBHWMH LIAPHAPaMH, BCTpe-
HAOLLHECH Ha COBPeMEHHBIX BGPTOJIETaX, BHUIOJIHEHH! B GOJILILMICTBE
cBoeM no cxeme Vi (cm. ¢ur. 113), 7. e. ¢ ORNOCTOPOHHHM KpenJieHHeM
NPOMEMYTOYHOrO 3BeHa K CTYNKIle BTYJKH M YIVIOM §y MeHblne 90°

Ha ¢ur. 130 nokasana KOHCTPYKTHBHAS CXeMa BTYJKH HECYLIEro
BHHTA ¢ coBMeuleHHnMH [III. Crynuua BTYJIKH CHlesaHa H3 crajibHOH
NOKOBKH B BHIE KDECTOBHIE ¢ TPEMs pacnoJioMKeHHBIMH noA yriaoM 120°
nandamy. CTymElla NocaX{eHa Ha TJaBHBEH BaJ PeyKTOopa HECYIEero
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BHUTA HA . WTHOAX. B ropHsoHTaJbHmil mmaprsp J nocTasieHbl JBAa
HMrOJbYATHIX M OAMH YNOPHBEI NOAMHNHHK. Hapyxuble Kolbha NOAIIHII-
HHKOB FOCaykeHhl B CTAJIbHHE CTaKaHbl, 3AlpeccOBaHHbE B Kopmyc,
CocTaBAsOWHMHE KoHel, npoMexyrounoro 3sexa 2, Ocemas Harpyska (mo
OCH TOPH3OHTAJBLHOIO IIADHHPA) BOCIPHHHMAETCA YNOPHLIM NOALIMI-
HHKOM. :

TIpomesxyTouHOe 3BeHO 2 TABPOBOrO CeqeHHs NPEACTABJAACT MTAMIO-
‘BAHHYIO JIeT&1b M3 AJIOMMHHEROrO CIIaBa, ¢ OLHOTO KOHUA HMMEIOL{YID
"KOpIyc A5 FOpH3OHTAJLHOTO WIAPHHPA, a ¢ APYToro — IPOYHIHRY, KyAa
BCTARJIfETCA Najlell BEPTHRAJBLHOIO MIapHHpa &.

BeprHKa/bHbl lIADHHDP MMeeT OAHH MIOJBYATHIH NONIUMNLMK C Tpe-
M5 psigaMi ural. Tladenr 8 BepTHKaAbHOrO LIAPHHPA CJYMHT BHYyTpeHHeH
-0GoAMO# JlJsl HIroJbYATOrO MOAIUMITHHKA.

OceBofl 1IapHHp BBINOJHEH C NOBOPAYHBANOLUHMCA BMECTC C JO-
nacreio kopnycom 4. B rostoke uangu & ocesoro mapHEpa pasMeliler
HroALHaTRIH TOMIUHIKHK BEPTHRALHOTO wapurpa. Ha xBoctHke narnthl
Ha AByX pafHalLHBIX MOAHIMIHMKAX MOCAMMEH KOpHyC OCEBOro ap-
HUpa 4, OKaHZHBAIUWEACS ABOiNOR rpebeHkoOR A/8 KperlieuHs JONACTH.
Best nentpoferHas cuaa Bocnp}rﬁmme'rcn YOOPHBIM POJHKONOAILHA-
HHKOM 6, OAHO 13 KoJel KOTOPOTo YAHpaeTcs B clepHuYecKylo ollopy 7,
uTo ofeceqBacT PABHOMEDHYIO HAPY3KY pOJHKOB Yynophoro nof-
TIHIHYKA,

YIoTHeHe OteBOTO WAPHHPA CO CTOPOHE! JIONACTH OCYLIECTBJSETCS]
KpPHIIKOH ¢ Pe3sHHOBHIM KOJIBHOM &, CO CTOpPOHH BePTHKAJBHOIO UIap-
HHpPa —- Pe3HHOBBIM canbHHKOM 9. BHyTpeHHsis nosocTe oceBoro Iuap-
HUpa HaGHBaeTCa KOHCHCTEHTHOH tMa3kofi, B skcniyarauum cMaska
JoBaBasieTcsi uepes macjeHKy. OrpaHUYHTeNH €BeCa JIONACTH BHINOJHe-
#Hl B BHJe KpOHLuTeliHOB [/} C Pe3HHOBHIMH BOAYLIKAMH, NpPHCONHHEH-
HEIX K crakaHy I!, npexpensieHoMy GOATAMH K HHXXHEMY TOpLY
CTYNHUH BTYJKH. OrpaHHYHTesId CBeca OYeHb IPOMO3JKH. ¥TOM cBeca
Jonacty 2°. Orpandunteny 12 KonefaHuit JONACTH B ILJIOCKOCTH Bpalie-
HHA B BHJie Pe3nHOBIX Oy{hepoB HAXOAATCS HA INTOKE THADABJHYECKOTD
Jemnipepa.

Tuppapaugeckdft aemndep JONACTH CBOMM UMUJIHHADOM KDeNHTCS
TloCpeicTBOM KpoHIITeHHA /3 K roJoBKe nandst ocesoro apHHPA,
a INTOKOM TOCPEACTEOM 1apHHpa /4 — K KOpHIO INPOMEXYTOHHOro
3BeHa. KoMneHcaUHOHHBI 64490K 19, NONOJHAIOMIME XKHAKOCTLIO AeMII-
hepnl Bo Bpemsi paboThi, KPeNHTCS K BepXHeMy Topuy cTymuubl, Ha
NPOMEXYTOYHOM 3BeHe H uand)e 0CEBOro WAPHHPA HAXOAATCS opopul I6
u I7 Ans Kapaamdoro sajuKa J8 ¢ pHuaramy, SIBJSIOLMMACH 3BEHOM
NPOBOZKH YNPABJCHHS OT aBToMara-Neperoca K Nomactd. Kapnaw 19
BaJHKA pA3MELleH HAa OCH BepTHKAJLHOIO HMIAPHHPA AJR HCK/KUYEHHS
BAMSHUS KO JeGaunuil NonacTH Ila ee Yron YCTAlOBRKH.

Tagoro :e THNA BTYJIKa nokasana Ha ¢ur. 131. TopusoHTablinie
IIAPHMPHE TAKKC COBMELICHH HA OCH fecylilero BuHTa. CTYNHUA BTY.IKHM
HuMeeT TPH Uangut /, Ha KOTOpBIX NOCAMeHB HrOJptaThlie NOXLIHIUIMKH
I [lpoMeyToyHoe 3BeHO 2, H3rOTOBJAEHHOE U3 CTAJIBHOH TIOKOBKRH,
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umMeeT ¢ ojJiHoro koHua kopnyc s [, a ¢ gpyroro - ABe npoyLiHHH,
CoefiMHeHHe KOTOPHIX NOCPENICTBOM JBYX OTHEJBHEIX MafsleB 3 C BHJ-
wofi uandu ocesoro mapHupa obpasyer BIll, BHnonHeHHBIR TakKe Ha
HrOJILYATHIX TTOALIHNHEKAX.

B ornuyme oT npemniAymIeHl BTYJIKH, NPOBOAKA YIpaBJEHHs Ha 3TOM
BTyJke — BHyTpenHsis. Ha ock BI nomewen kapaaH, yepes KoTopwifl
nepeflaeTcsi MOMEHT N5 NOBOPAYHBAHHS JIOTACTH B OCEBOM INADHHpE,
HepocTaTox Takodl NpoBojxH — Bo3pacTaHue ofwero Jgopra. [Tpove-

s

@nur. 131, Bryaka ¢ COBMEINCHHHIMH FOPH3OHTAALHLING LIADHHPAMU.

1 ba ropuse ro pa; 2—-np YTOYHOE SBEHO; J—uamel BepTH:
KanbLEOrp MApHHpa; f—xpoHmTefln KpeedHn aeMngepa; S-—=ynmopht OrpaBHYHTEns
BIMaXa; 6--OrpaHHUMTENh OTKIOHEHUH JOMACTH 0 MNOCKOCTH BPAILeHHNA.

KYTOUHOE 3BeHO HMeeT OKHO /IS BLIXOJA puidara INOBOPOTa JONACTH.
Brynga cnaGXeHa BO3LYINHO-THApABJAHYeCKHMH pemmbpepamnu 4. Orpa-
HHYHTEIH MAXOBOTO ABMMKEHHA BKJIOHEHH! B TOPH3OHTAJbHbIE MIAPITHPHL
¥noput §, BBEPHYTHIE B KOPNyC WIAPHHPA, YNHPaAch B CTEHKH KAHAaBKIl,
BHGpaHHOlk HA pande cTynuUH, OrpaHHYHBAIOT B3MaX JIOMACTH BBEpPX H
cpec ee BHH3. Orpanuuntenu KonefaHHA JONMACTH 6 B ILIOCKOCTH Bpa-
UIEHHSl OCYIIECTBJCHLI B BHAE YNMOPHO! [JIOWMAAKH B MpPOYIUMHAX
IPOMEKYTOYHOTO 3BEHA, B KOTOPYI0 YAMPAeTCs BHICTYNaM¥ BHJIKA Uan-
(Ll OCeBOrO LIAPHEpA.

Ha ¢ur. 132 nokasaua Bryaxka ¢ coswetnensbivMu I, npumeHen-
HAA W3 KOMOVMHHDOBAHHOM BEpTOJCTE. DTa BTY.JIKA NPHCOENHHACTCH
¥ BaJgy KapAaHom [, kpellienue J01ACTCH XO BTY.IKC — IMAPHUPHOE,
I coemelneHbl HA OCY HeCYNIero BHuTA. YNpaBjicHHe BCPTOJETOM
OCYILECTRASIETCA HEMOCPEJACTBEHHO HAKJOHOM BTYAKH [PY  TNOMOLIM
ARTOMATA-NEPEROCA. YTLIOM YCTAHOBKH JOTACTCH M3 KaGuubl Me vripaz-

12 won, BpaTyxun
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dur. 132, Bryara

KOMEHHHPOBAHHCOTO t

BEPTOJIETA Ha Kap-

nane Oe3s OceBHX
nIapEAPOR.

I—KappaH; 2—ruapae.
AeCKEE nemngep:
J—arToMar - MENEKOC:
4—BEPTHRANLHLIE LIAP-
Hup;, S5—nanda ropa-
IGHTANREOro MARNEpsT: H

f—npoMEeXYTOUHCE H
ARCHO, 7—HOPITYC OCe- t

ROTG LIAPHUPA.
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JROT — OH ABTOMATHYECKH IOK HATPY3KOA YBEJHMUMBAETCH TIPH CHJILHO
nosepuyroM [T (5°<90°) BeaencTsde yraa KOHYCHOCTH M OTKJAGHEHHS
JIONACTH B TLIOCKCCTH BpallieHusi. [TofoOHble BTYIKH C ABTOMATHUECKHM
H3MEHEHHEM LIATA NPUMEHSIMCh HA NPHTAKMKX aBTOMHPAX M HA3bl-
BaJHCh ABTOLHHAMHIECKIMH.

Hemndepnr nonactei

B 10 Bpemsz xak Kanebaxie Jonacret otHocHrtensHo I'TII cHARHO
AemipHpyeTcst H3MeHeHHeM MOLLEMHON CHJBl PH MaXOBOM [BHXEHHH,
Kode6aHHA JIONACTH B [JIOCKOCTH BpallleHHs AeMN(pHpYoTCs BechMa
cia6o oTHoexTensHo B, Tak Kak conpoTHBJEHHE JIONACTH MAJO H3Me-
HACTCH NDH ITHX KOJeGAHHSAX. [Tpe moGoM BHe3aMHOM H3MeHEHHH
TOLLEMHON CHJbL (B YCJOBHSIX HOPHBHCTOIO BETpa), Pe3KOM MaHeBpe
WIH KPATKOBPEMEHHOM HMMOYJbCE OT CHIOBOA YCTAHOBKH BO3HHKAOT
HeXenaTesbHble KOJeGaHHs JIONACTH KAK MAsiTHHKA B Moje leHTpobesx-
HEIX CHJI, HMeIoi(He OTHOCHTeJbHO GoJibliyxo ammautyRy. [lostomy
HeoGX0JWMO CTABHTL MEMJAY KAx(IOA JIONACTHIO H BTYJKOH Aemmndep.

Kakr npaBuso, Bce BTYJKH HeCYIIHX BHHTOB C UIADHHPHBIMH Jofa-
cTAMA 0o6s3aTenbio HMeloT AeMndepn Jonacrefl. Mx ocHoBHoe HasHa-
yeHHe — racHTh CBOGOJRHE MasTHHKOBble KoJeOaHH§l JONACTH OTHOCH-
TeJlbHO BEPTHKAJLHOIO LIAPHHPA, He 1aBas KM NOAJNEPHHBATL CAMOBO3-
6yxparoliHecs KoxefaHHs BeproJera (aBrokosefailusf) Ha 3eMJse H B
Bospyxe. Kpome Toro, feMntepn BuIMOJHAIOT ellle podb GydepoB np#
3aNyCKe HeCYILero BHHTA, CMSIryas pPHIBKH H NPefOXPAHHS JOMNACTH OT
* TIOJIOMKH.

OcuoBHule Tpebosabusi Kk AeMriepam CaexylouiHe:

1. XapaKrepuCTHKM y BCex AeMI(CPOB AAHHOIO HECYULLrQ BHIUTA
NOKHBI ObITh OJHHAKOBHE, TAK KAK HEOAMHAKOBOCTL XADUKTEPHCTHK
AeMNthepoB BH30BET HeCNOKOHHYI0 paloTy HeCyLIEro RHHTA.

2. JKenatenbHO, YTOOB XapaKTePHCTHKH AeMI(CPOB He MEHSWIHCL CO
EpEMEeHeM HJH OT H3MEHeHHs! HapyxHhIX ycaoswil. Jlonyckawores He-
GovibliMe HIMEHENHs XapaKTepHCTHK, NPH YCJIOBHH YTO Y BCeX Jdemnpe-
POB HECYLLErO BHHTA OHH H3MEHSIOTCSl OJHHAKOBO.

3. Kouctpykuusa nemngeporR AOKHA NO3BOJATL B HEKOTOPHIX IIpe-
Jejlax peryJHpoBaTh MOMEHT, CO3AaBaeMhlii AeMN(epoM OTHOCHTE/LHO
BIII, 4To meo6xoiumM0 AJA OKOHUATENLHOH Dery/MpPOBKH nen.mrbepa npu
'[e’l“HbIX HCIIBITAHHSIX BepPTOJIeTa.

4. HagexHocts B pa6ote. JIOMKHb GBHITh HCKJOUEHE YCTAJAQCTHBIC
paspymenna Jneraneii Aemngepa, 3aefaHHA H 3'1munusaﬂuﬂ B 3BCHOLAX
K WIADHHPAX CHCTEMbl geMIidepa.

5. Hemndeps He A0/MHbL Tpe6oBaTh GOJALIIOLO YXOAA H YacToro
pery.JispoBaHHs.

Ha Beprosietax npuMeHsioTCs NeMmndepbt ARYX THIIOB: (PHKLHOIIILIE
H THApABJHYECKHE.

OpukuHoHHKHT neMmodep (Pur. 133) cocronr u3 Habopa
NIACTHH-IHCKOB 2, B GOJbIUMHCTEE CJAYYACB CTAJBHAHIX, M d)p}{mmonﬂu\
IKCKOB 3, NPHXATHX WPYr K APYTY peryaupyemoi npyscubiofi 4. [IMpu

12~
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-gonebGauuu Jonactu orHocureqnlio BLI cranpusle maacTuHnr 2 umelor
VIVIOBOE . TiepeMellleHHe OTHOCHTERHO OMCKOB J, TAK KaK HepBbie 3a-
&penJieHsl Ha NONBHMHON 4acTH, a BTOPLIE — Ha HETIOJBHKHON HJIH
nmaoGopor. Haxarue npyxuin
CO3JAET TPEHHE MEHNY AHCKAMH.
Cuanbl TpeHus: GTHOCHTEJIBLHO BEp-
THKAJLHOTO IHADHMpPA CO3LAIOT
MOMEHT TPeHHS (PPHKUHOHHOTD

. 5 s
B =< 5 MReMmntepa, KOTOPHIH OKashipaer
b N COTIPOTHB/IEHHe YITIOBOMY OTKJIC-
G HEHMIO JIOTIACTH. DPMKIHOHHBIN

AeMikbep HMeeT TIpH INAHHOH 3a-
TSKKE NPYMHHB DOYTH NOCTOSH-
HBIE MOMEHT TPEeHHsl 3a BpeMs
OTKJIOHEHHS JIONAactd B ONHY
CTOPOHY' H MeHsieT 3HaK NpH 06-
paTHOM IBHXKeHuH. MoMeHT Tpe-
) HHS TIOKOSl Y HEro 'HECKOALKO

& Sbapine, uYeM MOMEHT TpeHHsl

®ur. 133, Cxema dpuxuponnoro penn. ADHAECHHS, OIHAKO €r0 BeHYM-

« depa. Ha MEHACTCH ellle B 3ABUCHMOCTH
I~npomexyTouoe amewo; f—cramsuan ma.  OT ‘COCTOSHMS NOBePXHOCTER M-
ggggéoi—d)o&i:g:gonl::;lﬂ &l}iﬁ«:ﬁ%&%ﬂﬂ;ﬁ;z CKOB: TIOTamaHWe Machka, Nbijaw,
THK2JRHOTO ntAPHIpA, BOJLI U HEPABHOMEePHOCTL BbIPA-

BOTKM 1IOBepXHOCTed B CHJLIIOH

CrefieHd BJAMACT HA BCJANYNNY MOMeHTa TpeHHd. DPHKLHOHHBIE AeMiide-
phl HyXKJAMOTCH B MOCTOSIHHOM YXOAe M YACTOM Pery.IMpoBaHHM. B 3ToM
nx wemocTaTok. HecMOTpS HA BX mpocTOTY, BCE ME B MOCIENHHX KO-

Qur, 134, Cxema rudpasanuecxoro LeMmidepa,

I—uRauHAD; 2—INTOK € MOpluHex; J—YRNOTHEHWE: 4—[TANBLEl KpeiieHHs Acmnde-
pa K AonacTH; S—KannGpoBaHHOC OTRCPCTHE. :

CTPYKUHSAX BEpTOAETOB BCE Walie [IPUMEHAIOTCS  TUAPaBIHYECKHe
Jemndepst.’ .
F'mppasauvecxulli pemMndep, cxemMa KOTOPOIC NOKa3aHa
Ha ¢ur. 134, cocronT M3 nHIuHApa ¥ wToka ¢ nopirxeM 2. lopieHs,
JBHErasch OTHOCHTEIBHO IEJHHAPA, NPOTA/IKHBAET Uepes KA ubposanHoe
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UTBEPCTHEe B TOPILHE »KHUIKOCTh M3 ORZHOM ToJOCTH B yipyryio. Mereuense
HKHAKOCTH depe3 3TO OTBEPCTHE C HEKOTOPOW CKOPOCTbIC M CO37@eT IHA-
PABJHMYECKOe CONPOTHBACHHE, TMpouopuncHaqbHoe V" (rle 7 Moxer
Otk paBio 1—2). Moment Aemndepa MOMyUaeTcs YMHOMEHHEM: 3TOTMO
CONPOTHRJICHHSl HA IIEYO Iy, T. €. Ha PACCTOAHHE MO NepNeHIHKYJEAPY
OT ocu 1WTOKa 1o ocu BILIL

T'unpapanyecknit Aemmndep N0 KOHCTPYKIMH CjoxkHee (PHKLUMOHHO-
ro, HO MMeeT Iepef, NocAefIRHM CYIIecTBeHHLIE PeuMylllecTBa: BO-Iep-
BHIX, OH ABJIRETCH Jy4IUHM FacHTeleM MASITHUKOBHX {CBOGOIHBIX) KO-
neGanmnk JIONACTH, TaK KaK JeKpeMeHT 3aTyxaHHs KoJeGaHull JonacTi
¢ rHApasIvuecKuMu femndepavu npornopmptoHaneH I, torma Kak npw
(ppUKIHOHHOM Aemipepe oH NmponopuuoHaseH kf;, BO-BTODLIX, THADAR.IH-
yecKHe AeMmIepH, OTperyJupoBaHHEE Ha OJHO M TO 3Ke IHAPaBJude-
CKOe -COTIPOTHRJEHKe, COXPaHAT OJMHAKOBOCTL CBOMX XaPaKTePHCTHK
IPM M3MeHMBIIMXCH YCJIOBHAX PabOTH.

OcHOBHOH HeJOCTaTOK rHAPABIMYECKOrO AeMndepa COCTORT B TOM,
4TO ero CONPOTHBJ/EHHE 3ABUCHT OT CKOPOCTH M CHJBHO EO3pacraeT HpH
VBENHYCHHH CKOPOCTH. JTO MONET CAYYHTbCA TPH OOJbIIOM OTKJIOHC-
HHM DYYKH JeTduKa, NP PE3KOM pa3BOpOTe WM Ha APYroM Iepexof-
oM pexxume. JlJia HCKIIOYeHUS 3TOrO HeRocrarka HeoOXOAUMO BBOAMTh
B KOHCTPYKUMIO Aemiepa NpeAoxpanuTe/bHble KlanaHbl, KOTophle Gy-
A¥T AOTOJHUTEIbHO TiepellyCKarh »KUAKOCTb U3 OANOH TOJOCTH B ADY-
ryto’ (ecsH Aasierie B [0.0CTH 6yaeT GoMbHIE MAKCHMAABHO NONYCTH-
moro). Oun paBoTaloT TOBKO 3DIHIOAHYCCKY, NPH upe3BLUaliubix pe-
HMaX,

XapakrepucrrKa ruipapiudeckoro nemndepa Moxer HeJOIYCTHMO
H3MEHHTLCA BCJEACTBUC 00pa30Baliis IMYJbCHH HUIKOCTH C BO3LYXOM,
YTO MOMET MMEThb MeCTO TPH NONAAaHH¥ BO3AYXA B LOJOCTH IUAMHADA
JeMnpepa BMeCTO BHTEKLIER OTTY.AA WWIAKOCTH.

Tax xaK yTeuxa MOMET OHTR pa3HOR y AeMNGepoB HEeCYLHero BHH-
Ta, TO 3T0 eille fosdce yxyAulaeT noJjoxenHe. I10yromMy Hapsiny ¢ Xopo-
UMM YIJIOTHEHKeM NoJocTell UNIHIAPa Aemndepa HeobX0FHMO I/ mof-
HOTO MCKIIOUeHUst-06Pa30BaHus SMYALCHH JKHAKOQCTH C BOJAYXOM AeMIl-
tep B paGore NOCTOSIHHO TIONOJHATH KUAKOCTHIO, JJIA HCMO B CHCTEMY
feMiidepoB 0653aTe/IbHO HANO BROJHTE KOMIEHCATOPH MRHAKOCTH.

Kommnencatop moxuo menars obwinit Anst Beex AeMnepoOB MM HH-
AMBEAYAJNbHEIR Ha Kaxash aemndep.

PekxoMenganuu no npoekTuporBaHuio jgemnde-
poB. Jlemndep Harpyxaer Komesdb JIONACTH H JAETAJM BTYJKM [epe-
MeHHHIMH CHJIAMH, NO3TOMY JKeJaTeNbHO UMeTh €ro MOMEHT MHHMMAJb-
HBIM, 118 970l nenu Tpebyercs chesaTh pacdeT HA aBTOKOJe6aHHA Bep-
TOJIETa HA 3eMJe B Ha pexume BHceHMs. Kaxk H3BeCTHO, aBTOKOJe6aHHA
3aBHCSAT OT YACTOTH MARTHUKOBHX KOJdeGaHHN JOMACTH OTHOCHTEALHO
BHI, momenTa aemmpepa, ynpyrux u JAeMNGUPYIOLIMX XapaKTepHCTHE
KOHCTPYKUMEA, NOANEPXKHBAIOUIMX BTYJKY Hecyllero BHMHT4, H XapakTe-
PMCTHK aMOpTH3aTOPOB LIAcCH M MHeBMaTHKOE. KOMSHHHpDYs COOTBeT-
CTBEHHN ITH MapaMeTphl, MOMKHO HANTH MHHUMAJLEO HeoOXONMMEHR No
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BeJIHYHHE MOMEHT AeMN{HPOBAHHA JJs HCKTIOYEHUS aBTOKOJeGaHMl B
Juanasore paGounx o6OPOTOB HecylLIero BMHTA Kak NPH paboTe Ia seMm-
Je, TaK B B BO3Ayxe. Pacuer 3TOT Noka BecbMa c/oxeH. [TosToMy npak-
THYeCKH BHOMpPAIOT MOMEHT AeMIbHPOBanus HCXOZA M3 ONEITA NpUMe-
HeHHA TeX WM WHLIX JeMndepoB HA CyIiecTBYIOUIHX BepToJerax. Mo-
MeHT QPUKUMONHOIG jseMIdepa obuuHo cocrasdaser 10—ibY% cpeanero
KPYTANIErO MOMEHTA MeCyIUero BHHTA, PKXOASINErocs Ha OAHY Jo-
racTe. Tuapasandeckuii zemMnpep uMeer MOMENT, MeHsIOWMIlcs 32 LUK
(ur. 135). B 3T0M ciyyae ero MAaKCHMAaJbHOE 3HA4YeHHe JOJIKHO CO-
cTasasTth 15—209% cpenHero kpyTsilero MoMeHTa Jonactu. MakcH-
MaJBHO JONYCTHMHH MOMeHT jeMIkbepa, ONpelefsieMulfi NPefOXpPaHH-
TeJNBHHIMH KJIATIAHAMH, HY’KHO BHIGHPATH HCXOAS M3 BEeJMYHHEl JOMYCTH-
MHX TepeMeHHHX HanpsoKeHul (HH3Ke Npefesa ycTajoCTH) B JeTajsx
KPeIJIeHHd JIONAcTH Ko BTYJIKE U B
KOMJIe JIOTIACTH.
CTpemsenne yMeHBIIMTE pabo-
ugii MoMeHT aeMndepa ofbcHACTCS
£ TOJBKO CcOCOpPAXKEeHHsMYH [POY-
OCTH, HO €uie ¥ TeM, 4To pabory
{ nemndepor npm KosebaHusx JIo-
" nactn oreochreasbo BIL wamo pac-
CMaTPUBAaTh KAK HOTEPI0 MOILHOCTH
seproviera (3ta paborta npeocbpa-
ayeTca B TeIJICTY, KOTOpPas 3aTeM
pacceuBaercs). Kpome toro, geMn-
thepal ¢ GOTBIUHM PPUKLHOHHBIM HIIH FHAPABJIRYECKHM COTIPOTHRIEHHEM
OyAyT DoyyaThesa COMBIUMX pasMepoB M THAXeAbMM 1o eecy. Ecau
HAapsAy c AemidepaMu CTAaBATCR MeXAYJoDacTHHe csssy (Bydeps),
KaK, HANpHMep, Ha EBTYJAKe ¢ur, 127, to moMelr Aemndepa MOKHO
6paTh MemHbIle, TAK Kak MexayaonacThHsle Gyvhepul OrpaHuYHBAT HA-
pacTaHHe AMMUIMTYJ, CBOGOMHLIX MasTHAKGBLIX KONeBaHui JNonacTd of-
Hocutedene Bl w  npensTcTBYIOT aBTOKGJMefaHusAM, PpPHKLHOHHBE
JeMn(epn HYXHO OPOEKTHDOBATE ¢ HEKOTOPHIM 3anacoM, AJsi TOro
wrofhl MOMXHO OBUIO NpH MOMNBITAHHAX NOROSPATH NyTeM 3aTSDKKH Tpy-
AKUHOM HYXEBIi MoMeHT. O6s3aTelbH0 B KOKCTPYKUMH €ro HYXHO
NpenycMOTPeTs KOXKYX, KOTOPHit 3aKkpuBa 6H AeMndep ¥ npesoxpaHsi
€rc OT NOMAAAHHS BJArd, NBIW H Machaa, Paboyuit MOMeHT or rHMApas-
JHYeCKoro AeMndepa MOKHO H3MEHSITb, MEHssl BEeJHUHHY INPOXOIHOrO
OTBepcTHA. Jlyullie Bcero AeMmndep NPOEKTHPOBATE ¢ OOMBIIHM XOAOM
NOpHINS, TORJAa M TpOXOfiHoe orsepctHe Gyner Gosbure, IllTok rmgpas-
JIHUECKOTO AEMIiepa HYXKHO TaKie 3aHMI[ATh YeXJOM, YTOOH OH He
OKHCJISUICY M He TpsisHEJACA (TO H Apyroe Oyher TIpHBOAMTL K Oul-
CTPOMY H3HOCY YOJIOTHHTENbHHIX MaHXer). Yalel KpelIeHHs nemngepa
He JO/KHH uMerh Juogdroe. [lepe mMOCTAHOBKOH Ha BeprosteT JeMIl-
deprl mosKHM OLiTh OporapupopaHbl. [HIpapiamdeckxe aemmngeps!
HYKHO HCOHTHIBATG HA CHEUHANLHOM CTeHfie; HaMepsist AaBJeHHS B
NOJOCTH LMJAMHADA HJIH YCHJHS B LITOKe 32 OJHH HMKJ C 3alACBHIO HX

bur, 135, MuarpaMma m3MeHcHHS You-
A 1O mToKY (3anuck ocuunnorpada).
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Trasa 1. Hecyuwue suntal

na ocugiunorpade, Momno MoAo6paTh TpebyeMulil NHAMETP NPOXGAHOTO -
oreepctHa. Huxe npHBegeHH OMUCAHAA HEKOTOPHIX KOHCTPYKUKRE QpHK-

(HOHHHX M rdapaBAndecknx gemnbepos,
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Qur, 136. OpHMKUHORABIA AeMndep 3aKpPHTOrG THIA.

by S—IIpH-
7—NOABUKHARA TacTh]
naNe: I—MpOMeKYTOYHOE SHEHOD 10—G60aT KpPEMAeHHEA-

7 W 2—cradeHuLC JHCKH] F—HPYKHNAL 4-=poeIHHRTEJALHEAN JIETA.
HUMIloe XKONhilp:  (—Hanpaeisioliee KOMbLO;

Ha ¢ur: 136 nokasaHa KOHCTPYKIHA {PpHKIHOEHOTC memmngepa 3a-
kpriToro THna. JLHCKH Zemntepa CHHMAIOTCH ABYM#A NPYyKHHAME yepes
petade 4. CrajbHbie JHCKH { BXomAT B LLIHUE AeTasH 6, KoTopas kpe-
NHTCS K KOPIycY OceBOro ImapHHpa. CrajipHEle OHCKH 2 TaKixe 4Yepes
IIHLM CBA3AHH ¢ AeTanbio 4, KoTOpas NOcaxeHa HA IAJen H 3akpefl-
fewa oT nposopoTa Goarom 10 K [IPOMENYTOUHOMY 3BeHy 9. MoMent
neMmepa perypyKT 3aTHHKOH NPYXWH NPpH NOMOLLH BHHTA. PpHK-
I[HOHEEIE MCKH He NPHKJIET

RBAIOT K CTAJILHEIM JHCKaM, a4 YKIaABBAWT -
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Mexly HEMH. YcraHoska femndiepa Ha BTyaKe npHBesneHa Ha ¢ur. 125.
Ha dwr. 137 msofpamed (pHKUMOHHELH AeMmep OTKPHTOTO THIA.
CTasbHEe DOABIDKHBIC JIHCKH J MOCAaXeHH Ha ILIHIAX HeMOcPeACTBEHNO
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Gwur, 137, OpHENROHBBIE AeMmep OTKpuITOrC THAA.

I—=CTanbipe NOABHXKHME IHCKYM, 2~—N2J€ll BEPTAKANbHONG mapnupa: J—xopnyc
nepexoMHof [ETATH BTYAKW;, d—NDpYXKHHA.

Ha maJell 2 BepTHKAJLHOIO WIaDEKpa. YcTaHOBKa JemItheDa Ha BTYJKe
noKa3aua -Ha ur. 127. i =

. Ha dur, 138 npuBefena KOHCTPYKIHS MNPYMKHNHO-THADABAHYECKOro
nemngepa aonacti. Jlemndep cOCTOMT W3 LMNHHApa §, ITOKa ¢ NoOpim-
HeM 8, Npe/OXPAHHTCILHEIX K1anaHos 7 1 NpyXHHE 9. LIuimuip ¢ KO-
OB 3aKPHT KPHIOKAME, KOTOpHle IIPHKATBl K ero Topuam rafikof 3 -
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u koprnycom /0. B wpRIiKax nocTasfieHH BTYJOYKH 2, MO KOTOPHIM
CROMB3UT WToK. Ha umapnnpe uMerorcs nge namdwl /3, KOTOPHIMH 1wH-
JIHHAD KPEIHTCH GOCPeNCTBOM KPOHITelHOB /2 K BHJKe HaThl OCEBOTO
wapuapa, 1Tok BHNORHeH 3aonHe ¢ nopludeM. Ha onpoM wodue 1to-
Ka HaBeDHYT HaKoHeuHuK / ¢ IIapHKOMOALTHIHHKOM, BHyTpeHHee KOJb-

¥ 1o KOTOPOro HaeBaercs Ha MaJjell MNOPH3OHTAJLHOTO IapHHpPa.

B KoJIBLeBEIX BHITOMKAX [OPIHHS PACHGJIOKEHH 1B Pa3pPe3HbIX YILIOT-
HHTeJbHHX KOJbLa 6 M3 uyryHa. [Iopient gesRT Kamepy WHIHHApa Ha
JBe NONOCTH, KOTOPBIE COO0MAalTes MeXAy coGoR nmepenycKHEIM Kanub-
poBaRHHM oTBepcTieM [6. B ropuieHn nocTaBiaeHh Ha pe3bbe fBa rpe-
ROXPANRTEAbHEIX PelyKUHOHHBX KJanaHa 7 — 110 OfTHOMY Ha KaKAyio
TOA0CTh NUAKHAPA. PelAyKUROHHKI KJanay NocpedcTBOM NPy»uaul f7
peryampyercs Ha onpefiefieHHoe CTaTHYeCKoe AaBlleHre. Kaxkpas mo-
JI0CTh HWIMHAPa CHaG)KeHa KOMIEHCAMROHHHIMR OBPATHBIMH KJanaHda-
MM 15, yepes KOTOpLIe OHR NOMOJHAIOTCA JXKHUAKOCTBIO K3 OGLIEro KoM-
TieHCallHOHHOrO Gayka. C OJIHOM CTOPOHHL IIHJMHAPa BMecTO TalKM Ha-
BEPHYT Ha WIHMHIED KOpnyc [0 DPyXuum, BHYTPH KOTOPOTO MEXIY
OBYMA YIOpaMRr IIOMElleHa NPYXMHA 9, paGorawolias BCerfa Ha
caTHe, YnuioTHeHue nemidepa no wrBky ocyuwecrpiserca npu NOMoO-
I} PE3RHOBHX WM KOXKambX MaHxeT [4. YniomHenve ro pessbe ao-
CTRI'AETCH NOCTAHOBKOY PeSHHOBHIX KoJjey 4 B KPHILKAX LMJRHADa.
Komnencamuonsuit Sauok (¢pur. 139) npencraBaser coboil pesepByap 4

v € NOpIlHeM, B KOTOPHIl Yepes WITYIeD 1 3amupaercs MEAKOCTh, [lop-
HleAb 104 BO3feHiCTBREM TIPYXXMHH 2 CO3JaeT BHYTPH pe3epByapa AaB-
Jierre oT 1 no 3 ar. KunrocTs u3 Gayka nogaercs K oﬁpa'rubm KJana-
KaM IO AIOPHTOBHIM IITaHraM 5, a YePe3 KOMIeHCAllMOHHBIH OGpaTHHINA

* KManaH NofaeTcs B TNOJOCTh LMJIMHEApA TOrAa, KOrga 3Ta NOJOCTh He
NOJHOCTLIO 3allOHEHa XMAKOCTRIO M JaBlieHWe B Hell MeHbille, ueM B
KOMIleHCcallHOHHOM Gauxke. EcJiH gaBlieHHe B IOJOCTH KJlamaHa Oyger
Gonbllle, YeM A4BJdeHHe B KOMMeHCallMOHHOM OavKe, TO KJanmaH 3aKpoer-
CA ¥ He NpPONYCTHT JXHAKOCTD M3 MOJOCTH UMJAMHADA.

Ilpu mBuxkeHun LuJAHHAPA aeMndepa OTHOCHTEJRHO IITOKA H3Me-
HAeTCA CHJa NPYXWHE, AefcTByOUleR Ha IUJIWHAD, a fepeTeKaHHe
JKHAKOCTH H3 OfHOH MOJOCTH B APYryK UePe3 KanuOpOBaKHOe Hepemny-
CKHOE OTBEPCTHE CO3MaeT FHAPABJAHYECKOE CONPOTHBICHKC JIBHMKEHHIO
unaueapa. Cuia THAPABJIKUECKOrO CONPOTHERJICHHS BMecTe ¢ cHJIOH npy-
HHHEB, JeHCTBYA Ha N/ede OTHOCHTEJIbHO BEPTHKAJIBHOIO IIAPHHPA, CO3-

b} AaeT MOMEHT .H.E'Ml[(l)HpOB‘dHHﬂ. HpH BO3HHMKHOBEHHH B NOJOCTH IWJIHH-
Apa Naejednit, OOJBLINX, yeM AABJeHHe, HA KOTOPOE OTPeryJHPOBaH pe-
IYKUKOHHBIA KJallaH, NPOH3OHAET OTKPHITHE ero M NepelyCK MHAKOCTH
B APYTY1O ITOJIOCTS, ﬁnaro,u.aps YeMy MOMeHT jeMndepa jie IIPeBBICHT

-¥ MaKCHMaJIbHO JONMYCTHMOH BelHUMHHE. YCTaHOBKA jeMidepa Ha BTYJKe
nokazasa Ha ¢ur. 120.

Ha ¢wr. 140 npusegen rpaduk MakcHMaJibHEIX AaBJIEHUH B MNOJO-
crax demndepa y WecTH gemnepos Takoro THna. I'paduk nonyuew
UCMHTaHWAMHE Ha cTeHge {(H3MepeHHe AABAeHMst NPOM3BOAKJIOCH YroJb-
HelM JnaTdukom). Bepxuhe TOuKM TpadMRa nofydeHH MpH GOJLIIOM

Q
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_pyr. 139, KoMnencaumosHu# GayoK And TNONOJIHCHHA MacioM DBipaBlduecKoroe
Aevndepa H CMasKH OCEBOTO THAPHAPA.
i--aarEBHOE WTyilep: Z—TpyKuea; J—nopinedb; 4-—DEACDEYEP; S5—NIDRTOBLIE  MLIaKE;
6—pesepeyap; 7--ruppaBiudecknlt neMndep; 8—pmopuToRufl  LLAART.
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Gur, 140, Tpaduk WMcomTamus LeMil-
- depos.
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X0Zie, KOrNa MakCHMAJbHOE JABJEHHe OTPaHHYHBAJOCh PEXYKIHOHHBIM:
fpeJOXpaHHTebHEM KIGNaHoM. :
Ha ¢ur. 141 npeBezena xpuBas ! H3MEHEHHA NaB/MCHHA B OAHOH nu-
JIOCTH 32 OLFH LHKJ KoJeGauns geMndepa. Tam ke gasa Kpuras 2 nJas
chlyuas, Korda paGoTaeT NpPEeJOXpaHUTENbHLR KJanad. 3aBHCHEMOCTH
JIaBJIEHHA B NOJI0CTH zemndepa or )
BEJHMUHL! MEPENYCKHOro OTBEPCTHA \ . .
noKasada Ha ¢wur. 142, ! '

N HTTNAATT ]

$ur, 141, Xapaktepuctura Aemndiepa,

Ha ¢ur., 143 nzobpaxena Koncmy%uuﬂ THPaBJIHYECKOroO AeMudepa

¢ TeMnepartypHoii kommnencanmeii. Jlemndep cocTopT M3 MuIMHApa 4,
mroka 8 ¥ mopmus 4, LIMAMHZD ¢ IBYX CTOPOH 3aKPHT pe3nBOBBIMH
¥puillKaMi. B KpeIIKax HMEIOTCH MTYLepHl 2 4714 NOABOAA KHAKOCTH K-
muauHApy Aemindiepa. Uepes KpBILIKH

Przsome npoxoautr mroK. IlopiieHs HapHHAYEH

28— Ha WITOK. B ropuibe mMeercs uerhipe
% NPEJOXPAHUTEAEHHX  PEAYKIHOHHBIX a[

\ Kianaga 7 no gga Ha KaXAyio no-

0 N I Jocte, Ha xoemax uimoka nopuus

16 N HMEIOTCH DPe3HHOBHE aMOPTHIaTOPHI,

\’ OrpaHHgMBalOlHe OTKJIOHEHHS JIONACTH

Iz — B ILUIOCKOCTH BPAlIEHHA OTHOCHTELHO

2l BIH. YniorHenHe mopluns mo Hapy-

4 e 4§ 20 HOMY ZHAMETDPY OCYIUECTBAEHO TPEMS

MM GDOH3OBRIMH  Da3Pe3HBIMH  KOJBILA-.

Qur. 142 Fpadwk sapsoumocry MM /3. YIOTHeHHe KpHIIEK W LITOKA

Zapneynss P 8 motocth aeMndepa  OCYLLECTBNSETCH PE3MHOBHIMH KOJIbLIa-

or gmaMerpa d rnepenyckmoro  wmp /2 M erpoBHIM ca’nHEHMkOM 11

oTREpCTHA. K uwimeapy nemndepa xpenutest

TPOfAHUK 6, CBA3LIBaIOWME ofe noJo-

CTH UMJHHAPA ¢ KOMITEHCAUMOHHKIM GaukoM. B Tpolinmke nomernens

KJlanaHbl ¢ KaJAHGPOBAIHGIMH OTBEPCTUSIMH, ONPEASSIAKIIHE THINABIH-

YecKoe CONPOTHBIeHue aemndepa. [IpumeneHMe Takoil cucreMn obec-

[EYMBAET KOMIEHCALHID YTEUKH XKHAKOCTH H3 pemndepa, Tak Kak obe

NOJOCTH IMJMHADA BCETja COGAMHEHH ¢ KOMMEHCAIMOHHHM Gauxom-

gepe3 Tpofiunk. KpoMe T0ro, 4TO BecbMa BaxKHO, 3TO MO3BOJAET
FKHOKOCTH TIPM MOBHILICHHH TEMNEPaTyphl PacilHPATEC Ge3 NOBLILEHUA -

JaB/eHHs B NOJOCTAX AeMmngepa. K TPOHHHKY KRMAKOCT: NOABOAMTCH

\
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nog, He§OMLIIHM AaBJeHHeM 3a CYeT Haropa, CO3NABaeMOro MHUIKOCTLIO
ROxX jeHCTBHeM LieATpobeXHOH CHJIEL

Hemngep patoraer crenywomum ofpasoM. [Ipy A8MKEHHM JONacTH
orHocuTesibo Bl wwmuezap xemndepa nepeMelllaeTcss OTHOCHTENBHO
NOpLIHS, 3aCTaBAAA MUAKOCTb NepeTeKaTh Yepe3d KilanaHH TPOHHMKA K3
onHofi nosocTH B Apyryw. JKuakocTs, nocTynampmas noj AaefieHHeM B
TpOHiHUK, NMpHMHMaeT KJanaH K Ceflly M NepeTeKaeT Yepes HefojbiLioe
kanmuGpopanHoe orscpcTHe f7 B gHMINe KianaHa (oTBepcTdst Goibnlero
ceuenus I8, HMewlMecs B KOHMUeCKOH 4aCTH KJjanaHa, npM 3TOM 3a-
KpHTH ). Bropoit e kanae B TpoKHMKe, NMPOTHBOMNOJOXHO Pacnoo-
WeHHRIH, JIETKO OTIKMMAeTCsl OT celjla AaBieHHeM XXUAKOCTH (Tak Kaw

_OH MpUXKaT K ceiiy ciaSolt npyxuHoit). IIpu sroM oTKpeiBaroTea ue-

Prez
560 L~
= tcex
J
[ 50 o 10 zg0
V mmfen
$ur, 144, XapakTepuCmnra pemn- Dur, 145, Kpusas oran cORpOTHBIEC-
depa. HHA 33 OMH IMKA KoaeOaHes (3anmcs
ocouazonpada}.

THpe orBepcrHe /8 B KOHMYeCKOH wacT KJanada 15, M moc/iefHHE He
CO3JAET CONPOTHBJICHHA ANA NPOTEeKaHAS XKHAKOCTH B N0JOCTb, Tie AaB-
JieHMe MeHblle, YeM B MOJIOCTH TPOfHMKA (B pacluHpsoliefics NMOJOCTH
BOSMOMKHO JaXe paspexenHe).

Ha ¢ur. 144 npuBeneHa xapakTepucTHKa Takoro aeMigepa. B we-
KOTOpHIX Hpefeliax MSMeHeHHMs CKOPOCTH ABWIKEHHA MOPIFHA B LMMH-
Hipe coMNpoTHRJIenHe Aemndepa Malo U3MeHAeTcd, 4TO OFBACHAETCH Ha-
JUydeM B MOPIIHe NpPEAOXPAHHTENLHHIX KJanaHoB, OrpaHHYHBAIOWMX
MaKCHMaJbHOe BABIeHUe.

Ha ¢wur. 145 npepcraBieHa KpMBas CUJIBI CONMPOTHBJAEHUS 324 OXHH
UMK KoJeGaHMA Takoro gemndepa (3anucana ocmuanorpacgom). 3y6-
B KPHBOHl YKasbBalOT Ha OTKPHITHE NPeFOXPaHMUTEJbHHX K.anaHOR.

ITogo6umil no npuHIMNY AeHCTBHA, HO EPYroil KOHCTPYKNMH MApaB-

JvdecKHH Remrdep (npoekT} ¢ TeMnepaTYpHOl KoMileHcaimei u3oGpa-

xeH Ha ¢wur. 146. [TononkeHte ero NpOHMCXORMT Hepe3 LITyuep £ ¥ Buy-
TpeHHee CBeplieHHe INTOKa M HaNee uepe3 MepelyCcKHHe KJanaHu 9,
COENMHIONINE NOJOCTH BHYTPeHHero CBRepJeHHA IUTOKA ¢ MOJIOCTHMH
OHJIHHApA. PemyKlluouHKe NpefoXpanuTe/bHHE KlianaHe & B 3TOH KOH-
CTPYKIHM TaKMe CJYKaT AJ8 OrpaHHuYeHHA MaKCHMAJbHOTO WaBIeHyH.
HapyxHble yacTH MTOKA 3aKPHITH Ye€XNaMHM JJSl NpefoXPaHeHHs OT
vpa3u ¥ Baark. [lonojseHne XHAKOCTHLX) NPOMCXOZHT H3 OOLIEr0 KOM-
neHcanuonHoro Gavka. YcraHoBKa sToro BeMndiepa Ha BTYJIKe NPHBe-
Aena Ha dur. 129.
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Gwr, 146, Tuapasamueckui pemmdep ¢ TeMnepaTypuoi KoMneucanmed (npoexT) .

J—nanxa wTOKa: J--uTynep; J—rafika; 4—pemuoRnf _ Gydieps  S—mexon f—uanda;
7—hiTOK £ NOPLIHEMS S—penyKUHROHNET npenoxpaHuTeILlisi Knanat; 8 n [0—nepedYCKiiHe
KAATIARLL

§ 9. BTYJKH HECYUIHX BHHTOB HA KAPIXAHE

A3pOJMHAMHYECKH CXeMa HCCYIIeTo BHHTa HA Kaphaue fuauska K
CXeMe HeCyluero BUHTA C IIapTMPHEIMH JIOMAcTAMH. Ilonsecka na Kap-
JBaue HO3BOJAET:

1. ABToMaTHUecKH, BJarczapsd MaxOBOMY IBHMEHHIO Jonactell B
[IOCKQCTH THMM, HCKJOUATH BJHAHWe acMMMeTPUH IOTOKa, Tak kak
cHlla TArE Hecyulero BmeTa Oyzmer
NPOXOAIMTL Yepes LEHTP KapAaxa,
He co3jlaBaf OTHOCHTEJLHC BTYJIKH
HM MoOMeHTa KpeHa, HM MOMeHTa — '. pr
TaHraxa.

2. Hagaousats omeTaeMbld HHCK
HecyILero BHHTA JOCPENCTBOM aB-
ToMaTa-fepekoca B Jio6oM Hampas-
JICHHH B UedsX AOCTHXEHHs MOCTY-
NaTebHOro I0JeTa W YIpaBJiehHs
BeproJieTOM, JlonacTw coseplaoT
MaxXoRoe JBHXKeHHe OTHOCHTENbHO
KapjlaHa He He3aBHCKMo EPYr OT
Zpyra; ecau Xakas-Jufo JOnacTb
OTKJOHMTCA BBepX, TO [POTHBOINO-
JoMHasa eff JofacTh (pacnoJoxeHHas oT Hee ua 180°) Ha TaKo#t ke
yrodl OTRJICHMTCA BHH3,

BTy KM Hecyluero BMHTa HA KapiaHe CYWECTBEHHO OTJHHATCS L0
KOHCTPYKTHBHOf CXemé OT BTY.IOK HECYUMX BHHTOB C lIADHHPHLIMH J0-
nacTMK. Y HAX OTCYTCTBYIOT BEpTHKAJbHHE H TOPH3OHTaAbibe Ludp-
HHPH (OTAEAbHBIE L5 KAMXKAOH aonacti) w gemndepr Jonacreil. I'oph-
joHTAJbHBiE [HApHHPLI 3aMeHfAeT KapildH. Ha ¢ur. 147 paHa cxeMa

$ur. 147. CxeMa BTy KM Ha Kaphasne.
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BTYJIKH JABYXJOMAcTHOre HEeCYLIero BuHTa Ha Kapfaee, naubosice qacro
BCTPEHAIIICHCA B COBPeMeHHHX KoueTpyKUuax. OcobeHHOCTHIO e¢ fB-
JSETCA TO, UTO MOMEHT TPEHHS NOAWMNIMKOR OCEBOIO Lapliupi He fle-
pelacrcs pa yupanseiHe, Tak KaK NHKTHYCCKOC M3MEHCHHEe Yria yeTd-
HOBKHM JTONACTY NPOMCXOZMT 3@ CUET O/IIOBPEMCHHOrO NOBOPOTa OBCHX
JonacTell OTHOCKTE.LHO WiaDHHPHOH OCH Kappala ad, NOTOMY 4TO Hap-
HHUPHEIA MOMEHT OT TPEHHS B YNODHHX NOAUWHMNHHKAX OCEBBIX lIapHH-
POB, 1IArPYIKeHHBIX HEHTpobexHol cHioH, ropasfo Gofplie Io BeJHYH-
He, YeM ITapHHPHEIH MOMEHT OT TPeHHs B TOZLIHMHHMKAX 3Tod ocH. H3
CXeMbl Ta4KXe $ICHO BHAHO, 9TOo NpY H3McHeHHH OOLIero Iiara ABYXJO-
RAcTHOTO HecyLero BHUTA JIONACTH €ro NOBOPaUHBAIOICH B OCCBBIX
mapuupax. Bropas ocoGeHHOCTE HCCYILErO BHHTa HAa KapgaHe COCTOWT
B TOM, 4T0 ueHTpoOexHHe CHMbl JonacTedl 3aMHKAIOTCE Ha Xophyce
GTYJIKH H HC HarpyxKaroT NORUIMMHHKM, KOTOphH OGpa3syloT OCH Kap-
JaHa.

OceBH€e MAPHUPH HATPYXKEHKE 3LECh CHADLIEE, YeM Y HECYUIEero BHH-
Ta ¢ IapHUPHEMH JdondcTamu. MarnGaowmi MoMeHT B KoMfe JonacTv
HATPYXAET pAAHAJLHEE NOAIMAHMKY, H 3TOT MOMEHT (CCJH He MPH-
HATb Mep JJIfl ero Pasrpys3KH) DaBeH CpejHeMY MOMEHTY OT CHJhI TSIH
JIOHACTH OTHOCHTEJLHO OCH Hecylllero Buura. IlostoMy Jiomacrsim, Bep-
Hee, OCAIM OCEBHIX LIAPHMPOB, OOBIYHO HAIOT HeGOJLIIOH KONLCTPYKTHMB-
HBIR yros gonycnocTu (2--3°) gJs pasrpy3kH KOMia JONactd K oce-
BOrO INADHHpa OT W3rubaiouiero MomeHra cuiast Tsru. Llenrp kaprana
nasa ofneryenns yNPABMCHHS BHIHOCAT BBepX (N0 OTHOLICHUID K TOYKe
nepeceyeHHs oceli oceBLIX LUAPHHPOB).

MoXuo yKa3aTh CJeAyIoUIHe MpPeHMYLIeCTBa [eCYIlero BHMHTA Ha
KapHiane: NpocTast KOHCTPYKIHA BTY.JKH, OCODEHHO NPY ABYXAQNACTHOM
HECYILEM RMHTe; McliLlliee KOJHYCCTBO JICTAIEH MOABMIKIIBIN MEXaHH3-
MOB (oTCyTeTBHE Cliibhio Harpyaenunix I w BI v nemndepor nona-
cTeit); MeHplUH# Bec BTYJAKH; Oojee npocrad §ajJancHpoBKA J0ONacTH;
HCK/IOYAIOTCH MOAHOCTRIO aBTOKOJe6aHus BCJeICTBHE OTCYTCTBHA Bep-
THKAJABHBIX IMapIHPOB; JONACTH HE MOTYT 3dKHHYTLCA BBEPX I1IPH IMoTe-
pe oBCpOTOR HecyllMM BHHTOM; He0oibillMe YOUARS B LeTM VTIDABJICHHS.

K HepnocraTtkaM T2KHX BHHTOB MAAO OTHECTH: G0JbLIHME H3FubaioulHe
MOMEHTH B KOMJfIX JIONACTEH H, Kak CJeLCTBHe 3Toro, fojice TAXKElNbie
JonacTH; BUGpauyy, BH3HBAEMbIC B ABYXJONACTHEIX BHHTAX BTOpO# I'ap-
MOHHKOW a9pOAHHAMHYECKHX CHJ, KOTOpHE OCTaloTcs Ha BTYJIKE, H BH-
6paiuKi BepTOJIeTA W YNpaBJCHHA, BHI3HBacMble NPorHGOM JonacTefl.
‘DT BHOPALMM 3aCTABASIOT BBOIWTL SJ4CTHUIIOE KpEMdeHHe K (iozes-
Y HECYUIEro BHIITa CO CBOMM PEAYKTOPOM H KaxKe LBHraTeseM.

Jua cuvkenus subpauuil ZBYXJIONACTHOIO HECyLlero BHHTa Ha Kap-
Jane HeoBxoAMMO TpuBecTH Maccy Jonacredl (B zedopmHpOBaHiiOM CO-
CTOSIHMHE) Ha LeHTP KApHand H KeJaTejJbHO TakxKe, yTo0bi COCTABJIAI-
asi paBHoAgicTEYIOINEl aspOAHMHAMHYECKHX CHJ B NJAOCKOCTH Bpalue-
Husl TPOXOAX/Aa TaKKe Yepe3 LEHTP Kapaana.

Ha ¢wr. 148 paHa KOHCTPYKTHBHASl CXeMa BTYJKH JARYXJICMACTHArO
HeCyIero BHMTA Ha Xapphaie co crabuawsnpylolkM crepxuenm 6. Cue-

T
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AYOT OTMETHTH UBSSL MUALY JBVMH JI0BACOINI T
o mard, BEREOAUCHUYIo B BHIC Kauaagi 4 o TEr.
Ha gur, 149 u300paKena BTVIRD 13 KAPRARC Co auileve aTehLib-
MH AQNATKAMI (GePROJONATRH] A1 VIPAB.IeHid.
Ha dur, 150 n 151 aaus oxXeMbl BTVIRN U2 Rapidie 115 yeTHpeX-
JonacTiore BHEATA. Kpovie RONCTPYKTHBHOTO YT KeIYCHOCTE. PR URRE:

L ]
3
.
3
5 -
Oyr. 118, Bryaws iy keplape o2 At A PYIEL T CTepah ey,
7--gOpPUYC BTYIKIEL 1 YHANCPCRN mapuup; T ecckolt A6H o d—HANRRH
SR EOMeECHHE odalers ara; asira; S LATHEYVIONING CToRARI F-—chpiy
ey tesmdwep.
OCEBEIX MAPHHPOR (BLINKTHEHH BAOAHO C KOPMYCOM BTYIKH] CMULLE NG
r[apa.'me.ub-no BIEepeER Mo Bpaumnum BUHITA B EJ8X  pasrpysrd Hx il
. koMJIelt JomacTeli oT H3rHba B MJIOCKOCTH BpallCHuH.
Al

HauBonbluee pacnpocTpaHCHWE HecylIHe BUIThi HA Kapiake, BEPO-
qTso, TONY4YaT B PeaKTHBHbIX BepTo.teTax (ywe cefiyac noutd BER IO-
CTPOEHHHIC PEAKTHBHhE BEPTOJICTH HAMEOT fieeyuiHe BHHTH 1A KApAa- .
He), 6ar0Aaps TOMY UTO ¥ ITHN BTYAOR OTCYTCTEYIOT BOPTHEAILINC s
WIAPHHPL! AOTACTCH, HATHUHE KOTOPBIX [P orranciike BPI na o
gopactH BCErga npHEeAeT K GOILLIOH pasfaiaicHPOBKe  HECYUENTY
AMATA.

13 W. 1L, bparyxa
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@, 119, Bryaxa Ha Kapaaxe ¢ Cepso
NOTATKAMM,
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@ur. 150, CxeMa BTYAKH ueThIPEXIO- i
i MacTHOTC HECYIlery BHHTA HA KapAame
| Jl—xonacTss  2--Rappan; S—pHyar MOBacTh.
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Sur. 151, KOHCTPYKTHBHAS CXeMa BTYJKH HETRPCXAGTACTION0 HECYHIETO :
. BHHTA HA KaphaHe, '
I—Bam npHBOjA  OT ABHraTedw; ?—KOXKYX PEAYKTOpa: J--Kopuye NOoALHmIAK: :
YOpaBAeHus  OOIEM  MAroM: —YHUBEPCANbHHR PHHP  ABTOMATA-NEPEROCE:
S-Bpaujaicuesca KOALUO  @BYOMATA-NEpekoca; §—KoMyx: 7—onopeae  Tpyfa; !
S—KOMeIb JNIONACTH  HECcyulerc BHHTAa, S DOLIMHNHEKH  OCEpOTO  MMAHHpA; :
[0—TOBUIMOANKY NORBECKH Hecyllera BHHTA; Jf—kopnyc Brymai: [2—iutawe-
TEPHWA DPEAYKTOP HeCyllero BHHT2: /M YHWBEpCanpuuit llapHup HOCTOABHOR cKo-
pocTH: [4—rara; JS—3amuTHOE YNJAoTHeHHe: [6—Baa NpMAoAs HECYINero BHHTa;
I7—MaCNOHaCOC; i8—ay(uaroe KOJECO NPHBOIA XBOCTOBOFO DBHHTa; JS%—Bal 0pu. %
BOMla XDOSTOROTO HKHTA, 20—TupMo3; 2/—NpuBog reHepatopa; 22--3yfuaToe Kojdeco:
23—wmydra ceoboanoro Xoia; 2H—YHHEepcaJbHuf INapHHD: 25—aybuaToe ucaeco.
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Taasa If
XBOCTOBbLIE (PyJIEBbIE) BHHTBI

§ 1. HABHAYEHHWE H ﬁPEJl’bﬂBJIHEMblE TPEEOBAHHA

XBOCTOBOH (pYy.1eBoH) BHHT, SBAAWOWHHcH 0653aTelIbHOR YalThIO
OJHOBHHTOBOTO BEPTOJIeTa, CAYKHT AJf YpaBIHOBelLNBAHHS PEAKTHRHO-
ro KpyTRLUEr0 MOMCHTZ HecylueI'o BHHTA W E KaYeCTBe PYJIsl MORODOTA.
XBoCTOBOH BHHT COCTOHT M3 JIOMACTell, BTY/IKH B MeXauKH3Ma HaMeHedHs
ljara BHHTA. )

K xBOCTOBHIM (PYJieBEIM) BUHTAM TPeAbABIAIOTCH CHEAYIOLIHE THe-
GoBaHHA:

1. Breicokuét X. . . ipH paboTe Ha MmecTe.

2. OTcyTcTsHe CPHIBA {IOTOKA Ha JAONACTAX MPH MOCTYNATEALHCM MO~
JeTe,

3. OtcyTrerBHe BHOpALH.

4. HocraTouHas JHHaMWYecKas WPOUIOCTL,

5, Mann Bec.

6. Jlerkoe ynpapienie oOlIHM LIATOM XBOCTOBOLO BHHTA.

§ 2. JONACTH XBOCTOBOIO BHMHTA

IHaMerp, 3anojHeHHe H OGOPOTH XBOCTOROrO BHHTZ BHOHpaOTCH
IpPH 3CKH3HOM MPOCKTHPOBAHHH BepToseTa. [IpoekTHpoBaTh XBOCTOBOH
BHHT HYMKHO IO TeM e MEeTOAaM, YT H HeCYIIH§i BMHT, NPOH3BOAs pac-
YeT No BHXPeBOH TEOPHH H cTaBsl Iepen coOofi 3afiauy nolydeHust XBO-
CTOBOTO BHHTA, HMEIOIEro AOCTATOUHO. BLICOKHA OTHOCHTENbHBIH K. I A.
npu paboTe HA MeCTe.

Tak kax Ha pexHMax aBTOPOTAUMH K B MOTOPHOM MOJETE TiAra XBo-
CTOBOTO BHHTA ‘MOer ObITh HarpapJeHa B padHble CTOPOEW, TO JiONa-
CTH MHOTAa AeNaloT HezakpyYewHuiMu (myockemi). [lpoduns omacti
MOXHO 6paTh Tako¥ e, KaK AJIAl JoacTell Hecylero BHHTA.

PopMa B nlaHe MOXeT OHTEH SJJMNTHYECKAR WJIH TPareueRHIHAH
(nocneagusas ¢opMa npednouTHTe/IbHER).

Jlonacru BHETa AefaiT jJepeBHHHHIMM H MeTafjAHYyecKHMH (cTIfioul-
HBIMH ¥ nycroTelbiMK) . [IpH CrfolIHetx JonmacTsax HyXKHO 3a00THTBCR O [
TOM, YTOOH IIAPHHPHHE MOMeHT OTHOCHTEJNLHO MPOAOJLHOK OCH Jona-
CTH GBI He6o/bIIHM BO H36eXKaHHe GOVILIUMR YCHAHER Ha nepanap. Jas
pasTpysKH, orT GOMLUIAX YCHAHI HA HOMKHOM YIDABAGHHH YV KOMJH JIO-
nacTH oMeiliaioT IPOTHBOBECH, LEHTPoGeKHLIe CHIB KOTOPBIX CO31aoT
OTHOCHTEJIbHO NPOACJLHON OCH JIOMAcTH PasrpymsalroLinil MOMCHT.

Ipu pacuere HeO6XOJUMOrO H3MeHEHHS YIJIa YCTAHOBKH XBOCTOBOIO
BHHTA HYMKHO 00s3aTesIbHO NPOBEPHTL JIONACT: HA MAKCHMAasbHOM yrJje
YCTAHOBKM [PH MAKCHMAJbHON CKOPOCTH [OJieTd HA CPHIB MOTCOKA.

Ha ¢ur. 152 uaobpaxeHa jonacTb llepeBRHHOR KOHCTPYKIEH. Jlo-
nacTh B IVIaHe TpanelleBMauas, Heaakpyuedsas, npoduas NACA 0012

%



- 'HEE0Ed 2HNIARHLLBIIK—; ENTRUNGH  KRdakrrRIdN—9 ‘daarndia Hogold
...unx.rm:_cnu*._cul___“mxm=amc=u=na=mﬂlh.:Eoznﬁ_ln”uunomcmuzuv:::quﬁzla

‘BLHHE OI0BOLI0EX 9L0BUOL BRHHBEIIIT ZQ| "M



198 Yacre Il. ITpoexkruposanue, u KORCTPYKYUL wacTed GepTOAETS

KoucTpykuust Jsonacri CoCTOHT W3 CHIOBOrO CIVIOLIHOIO JIOHMKepoHd, |
HepPBIOP, XBOCTOBOTO CTpHHrepa u-gavepHofl o6iMBKE. CnJOWHOH JIOH- |-
#epoH 4 npocrrpaercsa Ao 40% Xopaw oT nepesfHedl KPOMKH; OH Cripec- !
copaH M3 GepesoBoro wmoHa. K rpebHIC JOHKepOHA CMOJAHLIM KJeeMm
TIPHKJIEHBAIOTCH HEPBIOPH M3 COCHH WM enM. OGIIMBKA M3 TpeXcloil-
Holt (haHeph! TONMIUMHOH 2,5 MM MPUKJISHBAETCH K JIOHKEPOHY, HEPEBIO-
paM H CTPHHIEPY.
B KXopHeBoll yacTH Moj yseJ KpelvieHHS Ha daHepy HAKNEeH YeTBep-
T Teifi caofl. Tlepenuas Xpomka JjonacTH samuileHa oT HoBPeXjeHHS
OKOBKoft I W3 Hepxapewined cranau (TomuuHa 0,35 ma, WHPHHA OKOB-
KH Mo Xopie 15 mm). Ilns samure oT BJarTH JONAcTb TOKpHTA OGec-
13BeTHBIM JIAKOM.

§ 3. BTYAKH XBOCTOBbLIX BHUHTOB

XBOCTOBBEIE BUHTHL HENAIOTCA JBYX- M TpexjonactHuimu. Bolee iaas-
Hyl pabory aalT Tpexdacdacrisie BHHTH. OfnaKo TpexJonacTHEI BHHT
TA’KeJIee N0 BECY H KOHCTPYKUHS €r0 BTYJKH CJloXHee; IOIToMY [
MHOT'MX JIETKHX BepToJeTax IPHMEHSIOTCH [BYXJONACTHHE XBOCTOBBIC
BWHTH. Ha nosBHRuWMXcA B mocfiein®e BpeMsi TSMENHX RepTONETAX
YCTAHOBJEHbl YeTHIPEXIONacTHine BHHTH.

BTy ka XBOCTOBOrO BHHTA OTJMYACTCH OT BTYJKM DPONENEpa Tem,
YTo HMeeT 1UADHUPH B KPellJeHHH Jonacreil. 3TH WapHHEPH NaiOT i0-

¥ nacTH CBOGOZY B3MaXa TOJLKO B MROCKOCTH CHILT Tsrd. Bnaromaps .
(IapHUpaM CHMJa TATH NPOXCAHT Yepes USHTP BTYJIKH M KoMens JolNacT
pasrpyxeH ot M3ruGalolllero MoMEHTa, CO3/laBaeMora CHodl TACH.

4 Ha crynuue BTYJKH pasMelleHH IUAPHHPH, K KOTOPLIM NPHKPers-
I0TCS KOpHycH MJH «Landbl» oceBHX AapHHUpoe Jonactd. Craparcs
TaKXe orpaHuquTe/] ¥ B3Maxa. .

Ha ¢ur. 153 noxasaua BTy/IKa XBOCTOBROFO BHHT&. JTOT BHHT HMeEer
AONACTH, ¥ KOTOPHX KOMCGIL 00pasoBal No THNY JoHacTedl CaMoJeriblx
BHETOB M SIBIAETCH KOPITYCOM OCEBOTO ILAPHHPA JIOMACTH.

Mexanuam yapagieHus oOl{dM WIACOM BBINGJIHEH Mo OOBITNOH Cxe-
me. Poiwar 8 uepes NoMEMOHAK Ha KOMLE IUTOKA 6 TiepeMellaeTcs
LITOKOM BMeCTe ¢ tAramu [0, xoropble NPHCORMUHEHN K KOHLAM pbi-
yarop Jonactedl. [lTox nepemenaetcs NOCPeACTROM BHHTOBOH NAPHL H
3Be3J0UKM 7 leNHO Nepenayu.

Ha ¢wr. 154 uaofpaxeHa apyras BTyJKa XBOCTOBOTO BMHTA TAKMe
¥ ¢ lIapHEKpaMM M B3Maxa B rJlocKocrH cuim Tard, Kopnye ocemoro
ILAPHHPA HEMOABHXXHBIA K KPelMTCA HA HIOMbYATHIX NOJIUHNHHKAX 4,
06pasyolLuX LWAapHUPH J, K CTYNHIE HOCPELCTBOM NAJBUEB, BXOIALIMX
B MPOYIUMHE CTYNHUB. JlonacTk -— gepeBsiHiiaf, Kpenurtcs OofivaMy X
sufiKe /4, uMelolnell XBOCTOBUK. Ha KOTOPHI HAaBEpHYT (naHey, TBJIAIO-
mufies Kak O cpemHMM KOJbLOM HBYXPSAHOIO POJHKOBOTO YIMOPHOI'O
nopmunHuka. Koren pryara & Jonacty BHBejeH Ha oCb IIaprHpa.

Ha ¢ur. 155, 156 nokazan goyxaonacTusiii xeocToBofi BHHT HebodL-
woro seprosera. OCOBRHHOCTRIO ero BTYJIKHM siBaserca OBWMEA  Kocoii
1HapHUp B3Maxa B IL1QCKOCTH THCH, TMIOCTABACHIMA HAKAOIHO M0 QTHO-

\
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LIEHHI0 NIPoJoseHON ocy Jonacty, GJarcaaps 4eMy YMeHbILAETCRE AMIIH-
TYA2 MAaxOBoro JBHXKEHHst (HAKJIOHHMIH INADHHD ABIAETCA KOMIIEHCATO-
pom Bamaxa). CTynuia .BTYJIKH «COe/MHEHa C BaJOM XBOCTOBOTO PEAyk-
TOpa IIAPHUPHO. JIbNaCTh BMHT2 LKEPEBAIFHAA M KPeNHTCH K BHIK2 KOP-
nyca OCEBOFO lapHupa AByMs OoutTaMu.

D, 153, Bryjaka Tpexionacriore XBOCTOBOTO BHETA ¢ WAPHHPHEIMA A0NICTIMM.

f—OrpamduiTenH B3Maxa JonacTH; 2—uandsa o©CeBOrn WADHHPa: J~METANAHYECKad Jo-

acTh; 4—DaIHAJLHO-YNOPHHE POJHKOBLIA NONIIMNHAK: S—INAPHHD, 6—INTOK YMpaBJIeius

NEAYoM BENTR: 7—3BEIOUKA UenHol NepenadiH YNPABIEHHA; &—TpEXmacundt vphuar; F—pu-
uar YHpaBREHHA AroM aoftact; I—sra.

Ha ¢mr. 157 uzofipameHa KOHCTPYKTHBHAR CXeMa IOA0GI0H BTYJIKH
¢ HAKJOHHEIM IUAPDHHPOM B3Maxa.

Ha ¢ur, 158, 159 u [60 nokasasHbl YCTAHOBKH XBOCTOBBIX SHITOB He-
KOTGDBIX BEpTOJIETOB.

Ha drir. 161 mokazana YCTaHOBKA OJUIJICIACTHOND XBOTTOBROIO BITH-
Ta JErKOro PeAKTHBHOrO BEPTONera. Jlonacrb XBOCTOBOrO BHHTA YPili-
HOBEIMMBARTCSH MPOTUBOBECOM, OCEROH IIapHHP BO BTV/Ke OTCYTCTBYLT.
6wt [mar JAoNACTH H3MEHAETCH IOBOPOTOM € 1A KapAaHe, KOTOPLIY
BTYJKA MPUKPEILICHA K BaJY.

MexaHu3sM yripaBJeHus oflIWM KIaroM oGLYHO HMeeT CaMOTOpPMu-
JeHMe; T03TOMY YIpPABJeHHE XBOCTOBEIM BHETOM ABJAAETCH HEoOpaTH-
MbiM. 370 yA06HO AAA HOMHOIO YIPaBJeHWf, TAK KAK MYNbCHPYIN[HC
YCHJINA OT BHUTA HE INepefardTCH NEAAJAM.

L
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@ur. 155. YeraHoBKa XBOCTOBOTO
Jl-nyx.rlanacmoro BUHTA.
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dur, 157, KomcTpykTHBRasH CXC-
Ma BTYJAKH ..‘.'E.BY}L'IUIIBCTHOI‘U
‘BHTA.
9—panuauiLt  HI3PHKO-
J--paciopHan wafGa’
4—pajHaa LRI 113 PHKGITOAWKITARK;
5—yUOpHER  POAMKONOLIUNMHAK: 6—
rafika: /-—phiuar ynpamieHHA ma-
roM; B— 118 PHK OITOALIKITHEK KOCOTO
wapuapa; J-—cryinnal H—nenymsd
pan; {/-—T1Ara ynpasiemma WAaroM;
12—Kopryc BTYAKH] is—kopnyc ocer
BOro  lHapuMna.

J-rafxa:
HOANLATIHHK:

dyr, 156, Brynka XBOCTOBOTD ABYXNO-
nacTACTO BWHTA.

KpenJeHIa jleDeBFlH!lOﬂ Ja0-

3 —prinar

5—~KUCOR

{—ruiKa AN
HacTH: 2—TaAra YNpapieHnn ILATOM:
yipanIei il marom: 4—CTYIHKAL
WapHWP:  6—UIAPHKONOLILMTHEKS 7—mToR
yNpPaBieHus  WAr0M; S—pan BHHTA: 9—&-
PHKOBOISHITHEKIL 10—Gapaban NpPOHOAKH
FHpawiaeds NIarom.

dmir, 158. YeraHoBka XBOCTOBOTO RHHTE.
4—pe-

2—para; 3—pBiMET  AOHACTH
ANKTOD.

J—EnecTOBRIA:
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XBOCTOBOlt BHHT YDABHOBEIIHBAET DeakTHUBHEIH KPYTHIIKH MOMCHT,
KOTOPHIt MEHAeTCA C M3MEHewHeM pexmMMa nonera. Hrolm aAclicTbre
peivara war-rasa He TpRGOBaJO COBMECTHOrO C HMM IBHMKEHHA [EAa-

$ur. 159. YcraHOBKA — XBOCTOROTO
BHHTA,

J—xsocToRas Ganka; 2—eadl NpHEOda XBO-
CTOBOTO BMHT2: J—YHHDEPCANLHBI [LapHHD:
4 poROAKa YODPABAEHHA wWarcw:; J—eydviep
PEAYKTOpa; 6~—3De3siouka YMpaBieHRn WaroM:
7—DeAYKTOD XBOCTOBOTQ BHMNTa; &-—Kopnyc
OCEGROTO WAPRMpA; YJ—ionacth: J[O—BKIKa;
fl—pular  ynpasneHMs  waroM; | [2—rara;
18—rpexntineyufl puivar; f4-oKCOBKA lepeaHef
KPOMKM; [6-—BIYNKa BHHTAE,

Jeil, Ha OJIHOM M3 BEPTOJIETOB YIOJ YCT4HOBKK XBOCTOBONO BHHTA ABTO-
MATHMECKH M3MEHACTCS B 3aBHCHMOCTH OT KDYTHILEr0 MOMEHTa Lecy-
atero eunTa. Ha Apyrom BepToJere AJs 3TOH aBTOMATHYECKOH pery.u-

-

@ur, 160, Yeranceska XBOCTOBOTO BHHTA, Owizr, 161, YeranoBKa XBOCTO-
BOrO  BMHTA  peaKWMBHOTO
BepTOTeTa,

j--xmocToBaR  Ganka; 2—wpoH-
wrefin:  J—Aocnacth; | 4—pwaar
YOpaRJenus IEroM; S—OpORQUK:
¥ YupaBnaeHua 1arom.

poBkH OHt npHMeHel HAPABJAKYECKHE TOPCHOMETP Ha Bally HeCyIIero
BHHTA.

B ofiniunoMm cayuae HefiTpaabHoe TioJoXeHHe Nefganell JoKHo co-
OTBETCTBORATL KOMIEHCANMKH PeaKTHBHOTO KPYTAUIETO MOMEHTA Mecyle-
To BHHTA Ha KpelicepCKOM pexuMe.

§
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Trasa 1
CMJIQBblE YCTAHOBKH BEPTOJIETOB

§ 1. OCOBEHHOCTH CHMJIOBBIX YCTAHOBOK H TPEBOBAHHA,
MPEABABIMAEMBIE K HHM

Ha coBpeMeHHBIX BEPTOJIETAX € ‘MeXaHMISCKHM IIPUBOJIOM HeCYLIMX
GHITOB CHJICBHIE YCTAHOBKH MOLYT OBITL € ABYMSI THIIAMH JBUratelied —
TIOpUIfIeBLMM M FasoTypOUHHEIMH, CHIOBLIE YCTAHOBKHM BepTOJETOB
BecbMa pasHoo6pasHH M B GOJLHION CTeTleHH 3aBHCAT OT CXeMbl H KOM-
110HOBKH Beprosieta. Ha GoabuiMHCTBe CYIIECTBYIONIMX BEPTOJIETOB IIPH-
MeHAICTCA NOpUIHeBke ABHMaTeld C BO3ZYIDHEM OXJaXKIAEHHEM.

YeaoBHA pa6oTEl NOPIMAEBOro ABUMATEAA HA BEPTOsAETe TAKOBEL UTO
A8 OXAa¥AeHua ero obssatennHo TpefiyeTCA NpUHYAHMTEILHHEA 06AysB
JIBUratesis BO3AYXOM MOCPeLCTBOM BeHTHJIATOPA, TAK KaK Ha pexcMMax
BUCEHMH M BePTHKAJALHOrO BaJera, KoTHa ABHraten paboraer Hauboflee
HanpsKeHHo (Ha NOMMHAJBLHOM HJIM faXKe MAKCHMAJILHOH MOULHOCTH),
CTCYTCTBYET ecTecTBelHbid OOXYB ero BO3[AYXOM 3a CYET CKODOCTHOTO
(Nopa, CO3LABACMOro MOCTYIIATeJBHEM NoJeroM. (CHcreMa OXIaMcac-
HHS JABHraTess NOCPCACTBOM BEHTHJAATOPA ABJSETCA IVIARHOHR ocobeln-
#I0CTLIO YCTAHOBKH UOPUIFEROIO ABHMATES] HA REPTOICTE.

B or.HyHe OT YCTANOBKM JBWrATE]s Ha camofere, rje norpebureas
MOULHOCTH — TIPOIIeLiep — HelloCPeACTBEHHO TIOCAMEH KB4 BAJ JBHraTc-
JIfl, HA DEPTOJIeTE MOLUHOCTL OT JBHTATENA NEpeddeTcs HECYIHCMY M XBO-
CTOBOMY BEHTAM Yepe3 CHCTEMY MEXaHHYeCKOro TPHBONA -— TPAHCMHC-
CHIO, COCTOAILYID H3 BAJOB, peaykTopos u mydT. ITostomy nojomenue
ZBUraTelsl Ha BepToJieTe ONpene’siercd, B YacTHOCTH, TpefOBaHHEM BLI-
Gopa HauboJiee pauncHadpHol CxeMsl TpaHCMHUcCHH. Mioria ApurateTh
o6 BeIMHAICT € PeRYKTOPOM HEeCYIMEero BHHTA.

OcHopHue TpeBoBanHs, NpelbABAAeMble K CHJIOBOH YCTAHOBKE Bep-
TOJIETa C MOpPLIHEBHIM [BHraTejIeM, CJAelyIOLIHe:

I. Ynobubil TOAXOH K ABMraTeNI0 BO BpeMs SKCILIYaTaluH.

2, Jlerkuii MOHTAX M AeMOHTaM JBHraTesd.

3. HopmaJbHoe oxaamAedue JABMraTelss Ha BCEeX PeKHMAX I0JeTa H
B Jofoe BpeMa roZa. Bo3MOXHOCTL PEryJHPOBAHMA OXAANKAEHHST.
MeHbine 3aTpaTh MOLIHOCTH Ha OXJayKAeHMe.

4. Jipurateab pofixen OBTh JOCTATOYHO XOPOLIO AMOPTH3HPOBaH
{BuOpaLyi ero OJMXKHE IOIJIOWATECH aMOPTH3aLHeHd B CaMOH CHJOBO#
YCTAHOBKE, a He TlepeJaBaThCsl APYTHM HacTAM BepTOJETA).

‘h. CHJIoBHe 3TeMEHThl YCTAHOBKM LOJNHEI OHTh NDOUHLIMH T1a Bee
£Jy4yad HAIPY3KH, YKa3aHHble B HOPMax OpPoYHOCTH.

6. [TpocroTa peMCHTa ¥ M3COTOBJEHHS B NPOH3BOACTBE.

7. Maauit yacnuHRf Bec.

B orauune or BMY camoera BHHT H yIPpaBACuUHe UM HC BRKAOMA-
JOTCSE B CHJAOBYIO YCTaHOBKY BepPTOMeTd, TaK Kak Hecyllud BHHT o erc
yupas/icHde MPeJCTABASIOT cOOOH CaMOCTOATEAbLHEE UACTR KOHCTPYK:
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uuH. TlosToMy cHJIOBas yCTAaHOBKA BEPTOJiETd ¢ MOPLUHEBHM ABUraTE-
J1eM COCTOMT M3 CASAYIOWHX “acTeil:

. JBuraredn.

Pama pnuratens.

CHcreMa oxJamacHuA,

TonaueHan cucrema.

. Macnocuerema,

Cucrema BcacwBaHug M BHXJONA.

. Cucrema 3anycka JBHTaTend,

¥Yopasiehve ABHIATENEM,

0= O L LOND

§ 2. PASMEULEHHE CHMNOBBIX YCTAHOBOK

CH/oBble YCTAHOBKH mO PaclOJOXKeHHMIO HX Ha BepToJere MOXIO
pazfeNHTb Ha ABe TPYNNLI: BHYTPEHHME, PACMOJOKEHHKHeEe BHYTPH thiose-
JIf¥Ka, M BHEIHHe, KOTJa ABHMIATENM INOMellieHu B OTAelbHEX MOHAOJMAX,
paclosiodeHHHX BHe (rozenaxa., Berpeualoresi Takke CHIOBble ycra-
HOBKHY, fOMEIeHHHE CBepXy (ro3elsnjia.

W3 mpuBefenHLx KOMNOHOBOUHHY cxeM (rmasa III, yacts 1) Buawo,
9TO CUJOBRIE YCTAHOBKM HA OFHOBHHTOBHIX BepTOJIETAX PACHOJaraiorIcs B
cpenHeil HAM Hocoeoi yacTH (iosensxka, CoobpaxkeHUs KOMIOHOBKM ¥
IEHTPOBKM 3aCTaBISIOT M10-pA3HOMY pa3MeniaTs ABHTATeNb, HAUpPaB.IAf
ero Baj JU60 TOPHM3OHTANEHO — HOCKOM Hazaj Wild enepen, nubo Bep-
THKAALHO — HOCKOM BBepX HJM HAKJIOHHO — NoA yrioM 25—43° & ro-
DH3OHTY.

PacemotpuM nanGofee THOHUHBlE, OCYUlecTBAEHHSIE HA BepToJAeTax,
CHJIOBEIE YCTAHOBKH C TOPILHEBBIMH FIBHTATE/NSIMH.

Ha ¢wr. 162, 163 u 164 npepcranfenn Tpu BapHaHTa cH/0BOMH yoTa-
HOBKM BepTOJieTa, NOMELIeHHOH B CpefHell wacTH (io3elisixka C ropH3OH-
TaJLHHIM PAacnOlIOMEHHEM Basa ABHraTedst (HOCKOM BOepel W HOCKOM
Hasaj) ¥ BEPTHKAILHBIM pachoRO¥eHHeM BaJa JBHratedas (HOCKOM
neepx). llpM cpaBierus 3THX TpeX CHJIOBHIX YCTAHOBOK Haao OTAATL
npeflouTeHHe Oociejikeil. [IpM BepTHKaJbHOM pAacmo/OXKeHMM Baja
JIBMratesst Tojdydaercs GoJee NMpsiMoll BO3NYXONpPOBOA AJia OXJaKAato-
mero Bo3jyxa, Gosee mpocras cxema TpaHcmuccHH (He TpeGyerca pe-
ILyKTOpa Ha HOCKe ARMraTesisi}, Jy4YillMii OAXOM K JBUMaTCi0, XOpoluas
H30JISILKA JBHTATENA OT TONJMBHEIX 6aKOB M MaccaKMPCKoA KaGHHHL

Jlns MoHTa)xka M jeMOHTa)Ka ABUraTelsi, YCTAHOBJIeHHOTO BHYTPH
(rozesska, MPUXOAMTCA BBOAMTH B GOKOBYIO MJIH BepXHIOW MaHelb OT-
ceka ¢io3elsKa, rle NOMeUlaeTCH CUJIOBAs YCTAHOBKA, CheMHEIE CTEPHK-
BH (packochl, cToiku). ¥ BceX BHYTPEHHHX CHJIOBHIX YCTAHOBOK JBMTa-
Tells WMeeTcsi OAXH OGIIHI MelOCTaTOK — 3aTPYAHeHHLl MoAXod K Je-
TajsaM ABuratTessi. Yrofu, nanpuMep, aobpaThCa A0 NOJIOBKH IHAMHAPA
WM K CBEYaM, HYKHO OTKPEIThb JIOKHM OOLIMBKH (io3enaya M packpuiTh
HACTUYHO KamoT ABUraTENs. '

*"Ha ¢ur. 165 u 166 mokasaHo pacnosioxerde ABHraTesIs B HOCOBOM
qacTH ¢ioszednKa OQHOBHHTOBOrO BeproJieTa. 3A4ech OCh JABUrATE st Ha-
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NpaBjeHa MoA yraom K TopHBCATY (yros Hakdosa GmBaeT ot 25 jgo
45°}. Takoe pacnogoKeHHe MO3BOJAET PA3MECTHTH NACCAXMHPCKYIO HIH
rPy30Byl0 KabGuHY. 00j OChIO Hecyllero BHHTA, UTp Jaer XOPOIUYIO HCH-
TPOBKY, TIOMTH HEH3MEHHYIO Ipu PaiIHuHol 3arpyske peproJera. Ilox-

@ur. 162. CuroBas YCTaHOBKA ¢ NOPHSOHTAALHEIM DachOOMeHHeM JABHraTens
EOCKOM Blepefl.

I—MacAopasgaTop; 2—KanoT MAHTATEAd; J—TpPOTHBONOXKAPHAHR TEPErOPORKA; J—BeHTH-
JIRATOP; S—3afHBHAS TOPAOBHHA TOMAHBHOrG Gaxa; 6—TonMHBHHKR GaK.

XO4 K JBHraTeli0 ¥ ero arperataM (MarHeTp, cBe4daM, Kap6iopartopy
B T. i) NPH TakOM pPACNOJOKEHHM AocTaTouHo yhobeH, Heckoabko
ClOKHee Kperwedde JABMTATeNd, AJd TaKOro pasMelUeHHs OBHTATENA
Jdydllle WMETb Ha HKBHrarelie nepelHee KperteHHe pambl.

Ha peprojierax npoaovIbHO#N cXeMbl CHJIOBble YCTAKOBKH TaKXe AB-
astorest BRYTpeKHEMH, Ha ¢ur, 167 u 168 nokasautl cHIOBHE yCTAHOB-
KH (IepeRHsis © 3aJlHAsT) BepTOMIETa NPOAOJLHOA CXEMBl C WIByMS JBH-
rareftsMi, OHu aHAJOTHYELL CHJIOBOH YCTaHOBKS OJHOBHHTOBOTG BepTO-
JeTa ¢ BEepPTHKAJLHO PaCNOJOXKEHHHIM JBHraTeleM B Cpeluell yacTH

+
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piozensoka, CuaoBuie YCTaHOBKH PasMEIICHR £ OTACIBHEX OTCEKax.

Ocy JBHTaTeseli HANPABICHH [OJ HEGOABMUIMM YIJOM K BEPTHKA.
B KagecTBe NMPHMCDa BHEMIKHX CHJIOBHX YCTAHOBOK, NOMEIIEHHEY B

OTAleNbEBIX TOMACIAX, MOMHO NPHBECTE CHJIOBDbE YCTaHOBKY ABYXBHH-
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@wr. 163. Cunopas YCTAHOBKA € TFOPHSOHTAMLHHM pacronoXxerieM
neHTaTens HOCKOM Hasal.
J—aacnonka; J—safiopHHK  sosiyRal S—MacnopaaHaTon: 4—DEHTHAATOR:

5_ TONAHBHLE Gax; f—NDOTHBONCADHAR neperopofka; F—Kanot DLEMCATENA;
S—paMa ABEraTEAA.

TOBOTO BepPTONETa nonepevHodl CXEMH {¢ur. 169). Tormonst CHIOBHIX
JCTaHOBOK Da3sMelleHHl HenOCPeICTBEHHO NOJ HECYULMM BHHTOM  TPH-
rOCIMHAIOTCA GOJTAMHM K KOHILY KphUIA. B 3THX yCT2ZHOBKAX BO3LyXO-
IPOBOA, AJH OXJaMHIeHAs ABHraTeld nojyyaerta ¢ HaHMeHbIOHMu THA-
pan/HtecKHME. TOTEPAMH, TaK KaK HHKAKHX NOBOPOTOR NOTOKA HA BXO-
ae ¥ Bexofe ner. PaMa fBEraTelif KPEnUTCd K cpapHOll TpyGuaroll KOH-
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®ur. 164, Cunopast yeranoBKa ONHOBMHTOROTO BEpTOETA € BEPTHKAIDL-

] HHM PpacnoJOKeHREM [LBHTaTend, . s
I—ronausuull Gak; 2--KoXYX NONOTpEBa BOSLYXa HAAA KapGparopa: J—wMaciaopa- : 4
AHATOp; {—peNYKTOD; S—TONpPERYKTOPHAA paMa; 6—Saj OPHBOAA: 7—YCHIHDAOUHA ri
noaxos; E—pep ] ia; & Gax; HARTOD; [/—Xanor aedratena: i ;

H Ky I : .
12—prxnoneofl AATPYSQK. i
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Fiesa I, Cuaveste ycrarnexu neproleros
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]
&ur. 189, Cmnosas ycranoska B TOHIONE BepToUieTa nomepeunoll
. CXEMH.
' 1—macofag; 2—LBHMATENH; 3—nama JPHrATERR : §—HANOT NBRCATENR . 5—BCa-
\ cHBAOMHA  AATRYGOK: f—MACIOPAAHATOP: F—ACHTHAATOD.
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12 Yacre 1. [Tpoexrupospntie 1 KOMCTPpYKyuy 4acTefl geproserc

CTPYKLEH, X KOTOPOH NPHCOEIHHAETCH TAKKE KaBaH BePXHErD PeayKTo-
pa, cTOfika rJIaBHEIX HOT IMaccH H xpuiso. Ilopxox K ABHraresio B 3TOH

LS

CHJIOBOJ YCTAHOBKE HCK/IOUHTENBHO yAOOeH, a Taxike ofiecticyeH OH-

A

¢ur, 171. CHAobas YCTAHOBKA KOMOHFHPOBAHIIOTO BepIOAeTa
(npoekT] ¢ TYypOOBHHTORKIM ABATATETIEM.

1—penykrop; I—BcacuBalUHR TATPYOOK! J—TvpBOBHUTOBGH  JnuriTels

cTpuift MoHTAX W AeMoHTaX. IlogoGHas CHAOBAs YCTAHOBKA BeCbMa
YIPOIAETCS, eCAH [BHTATeIb COCAMHHTD C PEAYKTOPOM HECYLUEro BHH-
ta (pur. 170}, Torza K KOHILY Kpulia Ha aMOPTH3ATOPaX KPENWTCs JBH-
raTesh BMECTE C HeCyliuM BHUHTOM. TaKkxe B OTAETbHOH romuone Mo-
eT GHTh pasMelileHa CHIOBas YCTAaHOBKA € TAHYIUHM BAHTOM (NPOEKT,
cM, dar. 171) KOMEHHHPOBAHHOrO BEPTOJIETa ABYXBHHTOBOH nonepeqHol
CXeMHl C JBYMS TYPOGOBHHTOBLIMH JBHIaTeNsMH.
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' dyr. 172, Cuncsan ycTakoRka OAHOBMHTOBOTO BEPTO- ’ ]
' JeTa € OBYMS AuATATENAMH.

I--aBuTateds; J—BEHTHAATOp, J—Aaz OpHBOAz  HECYUerq
nnTa; 4—raseendl PeAYKTOp! J—RAN OPHBOAA XNOCTOBArO
HEKTA] G=—O0TBEPCTHA RO3AYXO3AGODHHMKOB OXHAMALHHA AGH-
ratenn: 7—iafop BO3AYXZ BO BCACHMBAIOWYID CHCTEMY Kap- :
SIopaTopa; $—-OTBEPETHE ANH BHIXOAZ OXBAMHAIUErD BOA- A :

ayxa.

w

CunoBble yCTAHOBKY BEIHOCATCH B OTAC/LHLIE TOHOIH K3 drozensxa
He TOMILKO Y BepTodeToB ModepeuHolf cXeMmnl. Takoe pacrosiodenne

dur. (73. Cunropaf yorAHOBKA BEPTOAETA ¢ MEPEKPEIIHBAICILHMHTA
BHHTAMH,

1—KQAIOKTOP BCHTHINTORA. 2=—uTaBHMIN BAN; 3—-MROMCKYTONHLN peEAyKTOp
H MythTa ceoBogHOrn Xopa; 4—PeAYKTUP; S—ABHTATCAL.

MO¥eT GEIThb PALHOHAJLHEM M ZJ7 BepTOJeTOB OAKOBHHTOBOH CXEMH €
npyms ppHratensmu (gur. 172). ) i




214 Yacre If. [Ipoektuposarue n KOHCTpyKyuu wacted aeprodera

B Beproserax coocHoft cxeMhl € OJKMM ABHraTejseM HNH y BepTo-
JeTOB ¢ MNepeKpellUBAKOUMMUCA BHHTaMU CHJIOBble YCTAHOBKHM BHIIOJI-
HAKOTCS aHAJOrHYHO "CHJIOBBIM YCTAaHOBKaM OILHOBHHTOBHIX BepPTOJETOB.

Y NOCTPORHHBIX MO 3THM CXeMaM BepTOoJeTOB OCb ABUraTesaeh n
GoJbUIMHCTBe CJy4aeB pacrojaraerca ropusontanbpo. Ha ¢ur. 173
NpHBEAEHA CHJIOBad YCTAHOBKA BepTodeTa ¢ [MepeKpellMpalOIiiMHCH

dur. 174, Chiosag yeTauoBKa C TYPGOBIUHTOBHM [BECATENEM,

suHTaMHd. Takoe pa3mellielMe MOJKHO BCTPETHTE TOJLKO Y MaJIOMOUIHBEIX
£EPTOJETOB.

CuJiopan yCTAHOBKA BEpPTONETa ¢ TYpPGOBHHTOBBIM JBHraTesem, pasz-
sMellcHHBIM CBepxY rosendka, NokazaHa Ha ¢mr, 174,

§ 3. PAMBI IBHTATEJIER

» Pama apurarefis ne J0O/KHZ MellaTb CBODOMIIOMY AOCTYIY KO BCeM
arperataM IBWrartefs, 3aMeHe OTJeJbHLIX arperatoB M caMOro JBHra-
Tensl, OHa JOMKHA NABAaTh BOIMOMCHOCTL B HEKOTOPHIX CAyHasx pery-
JIHPOBATh YCTAHOBKY OCH ABHraTtedf, ¢ TeM utolwl COeMHeHHEe BaJa
IBUTaTeNIf C BAJOM TPAHCMHCCHH HC HMedao uepexoca. Pama jeuratens
HAOJIKHA BKJICYAaTh B cefA y3jbl C aMOPTH3ATOpAMM, 3JACTHYHO Kpend-
HIKMH JBWTaTeNlb K pame (aMOPTH3ATOPB! MOrYT ObIThb BKJKYCHDL B
¥aJibl KpeleHWst caMoil paMmul K ¢rodensiky). Pama asuraTteds gonamua
OwTh Jerkol M ONHOBPEMEHHO JOCTATOYHO KECTKOl M BUGPOCTOHKOM.

—
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KoecTpykuus paM JABHraTesis BePTOJETOB CXOMHa € KOHCTPYKIMeH
pam IBUTaTeseli cCaMoJieToB €O 3Be3oofpasHEIM ABHraTteseM H B GoJb-
LIMECTBe OPENCTABIAIOT coGoft tepMy, CBapeHHYIO M3 XPOMaHCHJEBHIX
Tpy6. TakoBsl paME! ABHratenell OJHOBHHTORBIX BepPTOJIETOB, eCjM IBH-
raTtesb pacnosioXXeH BHYTPH (bIosessika BepTHKaJbHO {(rr. 175). Pama
JBUraTessl KpelMTC K y3J/laM MNepefHero IUMaHroyra (hepMeHHOro or-
cexa CHJIOBOI YCT@aHOBKHM, ecid JBuiaTesb OOpallleR HOCKOM Ha3al
{cM. dur. 163), waM K yaJaM 3axHero IINaHToyTa, e/ JBHTaTedab 00-
pallieH HockoMm Brepefl. {IpH BepTUKaJbHOM MOJCXKEHHM [BHraTels
paMa ero KpenuTcsi K HHMKHed NaHead (pepMenlioft cpemuell yactH
pozensxka {cM. ¢ur. 164) nam x noly ¢iosensia, Kak Ha IBYXBMH-
TOBOM BepTOJ/IeTe NPONOJLHOH cXeMul (cM. ¢ur, 167 u 168), pama nBu-

Pur, 175, Pama meurartens. M, 176, Pama Rsuratens.

rarteils KOTOPOLO COCTOMT M3 IlectH cTepykHedt (¢wr. 176). Pama aaa
CeMHIHIHHAPOBOTO JBUIE TS, NOMELIEHHOTO B OTALILHYIO TOHLMIY, OT-
JHYaeTcsa ‘0T TOJbKO YTO PACCMOTPEHHEIX TeM, MTO ABHraTe.b NOMe-
11A€TCSA BHYTPH PaMH, T. €. CTEPIKHH, KpelALIHe PAMY K y3.J12M {pepMbl
TOHEOJIE], TIPOXOAST MEXKAY IMJIMHApaMy JABHraTtedas (¢bmr. 177). 3to
CAeNaHO TO COOOPAMKeHMAM IEHTPOBKM M OOJErueHMs Beca CHJICBOH
ycTaHOBKH. CTepaKHM cJe/aHbl CHEMHBIMY, peryJupyeMHIMH TIO JJIMHE,
H € WIapOBEIMM KPOMIeHHAMH, uTo o6ecrneqrBaeT BO3MOMKHOCTL pery.H-
pUBalI'HF[ HampaBJICHHA OCH JABHUraTedIs IIPpH Cro VCTaHOBKEe. Paccrostue
MeiAy KOJBIIOM paMH JBUrartelif H NICCKOCThIO KPelJJenus cTepxHeil, a
“rakiKe MeXIy y3/NaMd B 3TOM CIyyae TIPHXOAMTCH BHIGUPATE HE TPOM3-
- BOJIGHO, a TaX, 9T06Ll CTepKHY CBOCOIHO MPOXOAUTH MEXIY WHIHHIpa-
sy peuratesa. IIpM taknx pamax B fediiekTopax ZABUraTeNs AEaloT
OTBEPCTHSA YIJI TIPOXOJA CTepXHeH paMhbl M YIJOTHSIOT HX JHUCTOBOH pe-
3uHoH. B cnyuae ycTanosgu ABHIATES B MOHIOSC HOCKOM BlleDed MOM-
0 YNIPOCTHTE paMy ARMraTels, eCOH CAeJaTh Y JABHraTelds TepedHee
KperJdieHne, T. e, HHTHALKH, KOTODBIMH KPCTHTCA KOJbLUD paMu aBHrare-
.19, TIOCTaBUTh cHepeay Kaptepa. Ha ¢ur. 178 nokaszana pama npura-
TeJist, YCTAHOBAEHHOTO B HOCOBOIH yacTd droaeaama nof yraom ~30° k
TOPH3OHTY HOCKOM Hazafl.

&




216 Yacro 1. HpoekTupooahie u KOHCIPYRNQU dcTeNl -8epTOALTa

B HEKOTOPhIX KOHCTPYKHHAX C TOPHIOHTAJLHBLIM PacnoIOXeACA
JABUraTedsl, NOMMMO KpelJeHUf ero K KOJbUY paMel, JAONOJHUTENbH:
KpensaT HAa aMODTH34TOpAX HOCOK JBHraTess, HT0Ob YMEUBLIHTL €ro
koneGauMa. 3T Kojgebauust, ecqid MX He orpagHyuBarh, MOrYT BHI3BAThL
ONiaCHhle YCTAJOCTHElE HAMDAMNEHHA B COBAMHEHMAX BaJa XPaHCMMCCHH
¢ ABMraTeNeM. IIpH HaNMHMM B 3TOM COefHHeHMM 3$JaCTHYHOH MygThi
HeT HeoOXOAMMOCTH B rnepefHeM KpenJedHH ABHraTelda. Het :1311061:0(:1‘14

dyr. 177. PaMa ApuTATENS CO CHCMBAIMAL CTEPKHAMH,

B HeM M MpH BepTHKa/MbHOM PacCrioJOKeHMH ABHraTedsl, TaK KaK Mpil
BEpTHKAJIBLHOM MOJ0MeHHMM JBHraTelst heC e€ro PaBHOMEDHO pacrpefe-
JfeTCA HAa aMOPTH3ATOPH M OTCYTCTBYeT MOMEHT OT BeCa OTHOCHTENhHO
MIIOCKOCTH KpersieHHs gBUraTtets.

Huoe xpengenue ABMraTedsa OCYLLECTEJENO HA BepTojeTe C JBYX-
JONACTHLHIM BHHTOM Ha Kaphade {ur. 179). Jipuratean »eCTKO COEMH-
HeH C PEeIYKTOpOM Hecylllero BHMHTAa H BMeCTe C HeCyLIMM BHHTOM
3aKpenyied Ha TpaBepce-paMe, KOTOpas NPHUCOeAHHAETCA K (DIo3efisKY
NocpeXCTEOM aMOPTH3ATOPOB.

AmopTusaTops pam aABHrarteaei Jlan ycrpaHenus
OMACHHX Pe30OHAHCHHX W BHIHYXACHHHIX KoJdeGaHMl pamsl ABHTaTe.
OT MEPHOAMYECKMX CHJI [IBHraTetd, ‘a TaKKe OT [MepHONHUECKHX CH.I,
HAVIIHX OT HECYLIEero BHNTE, B KpericHue abBHraress K pamde neobxo-
JHUMO BRJOUATH aMOPTH3IATODPH (HMHOTAZ HX CTABAT B Y3.bl KDEIWIEHH:
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|. Our, 178, Pama aewratean ¢ HIKIOHHLOMI AMOPTHIATODAMH
. AMA YCTAHORRY NEMrATETL B HOCOBUH 4acTH, ] ‘
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i dur, 179. PaMa newratens weptoiera € ABYX/QMACTHBIM : {”
[ HOCYUINM BiHTOM. i H l‘
. -* 183
s e e e e e i
1t
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paMBl JIBHraTefs K BepTOJeTy). AMOPTH3ATOPH He TOJbKO CHHXKAIOT
JHHAMMYeCKHe HalpAXKeHMs B pame JBHraTeda M CBR3ABMBIX ¢ Hell
4acTAX KOHCTPYKUMH BEpTOJeTa M NOBHIIAKT HX JOJArOBEYHOCTb, HO
TaK¥Ke CHWKAIOT ¥ WHX aMIIMTYZn BHHYMAeHHNHX KojeGauudl. Baaro-
RapA aMOpTH3aTOpaM yJyulllaeTcss KOMGOPT AJA SKHIAXKa M NaccaxH-
poB. AMOPTM3aTOPH Ha BepTOJeTaX [0 KOHCTPYKUHM HHueM He
OTJIM9AIOTCA OT NPUMeHseMEX {la CAMOJeTaX, HO XapaKTepUCTHKH aMop-

- —

Semen 77
1—

L]

Bur, 180. AMOpTH32TOPH PaMBl JBHraTEAS.

J—aMOPTH3ATOD NPMOro THOA; 2—aMOPTH3ETOPHl HAKICIIOTO THNE; J—auopTH3ATOD THNA
«/lopnx. .

TH3aTOPOB HYXHO MOAGHPaTh HCXOAA H3 YCJIOBHH MX paGoTsl HA Bep-

tomere, OcofeHHOCTh STHX YCJAOBMH 32KJIIOYaeTca B TOM, HUTO Ha
i peprojieTe Tropa3ne Godbllie AHANA30H WYACTOT BOSMYUIAWIWMX CHJI
,‘3 . (kpome ABUraTeTbHEIX FAPMOHHK, HMEHOTCA elle MepHOJHYeCKHe CHJEL,
il HylHe OT HeCyllero BEHTA M ArPeraTch TPAaHCMHCCHH) ,
i KOHCTPYKUMa M pacieT aMOPTH3aTOPOB JUIf 3Be3foo6pasHbIX MOpil-
3 HeBHX nBHraTedeli omucann B Jureparype. Ha ¢ur. 180 norasansl
. aMOPTH3aTOPH, KOTOPHG BCTPEUAKOTCA HA BEPTOJETaX.
! | Nlss nodyuenus Mesbinero uucna (OpM CBOGOAHBIX KoJieGaHui
AMOPTH3aTOPH AENal0oT HAKJIOHHHIMH, Hanpasias HX OCH B FIEHTP
THKECTH JEMTATENA, T. €. COBMELIAOT LeHTP YNPYruxX cua BeeX aMOpTH-
34TOPOB ¢ UEHTPOM TSKECTH HBHraTels. Kpome yMeHblIeHHs HHCIA
topm coBCTBeHHHIX KOJeOaHWiH, BaXKHO elle TO, UTO OHM CTAHOBATCH
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1€3aBUCHMBIMH, HE CBA3ANULIMH APYr ¢ APYroM. 210 ofJersaer noadop
HYIKHOH JKCCTKOCTH MOJLBECKH M0 JMIOGOMY HANPABALIMIO OTHOCHTEIbLHO
J000H OCH.

Pama aeurateas aom:Ha ORITH JOCTATOYHO KeCTKOH, TaK XaK NpPH
OueHb YNPYrofi pame AUANa3CH cOGCTBEHNEIX YACTOT CHJIOBOH yCTaHOBKH
Gyjer 6oablie, NMOABATCA CBA3AHHME COOCTBEHHbIE YACTOTHL

AMopTH3ATOPH HYXHO NOAGHpPATb, YUHTHBAS M CTATHYECKHE Ha-
rpyskH. Ecny mepemelueHde RBHraTenss B aMOPTH3aTopax 6yder 60.1b-
MM, HANPHMEp, NPH py.Jexcke, Nocajke HIHM NPH MNOJETHHIX CAYYaax,
HeoOXONHMO BBECTH YNpPYyrMe OTPAHHUMTENM B KOHCTPYKIMIO aMOpPTH-
saToOPa, AJa TOro uTofbl MeTasLIHYECKKe AeTajH He yaapsadch apyr ol
apyra.

Harpyskxu, nefictBylouue na paMmy npuraredas. Ha
paMmy ABHTaTeds AEHCTEYIOT CIAeAylomMe CHISl  MOMENTHI:

). Bec neuraress ¢o BCeMM arperaTaMi.

2. PeakTuBHHf MOMeHT, fAeficTBYIOLMII Ha NBHraresb B MJOCKOCTY,
NeprieHa¥Ky JI9pHOH K OCH BBIBOJXHOI'O BeAYLUEro Bajd.

3. Ilepuogunueckue CUAR OT JBHraTels,

4. MHepuuoHHEle CUJAH, BO3HHKAIOLIME IIPH HeyCTAHOBMBIIEMCS IIO-
Jiere, MaHesBpax M MocajKe.

B oTnuuMe or camonera cuia TATH BHHTA [0 OCH JBWraTess BCP-
TO/NeTa He meficTeyer.

Merofpka pacuera pam JBHraTeefi TakKas e, KaK I paM IBHrate-
Aeil camosera. HOPME [POYHOCTH BeDTOJIETOR CcOLePKaT pacueTHle
cAydau H TeperPy3kM s paM ABHTatelell, Ha KOTOPHie H TIPOM3RO-
AHTCS pacyeT [PH NPOEKTHPOBAHMH.

§ 4. CHCTEMA OXJAKIEHHS JNBHFATENSA

[lpaBMIBHC COPOEKTHPOBATE CHCTEMY OXJaXACHMS ABHraTe]s
HCKJICYMTEJIEHO BaX{HO, B NPOTHBHOM Clyvyae B SKCIIyaTaliMH BO3MO-
el neperpes JBUraTess, B pesysbTaTe KOTOPOro DPOM3CHAET yMeHb-
IieHHMe MOLIHOCTH ABMraTeJsi M BO3MOZKHEI MOJIOMKM [BHTaTeNs.

CucreMa oXZakleHMS Ha BePTOJETE COCTOHT M3 CHEYIOWHX 3Je-
MEHTOB! a} BO371yX03a0OpHMKA H KaHaja, MOABOAALLErO BO3AYX K BeH-
THJAATOPY, 0) BeHTHJATOpa, B) KamoTa H Je(ekTopor neurartens,
) BBIXONHOIO OTBEPCTHS H f) PeTYJHPYIOLIHX CTBOPOK.

MecTopacnoqioxxenue BOsAyXo3aGopHEKA CJaeAyeT BHOUPaTh Tax,
qT0fH Ha BeeX peXkumax nosera npH ofTekaHuM (pro3eqsdka y BXOIHOrO
OTBEpCTHA He INOjyvaliock GoJbuwioro paspexenHs. HaoGopor, xena-
TEJEHC BO3AYyX03a00PHHK yCTaHaBJMBATH B TaKOM MecTe, Ile IIPH rmo-
CTYMAaTeNbHOM [MOJeTe MOXKHO MCI0Jb30BaTE CKOPOCTHOR HANOpP M TeM
CAMHM YMERBLUIHTH MOILIHOCTb, 38TPaiYHBAEMYIO Ha OXJaKACHHE.

KaHan uam mosocth, M3 KOTOpO# 3acachbiRaeT BO3AYX BEHTHIATOP,
AQMKHA ObITH OTrOpoXKeHa (M30JHPOBaHA) OT TMOLOCPETOrO BO3AYXA,
yae NPOLICAILEro Yepes NBUraTelb. B JHTEpaType OTMEUeH TaKoi, Ha-
HpHMep, caydail, KorZa 6Jarojapst KPyrobofi LHUPKYISLUH OXJAaXKAAIC-
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lero BO3AyXa B CHJOBOM YCTaHOBKe QAHOIO DepToJeTa TeMMepaTypi
BO3ZlyXa Ha BXOJe B BeHTHMJSTOP MNpEBHINANa Temnepatypy armocdep-
HOTO BO3Ayxa Ha 22° BosgyxonpoBoj (KaHald) OT BXOJAHOIO HAPYMHHOG
BO34yX03a60pHHKA IO BEHTHAATOPA CcJAelyeT CTPEMHKTHCA HeJaTh Kax
MOXHO KOpOYe M INpfamee, YTOOH YMEHbIIHTE IHApaBJIHYeCKHe Ccompo-
THBJIeHHS (CJe/lyeT H30eraTh KPYTHIX [OBOPOTOB, PE3KHX PacIIMpenii
HT. L),

Kanor ppuratenst B0 MabexxaHHe JHIIHe#d INOTePH BoO3LyXa 4Yepes
HEeJH M CHIDKeHWS Hanopa, co3daBaeMOro BEeHTHJIATOPOM, HyXKHO rep-
MeTH3HpPOBATh, YTOGLl BO3AYX pAacXOJOBAJCA HMCKIIOUHTENBHO DO
HasHaYeHH (Ha oxJa:[eHMe UHJIMHADOB, MacJopajHatopa H Ha BCa-
chlBanue B KapGiopatop).

Ha ¢ur. 49 nokazan KanoT ABHraTedls ¢ KOJLUIEKTODOM BEHTHJATOpA.
KanoT cocTOMT W3 YeTHpeX dYacTeil, CTAHYTHIX CTAXHHIMM SaMKaMH.
KanoT B N0CKOCTH IWLTHHADOB YIJICTHeH oKanToBKOH. Kounextop kpe-
AKTCA K 'HOCKY ABMraTess KPOHLITeMHAMH.

OtpdeKTHBHOCTL OXJAMIAEHHA ABHraTeNsi 3aBHCHT OT el'o KOHCTPYK-
THBHHIX ocofeHuocTeil (Hanpumep, 0T opefpeRHsa HHJIHHAPOB); BoMb-
0e 3HAUeHHe JJIA OXJamAeHWs HMegr dedJeKkTHposamde LHJIHHIPOS
aAspraTens. [lpu xopomeM JRedVIEKTHDOBAHHE OXJAXAAODMA BO3ILYX.
oMblBaer GOJIBLIYI0 YAaCTh MepHMeTpa CeueHMs THJIMHAPA, ¥ NoTpefHuti
pacxXQy BOGAYXA JJisl OXJIAMJEUHa ABHTATeIA GYIET Melbllle.

CucTeMa oxnamJeHHs ABHraTells HO/DKHA [O3BOJATL €& Pery;gupo-
BaHHe, [IpH HM3KKMX TeMnepaTypax B 3UMHHX YCJIOBMAX HJK NpH [JIAHH-
POBAaBMM BepPTOJIETAa, KOTAA MOUIHOCTh JHBMraTels Majza, NPHXOAHTCH
YMeHBIIaTh PACXO] OXJaxjaioulero Bosayxa. Jlna 3Toro yMeHpinaior
WIOLanh BO3AyX03aG0PHUKA MiH BBIXOAHOrO OTBEDPCTHS [YTEM NDHKPLI-
THS CTBOPOK JKAJIO3H; B NEPBOM CIy4ae pEryJHMPOBKY OXJaMJICHHA
OCYIIeCTBJSIOT HAa BXOJE, BO BTOPOM — HAa BHIXOAE. [IpH  3axpHITLIX
CTBOPKAX MPOHCXOAHT TAKXKe NPOTpeB JBHTATeds, AN 4Herc 0oGhulin
ofiecreYHBaKOT LWHPKYAALUMI0 HArpeTOro BO3LYyXa BHYTPHM CHJIOBOI ycra-
HOBKH. YTpaBJeHWe CTBOPKAMHM JXaJIiO3H NPOHU3BORHTCA U3 KaOHHLL
qgerunka. Ha ¢ur. 181, 182, 183, 184 maum cxembl OXJaMKAeHHS KBUra-
TeJlefl TUNHYHEIX CHJOBHX YCTAHOBOK. BEHTHMNSTOD B CHCTeMe OXJax-
AeHUs TPMBOAMTCH BO BpallieHWe ABMraTeleM. OH ycTaHaBJIHBaeTCH
JHG0 HEMOCPeAOrBeHHO HA Bajy ABMTaTesis, JMG0 HA cOelHalIbHOM MpH-
BOJe M cozlaeT HeoOXOAHMBIR Hanop AAs ABHXKeHMA OXJaxKaawlIero
BO3AyXa, HarHeTan MOTpefHOe KOJMUECTBO BO3MyXa B KalloT JABHMraTess.
B GonpimHcTBe CJyydeB Ha BepTOJETaX NPHMEHAIOTCA OceBble BEHTH-
JATOpH, TaK KaK HX Jyd4ile KOMAOHOBATb cO 3Be3j000pasHEIMM mopLI-
HEBBIMH EBMTATeJIAMH M OHM TNpollle N0 KOHCTPyKuuu. BeHTHasaTop,
KpoMe cBoell NpsiMOil 1esH, cnocoOcTByeT JyulleMy 3anycKy ABHraTels
u pa6oTe ero Ha Majom rasy (XOrda HecyU[Hil BUHT OTKJIOYEH OT JBH-
ratens), Tak KaK BEHTHAATOD WMEeT MOMEHT MHeDUHMH H, KPOME TOro,
CO3[aeT HArpy3Ky UJla IBHraTess. [IpM NPCEXTHPOBAHKM BEHTHAATOPE
U TIpH Hoabope ero No HMEeOUIHMCS CEePHSAM CTPeMATCs TIpH NoTtpef-
HRIX Halope W pacxofie BHIOpaTh TakHe napaMeTPhl, B TOM WUHCAE W
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<OUPOTH, YTOOL BEHTHJATOP paboTad € BLICOKMM K.iL J., DAHAKC HHO-
Iia NPUXOAMTCA COHATEMLHO UTTH Ha 60.1ee HH3IKHA K. N. 4. BeHTHJS-

Gur. 18l. Cxema OXAaKAERH®R Pur, 182, Cxema oxmamIcrHd OBMIa-
JIRHTATENS, TENA B I'OHAOAE,
1—aospyx03abopriK; f—neperoposKa; J— [—BenTHAATOD; 2—Kanor; S—hCacHBalommil
REHTHASTON: +—KaleT; S—ucacunalonii naTpyfoK JBHraTens: 4—MACAOPARHATOPD.

natpyGok  ABHTaTens:; 6—heperopoixar
7—MacscpaniaTop.

'I'Ocpli()ﬁ YCTAHOBKHY, yro6H He JiedaTh AOTNOJANUTEILECTO NPHBOKA K Bell-
TUAATOPY, 4 pacnowarark €ro HernocpefCTBEHHO Ha BATY JRHraTefa ¢JH

Our, 183, CxeMa oXnamiewss IBd- ¢Gur, 184, CxeMa oxnamjenus Rsara-
ratens. Teas HA BEPTOSIETe MPOAOIBLHOR CXeMLI,
I—macacpanHatop: Z—boayX03alopHHK, I .
oP - _ABHrarek; 2—kanor; S—eeHTwIATOR: -
3-—-nepempomc_a.ﬂ d—BenTwaATOp: S—nepe- RO3AYX032GOPHKK; S—RMxnomHOR  MaThyGoK:
ropopga; f—kallor RBHLATENA. 6 BHIXOT OXNAWMAMOUIEr0 DOALYXA; 7T—MACIo-

paaKatop; #—paMa HEBHCATENN.

cro penyxropa. Ecim sedtHaarop offerieHHOro THNA, TO MJA TIpEny-
NpekOeRds NOVIOMKH ero-JoMaToK TpY PesKUX 3amyCKax Meily BasloM
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JBHTATENs M BeHTHIATOPOM MOHTHPYETCH MaKCHMAadbnas HPHUKLHOKHAS
mythra HAH ?J4clHgHasn, Berpedalores, XOTs M QUeHb DefiKO, BeHTHJSA-
TOpH!, KOTOPElE He HATHETAIT OXJIAMAAIOLMIE BO3AYX B KANOT, a OTCa-
CHIBAICT €r0 ‘M3 KaT:oTa ABHrareis. Takhe BeHTHASTOPHEE YCTaHOBKH
uMetoT Boslee HH3KME K. IL [, YeM HarHeraroLiHe.

Buli nonbiTKY BBHINOJHHUTL CHCTEMY OXJAamAeHUs Apurates Ges
BeHTHANToPA, IIPHMEHHB  MIHMKEKIIHOHHOE OXJaXICHHe ¥ co3haBan
HeoOXOAMMBIH BaKyyM A5 OTCOCA BO3AYXA uyeped LAJIHHAPH JABHraTels
7 BHIXJONHBME razamu, IlogofHas ycTaHOBKAa HMKAKUX BRITOJ He gasa H

ee B liacTosllee BpeMs He NPHUMEHAWT.

Eciiy BeHTHJISTOpP NocakeH HA HOCOK JIBUTATeld, a KOJJEKTOp, I
KOTOPOM pa3aMellled BeHTMIISTOpP, He KPeNMTCA Ha JBMrarterte, 70 Heol-
XOAMMO 3230D V BEHTHAATOPA € KOMLIeKTOpoM JefaTk (MpYUHMMas BO
BHHMAHHe IepeMellleHie HOCKA ZBUTATENH, a ¢ HAM ¥ BeHTHIATOpPA)
TAKHM, 9TO66l OH COOTBETCTEOBAN MpejellaM MepeMellleHHH, NpedyCcMoT-
pPeHHBIX B AMOPTH3ATODAX ABHraTens. B MPOTHBHOM Clydae IPH Pe3Kux
TOMYKaX NPH nocagke BepToseTa KJIM OpH Golbmiod HepaBHOMepPHOCTH
paloThl ZBHrare/s Ha MaJioM rase BOSMOXKHO 3ajleBaHWe KoHLOB Jioia-
ToK BeHTHJsiTopa O KoislekTop. OfHako OGoJblio#l 3a3cp HeCKOMbKO
yXyAUaeT K.I.J. BeHTHaATopa. IlosToMy Jyulle KpenuTh KodleKTop
BMeCTe ¢ KanoTOM Ha [OBHTaTesle, YTOGH MepeMelleHHA BeHTHJsTopa H
KOJJIeKTOpa Ot COBMEcCTIIBIMY, TOLJld 3a30p MOXHo CHelaTh 3Hauw-

. TelbHo MeHbHIHM.

CreugaibHo CNPOEKTHPOBAHHEE HJM NPHCIoCOG/IeHHBIE BJI% BepTo-
JleTa TopHIHeBble [BHFATMH BKIIOYWAIOT B cefs BeHTHIATOP C KOJUIEK-
. TOpoM, KanoT H ZethieKTops, oTpaboTaHHble H MCNBITAHHHE COBMECTHO
¥ 77 ¢ ppdraTesleM Ha crejle. 3agaua KoHCTPYKTOpA IIPH NPOeKTHPOBAHUM
' CHCTEME! OXJIaXAeHHA BepTosieTa B 3ToM CJydae yOpolllaercs H CBO-
RHTCA K DGPaBHAbIOMY BbIGOPY MeCTOpAclOsOMeHMA H MJoIlAnH Bo3-
Ayxo3alopHuxa, NJOWAAY BHIXOANOIC OTBepCTHA, palHoHAJMbHOIO Bo3-

AYX0TpoBOAa ¥ CHCTEMbL PETYJAHPOBKH OoXJaXXAeHHA.
{Ipn xopoluo copoeKTHpoBadliofi cucTeMe oXJaMACHMR H2 OXJax-
JleHHe MOXHo 3aTpauMBath He Gosbile 4% MoDIHOCTH HBHratels, HO
oHa MOXeT JoCTHTHyThL M 109, ecaH np# NpoeKTHPOBAHHH BEHTHJS-
Topa, KafoTa M pedeKkTopa ZBHraTeld, a TakXe JAPYTHX dacTei
BO31yXONpPoBoZa He CTABUTH Ilepef cofof 3afauy [IOJYYRHHS CHCTeMB
OX7aXKAeHUs C HaMMeHbHlel SaTpaTodl MoOLIHOCTH Ha oXJakKieHHa.
s ITpasaa, Ha 3TOM RYTH KOHCTPYKTOD BCTPeyaeTCs ¢ IPOTHBOPeYMBBIMH
TpefSoBaHMAMM yIAoOCTBa B 3KCINIyaTalMM M INPOCTOTH KOHCTPYKIMH.
Tak, nanpuMep, HanpapIsoINHe annaparsl Afla Bo3NyXa nepel. BXOAOM
, ero B BEHTHJSITOP M COPAMJSAIOMINE NOTOK JOMNaTKH IoClde BeHTHIATOpa
s . NOBBINAKT K.I.JI. BEHTHAATOPHOR YCTAaHOBKH, HO OHM YCJOXKHSIOT
KOHCTPYKUMIO, 3aTPYAHSIOT oCMOTP BeHTHJaTopa M MoAXox K HeMmy.
] TogHo Tax e, pacnojarasi BeHTHJATOD Ha HoCKe JRHraTesf, MHoraa
HOYT Ha NMOBUAeHHe K. II. f. BeHTHJATOPA, TAK KAK 0SoPoTH! €ro B STOM
ciyyae He -ABISKTCA ONTHMaNbHHIMM, HO 3aTo MOXKHo oboftHch Ges
JIOTIOJIHUTENbHOTO [IpMBOJA K BeHTHAAToPY. HemaGewso Tpefyercs
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6OAbIIMA Hallop BeHTHAATOPA, & crafo GuTh H Godbllas MOUIHOCTE Ha
HEero, eC/IM TIOCJAC BCHTHJASTOPA Jo BXofia B JAe(hieKTopH HMIHIPOB
OXJaXAAIMHHA BO3NyX ACMKEH MCIBITHBATL CONPOTUB/ICHUe TPySuaThiX
KONCTPYKIHMi, PellyKTopa M fp., K#K 3T0 MMeeT MECTo Y CHJoBo# ycCTa-
HOBKM, NoMellleHHo#t B roHfose (cm. ¢ur. 169). [Iparza, ckopoctH B
3TOM 4ACTM KaHana HeBedHKH, ¥ TNOSToMY [IOMNOJHMTENbHAas TloTepsH
MolHoCTH §YHeT TakiKe Hefoqbluo.

KoxcTpykumu BenTHAATOpA

Ha ¢wur. 185 usobpaxen BeHTHAATOp ofJergediior0 THOa Kaena-
HoH KoHCTpyKuuM. JlomaTky, mtamiloBaHHble U3 AypaJiOMHHA, He3aKpy-
YeHHEle, EPENATCA Ko BTyAKe 2 GoONTaME INOCPeACTBOM YrOJbHHKOR.
¥ron ycraHoBkm sonmatku 20°.. BTyska cocToMT M3 Iyp aqIOMMHOBOro
KOJBLLEBONY OCHOBAHMA K pefpaM KOTOPOro [pHKpelLIeHH GOATaMH
JHCKH 3, cpA3aHHble MexZy cofoll pagMalbHO PaCHOJ0KEHHEIMH Hep-
propamy. O6ox BTYJKM BBIIOVIHEH M3 JIGHTH H YTOALHHKOB, CBSI3@HHBIX
¢ neckamd. Ha omsoM w3 AHCKOB cienlaHbi OTBepCTHR Ads yAcSCTBR
NOCTAHOBKH 3aKieloK. [locle DOCTaHOBKM 3aK/eNoK 3TH OTBEPCTHs
32KPHIBAIOTCA KPHINIKAaMM Ha 3aBaNblloBKe. BTyaKM Kpensatca Goatamu 4
K MakcumalbHoR MyQdTe, BelyIIM# BAJMMK 5 KOTopoi MMeeT duianel] AJa
KPEIIeHHA K HOCKY [BHraTels. B KoHell BeAylllero Ba/IMKa HA HapesKe
NOCTaBJieH XParoBHE AJA NOBOPOTA ABMIATENA Nepel anyckoM. Kok 6
BCHTHJIATOPA MpHCoelMHeH Ko BTYJKe 3akJjenkamu. [Jsa Nozxoja x
GoaraM As CHATHA My(TE C BeHTHAATOPA MMEETCA JI090K 1ia aHKep-
upx Gomrax. Ilpu peaxmx sanyckax npurartesss My(hTa nepefaer BeHTH-
JSTOPY MOMEHT, COOTBETCTBYIOLUME ee 3aTAKKe, H IPeioXpanfeT OT
NOMOMOK JIoMaTKM BcHTHaAATopa. Kpome Toro, ata ¢gpukumondaa mydra
BrpaeT posib geMndiepa NpH KPYTUABHBIX KoJeGaHMsX CHCTeMEl JBHra-
Te/lb—TPAHCMHCCHA—HECYIMA BHHT.

Ha ¢ur. 186 nokaszan BeNnTHAATOD CHAOBOH YCTAHOBKH C BEPTHKAIE-
HHM pacilofoMenHeM ABHMATCAA, KOlICTPYKTHBHO odopMJIeHILIEE BMecTe
¢ MydTo#t crengeria M paGotalomui BHYTPHM KoadeKTopa C paaMadb-
HEIM 3a3opoM 2,5 mm. BentnanTop ¥Mmeer 24 jlonaTkd, AJMHA KawJaoil
JoraTkA 136 ma. JlomaTKH ToHKOro mnpoQMJa BHIIOJHeHH H3 CTafgH
WTaMIOBKOH, SakpyueHst y KopHa Ha 20° y Bepumuel ma 15°. Crain-
Hble JIONMAaTKH BEHTHJIATOPA Kpenarcs GojTame K JHCKY, KOTOpH, B
CBOIO ouepenpb, MocaxeH Ha (JaHel CTyIMMUB BeHTHIATOpPA.

. Ha nucxe zakpenmena pefopia H MeHTpPOGeXHHE IPYsH MyQTH

ClelLIcHHSt — BCe 3T0 BMECTe CO CTAJbHHMH JoMATKAMH BeHTHNISTOp&
ofpasyeT MaxoBHK, HoCTaTOUHLI [o BeJIUyMHe MOMeHTa HHEPUHH 7%
HopmaibHoro 3sanycka pgpuratens. Kok BeHTHAsiTopa ofpasosan Ha
BeflloMoH NosioBHHe My(hThl CUeN/eHHs (IIpH 3alycKe OH HeUOMABMMKEH).
Ilpu clenfleHWH HBHratens ¢ TPaHCMHCCHeH OH BpalllaeTca BMecTe ¢
BeHTHARTOpoM. PacyeTHbte aspoMHAMHYecKHe XapaKTEPHCTHKH 3TOro
BeHTHJASTOpa HaHbl Ha ¢ur. 187. B xomOunaums ¢ MyQTofi cluenseHus
BHIIOJIHeH BEHTHU/IATOP M HA IOpyrom BeprodeTe (cM. ¢ur. 234). Jlonar-

S .,
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K BEHTHJATOPA, KPEMspec Ha 6OJTaX K BHCKY BTYJIKHM Beﬂm.nnropa,
HMEIOT 38KPYTKY M M3TOTORJEHB! LITAMIIOBKOMH. -

Urobml CIPOEKTHPOBATb HIIH NMOAOOPATH 1O IOTOBOH CepHH BEHTHIS-
Top, HeobXoAMMO 3HATL TOTPebHLIA AJA OXJaMJeHHA JBHraTels, €ro
arpera'ron M Macaopajuartopa pacXoi BoiAyxa Q M morpeGHRE Hamop
AH, HeoBxomuMbli AU TIpeoao-
J'[@HHH rHAp aBJaHIECKOro COI'lpO-
ms.uemm B CHCTEME oXJa)je-
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Qur, 186. Bemmunsrop ¢ uquﬂ cuen- " @ur, 187, XapakTepUCTHKH BeHTHJA-

nenys, : S TOPZ,

_HHS. 3Han STH ZBE BeJIMUEHB, MOXKHO PacCUdTaTh BeHTnmlrop n oupe-
J&JUTh €r0 NapaMeTPRl ¥ XapPAKTEPHCTHKH.
~ Tpexne peero onpenessior '

Q Qjm + mel‘ll'l' + Qarp:r + QBE&CI:‘[B

AH=AH,+AH,, + AH, L

rae AH.-— CONpoTHBJIEHME B CHCTEME O BeHTHJIHTOpa'
A H, — conporusienve ABUraTeNs;
AHa — CONPOTHRJIEHHE B CHCTEME Ha BbIXOJie,

Has pacyeTHOl TOUKHM CyUIECTBYIOT paBeHCTBa! Cw e

Q = QBEIﬂ'" :

AH=AH,, . R

MomHoceTs, notpe6iaseman BeHTHAATOPOM, PaBHA )
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TAe N —K.0, 1. BeHTHAATOpa.
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[Tpu npoekTupoBoYHOM pacdeTe mnOTpeGHEIA pacXos BO3LYXa MOXKHO
TpHOJIIKEHHO CNPEASHHT No CASAYIMUM hopMynam;
) Qn:EsN [IC?/'-L],
rae s — KOMMYECTBO OXJaMAawlluerc Bosayxa Ha 1 2, €. B Hac:
E.==30+40 xe/a. ¢, uac.

Boree c0KHO OMNpeleNHTh pacyeTHH! NOJMHKIA Hancp nyreM MoACYeTa
NoTeph Haropa Ha BXOAe M BHIXOAE M IIOTEPh NpPH MPOXOAE BO3AyXa
Mexzy pe6paMu UWIMHAPOB HBHraTens, Jedwiexiopamu u cotamu
3 MacJiopaauaropa.

B pacuyerax KaroToB ABHraTedeii BO3AYIIHOIO ox.naﬂmenna Ans ca-
MOJIETOB 3TH CoNPOTHBJIEHUA 3a4aK0T B BHAE SKBMBAJEHTHhIX OTBEPCTHIL
JKBUBAJIEHTHBIM OTBEPCTHEM CHCTEMBI CONPOTHMBJIGHHA CYUMTAeTCA TaKoe,
KOTOpOe mpH avowaad @ M2, xos(pduUHeHTe MCTeUeHHs, PaBHOM eJIH-
HHUIE, ¥ [IPY NOJIHOM HAIOpe Népel OTRepCTHEM, PaBHOM MOJHOH nortepe
Hanopa B paccMaTpUBaeMoil CHCTeMe, NPONyCKaeT TOT ke ofbeM BO3-
zyxa W wmd/cex, xax M paccmaa‘puaaemaﬂ cuctema. OTciona credyer,

uTo :
¢ = L4 ' -—‘—————-—“V M d> =-——————W —

= On= 3 —
]/ AH,—- ]/ A — : l/AHﬂ -
P P ks - ]

CyMMapHOe 3KBHUBAJIEHTHOE OTBEPCTHE BCEN0 BO3AYXOIPOBOAA CHUCTEMbL
¥ oxJsamjenss OyIeT paBHO
1

D= e
1
¢2+

B. ciyuae ciOMHEIX KatiaJOB noanyxonpcmuna foTepH Hamopa Ha
BXOfle M BHIXOJE MOryT OnITh B&ChMa GOJBLIHIMMY, eCHlM HMeloTCH . KPy-
Thie [OBOPOTH M pe3KMe Tepexoaw, nonocoﬁcmylomne pUXpeE06pa3oBa-
HHI0, MOXHO MOJCYHTHEBATL CONPOTHBJIEHHUE CJIOKHOID BO3AYXONPOBOAA
CHCTEMBl OXJIAMAEHUA, NMOJb3yACk COOTBETCTBYIOIIMM CIPaBOYHHKOM I10
CONPOTHBJEHHSIM (hacOHHRIX H NpPSMEIX dacTelt TPyOONpOBOHOB, HO b
KOHEYHOM cueTe HYXHO p0A3aTe/IbHO 'MPOBECTH HCMEITAHMA 10 Olpe-
JeNeHMIo rUOpaR/IHYecKuX CONPOTHUBIEHMH CHCTEMEl OXJaXaeHHd.

Eme syyme npopecTM MCNmTAHME Ha cTedje Beell cuioBol ycra-
NOBKM ¢ pafioTaillMM ABUrartejeMm. B KadecTBe rpy6oﬁ TIPUKUAKK BJS
3Be3l000pa3HOre JBHIaTeNs Boanymuoro oxaaxaehus ¢ aedaexropamu
MOXHO DNPHHATb

b

@ =0,15 a2
TTosmulit HANOp BEHTHJAATOPa, BHIPAMEHHbIH UYepes SKBHBAJENTHOE
OTBEpCTHe M OGBeMHuIl pacxon, Gyaer paBed

W
AH!EHT
2 @2’
» Pacqemhmm pexHUMaM¥ nJi CHCTEMBI OXJIAXACHUST JABUraTe.1d Bep-
TOJIETA ABJRIOTCA HOMMHAI-HAA MOIMHOCTL Ha I'DaHHLE BLICOTHOCTH IPH

e
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BLICOTHOM [BHTaTele M BaJeTHas MOLIHOCTL y 3em.d. IlpE 3Tux pemu-
Max APHTraTe/Ia M onpeleaafor norpefHuil pacxod A7A CHCTEME OXJiamk-
JdeHMa, 3uas noTpebueie AH M (J, MOXEO NMPOM3BECTH a3pOJHHaMHUUE-
CKMIt pacyer BeHTHJATOpPa H ONPEA&NINThL BCE €ro reOMeTPHUeCKHe
napaMeTpsl 1o OGLIENPUHATOMY METOAY PacueTa, OAHAKO C JOCTATOUHOM
¢TeneHblo TOYHOCTH MOMKHO MogoGpaTh BEHTHJATOP M3 MMEOIHXCA YHe
HCNBITaHHBIX cepUH BeHTHJISITOPOB. -
Ha ¢ur. 188 npeacTapjeHa pacueTHaa THApPaBJHYecKas XapakTepH-
CTUKAa CHCTEMB OXjaXAEHHA CWIOBOJ YCTaHOBKH, H300pa)KeHHOH Ha

A Hwvm Bad em,
4o
Ll
/fl
200
Q’%%'o‘%
P g
» N, "%2
| R, %
o 1z 3 4 5 6 7 8 $wailex

dur. 188, Tnapasnyyeckas  XapaKTePHCTHKA CHCTEMLL
OXAAKACHHA CHJIOBOH YCTaHWOBKM  ORKHOBHHTOBOTO  BepTO-
Jnera,

¢ur. 181. M3 s7T0fi xapaKTepHCTHKH BHAHA 3aBHCHMOCThL MNOTpESHOro
nanopa AH B cevenmM 3a BEHTWIATOPOM OT OGIlero pacxoia BO3-
ayxa W B cucreme oxnampenus. Palouylo TOUKy Ha XapaKTepHCTHKe
BEHTHJIATOPA HAXOART [epecedeHHéM THEPABJHYECKOH XapaKTEpPHCTHKH
C XapaKTePHCTHKOH BeHTHJNTOPA Hoen, (CM. Qur. 187). B naunom npu-
Mepe OHa pacrooxeHa B S0He GO/bIIMX HATIOPOB.

Pacrnpenenieste NoCTYNalOUIETe OT BEHTHIATOPA BO3LyXa {Js 510~
BO# yCTaHOBKH MOLIHOCTLIO B 450 4. ¢. npusenero B 1261 9.

Tabawnya9

Pacnperenende sc3ayxa, NOCTYNAKUEro 0T BEHTHASTOPA
{o6mmit pacxon NpensT sa 100% )

. & -obuero
- Kyna pa reTes B % ot obm
¥1a pacxoayerc pacxopa -
Ha oxnawpenne UHAHHIPOR ABHrateasn ’ 74
Ha oxnaxaeHHe MacIFHOr0 paiHaTopa 15
Ha miranse 1BMratels M OXJai]eHHe arperatoB (maruerq, 11
ceevelt)
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§ 5. TONMHBHAA CHCTEMA

TpeGosanus, BHipaGoTanHble TPAKTHKON 3KCIMyaTaUM¥ CaMOJETOB
K TOILIMBHBIM CHCTEMaM, TOHOCTRIY MOTYT GBITh NMPHMEHCHM K BEpPTO-
JeTy, Mo3ITOMY TOIIMBHAg CHCTeMa JJIA ‘CHJOBOH YCTAHOBKH BepTOleTa
SO/ HA TIPOEKTHPOBATLCK MO CYLUECTBYIOILMM PEKOMEHIAUHUAM M TeXHU-
qeckHM TPefoBaHMAM K TONJIMBHON CHCTeMe Ha camoJgeTe. 3hech Mbl He
OyleM KacaTbCa HM pacuera, HM KOHCTPYKUHMH ee 3JIEMEHTOB, TaK Kak
BCe 3TO HMEeTCA B JMTeparype o CHJIOBBIM YCTaHOBKAM CaMOJIETOB, a

$ur. 189, Cxema TOMIHBHOA CHCTEMH OAHOBUHTORBOTO BEpPTOJETA C o:.muu

LEBHTATENEM,
] 2—mn.rm5nﬂe Gaxy; S—ronnMBHLIE Hacoe; M. pe. AbHIR
KpaK; &—Hadoc quma-um. 7—oTCTORMRK; &—agcnyxoaaﬁopuxx Kapdwpampa. 9—-,u.peu.|m
] nue TPYOKi,

OTpatfIuMCs TOJALKO TeM, YTO TIPHBeJeM B KAYECTBE NPUMEpPa CXEMBl
TOTUIMRHBIX CHCTEM BEPTOJICTOR C ONHHM M JABYMS ABUCATEJISIMM. ’
Ha ¢mur. 189 mzobpaxkena cXeMa TOMIHBHOK CHCTEMEI OTHOBHHTOBOIO
BepTOVIETa ¢ OQHHM LBHraTeseM C ABYMA OCHOBHBLIMH GakaMM H OLHHM
NOZBeCHBIM. B cHcTeMe HMeeTcsa MODKAYHBAIOLIHE 3JIEKTPOHACOC, KOTO-

-pHIlf IOofaeT TOINIMBO BO Bpems 3allycka ABHraTeNli H B ClydYae OTKasa

TOIHBHOFO HACOCA LBHratels. PacnpefemyrenbHblt KpaH uMeeT LH-
CTAHIHOHHOE yIIDAaBsJeHHe, [I03B0AAIOUIee YCTAHABIHBATh Kpall B YeTkIPE
‘TioJoxeHns: 1):06a Gaka BKToYeHE!; 2) ofa 6aka BHIK/AKOYeHH; 3) me-
pezrHil 6aK BKIioveH; 4) sajuHii 6aK BKIKYeH.

CxeMa TONJHBHOM CHCTeMBl OZHOBHHTOBOI'O BepTOJeTa.. ¢ ONHHM
npuratenem Mu-1 ¢ opuMM TomamBubiM GakoM npuBenetia Ha +«hur. 190.

Ha ¢ur. 191 '‘nokasana cxema TOMTHBHOH CHCTeMB BEPTOMIETA TIONiE-
peyHOl CXeMH ¢ MIBYMS ABHTaTeJIsIMH,
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Qur. 190, Cxema TOnnuBHOA OHCTEME! OJHOBHHTOROTC BEpTOJEra C OAHHM IBH-
FaTEIeM,
f—nyckoBoii Wacoo: I—-HatiHK iawlexmn TOMMHBa; J—HACOC; {—ApEeRamHas TPYOKa;

§—ronmbypii Gax; (—3a00pHMK TOWTHBA; 7--pYyuKa YODABACHWS MOMADHHIM KPAHOM;
8—npenaxHan TpyOKa Hacoca. |
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§ 8. MACJIOCHCTEMA

MacsiocHcTeMa CHIOBOI YCTaHOBKH BepTO7eTa, TaK e KaK TOILTHB-
#as CHCTEMa, B OCHOBHOM HHyeM He OTJIHYaeTcsl OT TaKoBofi Ha camo-
JeTe C MOPLIHEBHIM JBHraTelleM; NPH ee NPOEKTHPOBaHHEM CAEAYeT
HCIO/IL30PATE CAMOJIETHBIH ONKIT B COOTBETCTBYIONIHE PYKOBOACTBA.

HekoTopyio ocoferrocTe Ha BepToJieTe HMeeT pa3sMellieHHe Macno-
paxuaTopa, BCIeICTBHEE TOrO, 4TO MACTSHHEA pajiHaTop OXJAXKIaercs
BO31yXOM, HAarHETdeMHIM B PaavaTop BeHTHIATOPOM CHCTEMBl OXJIaM-
JAenun. llosTomy pammaTOp HYMHO YCTAHARJHBATL HA BepToJeTe TEK,
yto6t! 3a60pPHHK OXTAXKARAOUErs BO3AyXa OJA MACJIAHOMO pajHaTopa

Gur, 192, CxeMB MAaCHOCHCTEME Bep-
TONEeTa,
I—mMacnopapHaTop; 2—repMoperyasrop: I—
Macnofak: 4—MAHOMETD; J—CIMBHOR Kpal;
f—Mac/ionacoc.

OB pacnodioXeH B NOJOCTH Kanora MeX/ly BeHTHJIATOPOM H LHJHHN-
paMH ABHraTefst WIH B OTBOJHOM KaHale OT 3TOH IOJIOCTH, a BHIXOA
BO3AyXa HS pagHaTopa mpoHcxXonua Ge3s MPOTHROJABNeHHs B aTMocdepy.

Ha ¢ur. 192 pana cxema macjiocHCTeMBl CHJIOBOH YCTaHOBKH C Bep-
THKaABLHO PachofIOMCHHHM JABHraTe/leM. Macsopaguatop pacnosioxe
B OTBOAMOM KaHalle KanoTa. OxJamaonuii Bo3[lyX M3 Hero BHIXOAHT
yepe3 OTBepcTHe B GoKoBOoH oOHIMBKe cpealell YacTH Qlrosessika.
Macao6ak B 3Tof cHCTEME, cytp.rmpye'rt:ﬂ yepe3s HOCOK ABHTaTess.

Cxema MacnocHCTeMB CHJIOBOH YCTAHOBKH ORHOBRHTCBOIO BepTo-
Jeta MRB-1 ¢ ropH3ouTAILHO PacnofioXeHHERIM ABHraTeNeM H3obpaxeHa
Ha ¢ur. 193.

Ha ¢wur. 194 pana cxema Mac/I0CHCTeME BHEILIHell CHIOBOM ycTa-
FOBKH, NIOMELileHHOH B OTACILHYI0 FOER0Y. Oco6eHHOCTbIO ee ABARTCH
OTBOA MacJjia H3 HarHeramollefl MarHCTPadH B BePXHHI PEAYKTOP TpPaHC-
MHCCHH H CJHB H3 Hero Macsa B Macuo6ak. Macsopapmarop momenteH
3a BeHTHJIATOPOM H BO3ZYX M3 HEro OTROAMTCH uyepe3 maTpyGox, npo-
XOASLIMI MeXAY UHJIHEAPaMH B TOJOCTh 3a MABHTaTesieM, OTKYAa OH

BHIXOJHT Yepe3d CTBOPKH BMECTe ¢ BO3AYXOM, NPOLIGAUIUM Hepe3s pedpa ,

LIMHHADPOB. . .
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§ 7. CHCTEMBI BCACBIBAHHA H BRIXJIORA

B GoJnliKHCTBE CayYaeR BO BHYTDEHHHX CHJIOBBHIX YCTAaHOBKaX Bep-
‘TOJIETOB KapGropaTop ABHTaTess OKA3HIBaeTcs BHU3Y. UToOn M36GexkaTh
3acachiBaHHS NHJH NPM pa6oTe ABMraTe/s Ha 3e€MJle HIH B Hellocpen-
CTBeHHOH GJIH30CTH 3eMJIH, HYKHO BHBOJHTh BcacHBaOWHi- matpy6ok
KBepXy; MaTPyGOK MoJIy4aeTcss ¢ NOBOPOTAMM H GOJNLIUMM MO AJHHE.
Ecau Bcachpaolnft matpySoK cesiaTh KODOTKHM H Pa3MecTHTb era
BXOJHOe OTBePcTHe BHH3Y (iosenmKa- (cBoky uaM noj ¢rosenskem), T0
notpe6yercs ycTaHOBKa CloXHOTO GuibTpa. TO M Apyroe cBa3aHo ¢
VBejHUEHHEM THADABIMYECKHX MOTeph BO BcachHBamleM naTpy6ke
H YCJOXHEHHEM €ro KOHCTPYKHHH. BHIXofoM M3 5THX 3aTpyAHeHH# Mo-
JKer GhITh pasMemieHHe BXofia BcackHBalomiero nNarpy6ka B MNOJOCTH
KanoTa MeXAy BeHTHANTOPOM K LHJIMHApamu aeurateas (dmr, 195,a),
TAe MMeercs Hanmop BO3AyXa OT BEHTHAATOPA, 3@ CYET KOTOPOro
{Hanopa) pae HeCKONLKO YBeJHYMBAETCA BHICOTHOCTh JBUTATEJNA.
Boanyx B sToM caiyude He TpeGyer GOsbluero (MJBTPOBAHHS, TAK Kak
‘BO3IYX03A60PHUK A/ BEHTAJNATOPA OOKYHO pa3MelllaeTcs BHRICOKO Hai
semaedt. : &

CJ0KHYI0 CHCTEMY BCAcHIBAHHS HMEeT CHJIOBAas YCTaHOBKa (cM.
¢ur. 195,6), pacnonoxxendas B HOCOBOH 4acTH thiozensika.

Ha ¢ur. 195,64 nokazai BcachiBaolIHi#i NaTpyGoK TipH BHellHei
CHJIOBOH yCTaHOBKe, pasMellleHHON B oTaensiolt ronfone. 3abop xounon-
HOr'O BO3JyXa MPOMCXOIMT K3 atMoctepw. ITonorperniii Bosayx Gepercs
U3 MOJIOCTH KAOTa, C3afM IHJIKHEPOB.

BrIX;OnHBe KOJNNEKTOPH W NATPYOGKH HHUEM He OTAMYAIOTCH OT NPH-
MeHsieMBbIX Ha caMoJsiere. BHxJon pesaercs B6OK W Hasan Ha dwur. 165
u 195,02 BUAHH BHIXJIONIHEE KOJJEKTOpHI 3pesncolpasHoro ABHraTeNs ¢
BePTHKaNLHEIM ¥ HAKJOHHEIM DPacloJoXKeHHeM KoJeHyaToro Bafia.

Ha ¢wur. 170 noxazass WHAMBHAYaAbHEE BHIXJONHHE MatpyObRH A4

. K&X0r0 IMAKHAPA ABUTATENS, [IOMEEHHOr0 B OTAENEHOR NOHZOJe.

Boszuukaer Heo6xoaMMOCTh Ha BHIXJONeE ABHIaTeNIs BepToJeTa ycTa-
HaBiHBaTh ryluTequ. OcobeHHEO 5TO HeoGXOAHMO TIPH SKCITyaTarMy
ero B ropofackoii uepre, Peakuil wyM OT BHIXJIONA Y BePTO/IETa OYEHb
HENPUATEH ANA CAYXa, K TOMY e Oif MOXeT MPOAODKATBCH IJHTENb-
¥oe BpeMa NIPH BHCEHHH BepToJeTa.

YcTaHOBKA riyumTenel NPUBOAMT K TOTepPe MOIIHOCTH 3a cYeT
NPOTHBOAARNEHHS HAa BhxJone apurartens, Hysuo crpemutsest K Takoi
KOHCTPYKLIMH TJYUIHTeNd, NPH KOTOpPOH 7oTepM MOIHOCTH GHM Ol
MUHHMAJTLHBIMH. .

Omna U3 KOHCTPYKTHBHEIX CXeM IAYIUIMTENIS NPHBEACHA Ha (ur. 196.

§ 8. CHCTEMA 3ANYCKA JBHIATENSA

Bopropmie cpeacTBa 3anycKa ABWTaTesd, NPHMeHfeMhie Ha caMmoJe-
“t¢  (INSKTPOCTAapTepbl HENOCPENCTBEHHONO AEHCTBMSA, HHEPIHOHHLIE
CTAPTEPH, 3allyCK CXaTHIM BO3AYXOM M pafioueil cMechio), TIPUMEHAIOT-
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5 ,

Gur. 195, PaaMerieHye BCACKIBAIOILETD narpyoka.

. 4 —Ha JIBMTATENS, YCTAHORTEHHOM B BEDTHKAMBHOM TIOTOKEHAH: 0 — HA HBATATENE, YCTA-

f HOBNRENNOM © HAKAOHHOM TONOMKEHHH: & — HE JBHTATele, DACHOIOMNEHHOM 8 COMAQHE.

I—3aCTOMKE A% PETYJHpOBAHHE OTOODA TefUiloro Baayxar Z--sasmm; J—multeoTSpace-
paTeNbHAN CETKA.
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Pepednrr xamepa
Py, 196, KOHCTPYKTHBHAH CXeMa rJaylLmuTens.

SBHIXTOANON HACAROK.

4. -¥OMYT]

ROITYC:

Ao BHYTPEHHER

f—xropnyc; 2—pnadiparss;
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C¥ W Ha BepToJeTe. B ycTaHOBKE HX HeT HHKaKol pazeuuul. EnHHCTBen-
HOe OTVIHUHe B 3anyCKe JBHratesid Ha BepToJleTe 3aKJIOMaeTCsd B TOM,
4TQ HATpY3Ka (HECYLM#l BHHT) 31ech OTKJKYeHa OT ABHMraTe]d. JTO He-
TIPHATHO €lle TEM, YTO MOMEHT HHEPI{HH OCTaBIIHXCHA BpalXaIOUIHXCH
MaCC ropazjo MeHulle, YeM MOMEHT HHeDUHH [Iporeisepa CaMOJIETA.
[loatomy sanyck ABHraresns MoMeT NPOHCXOJUTH C BeCbMa GOJIbLIMMH
YrIOBEIMH YCKOPeHHsIMH KOJIeHuaToro Basa. Ha ogHoM H3 aBHraredef
Opiid colyuad DoOJOMKH 3yObeB npHBOfla HarHeraTess BO BpeMs 3almy-
CKa JIBHraTes, TaK Kak CTOAllas B CHCTeMe NPHBOJA NMPYXHHHAs MY(D-
Ta He obecrneyHBasa CHHXKeHHA Neperpy3kd oT GOJbIIHX YIVIOBHIX yEKO-
-penuil. TIpunLnoch 3aMeHUTh TPYHMHHYI0 MYDTY MaKcHMaJbHOH (QpuK-
HHOHHOR M 9THM HCKIOUHTb BO3MOXHOCTH IOJIOMKH. B Tex KOHCTPYK-
WMAx, [Ae Hecyluil BHHT Ha oOnpellelleHHBX 06OpOTax aBHraTess
(500—1000 o6/MHH) BKJIOYaeTCSI aBTOMaTHYeCKH wepe3 (PPHKIUOHHYIO
MydTy ClenseHns, BaXHO, 4TOOH NPH 3anycke aBHratenst o60pOTH ero
HE MOJHHMAJIHCL BHIllle o6opo'ron BKJIIOUeHHs liecylllero BHHTA. MaJhiil
ras jBHraTell HYKHO OTpel'VJHpOBaThb Tak, yToOW pabora aBHrartess
na ManoM rasze Ge3 Harpy3ku Obijia NJIaBHOH, NOTOMY 4TO HA 9TOM pe-
MHMe MOXeT MPOHCXOAMTL NPOorpeB ABHraTess (NPH OTKIOUEHHOM He-
CyllleM BHHTe).

§ 9. YIIPABJIEHHE JBHUTATEJEM

Ha 6osbiuMHCTBe COBpeMelHbX BepTOJICTOR yNpaBjieHHe ABHrareseM
HMeeT Ty ocoGeHHOCTb, UTO yMNpaBieHHE ApOCCedeM HOPMATLHOIO rasa
c6.JOKHPOBAHO C yIpaBJieHdem OOIIHM IIaroM Hecyllero BHHTa. B kabu-
He JeTYHKa MMeeTcs PBiyar IIar-rasa, ABHMeHHe KOTOPOro H3aMEHSeT
NoJIoXKeH!e JPOCCebHOA 3aCJOHKH H BHI3EIBAET COOTBETCTBYIOLIEE Hi-
MeHeHHe yIVla YCTAHOBKH Hecyllero edHTa. Ha KoHlle pruara moMe-
WaeTca OOBIMHO PYKOSTKA IAA JONOJHHTEJBHOrO HEe3aBHCHMOTO ynpas-
JeHHf JPOCCeNeM HOPMAJBHOIO raza npH Jo6oM NOJoXeHHH PyKOsTKH
Lyar-rasa,

“O6KyHoe ynpae/JeHBe NBHraTteseM — CaMOJETHOrO THNa (Koraa py-
KOATKA Npoccesid HOPMaJBLHOrO Fa3a PAcoloXeHa Ha MyJbTe B KaGHHE
-7leTyHKa) — llesecoo6pasHo NMpPAMEHNTb Ha BepTOJerax B TeX Ciydasx,
€CJIH HMEeTCs aBTOMaT MOCTOSAHHHX UHCes 0BOPOTOB Hecylilero BHHTA.
-(O cOnoxHpoBaHHOM yNpaBJleHWH LIar-raacM ¥ o6 aBTOMaTe MOCTOSH-
‘HBIX YHCeNl O60pOTOB Hecyllero an‘a noapoOHee ckazawo B riase V
Y TipapJaesde BepTOJIeTa» )

Fagea IV
TPAHCMHCCHH BEPTOJIETOB

§ 1. HASHAMEHHE H HNPEADLABIAAEMBIEE TPEEOBAHHA

¥ pepTovieToB € MeXaHHYECKHM NPHBOJOM HAJENKHOCTb TPAHCMHCCHH
ABJIACTCS OJAHHM H3 BaXKHeHIIHX TpeGoBaHuM, NpexbanisieMblX & BepTo-
aety, [To/loMxa CHJIOBEIX BJIeMEHTOB TPAHCMHCCHH B MOvieTe B GoubIrygm-
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CTBe CJYYaeB UDHBCIET K TRKEILIM MOCISNCTBUAM. KHBydecTh BEpTO-
Jeta B GOULLIOH MePe ONpefeIsIeTcs MHBYYECTBIO €ro TPaHCMHCCHH.
Ee nasuaueHue COCTOMT B TOM, YTOOL NepefllaBaTh MOIIHOCTL OT ABHra-
TeJi K HeCyWIMM M DyJeBHIM BHHTAM H BCIIOMODATEJILHBIM arperatam C
HYXKHHMU 060poTamy. TPAHCMHCCHA fBsSETCR HaHOOVIee MLOpOrocTofALlei
UaCThK) BEPTOJIETA, NOYTOMY BCAKOe YIPOIUEHME ee (MeHblllee KOJHIYE-
CTBO JeTallelr, Goviee IPOCTOe NPOU3BOIACTBEHHOE BHINOVIHEHHE MX) MO-
KET 3HAYMHTEJBHO CHU3MTbh CTOMMOCTb BepToseTa. Dodiblioe 3nadeHHe
AJs BecoBono Gallanca BepTOJeTa MMeeT pec TPaHCMuccuM. ITepen KoH-
CTPYKTOPOM TCella OOMKHA CTOATH 3amaya, He CHUXKAsa HaleHOCTH
TPaHCMHOCHH, CIPOEKTHPOBATh ee Kak MoxHO Ooifee Jerkodl no mecy.

OcHoBHEIC TpeOBaHMA, NMpPeABABAREMBIE K TPAHCMHMCCHM, CELYIO-
ulKe:

1. TpaHcmuecHs aoJikHA GRITh HajexHol B paboTe M MMeTh 6OJb-
1Uo#l pecypt H0 NepBO# NepeGOpKH.

- 2. He pmo/mxHO GBHITh HeZONYCTHMBIX BHGpauMit BajoB (KpYTHABHBIX
M M3rHOHKIX) HA BCeX pPeXXMMax paGoThl.

'3.-Homxen GBITH BBICOKHH K. I ., T. €. MaJte MeXaHH4yeCKHe TIOTe-
pPM MOILHOCTH Ha TpeHMe B 3yOweTHIX Nepefauax M NMOALIMIHMKAX.

4. TpancmHcCHa N0MKHa GBITHL HPOCTOH MO CXeMe H MMEThb AeTaJH,
He CJOMHBIE B M3TOTOBJEHHH.

5. Munumaneublft Bec.

6. PasmMcincHie TPaHCMMCCHH HA BepTOJCTE AOMKHO OBecrieyMTh
¥AOOHRIH MOHTaXK 1 NEMOHTaX ee arperaToB, a TakxKe YHOOHRHIH Toa-
X0 K HHM JIJIA OCMOTpa H oOCAYXKHBAHHA BO BpeMA SKCIJIyaTaLlHH.

7. TpaHcmuccus BO Bpemda 3alyckKa NOJ/KHA OTKJAKOYATHECR OT ABHIa-
TeJis BO H3lemaAHHE TIOJOMOK JONACTell Hecyulero BUHTA HaM JeTadeit
TPAHCMHMCCHH NPH Pe3KUX TOJYKAX OT JABHraTeJs INOpH 3anycke; AJs
ITOTO0 B CHCTeMe TPAHCMMCCHH jo/kHa OwbTh npepycmorpeHa MydiTa
BK.MoueHHA, Ha BepTOJeTax ¢ ABYMA ABUTATENAME KaXAHH IBHraTelb
JOJKeH MMeTh CBOI0 MY(TY BKJfOYEHHA.

8. Heo6GxonMMo fJ1s KamIOIO JABUTaTeNst BepTOAeTa UMeTb B Tpatc-
MHCCHM TaxxKe My(Ty CBOGOIHOIO :XOjla, UTOGHl ORTAHOBMBLUMICS [BH-
raTenb B roJicTe He MelllaJl aBTOPOTAlMM HeCyLIEro BHHTa WM B CAy-
Yae ZBYx ABHraTejefl He MPensTCTBORAJ BPAILEHHIO HeCYIIMX BHMHTOB OT
JAPYToro, JBHraTesa NpPM NPOACMXEHUM IoJleTa Ha OJHOM JBUraTene.
Ecau He wMeTe MydTh cBoGOAHOFO X0ia, TO HecyHleMy BHHTY, paGo-
TAIONIEMY Ha PeXHMe AaBTOPOTALMH, NPHAETCA BpallaTh XOJOAHBIH ABH-
raTesib, NPeCAo/ieBad ero KOMNPecCHio, Y0 NPUBelleT K Pe3KOMY YXYA-
HIEHHK) aBTOPOTALHOHHBIX XAPaKTepPHCTHK BepTOJIeTa.

9. lns ynoGerea sKCIyaTauuy B CHCTEMY TPaHCMHCCHH Heo6xonM-
MO BBECTH TOPMO3 HeCYIHEerO BHHTa, NO3BOJIAIOIIK GHICTpee OCTAHOBHTL
l{ecyumu BHHT Noc/e NOCAAKH M BLIKJIOUeHHA ABHrateqas. Bes topMosa
HECYWIM# BMHT MOXKerT MPOAOKaThL BpallaThes IOJ neﬁcrsuem BeTpa,
YTO HeXeJarTeJbHO NpH CTOAHKe BepToJeTa.

- 10. Basmpl TPpAHCMHCCHM B COERHIIEHMAX JAPYr C JAPYFOM - FOJIHHBE
HMeTs KapiaHel # ynpyrde My(QThl, obserdamolude MOHTaXK TPaHCMHC-
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cHH # ofecnieynBaloNiMe HOPMaJbBHYIO paGoOTy TpaHCMHCCHH NpH aedop-
ManuAx YacTeil KOHCTPYKOMH BepTOJicTa, Ha KOTOPBIX CMOHTHPOBaHBI
OTIOPH! BaJOB.
~ 11, Tpyminecs wacT TPaHCMHCCHH JOIHBI XOPOWO CMA3KIBATRCS B.
pabore.

12. Caenyer nobuBaThcs yMeHblIeHMs IIyma B 3y0daTeiX Kogecax
PEAYKTOPOB ¥ B ONOPHBIX NOALIHMITHHKAX BAJIOB.

§ 2. MIPHHIHMHAJbLHBE CXEMBI TPAHCMHCCHH

CxeMa TPaHCMHCCHM ONPEeNSercs CXeMOH BEepPTOJeTa H B CHILHOWN
CTelleHM 3aBUCHT OT THOa M pacnojiodeHust JBdraresas. [Ipy asHrartene
¢ BePTHKAJBHO HanpaBJIeHHBIM KOJIeHUaTHM BaJOM TPAHCMHCCHA TO.IY-
4yaeTca hpollle.

Creuna/ibHO CPOEKTHPOBAHHBIR A BepTOJIeTa JBHraTeJb MOMKET
HMEeTb B CBOCM DejyKTOpe YIJIOBYIO Nepefady, My(dTy BKIAIOUSHHR, My-
TY CBOOOAHOIO XOJla M jlake B HEKOTOPBIX CJYYasx NOJHYI0 PelyKUHI
yuces 06OPOTOB ABHMTaTess A0 HeOGXOAUMBIX Ha lecyliieM BHHTe. [IpuH-
IMnKajbHas cXeMa TPalCMHCCHM 3aBHCHT OT oO0Liero nepesaToyHoro
yECaa OGOPOTOB OT JABUraTellst K HeCylleMy BHHTY.

O6opoTH Hecyllero BHHTA BHIGMPAKT, Kak OHIIO YKazaHO BRHiLle,
HCXoA M3 coofpakeHW a3pOAUHAMHKH € HE/bi0 MOJAYUYeHHS ONTHMAb-
HBIX JIETHHIX [AHHBIX TIPH OTCYTCTBHH CPhiBa M CXKHM2eMOCTH NOTOKA 1ia
KoHuax JonacTedt, Takum oOpasom, oOGOPOTH /ABHraTesist H HeCyLero:
BHHTA, a TaKxe OGOPOTH DYJIEROr0 BHHTA 3aAaHhbl. 3ajlaya KOHCTPYKTO-
pa, NPOEKTHPYIOILEero TPAHCMHCCHI), COCTOHT B TOM, YTOGHI HAMETHTL
B3aHMOPACNIONOXKEHHe OCHOBHBEIX 5JIeMEHTOB TPalicMHCCHH, BHIOpaTh Re-
pelaTOuHbIe YHeJa PeflyKTOPOB, AJHHBI YacTeil BaJOB, THII M MeCTo pas-
MeHIeHUs COEAUHUTESBHBIX My(T M Omop BajioB, a TaKike Pa3McCTHTb
My¢TH BKJIOYeHHs: W cBoGomHoro xoja. [locie TOro Kak NpHHIMOKAJML-
Hag cXeMa TPAaHCMMCCMM HaMedeHa M yBsaszaHa ¢ ofmiell KOMIOHOBKOH
BepTOJeTa, NPHCTYNAKT K NPOEKTHPOBAHHIO OTAEHLHBIX 3JeMEHTOB
TPAHCMMCCHH, MMes B BHAY Tpe6GoBaHMs HAaJeXHOCTH K MHHHMAJILHOIO
BEeCa TPAHCMHMCCHH.

PaccMatpHBaeMBle HMMKE CcXeMB! TPAHCMHCCHH pAa3JHYHHIX THIIOB
BEpPTOJIETOB He HCYEPNBIBAIOT BCeX BO3MOXHBIX cxeM. IlpuMenss cre-
IMaJILHO CIPOEKTHPOBAHHbBIE ABHIATENH, YCTAHABIMBAS Ha BepPTOMETe He |
OfHH, a HeCKOJbKO ABHraTesielf MJH BRINOJHAA TPeGOBAaHHR KOMIIOHOB-
KH A7 KaKoro-nu6o Criel(3aJIaHKsi, MOKHO TIOJYUHTL M APYIHE CXEMH
TPaHCMHCCHH.

CxeMB TPaHCMHCCHH OLHOBHHTOBBIX BEPTOJACTOB
C XBOCTOBHB M BHHTOM. Ha ¢ur. 197 uzoGpaxena cxeMa Tparic-
MHCCHM ¢ OOGEIYHEIM CaMOJIETHEIM JBHraTeNeM, pa3iMelrleHHBIM B Cpell-
Hefl wactH ¢ioszenspka. Kosenuathlil Basl ABHraTeds, HamnpaeledHuft ro-
PU3OHTANBIID, COGNHHAETCS C pefAykTopoM 2 NOCPeACTSOM Bala HIH
peccopH.

Ha dmr. 198 npueeaena cxeMa TPAaHCMHCCHH C JBHTATRIEM, HMelO-
HIHM Ha HOCKe PefVKTOp C yr/iosoit mepenaved. B penykrop asurare-
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®ur, 197, CxeMa TPIUCMHCOHH ONIIOBHHTODOMG BepToleTd ¢ XBOCTOBHIM BMHTOM.

J—gerrknatop © Myihroft BEIIONEHRN; 2-—DEAVKTO 1ECYIEra BHHTA; S—uwn LUECyUIcHo
BUHTA] d—CcORAMWRTCALHEN yupyram wydra; S—mpoMesyrounnill NCAYRTOP  OPHBONN
K XBOUTOBOrG  MINTA;, G—DEAYRTOD XBOCTOBOTO DHnTa 7——onbpa  madaa: 8- -xpocrosaii
. Bad: S—MmydTa cpofoanorc Noas.
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f—raasdafl nA; 2—PCAYKTOp HECYINCCO DHUTA: F—NPOMEGKYTONMLIE Tad; 4—npome-
AYTONHRE penyKTop; S--DPeAYKTOP XROCTOBOTO DHiITA; (——KapAaH; 7—Xpocroroit pam:
$--peAyKTOp ARHCATENS; Y—ONOpPa BUIA,

i
i, | Omr, 198, CxeMa TPaHCMHCOHH ORHORUHTOBOTD BEPTOAETA C XBOCTOBLIM MUHTOM,
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JI1 BEJNIOYeHa KOMOHHHpOBaRHasi My(pTa {BRK/IIGYeHMSl, CUellJIeHHs H CBO-
GopHoro xoja). lnapHEH penykToOp MMeeT JAOCTAaTOUHYIO IO MJIHHE
KOHCOJILHYIO 4acTh BaJla HeCYLUero BHHTa AJst pasMellleHHE aBTOMATA-
meperoca (BHelUHero T#ma) M IOCAfKM BTYAKH, B MsruGe XBOCTOBOI
Galky CTABHUTCS MPOMEXKYTOUHbIH pedykTop 4 ¢ yriIoBOi mepenauefl.

" B cxeme tur. 199 rnasHbI pefyKTOp He MMeeT GOJLINOH KOHCOMb-
HOWf 4acTH BaJjia HeCyllero BHHT4. Brysaka Hecyiero BHHTA cBOHM {aaH-
eM BIJIOTHYIO MOZXOMUT K BepXHell KPHINKe IJIAaBHOIC PefyKTOpa, Tak
KaK 37leCb VCTAHABJAMBAeTCH aBTOMAT-TNeDeKOC THIA <«Nayk». B Marube
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dur, 199, Cxema TPaHCMUCOMH OJHOBEHTOBOTO BEPTONETA ¢ XBOCTOBHM EBHHTOM.

J—rAaBHRft Ban; S-—coBRHHWTEABHAs SHacTHYHas Mydita; J—DenyKTop HECYWero HWH-

T8; 4—KapllaH; 5—xBOCTOBOW Baj; 6-—1pa KaDHNAHE: 7--PEAYKTOD XBOCTOBOLO BHHTE;

d—onopa Bana; $—peiyerop AsHravedd; f0—mydita cpofonnoro Xopa: fI—BeHTHANTOP
e mydroft cuennenrus.

XBOCTOBOIO BaJla BMeCTO PeAYKTOpa NOCTaBJeHH ABa Kappaha, ofec-
neyuBaroilide Mepefady MOIIHOCTH NOA YrioM ¢ INOCTOSIHHOM YIJIOBOH
CKOPOCTELIO BPallleHHs.

Ha ¢ur. 200 » 201 noxasaHh CXeMH TPaHCMHUCCHH C BePTHKAJbLHO
pacnonoMeEHHIMH ABMraTesisMH. Ha Hocke Baja JABHraTensd NOCTaBJe-
fa MyhTa CHenieuus (BHNOJHEHHAS COBMECTHO € BeHTHJIATOPOM) Med-
TPOGEIKHOrO THIIA, ABTOMATHYECKH BEJIIOUAOIAA NPHBOJ HeCylLlero BHH-
Ta Ha ompefeneniabix oboporax {900—1000 o6/mun). Cxema ¢ur. 200
ABJfeTCA ORHOH M3 Haufodee INPOCTHX C HAHMeHBIIHM KOJMYECTBOM
3iemenToB. Ha BHBOAE NMpHBOAA XBOCTOROro BHMHTA M3 IVIABHOIO PeldyK-
Topa pacnodoxed TOpMa3 d K IOCTaBleH INaPHKOBLIH Kappak 4 gas obec-
TieUeHHMs TIOCTOAHHON YIJOBOH CKOPOCTH BpAUleHHA XBOCTOROIO BaJja.
Mydra cBoComnoro xoia nomMellieHa B HHA(Hel TacTH IVIABHOIO PedyK-

Topa. Kak ¥ po BCeX ONHOBHUHTOBBIX CXEMax, XBOCTOBOR BHHT M Hecy-

UK BHHT KHHEMATHYECKH CBA3AHE! HEPa3PHIBHO, T. €. HA PEMHME aBTO-
poTauHH (Korja gBHraTellb He pafoTaeT) XBOCTOBOH BHHT MPOAOSIKAET

6 M. 1) Bparyxnt
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Qur, 200, CxeMa TPaHCMUCCHH OIHOBUMINOROTO BePTONET# € XBOCTOBHIM BHHTOM.

J—rheBHL BAR; 2-—-PERYKTOD HECYUEro BHHTA; J—TOpMO3 HECYNIETO BHHTa: 4—ra-
PHRCBHI Xaplau: S—0pRBON TaXOMeTpa W [EHEpaTOpA: S-—-KapuaH; ?—pe:xy;:fop }é]ao-
Mydra

CTOBOTD BHHTA: s—ynpymﬁ Mydra; S—xpocropoft Bam: [0--onMopa Baxa;
CROBOMHOTG Xoma: [2—mydiTa CHEIVIENHR € BeHTAIHTOPOM.

2
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@rpr, 201, Cxema 7PAECMMCCHH OINHOBYHTOBOTO BEDTONETA € XBOCTOBHIM
BHHTOM. i

J-MybTa cuSMIEHMA € EEHTHASTOPOM: F—Taapiuil Bajd; J—pEOYKTOD HECYWEro B
© . 73} 4—KappaH; S—-XBoCcTOBOH BaN: f—IBa KApHaHA} F—PELYKTOp XBOCTCBOTG RAHTA:
.8—onopa pana; Y—ropMos Eecyulero Buwra; [0—-mydra ceoGommore xoma; /f—co-

SJHENTENRHAR SNACTHUHARE MydTa.
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BpamaTiCs. B cOefHHEHHAX XBOCTOBOIO Baja BBeAEHHl 3JACTHYHbLe
My TH ¥ KapAaHH. B coelMHEHHM I'JIaBHOIO Bajia MMEIOTCH TOJBKG Kap-
AaHbl. XBOCTOBO# Baj MPUBOAKT BO BpPallEHHe FeHEPATOP H TaXOMETp
(ana u3Mepenus uticsia oGOPOTOB HeCyLUero BHHTA), KOTOPLIe pa3vxeme-
HEl 1ia ClelfMaJbHOM PelyKTope,

“CxeMa ¢ur. 201 HeCKOMBKO OTJMYAeTCAa OT npuxwryluen CXeMRL,
Buyrpu rsnaBHoro pefyktopa pasmellleH HIAapOBOH IapHHp aBTOMAaTA:
MepeKoca THNA «nayx». CoefMHEHUA [JIABHOTO BaJia BEINOJHEHH B:BHAE

LY
[+
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®ur, 202, Cxema TpPaHCMHCCHR ONHOBHHTOBOTO BEPTONETA C XBOCTOBEIM

_ ) BEHTOM, }
I—mydira-penthnayop: Z--caaounft pban: S—pEAYKTOD HECYMICI0 WHHTA: 4—::onn.mm-
Tensitax MyhTa: S—XBOCTOBON Bad: S—oOnOpa BaNa: 7—COCIHHHTENBHAR MYHTa)
PEAYKTOP XBOCTOBOID BHATA: 9—NDOMEKYTOUHHH peayKTop IPRBOXA XBOCTOBOrG mm
. Ta: f0--coemMRHTENbHAR MydiTa.-

anacmq}mx mytpr 1. Ha mnocke pana pmpurartess nocrableHa Myd)'ra
cuen.nemm, BBINOJIHEHHAA COBMECTHO C BEHTHIATOPOM.

Ha ¢ur. 202 npusesiena cxeMa TPAHCMHCCHH C IBHUTATEAEM, HAKJIOH-
HO PACMOJIOXKEHHBHIM B HOCOBOR dacrH (iozeqaama. [aaBHoifl ee pe,tLyK-
TOp MMeeT YIVIOBYIO Nepepady.

CxeMa TPaHCMMCCHM ORHOBHHTOBOTO BepTOJIeTa C XBOCTOBLIM * BRI
TOM C ABYMS. ABMIaTeNIsMH, Pa3MEIlleHHbIMH B OTAE/BHEIX TOHAOMAX, MO-
KasaHa Ha ¢ur. 172,

‘CXeMbl TPAHCMHCCHH ABYXBHHTOBH X nepTo.neTOB
nomepeuno# cxemnl. Ha ¢ur, 203 n3o6pamena cxema TpaHCMuc:
CHH ¢ OJHHM fpuraTeneMm. Ha Hocke nBHraTens TOMeries peaykrop ¢
VIVIOBEIMH TepeflayaMH /1A DBIBOJA K HECYIUHM BHHTaM (OH MOXET GhIThb
BHIMOJIHEH OTAGLHO OT JBMraTe]s). JTOT LEHTPaJbHBLIE peiyxTop co-
eNHHSETCS BaJlaMH ¢ PeAyKTOpaMy HecyllEX BHHTOB. Tak Kax Hecymwe

16%
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BHHTH BPALIAIOTCA B PA3HHE CTOPOHLI, TO MPHXOJMTCA B UEHTPaJLHOM
PeTyKTOpe BBOAHTL ACTOJHHTENBHO KOHMYECKY:o mapy syfuaThix KoJec
i USMEHEHUs HalpapJiedHs BpalleHHs ogHoro GoxoBoro Bana. I'Jae-
HBle PENYKTOPHl HeCYLIHX BHHTOR MOJIyyaloTCs OJHHAKOBOH KOHCTPYX-
UMH; OHH B 5TO# cxeme obn3aTesbHo OyAyT HMeTh VIMIOBYK Nepejady,
TAK~KAaxX "Bajibl, COEJHHSIOLIHE UeHTPaJLHBI PEIyKTop ¢ IJaBHLIMH pe-
AYKTOPaMH, NMOAXOAST K NocnejHkM nof yrioM. Ofa Hecyuiux RHHTa
KHHEMAaTHYeCKH HePa3DLIBHO CBA3aHHl B OBRY ckcTemy. Myda croboa-

Dur. 203. Cxema TpaHCMHCCHM BEPTONETA TONEPEYHOH CXEMbl € OAHHM
’ ILBHraTeneM.

T—-peNYKTOP HECYUEro BMETZ; J—TViaRHEIR DefyKTOp; J—KapiaH; ¢—Baa TPaHC-
- MHCCHH; S—MydTa coenneHHs H CROGOOHOrD XoJd.

HOTO XOJa, CHEIVIEHHS M BKJIHOUEHHs JOMKHLM OnlTb pacroJoXeHs A0
3TOM CHCTEMEI, COCTOslEH H3 JBYX IJIABHHIX DEIYKTOPOB H COGMMHSIO-
G14%: HX RaJIOB, BKJIOYas mepefadd B leHTPajibHOM penyktope. Onu
ROJUKHBI HAXOAMTLCH MEXAy ABHTATelleM Lk [EeHTPaJbHbIM PelyKTOpOM
{ec# QH OTAE/bHBIA) WIH OHITh CMOHTHPOBAHH B LEHTPANBHOM PelyK-
TOpe A0 YIIOBRX nepenad. JAuHHEe Basibl, [epepalomiye MOLIHOCTL B
3TOft cxeMe, TpeGyiOT MHOIMO ONOP H OGA3aTENBHO NPHMEHEHHS Kapaa-
HOB: HIH AJACTHYHHIX My(]T B COefMHEHUAX, TaR KaK AeopMalHH KOH-
CTPYKIMH, Ha KOTOPOR HaXoafiTcs ONOpPHl BAJIOB, MOTYT OHITH 3ilech 3Ha-
SHTEIBHEIMHA.

: . Ha.irr. 204 npueeseHa ¢xeMa TPaHCMHCCHH C JBYMs JIBHraTelfiMH,
TIOMERIEHHEIME B OTANbHEIX roHjosax, Kawpef apurarenn uMeer Ha
CBOEM- HOCKe DEIYKTOD ¢ BHIBOJOM BBEpX JJ8 Nepenayd MOIMHOCTH X
HECYIEMY.-BHHTY M BOOK — I/l CHHXDOHH32LKH BpallleHHsl HecylHx
BHATOR:: BOKOBOK BLIBOJ CAYKHT TakXe AJ1a Nepenadd MOWIHOCTH CHMH-
XPOHBHM BasOM TpH paGoTe ONHOTO ABHMraTeNs COCelIHEMY HeCyuleMy
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BHHTY. B 3T0il' cXeMe /B2 HECYLIHX BHHTA TAKIKE HEPA3PHBHO KWHEME-:
THYECKH CBS3AHH MeXLy co6ofi cHcTeMOil TPAHCMHCCHH H NPeNCTARINIOT
Kag Ob ejuHYy1l HArpysky ans oboux jnpuratededt. [lpu Bhxoge H3
CTPOSt OHOTO ABHTATESS APYroM ABUraTeNb NPHBOAHMT BO BpalleHHe 06a
punta. MydTh BKAIOUEHHs, CLENJeHHS H CBOBOAHOrO Xofa HMeEIoTes ¥
KaxKjoro ABHraTesIsI U pa3MellaioTCs B CHCTEME& TPAHCMHMCCHHA MEXKAy
JABEraTeNeM H nepefavel HAa CUNXPOHHHIH Baj (npuueM Mydra cBoboi-
HOrQ XOJa HE LOJKHA HADYIUATh TIOCTOAHHON KHHEMATHUECKOH CBs3M

@ur. 204. CxeMa TpaRCMUCCHH BEpPTONETA NOMCPCYHOH CXEMH € ABYMS
LBUTATENSNMN,
I=—neayrRTep JABUrateas, Z2—rAaBHBEI BaA; J—DpEAYKTOp HCCYLNEro BHHTA; 4—omopa

Bana; S-—myihTa CHHXPOHHOTrD Bana; (—COBAMHHTNLEAA YNPYras Mydra; 7—cHHXpON-
Buh Ban,

MeXxIy ABYMSA HECYILEMH BHHTaMu). Ec/ii Hecymine BHHTHLI He Tepexpn-
BaIOTCA, TO CHHXPOHHHIH BaJ MOXeT HMeTb MydITy clenjeHHs, KoTopas
pasMEIKaeT ero JJs TOro, YToGH MOMHO GHIJIOC BpallaTh Hecylke BHH-
TH Ha 3eMJie MOOJHHOUKe (B YCJOBHAX 3IKCIJIyaTALMH STO HHOTAA He-
obxogumo). B ToM ke ciayuae, korja HecylrHe BWHTH NepeKpHIBAOTCS,
CHHXPOHHHIH BaJ He pazwenuusercs. CHHXPOHHHI BaJ npH nBYx pabo-
TaIOUIHX ABHraTeJIAX NOYTH HE HArpy:KeH. Hepe3d Hero HAET TOMLKO MO-
JIDBHHA Pa3HHIbl B KPYTAIIHX MOMEHTAX MEMUY JBYMS CHIOBHIMH yCTa-
HOBKaMH. :
CxeMH TPaAaHCMHCCHH JABYXBHHTOBHBX BepTOJde-
TOB NpoxoAbuo# cxemul. Ha dur. 205 noxkazaHa cxeMa
TPAHCMHCCHH C OOHHM JIBHTATEJEM. B oranune or BEpPTOJIETA MOMe-
pequii CXeMbl 3/71eCk HeT CHMMETPHH B pasfiaue MOIGHOCTH Ha JABA BHMU-
T4, IO3ITOMY PEAYKTOPH HECYIUHX BHHTOB IO KOHCTPYKUMH MOJYy4aloTcs
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pagusie, [IPOMeXKYTOUHEIA PEAYKTOP MOMET OHTb BHINOJHEH OTAGJbHO
©F ZBHCATENs HJH BMecTe C ABHraTte/leM, B HOCKE Ero. .

| /' o , ////f
% 8
8

% 1w 6

@ur. 205, CXema TpaHCMHCCHH BepTONETa NPOAONLHON CXEME C ORMM LBH-
TATeNEM.
[——pefyKTOp TIEPEZHEro HeCyufero BaHTa: Z-—COSAUBRTEIbHAR yhpyraw mydza; S—upo-
MEKYTONHKE pellykTop:; 4—COBAWHNTEILHAS YNpyras wydTa: S—penyxrop JanHero He-
cytlero BaHHTA; f--OROpA BANA; 7—pajl NPMBOAA B3AAHErD PHHTA; S—DEHTRASTOD C Myip-
ol cuenmercas; S—TaaeHelft Bas: /0--287 NPHBOAA UCPEAHErs HRHTA,

-

s .
! CxeMa TPAHCMHCCHH C fByMs IBHraTesaMmu (ur. 206) HMeer AJHH-
HHIE CHHXPOHHGIH BaJ, NPOMEXYTOUHBIA PeAyKTop H JBa pAasHblXx MO

B
*
1
] D, 206, Cxema TPAHCMACCHH BepTO€Ta NDOROIBHOA CXEMEl C ABYMH ABH-

TaTeNfMH.

I-‘penykTop GDepemHero Hecyllero BEETA; 2—Mmydrra cpoSomHoro Xoaa; J—NpoMexyTOu-
H#ull PeRYKTOp; 4—BEJ TNPRECZA Saiwelo BHHTE: 5—CORANMRMTENLHAR SJAcCTHYHRS MyQTa;
fTPAmyRToOp BaJHErD HECYIIEro BHHTA! 7—cHHXPOHREt Ban; §—omopa Bana; S—mydra
cuerfledui ¢ BesTHNATOpOM; I0—TOpMOS HecYUIero BWHTA; [/—BAaM NpHBOAA NEPEAHEro
R I HHHNT2.

TR L . R
KOHCTPYKIMH PelyKTOPA RECYIIHX BHHTOB. Penykrophl MpHXOAHTCH CTa-
BHTp Pa3Hble, TaK KAK NPUBOAHHE BaJkl NOAXONAT K HAM MOZ Pa3HBIMU
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yrJaMH ¥, KpoMe TOro, HecylllHe BHHTHI BpaliatoTCs B pasHHe CTCPOHH.
MydTe BrmoueHHS H CBOGOMHOIO XOf& PACMONOMEHH M0 COeAHHEHUA
JBYX TJIaBHEIX PeAYKTOPOB CHHXDOHHEIM BaJOM. B coelHHeHHs BasloB
NOCTaBJeHH YOpYTHe dJacTHYHEC MY(TEL TopMes pasmellieH Ha CHH-
XPOHHOM BaJly Ha BBHIBOZLE H3 PEAYKTOpa NepefHErc Hecyulere BHHTA.
CxeMb TPAHCMHUCCHH BeDTOJETOB C COOCHBMHE H
mepekpenHBalWKEMHUCH Hecymumun BHETamMH Ha

romtpeianxeortssss ot
[R™

Gur. 207. CxeMa TpaHCMHCCAM COOCHOTO BepTOVIeTa,
J—penyKTop; 2--BaN BUKHCECO HECYWIECO BHHTA; S—Ban sepxnerd necyn(ero

BMHTa; 4—MmydPra ceoGozmoroe xona; JS—uearpofexuuil oRAKYATENL MYHTH
cuemnerusl; 6—Mydra CHEINIBHHSN € BEHTRASTOPOM.

tur. 207 usobparkeHa CxeMa TPAHCMMCCHH COOCHOTO BepToJieTa C OfHHM
JBHratejieM. MoluocTh TepefaeTcss ot ABHrarefst yepe3 MydTH Clel-
JIEHH® U CBOGOIMOrO Xofla B PEAyKTOP HecyluuX BUHTOE [, B KOTOpPOM
yepe3 YTVIOBHE Mepeflaud OHa Hanpasjsercs Mo COOCHBIM BaJjaM, Bpa-
I AIOUIHMCS B Pa3HHE CTODOEHL.

Ha ¢ur. 208 nokaszaHa cxema TPAHCMHCCHH BepTOJIETa C MepeKpe-
IMBAIOIUUMHCH BUHTAMH. PenyxTop HecyilMx BHHTOB & YCTAHOBJEH OT-
ZEeJbHO OT JBHTaTe/Is H CBR3aK C HHM IJaBHBIM BaJoM 2,

DdnmemeHTH TpaHcMHccHH H3 cxem TpaucMuccHii pa3int-
HHIX 1O THILY BepTOJIETOB BHAHO, UTO B CHCTeMe TPAHCMHCCHH B COOT-
BeTCTBYIOllell KOMOHHAIME HMEOTCH CJeAYiOlliHe OCHOBHEIE 3JieMeHTH:

1. I'naBHble PBOYKTOPH! HJH PERYKTOPH HECYIIHX BHHTOB.

2. PeslyKToprl Ha HOCKe ABHraTesis ¢ yriloeofl nepemauedi (B ciyuae
FOPHSOHTANLHON YCTAHOBKH IBHrarens, T. ¢, KOZa KOJIEHYATHI BaJ ero
HanpapJleH ropH30HTAJBHO). '
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3. IIpoMexyTOuHBe PENYKTOPH C YIVIOBHMH HepefiauaMH AJs H3Me-
HeHHs HaTpaBJeHHs NPUBOAA HJH PA3BOJKH el0 NO ABYM H 6oJee Ha-
TIp2BJCHHAM,

4. PeaiyKTOpH XBOCTOBHIX BHHTOB (B ONHOBHHTOBHIX BEPTO/ETAX).

5. My(dTel BK/IIOUEHHS, clOendIeHHs ¥ CBOSOIHOro Xoma.

6. TopMO3H HeCyIIHX BHHTOB.

7. BaJlbl ryIaBHEe, XBOCTOBHIE H CHHXDOHHHIE.

- W
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©ur. 208, CxeMa TPaHCMECCHH BepTofiera ¢ IepeKpeniHBaloNMHCA
BHHTAMH,

l—pepyrTop ABMraTens; 2—rRaBReilt Bad: S—peAYKTOD HECYWHX BHRTOB: 4—DBa-
JE HECYHIMX DRHTOB; §—0RODA Bana.

8. CoendHeEHS B4JIOB: KAPAAHHI, LIAPHKOBBle KapHaHH, YIpyrHe H
TACTHYHEIE MY(DTH.

9. Onopnl BaJsoB.

10. llogpenyxropHble paMbl H KaGaHHL.

[TepexogHM K DaccMOTPEHHIO KOHCTPYKLHH STHX OCHOBHEIX 3.JeMeH-
TOB TPAHCMHCCHH BepToJeToB.

§ 3, [JTABHBIE PEOYKTOPhI HNTH PEJYKTOPbB HECYIHHUX BHHTOB

I'naBHBIe pONYKTODH W DeAYKTOPHl HECYILHX BHHTOB OOBIUHO
uMerT Godbluoe lepeRaTOYHOE OTHOLUEHHE; B HHX OCYIIeCTBJISRTCH 1104Y-
TH TIOVIHOCTBLI0 HeoOXOOHMOe TNOHIKEHHe OSOPOTOB ZBHraTens no mHeob-
XOMMbIX OGOPOTOB Ha HecymeM BHHTe, KOHCTPYKIHS 9THX PeXyKIOPOB
B HEKOTOPOH CTeleHH CBfi3aHa ¢ pasMellleHHeM H THTOM MeXaHH3MOB
ynpaBJieHHs BEPTOIETOM (ARTOMATOB-NIePEKOCOR).

PenykTopn HecylMX BHHTOB Ha CYILECTBYIOIMX BepTOJeTax MOK-
HO PasfesMTh Ha ABa THMA: B
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IlpocTH e — ofHOCTYNeHUAaThe MWIH ABYXCTyNeHuarhle C OHHOM
HIH ABYMSl NapaMH LHIHHAPHYECKHX HJIH KOHHUECKHX 3yBGuaTHIX KoJlec.

I[TmaneTapHH e — oaHoCTyNeHYaTHe  HJH ABYXCTyNeHuaThle.
Inaverapublii pesykrop, B TOM Cilyuae, KOrfla BeAyliMii BaJd peayKropa
He COOCeH BeIOMOMY BalJy, HMeeT, KpoMe NJaHeTaPHHIX CTyleHed, elle
H CTYTeHH C Tapoli KOHHYECKHX HJIH UHIMHAPHYECKHX 3y6uaThIX KoJec.

ITpocTole peayKTopr. KoHCTPYKUHS NPOCTHX peAYKTOPOB
HeCYIHX BHHTOB 3aBHCHT OT MepeflaTOYHOTO OTHOLIEHHH, YHCJA CTyme-
Heft M THna Mepefau (KOHHYeCKHe HJH WHJIHHADHYecKHe 3yGuaThle KO-
Jleca), OCYHIECTBJEHHHX B PeAYKTOpe.

Ha ¢ur. 209 nokasan peaykTop, ¥ KOTOPOro BeJYHIHN BaJl COOCEH
BEeJOMOMY, TIO3TOMY O0e CTYmeHH COCTOST M3 HHJMHADPHYECKHX 3y6YaTHX
koJjiec. IlpuBog K XBOCTOBOMY BHHTY OCYLUECTBJAETCH OTAeJdbHO# mapoii
KOHHYECKHX 3Y6UaTHIX KoJiec. BaJs Hecyllero BHHTA HMeeT KOHCOMb JJIA
TocaJIKH BTYJIKH H pa3MelUeHHS aBTOMAaTa-llepeKoca Meiy BTYJROH H
KapTepoM pemyKTopa.

Ha ¢ur. 210 nsobpakeHa KOHCTPYKTHBHAS CxeMa OJHOCTYMeHYATO-
ro peiykTopa € napod UUIHHAPHYECKHX 3yOuaTthix kKojec. CxeMa OTHO-
CHTCS K PeAYKTODY HeCYIIero BHHTA IBYXBHHTOBOrC BepTOJeTa MoMe-
peunofi cxemu. IlepenaTouHoe oTHolllenHe HefoJsibiuoe. Kaprep BHINOJM-
HeH MexaHuwecko#t ofpaboTkoit H3 lg[ypamomuﬂomﬁ MIOKOBKH. 3y04aTbie
KoJIeca HMEKT IeBpoHHHe 3yObs, [ToAIIMNHHKK NOCcaXeHH B CTaJbHEE
060HME, KpoMe HHIKHero, KOTOPHIfl moca)XeH B pPacTOYKY B CaMOM Kap-
tepe. CTyNHIla BTYJKH HeCyIlero BHHTA BHINOJHEHA 3a0JHO C BeAUMBIM
BAJIOM, Ha KOTOPHI noca)eHo Ha INMOHKaX GoJbllioe 3ybuaroe koJdeco.
Jy0ba KOJIEC CMA3BIBAIOTCH M OXJAXJAIOTCS MAC/OM, NMOJAIIUMCH ye-
pe3 XUKJTepPhn Moj AABJeHHEM OT HArHeTamwlleH CHCTEMH JABHIaTeIst.
CanB Macjla NPOUCXOJIMT M3 MAaCJOCTCTOHHHKa BHH3Y Kaprepa. YTelKa
MAc/a NPENOTEPAlaeTCsl C NOMOUIBI YIJIOTHHTEABHBIX BHHTOBHIX KO-
Jell, IVIOTHO CHASMUMX Ha BaNax. B mosocTH riaBHoro safa (Beaomory)
YCTAHOBJIEH HENOABHXHEIA CcTakal, B KOTOPOM pa3sMelllaeTcs ympas-
JeHHe BepToJeToM (Nos3yd oflllero Irara c OMOpaMu yJIA aBTOMATA-
nepekoca). LIUPKy/RLHOHHAs CMa3Ka moJ NaBJEHHEM NOJlaeTCs TaxsKe
B BepXHHe NOJIUMIHHKH. XBOCTOBHK MaJjoro 3y64aroro Koieca, BEHIXO-
ASIEro H3 pPeAyKTOpa, HMeeT IUIMIBI JJist MOCAJKH 3Be3LOUYKH YIpyloH
My(hTE, COeIHHAUE BelyWHH BaJ C XBOCTOBHKOM MAaJloro 3yfuaroro
KoJeca peayKTopa.

Hao6pameHnnbii Ha ¢ur. 211 peayxTop OJHOBHHTOBOTO BCDTO.ETa
OTAMYaeTcs OT ONHCAHUHOTC BHIIE PeJYKTOpPA HEeCKOVLKQ HHOH XOMTO-
HOBKOH M TeM, UTO WMEeT Napy KOHUYECKHX 3y6uaThX KoJeC IAf NpH-
BOJa XBOCTOBOTO BHHTA. Bemomblii Basn BHINOJHEH B BHIE KOJOKOJO-
o6pasHoll 1ETaMH, HA2 BepXHeM KOHLE KOTOPOH KPenHTCs CTYMHLA BTYJ-
gKn 9. Bovbitoe 3yGuaToe Kodeco nprGodueHo ¥ 9Tl meTaqaH. BHyTpH
HEeMOABHMHOK ocH IO pasmelliaeTcs, ynpaBJjeHHe. 3yGuarkle Ko.Teca -—
IHMHADHYECKEE ¢ IpaMbM 3yb6om. Llupkydsmionnas cMaska ocymle-
CTEJIFETCA € TIOMOILBIO HAacoCa pPefyKTopa, B MaC/ICOTCTOHHHKE KOTOPOTD
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VKTOP HECYILETD BHHATA

it pen;

BEPTONETE MNOMepedHOH CXEMEL,

R
S A By NN NN NI AN I e

Gur. 218, OpxocTylieHUSTH

2—penoMoe  3yBuaToe Kodeco: S—
$—ReNOABMMHKE CTAaKAR &As YCTAHOBRH
K Rabany; 6—cTa-

8—ynpyrasg ILTacTHR-

m-—ob%ﬂna; Il—xa-

S-—yMIOTHHTENLHEE KOAmLa;
CROOTCTORKRK.

ABTOMATA-NEPEKOCS; 5—KPEIVIEHRE DPeRyKTOpa
thra;

HOH GSadr Kaprepa; F—HKHEAESD RIA CMa3Ku;

I—rwenyuiee 3yS4yaTos KORECO:

BTYMKs# HReCYO(eTo BHHTA;

HATBN MY
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dur, 211, PenykTop HEcylIero BHHTA M PEAyKTOp ABWLATENS
1 OHHOBHHTOBOTC BEDTOMETA.

I—penyumee sy(uaToe KOJeCo DEAYHTOpE Hecyllero BmATA; 2—3NaCTHY-

Han MWydTa; A—raapHuift Bas; §—pumar TOpMO3a HECYUlero BAHTA.

S5—amyhra cuennekna; E—Mydra cBOGOAHOLD XOAa; 7—Baf ABACATeNn:

B—xXBocToBOfl Ban; $—CTYNRLA BTVAKH HECYILET BHHTA, 10—nenoABH K-
Hag oOch (KOBycwmdl CTAKAH); JI—BEHTHIRTOD.

i -
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COAEPXHUTCH 3anac Macyua, Maciao H caM PefyKTop oxfaxiarwrcst o6-
JYBKOH KapTepa PelyKTopa XOJOAHLIM BOZIYXOM.

Gur. 212,  Jpyxcrynenuarhit peIVKTOp TEPeRMEro HeCYWCro BHHTA
BepToMeTa MPOAOABHON CXEMEl.

J—pan HCCYHIEro BHATA; 2--nmpan CTYNEHR — BHEIIHee 3yﬁl|a'r0e AgienAclgr;

J—epBan CTYNenh — NHyTpenwnee ayGuaToe 3alengcHHe: 4—BeAviiee ayBmaToe

Koneco ¢ MydTohi cnofoamoro xoma; S—CMHXDOANEA  BaJ. 6—TOPMO3  WeCyurHx

RMHTOB;, 7—MYyirra UKiIOuennan; S—nas NPABOZA NEpPEIHEro BRHTS: $—sanacTHUHAS

mydra; I—meaymec kommueckoe AyB4aTOC KOACCO CHHXPOMHOTO Bafda: 1/—pe-
UOOBRMHELIL KoHuwdcckuft Roprye.

Ha ¢ur. 212 npusesien peAyKTOp NepeaHero BHHTA JBYXBHHTOBOIO
BepTo/ieTa NPOAOJbHOH cxembl. (Cxema TPaHCMHCCHH STOTO Beproflera
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EaHa Ha ¢ur. 206.) B stoM penykrope BeiywlHil BaJ HampaejieH Ilar
paJJIeIbHO OCH HECYINEro BHHTA, NOSTOMY 0fe CTYNeHM MepefadH HMeT
OHMHHApEUecKHe 3yfuarhie Kosieca (c mpaMuMm 3yGom). [Ilepmas cry-
TeHb § BLIOJHEla C BHYTPEHHHM 3allellVIieHHeM [JIA H3MEeHeHHH Hampas-
JIeHHfl BPAlleHHs HeCyLlero BHHTA Ha MPOTHBONOJOKHOE M0 OTHOLIGHHID
K 3amHeMy BHHTY. Kaprep pefykropa M3 aJIOMHHEEBOrO CILIaBa Co-
CTOHT H3 ABYX IOJOBHH, BHEIUHAA MOBEPXHOCTb ero opebpeHa. Peaykrop

'_‘1‘ 4
\,‘Mh

1\

Nt

@ur. 213, Pelykrop 3ai#erc HECYINEro BHHTA HEPTONETA NPOROMBHOIH
CXEMEBI,

i—naj HeCYmero BHHTa; 2—BTOpad CTYNEHL ayfuaroll nepenaur; J—nepsaa CTYNCHB
aySuaTolt nepefayu; 4—senymiee ayfuaToe KoJeca nNepeoft cTynemn; S—Macnoracoc;
f—sanuenay mpobka; 7F--npyxuxa; S-~MacTonlpoBoAHaz TpyGa.

BRJIIOYaeT KOMHUECKYIC Napy 3y6uaTHX KoJjleC JJlA NpHBOAA CHHXPOH-
Horo Bafa, PeiyKTop KpelHTCA K NOAPEAYKTOPHOR paMe C OOMOLLbKY
HeMOZBHAHOIO KOHHMYeCKOro Kopiyca [I, B NOJIOCTA KOTOPOTO pasMe-
IaeTcs yIpasielHe.

TToMIIKHIEKKY TNOocaXeHH B crajbHbie ofofiMbl. (Cmaska UMPKydd-
[MOHHAs,, CO3JAETCS HACOCOM, NOMEIMeHHLIM BHH3Y KapTepa B MAac/so-
OTCTOHHHKE. :

B penyxrope 3amsero Hecymero BuHta (¢wur. 213) neppasi cTyrneHb
npeAcTaBiisier 0apy KOHHYECKHX 3yOuaThlX KOJICC CO CTHDANbHBIM 3Y-
Gom, BTOpast CTYNeHb COCTOMT M3 Naphl LKIHHAPHUECKHX 3y(uaThlX Ko-
nec. Kaprep pesykropa OTJIHMT M3 aMIOMHHMEBOTO CAMaBA C XOPOLLHM
ope6peruneM, [1ORIIHOEHKE NOCAaXKeHn B CTaJlbHble o6ofiMul, 3anpecco-
paHHble B Kaprep. CMa3sKa — LHPKY/ALMOHHAA OT HACOCA, C BHIBOAOM
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pe3 XKHKJIepH Ha 3y0bs 3yGYaThIX KoJec.
- JiByxeTynenuarslfi npocTofl peyKTOp ORHOBHHTOBOTO BepTOJIeTa Io-
Kasag Ha ur. 214; or npegrayuero OH OTJHYAGTCH TeM, YTO Beynuui

|
r 1
i CHCTeME! TPYGOK ¢ HApyHOH CTOPOHB KapTepa M nojiadefi mMacia dye-

b
} BaJl HanpaBJieH NApaJlielbHO BaJly HECYllero BHHTA.

(A=
VT M’A'
\JM“ | m!ﬂh

Qur. 214, JpyxcTyneHuaThd  PENYKTOp HECYEUErD BHHTA OJHOBHHTOBOTO. 5
BEPTOMETA, P

J-—~Ban necyWlero BuHRTa; 2—BTOpPag "CTYNERE 3y0uatoff nepegave) J—NepeEas CTYDeHh

ayGuaTolf nepemauu: 4-MacNoHACOC; S—raaBHWl B2A, S—BAYLICE KOMHYECKOE 3Y6ua- ;

TOe KOJECo XBOCTOSOrD Bans; 7—pepoMoc 3y04YaToe Kofecos XBOCTOBOTO Bala; 8—rop- i
Moz Heryl{ero BUHTA; J—xmocToBoH Basl ‘

i
Ha ¢ur. 215 nzobpaxen o6muil pelvKTOp HCCYIIHX BHHTOB COOCHO-. _
TO BepTOJeTra, HMEILIEerQ jBe IPOCTHIX CTYNEHH IepeiavH, COCTOALLHX B
U3 ABYX Iap KOEHHUECKHX 3ySuaThiX KoJec. Bpaiuenue pasioB B pasHble 5.
CTOPOHBEI ZOCTHTEeTCA IYTeM OZHOBPeMEHHOMO CLRMeHHS MAJI0ro Bexy- '
ulero, 3yGuatoro Koseca ¢ GOJBIIEMH BeNOMBIME, i
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OnucaHuble PeNYKTOPH Opole MO KOHCTPYKUHE M B H3rOTOBJ/IEHEH,
ueM IaHETapEEE, OJIHAKO NO BeCY oHH Tikesee nociennux. Ocobenuo
FPOMO3EKE OEHM TpE mNepefate SoJBIIHX MOLIHOCTEH, DOCKOJBKY B 3a-
LeflileHHH Y HHX HAXCAKTCA BCero OfHH 3y6, 370 NPHBOAHT K GOJBIIHM
pasmepam 3y6uaToOro KOJMeCa, CHASMIETO HA BaJly HeCyulero BHHTA.

@ur. 215, Osyxcryneivathili PeAYKTOP HECYWIErc BHETA BEpPTONETZ COOCHOH
CXEMH.

f—Begyhull Ban penyKTopa: 2—Ban HIKHEro BHHTA; J—Pad BEPXHEr0 HECYWEro BHH-
Ta; 4-pesoMoe S¥GuaToe Komeco BTopodt cryrenE Bama (2): S5—eemomoe ayfBuaToe Ko-
neco Bropofi CTymesu Bbaka 1J); G--Bepymee 3yGuaToe wWoreco BTopoli  cTynemH.

Ipu Goabiiom maBleHHH HA 3y6 MOHWIKAETCA JOJITOBEYHOCTDL Mepesayul.
IMosTroMy € TOUKH 3peHHst yMeEBbLIEHHs BeCa H YBEJHYeHHs MPCYHOCTH
H NOJIrOBEYHOCTH, NpenllOuTeHHe CJIEAYeT OTZATb IaHETAPHLIM DeLyK-
topaM. IIpH GoMbIUKX nepelaTOYHBIX OTHOLIGHHAX nepefaya GOMLIIHX
MOILHOCTe! Leaecoofpa3Ha, BEPOATHO, TOJBKO MJAHETAPHEHIMH PeAYKTO-
pamu.

[Taavetrapune peAykTopH. [lraHerapHue peayKTOpH He-
CYWIAX BHETOB, BCTPedAlOUlMecs! Ha BCPTOJIETAX, BechMa PasHOOGPasHHL
MO KOHCTPYKUHH.
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KomnaxTHeiM Mo raGapHTaM M OTHOCHTEBHO JEKHM [0 Becy fB-
JIfeTC?  KeHTPaJibHu  NJaHeTapHHlft  IBYXCTymeHIaTHIl  pefyKTOp
(¢ur. 216) OZHOBMHTOBOrO BepTOJeTa ¢ IepefaTOYHBIM OTHOLIEHHEM
11,9: 1, Ofe cryfieHn maaHeTapHHIX Nepefad PeAyKTOPa HMGIOT UHJIHH-
IpHueckme npamosybule xoqeca. B HHXHell KpHIIKe pefyKTOpa BMOHTH-
poBaHa Mydita CBOGOZHOrO xoma §; NMPHBOZL XBOCTOBOTO BHHTA OCYIIECT-
nisercss nmapod KOHHUeCKHX 3y6uaTHX koseC. CucreMa CMasku pefiyk-
TOpa — HE3aBHCHMAas ¢ 3aMKHYTOH BHYTPH PeIyKTOPa LMPKYJALHel MaC-
Jla. 3anac MacJa, HepOXOZUMEIH /15 CMAa3KH PefyKTopa, NoMellaercs B
cnegHa/JbEOM MacjocbopuuKe 8, Macno u3 macnoc6opurka Afst CMaskH
H OXJaMIeHHs 3y64aThIX KoJleC H MOAUIHMHHKOB DPCAYKTOpPa MOIaeTcs
meCTepeHYaTHIM HACOCOM, YCTAHOBJIEHIBIM B HHXKHCM KOpmyCe KapTepa
pexykropa ¥ NOJAIOMIMM MACJO MO BHELIHHM MACJONPOBOZAM K (hop-
CyuKaM, CTPYd M3 KOTODHIX HallpaB/seTcs K 3allerJieHHsM 3y64aThiX KO-
Jec. Macso oxJaxmoaercsa NyTeM pafiMallHH OT NOBEPXHOCTH peAyKTopa,
ROTOPHA 06IyBaeTCsA XOJOZHBIM BO3LYXOM.

Mexny aaHuaMH BepXHEro H HHMKHEIO KODMYCOB CTABHTCHA CTAMb-
HOHt KOpmyC 3yHYaTHX XOJeC BHYTPeHHero 3alenJenusi. B a/MoMHHHeBHI
Kopnyc Kaprepa B MeCTax YCTAaHOBKH NOAIIMMHHKOB 3afpeCCOBAHBI
cTaabHble 0f6olimMe. B3 nepso#l cTyneny miaHeTapHOH nepefZaur HMeeTcs
yeThIpe CaTC/ANHTa, Bo BTOPONl — BoCeMb. CaTo/iHTHbIe 3yfuaTnle KoJe-
€a CMOHTHPORaHGl HA HIOJABYATHIX Mopummnuxax. CaTelanTORepxaresb
BTOPO#l CTYIEHH COWIeHsIeTC C BAJIOM HeCYHICro BHHTA MOCPeNCTBOM
WAHL. Bax Hecyllero BHHTa WMeerT B KOpPIyce PefyKTOPa JBE OIODHI;
QIHy — C DOJUKOBLIM, APYTYIO — C [UaPHKOBHM MNOAUTHITHHKAMH,

HenonpHxxHble 3yGuaThe Kojeca 2—3 pelfyKTopa BHIIOJHEHH B BHAE
IMANHAPA € YCH/HBAKIUHMH pefpaMM NO HapyxcHOH nosepxsocTH. Ha
BHYTpeHHeH MOBEPXHOCTH IWJIHHADA HApDe3aHH! Ba OfHHAKOBHIX 3ybua-
THIX BeHlla BHYTPeHHero 3samervieHms.. [1o HeXKHeMYy BeHIy oOXaTHBa-
10TCH caTesLIMTHHe 3yfuaThie KojeCa mepBof, a MO BepxXHeMy — BTOPOH
¢Tynerd. OCHOBHOe KpemieHHe PeAyKTIOpa IPOHCXOOMT MO BepXHeMy
AAHIOY HHXHeTO KOPNyCa KapTepa.

AHanoruuHylo cXeMy HMeeT PeIyKTOp, H3oGpaKeHHHH Ha dur. 217,
¥ KOTOpPOFO HePefiaua BpalleHHs OCYIIECTBAAETCS Takxe C [OMOLIBI
NJIEHeTAPHOH ABYXCTYNEHRATOH nepefayH, HO BelAylUHH BaJd OT JBHra-
Te/ls yCTAHOBJEH MOZ YIJIOM H HMeeT OAIY CTyNeHb KOHHYECKOH IiecTe-
pendaroll mepefayr. Ha 3ajHIIO CTeHKY pPelyKToPa BHIXOASAT HECKOJb-
KO BaJIOB [/l NPHBOAA PA3NHYIHRIX arperaToB. JTOT PeAyKTOp YCTAHOB-
JieH Ha OJHOBHHTOBOM BeproJiete {cM. ¢ur. 66), y kxotoporo IBHraTedb
VCT2HOBJIEH TION YIVIOM B HOCOBOH 4acTH (osensaxa.

Ha ¢wur. 218 nokasan nepepuHfi peZyKTop BepToJieTa MpOAQJbHOH
CXeMbl, ¥ KOTOPOro, Kpome ILJaHeTaDHBIX CTYMeHeH, HMeITCHd CTYMeHH
¢ KOHHMYECKOH mapoil, Tak Kak y Hero BeNYIIUH Baj BXOAMT B PeLYKTOp
ToJ, yriaom.

Ha ¢wr. 219 pama KoHCTpYKTHBHAR cXeMa DeAYKTOpa HeCylllero
BUHTA, HMelollero ABe cTyneuH. [lepBas CTymneHb — npocras, BTopas —
rianerapHas. Begyvuinii Bas BXOIHMT B PeRYKTOp nod yriaoM 45° (Moo

1T 4. 1. Bparyxun
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Dyr, 217, Ilnane-
Tapuei  ABYXCTY-
MeHYaTHI PeLYKTOp
Hecyntero BHHTA
BEPTOIETA € ABHTA-
TeIeM, YCTaHOBNeH-

HEIM TOfL YTJIOM.

f—unixopHoll RERi 2—
ropuyc;  F—carenaur
HTOpOfT CTYDENH; 4—
ofiniiMa  BTOpOH  ©TY-
nengs S—IemoaBHKIbi
ayBHaThl  BEHCID mep-
nofl H BTOpOfl 1gle
iptoft cvynenef; H—
3 nepnoll ey
F—carenaur
CTymern:  §—
KOHHYIC K :iVG‘IﬂT(!ﬂ
Kutto  MOAOMOPG P&
Jra; F— KON B
s¥ORATOC KOMECO TDH-
mognorn  Hadga;  M0—
rpraBoArnit na1 ot
anmrirean: 1I—puxon.
(HNe NRROOE T
o'y ARNTa) F2--
€ baJH IIpH-
CTPEraToOR,
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BLIMIOJHATD TAKYI0 KOHCTPYKUHIO MOX JIHOGHIM APYrHM yriom). DToT pe-
LYKTCD COOTBETCTBYET CXeMe TPAHCMECCHM, KOTfa ABATaTe/b PaclcJio-
¥eH B HOCy ¢rosessika NOX YIJIOM K TFOPHAOHTY (HOCKOM Hasay H
eBepx). ITepenartounoe oTHOWeHRe pexyktopa 7,7 : 1.

Qur. 218, Buemnui#l BHA PeAYKTOpZ BepToNeTa
DPOJONIBHOR  CXeMB,

B penyktop BxmoueHa myta cBoSomioro xona 4 u NPHBOA K XBO-
croBoMy BuHTY 7. Ha Bany aToro mpmBoga pasMmerueH IecTepeHuaTHI
MacjioHacoc, ofecneunBAOWEH WHPKYIALHOHHYIO CMa3Ky PeAyKTopa.

Ha ¢ur. 220 usobpameH IaHeTapHHEI PefYKTOp HeCYIL(ero BUHTA
BepToJieTa NoNepeyHOH CXeMbl, YCTaHOBMeHHRI Ha Kabane 7. B mosocth
BaJa § pasMellaeTCs YIIPaBJieHHe ABTOMATOM-NIEPEKOCOM KPHBOIUHIHO-
ro THMA,

Ha ¢ur. 221 npreeneHa KOHCTPYKTHBHAT CXeMa PenyKTOpa, Y KOTO-
poro Bellyilmii Baji BXOAMT B Pefyxtop mof yriom 90° K ocu Hecyirero
sEHTA. TaKkHe pefyKTOPR! BCTPEHAKITCH B CXeMaX TPAHCMHCCHHM, IOc ABH-
raTe/ib HMEET TOPH3OHTANbHO PACHCJAOKEHNbIR KoIeHYATHI Bad, Penyk-
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TOp HMeeT LBe CrynenH. Ilepaas CTYNeHb Nepefaul NPeACTAB/AET Napy

KOHHYECKMX 3yGuaTHX KOMec, BTOPaf CTYMNeHs — IMaHemapHas. i
b TIpHBOL K XBOCTOBOMY BHHTY OCYHIECTBJIEH OTAEJbHOH Napod KOHH-

5ecKHX 3y64aThHX’ KoJTec, BHIHECEHHOH B  BEPXHIOIC HaCTb peAyKTopa.
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@ur. 221, ﬂnaﬂerapmﬂ. peAyKTOp HeCYIiero BHKTA, . 1

1—eeaymuft Bam 2—Bemymiee syfuaToe Koieco; J—HENoNBRIHLIR 3y6Gyarsilt semer;; 4~
caTesaHt: S—CATeITHTONEP/ATeNh [IaKeTapHoll Repemask; 6--KyJdadok MyQTsl ceofion- E
HOTO XOjia; 7—Bai NpuBOXZ XBOCTOROIG  BHHTA, §—pan . Hecymers HHHTA, R

|
-
3

Myipra cso6oHOrO XOfA KYJIAYKOBONO THAA -OTKIOYAET Baji Hecyllero
BHNTA OT BCell TPaHCMHCCHH (3a BCKJIKOUEHHEM IPHBOAA Ha xpocropofi
BHEHT). . - - : : i
" Ha ¢ur. 222 usolpaked peXYKTOp TPeXBHHTOBOTO BepTOJeTa, HMe- I
jomui TakKe ZBe CTYIIeHH, OIHA ¥ KOTOPHIX o6pasoBaHa Mapoli KOHH-
gecKHX, 3yOMaFHIX KOJec, a ApYyrafi — IJiaHeTapHasi, MMEIOIIAA TPH cd- i
Te/miRTa. KapTep peiykTopa;, COCTORIUMH M3 ABYX uaCredl, OTVIHT ‘H3 Bl
smekTpoka, llepenartounoe oTHomeHHe pedayxropa 5,8: 1. Caremmro- 1
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JlepRaTesis HelocpeACTBEHHO COeIMHEH €O CTYMHUEH BTYJKH HECYIers
BHHTA MOCPEACTBOM IJHL H mNgdeX. Bojblnoe KoHHueckoe sySuarToe
KOJIeCO MOJAepXHBAETCH CHH3Y KOHHYECKMM CTAKAHOM, KOTODGLIH wLLIH-

Pur, 222, [lnaHeTapHH# PeZyKTOD HECYIIErQ BUHTA,

F—CaTeNTHIOREPMATENs, JS—HENOABIOKHBIR SYSuaTHl Bawel: S—CONREUDE syOqaTOE KO-
neeo; 4—Kapmam S-ncaymingt Ban; S—eEAYNIEE ayGHATOR KOJECO; /—-CaTeARHT; &—aBro-
MAT-NIEPEKAC KPHBDINMIHCFO THIA,

HaMH{ COefHHAETCA ¢ BAJIOM, ‘BLMONHEHHBIM 3A0AHO C COJMHEYHRBM 3y6‘lil-
TEIM KOJIECOM.

§ 4. PEAYKTOPH ABHIATEJIEA (BEPTOJIETHRIE)

Tlpr ropusonTaJILHOM [OJIOEeHHH KOJEHYaTOro Bajia IBHraTels, KO-
rja BeAyWE# BaJl peflyKTOpa HeCYILero BHHTA (HJIH NpPOMEXYTOHHOTO
peayktopa) He coBHajfaeT € OChbiO KOJEHYATOIO Baja ABHraTeNd, HA HO-
CKe MOCIEAHEro PACITOJIATAETCH CHeUHAJNbHHE BepTOJeTHHN peaykTop.
O6rlyno MepeaTouHOE OTHOIIEHHE JTHX DeAYKTOpoB KoaeGinercs or |
Jo 2. B Hux pasmelnaercs yrjlopasi mepepfada, a HHOr[a MOHTEPYIOTCH
My(TH BKNIONeHHS U CLeflJIeHHs HJIH CBOGOMHOTO X0ia, BEHTHJATOP HJlK
MPHBOM K HEMY. :
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B cxemax TpaHCMHCCHM NONePEYHRX BepTOJETOB B PeYKTOpax HABH-
raTc/ied pachoJiaraeTcst TakiKe NMPHBOI K CHHXPOHHOMY Bally, a B KOM-
fHHHPOBAHHHX BEPTOJETAX — IIPHBO/ K [porieniepaM, pacnoloXeHHEIM
Ha HeNOABUMKHHIX KPHLILAX., JIBHraTesM € TaKHMH peAyKTOpPaMH cre-
IIHAJIbHO MPOEKTHPYIOTCA HJM HBJARIOTCA MoAu(UKauHesr oObIUHBIX ca-
MOJETHLIX ABUraTcilen.

[
o

=)
O

NN

R

¢ur, 223, Peayxrop Apararens (Beproterhslfi).
I—nepoMuiit pan: 2—rReaymee 3ySuaToe Koneco; J—Kyaaukobas mydta ceo-
Goaora xofa; 4—MaXOBHK; 5—Baft ARATATENS; 6—UUIKIEhoe COBRHUGHNE BaIa
c OGapaGamom MydTu cuengenndl; 7—QpUXUHOREBNE HNCKH; S—wmMacholiacoc.

Ha ¢ur. 223 uzobpamen penykrop aeurareas. Kaprep pemykropa
M3roTOBJIeH H3 3JieKTpoHAa. Kpome KoHMYecKo# Mapel 3yGuaTHIX KoJec,
OCYHIECTBASIOUIH Tepenauy MOUIHOCTH K HeCylleMy BHHTY, B PeayKTO-
pe pasMetlleHa (ppHKUHOHHAA My(Ta BEJIOUEHHS H My(Ta CUenyeHus
¥panoporo THna {oHa Xe fABjserca mydTol cBpBogHoro Xofa),

Ha ¢ur. 211 nokasaw peayxrop psHurareis oZHOBHHTOBOTO BepTOJie-
Ta C BePTHKAJbHLIM BEIBOAOM A5t IPHBOAA Hecyliiero BHHTA, KOHCTpyK-
IAA penyKTopa TaKiKe ODFaHMYecKH CBfidaHa ¢ JBHrareseM. B pezyk-
TOpe HaxonuTcsa Mydra csoGonHoro xona 6. MydTa cluemieHHs LEHTDO-
GexHOro THIA KOHCTPYKTHBHO ofbefHHEHa C BTYJKOH BeHTHJIATOpA.

Ha ¢ur. 224 nso6pamen pelyKTOpP ABHrarensl, CIpPOEKTHPOBAHHOIO:
JJta JBYXBHETOBOFO BepTOJieTa TONepeyHoH cXxeMbl. Pelykrop umeer
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TPH TpPHBOAA: MNEPBBIH — BePTHKAJBHLIH -—— K HECYIUCMY BHHTY, BTO-
pOfl — K CHHXPUHHOMY Bajly, TpeTHit — K BCHTHJATOpY. BpalucHue Be-
AYILIETO Bajid HeCyILerc BEHTAa MOMeT ObiTb MpaBhiM WM JIeBHM; AOCTH-
FaeTcs 3T MyTeM [OCALKH Besyllierc 3yfuarorc Kojeca 8 Co CTCPOHI
HOCKA WJIH CO CTOPOHH ABHraTeds. B peaykrope npegyCMorpeH NPHBOA
Macjoniacoca, O6ecneyunaloulnil CMa3Ky pPenykKTopa JIBHraTels #  pe-

JIVKTOpa Tiecyniero oenta. Penyxrop smcer dpukumonnyie mybry [

] i

dur. 224. Peayxtop AsdraTens {BepToNeTHHIA).

I--ppusunonnan  MydTa; 2—KyAadkosan mydra clennenwn; J—pongKcian mydTa ©BN-

6OIHOTC Hosa, d-—Ban BEAYIIETG KOHHYCeKOro syGuaToro wKolleca; 5—ULIHUEHOC COeRH-

HeHHe . My(iTHI croBoaHoro xosa © RanoM ayfuaToro Koneca; G—bad  JIRHTATEIN; i—

MUBLeROe COSMMHeNHE; S—menyniee syGuaToe Koneco; S—nonsymka ATH  YNpaRieHisn

MythToll  BRIOWeHKS;, [0--DAR NDHBGMLG  ecyliero BHIITA; I1-—ayBuator KOACCH NGO
CHHXPOHHO'O Banra.

BRIIOUEHMS, KYJIaYKeBylo MygTy cueittennss 2w wyipty  cpobouunors
xofa pOJMKoBore THna 3. Ympamacnue mydrnl BRAGUEHHs ocynles
CTBAAETCH MOBOAKOM uepe3 NoJa3viuky 9.

§ b. MPOMEXYTOUHHE PENYKTOPH

[lpoMexyTouHbie PeAYKTOpH C YIJIOBEIMH lrepeRavaMu BCTpEHaioTes
5 MPHBOA@X HECYLIMX M XBOCTOBBIX BUHTOB. B OCHOBHOM OHM CayXart
JIAid MSMeHeHMs HanpaBJeHHsi NpHBOAA M Da3BETBJEHHsl er0 N0 AByM
HiH Gonee manpaBieHusm. [TepenaTouHoe OTHOLIEHHE ux OGHYHO GiiM3-
KO K efHHHELE. : :

[IpoMexyTOodHHEe PEeAYKTOPH B HpPHBONE HeCy-
mux euuTtos Ha dur. 225 may npoMemyTouHul# pPenyKTOp, yCTa-
XIOBJEHHEI] B TPAHCMHCCHH ABYXBHHTOBOTO BEPTOJIeTa TPOACJBHOMH cXe-
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Dur, 225, ITpoMeskyTOSHEE PEAYKTOP NPHBOLA HECYLIEX BHHTOS BEepTo-
JIeTa NPOACALHOH CXeMHl.
1—nasn opunoay mecylllero Bubta; 2—3y69aToe KOMOCO CHHXPOHHOM BATa;

F—cxuxpONSHEE Baa; 4=—Beilyluit baj; S—OpHBOR Macaonacoca; 6—OpHRNA  re-
HCPHITONA; 7—MacAOHAcor.

MBI C ABYMS ABHIATCIAMH. JTOT PeAYKTOP CBSi3LIBAET B Hepai3pbiBHYIO
ofulyi0 CHCTEMY JIBA BHHTZ, offecledHBas ONHHAKOBOE HX BpalleHHE NOo-
CPEAICTBOM BAJA CHHXPOPH3ALMH. B penyrtope moMelnena napa Koiuge-
ckux 3yGyaTelXx wofec 2, depes KOTOPYIO B CJIyHae OCTAaNOBKH OFIOrO U3

ABHraTeflell Iepefaercs MOLIHOCThb, PaB-
Has TOJOBHHHOM MOIRHOCTH JIPYTOro NBH-
ratend. B peaykropc pasmellensl MpHBO-
Oh K BakyyM-Hacocy, MAacloHacocy H
FeHepaATOpPY. 12K KAK [POMEIKYTOHHLIH
PCAYKTOD HMCCT OTZETLHOC KPEILICHKE 1ia
BepToTeTe H padMellenl {a A0CTAaTOUHO
GOMEBIIOM  PaCCTOSIHUM OT ABHraTeICH M
HPYrHX PeAyKTOpOB, TO BEIXOASIUME 1
BXOMALIMH BaJkl 3TOr0 PEAyKTOpa HMEIOT
3JaCTHUHOE COeJIHHeHHe.

Ha ¢ur. 226 npuBerena ¢otorpadus
HPOMENKYTOWIOND  PeAyKTOpa BepTofieTa
UPORONBHOH CXeMbl C OAHHM JABHTaTeseM
(cM. ¢ur. 69). Uepes sToT nmpomekyTou-

- HBlfl PEAYKTOp TepefaeTcs BCH MOIIHOCTh
JBHraTend. Pegykrop HMeeT JBa BHIBO-
a ~ [/ MPHBONA MEPEJHero M 3afHEro
HEeCyHIHX BHHTOB.

@ur. 226. Bremwrufi nua npoMe-
YTOUHOTO PEAYKTOpa BepPTONeTa
TPOZONLHOA CXEMBEI.
J—Bas npubtoda nepesnero AeCYme-
Yo AMMTE! Z—Ags MpHBOALR *BejHern
HeCYRICTo BORTA, d—Sat NpHBOAA OT
JIBHraTens.
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[TpoMeXyTOUHHE PEeAYKTOPH B NIpHBOJAE XBOCTO-
BEH X BHHTOB. B cBA3H C BLHOCOM BBepX XBOCTOBLIX BHHTOB (B IJIO-
CKOCTb BpallleHHS HeCYMIMX BHMHTOB) XBOCTOBagt Gajxa y GOJBIIMHCTBA
OHOBHHTOBHIX BepPTOJeTOB He NpfMas, a JIOMaHas, €e KOHel| OTrHGaeT-

ca kBepxy. B mecre warHGa GajIKW NpPHXOMMTCHA CTABHTH MPOMEIKYTOU-

<&

‘\\\\\\\\\\\\\“\\\\\ \\1

M

Gur. 227, IIpoMeMyTOuHLIl PeRyKTOP NpPUBOA2 XBOCTOBOTO BHHTA, |

J—thmapen, peRymero basa; f—Kapher! $—Baa NpUBONA; 4—KOHHUECKHE 3YG-
UATH® KOJeca) S—Kepaam; G—(aawel, BEIOMOro Baja; 7—ROPNYC PEAYXTOPa:
S—caubuolt mwryuep,

HBIf peAyKTOp (TpH MaJOM HSrHGe MHOTZA NONYCKAKT BMECTO Peiyk-
TOpa NOCTAROBKY ABYX KapAAHOB).

Ha cur. 227 uzofpaen NPOMEXYTOUHBIE PENYKTOP NPHBOAA XBO-
croBoro BHHTA. Kaprep 3toro peaykropa siBAseTcA YacThio XBOCTOBOI
6anKH, TOCPEACTBOM KOTODOH IOPH3OHTAIbHAS HACTh XBOCTORBOH GaJKM
COSJIHHAETCH C HAKJIOHHOH KOHLEBOH yacThio. B penykrope nomeuena
Dapa KOHHUECKHX 3y6uaThX KoieC ¢ NePeAaTOYHBIM OTHOLIeHHeM, paB-
HuiM efiHHHIE. CMa3ka pa36pHaryBaeTCd NMPH NOMOMEA 3y6uaTHX Kodec,
NOTPYKEHHHIX B MACHO. ¥ BX0OZa B PEAYKTOP H Ha BLIXOAE M3 Hero BA-
JE HMelOT KapjiaHHOe COeJHHEeHHe.

Ha Qur. 228 usofpadeH NpoMEXYroussif penykrop (npoext) B
TPAHCMHCCHH XBOCTOBOTO BHHTA, KapTep KOTOPOTO He CIYIKHT CHJIOBOH
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CBfi3bl0 MEXAY ABYMst 9aCTAMH XBocToBo# Gasiku. ITosroMy 3TOT pepyk-
TOp AoMKeH Gbith GoMee Jlerkum. PeAyKTOp KDEIHTCA K LINAHTOYTY XBO-
ctorolf Gamm uatuem 6. CuCreMa CMazkM — IMDKYJISLHOHHAA, OCY-
WECTBJAETCA MACJIORACOCOM 3, BKJIOYEHHBIM B KOHCTPYKIMIO PeLyKTOpPa.

Ha ¢nr. 229 noxaszan npoMexKyTouHslfl peAYKTOp B IPUBONE XBOCTO-
BoTo BHHTA. Kaprep ero Taxme COCTOHT H3 ABYX HacTell H He BKJIOHEH

Dur. 229, IMpomexyTounslit peayk-
TOp NPHBONA XBOCTOROTO BHHTA.

J—peqyuull pan: Z—koHR4yeckuwe 3yGua-
Thie KoJdeca; J--pefoMmuill Bai.

I CHJOBYK) KOHCTPYKIHIO XBOCTOBOf 6aJIKM, a Kpenurca Ha Helt. 3y0-
yaTHe KOJeca BHIIONHEHH C XBOCTOBHKAMH, HMEIOLIHMM HA KOHIAX
IJIHUB! A% TOCAAKH COENHHHTENbHEX MYy(T.

§ 6. PERYKTOPbI XBOCTOBBIX BHHTOB

PeRyKTOpH XBOCTOBbIX EHHTOB OGBIYHO HMEKOT YIJIOBYIO Ilepefady.
(nog yraiom 90°), cocrofllylo H3 Naphl KOHHYECKHX 3y04aTthix KOJEC.
Ha segomom BaJly PefyKTOpa IOCAaKeH XBOCTOBOH BHHT. Kpensrcs sTH
PeAYKTOpH K KOHUAM XBOCTOBWX OaJIOK. Hepenaroqﬂoe OTHOLIEHHE B
3THX peAyKTopax ObiBaeT HeGOJBILHM,

Ha ¢ur. 230 nokasaH peayKTop XBOCTOBOIO BHHTA THNHYHOTO OJHO-
BHHTOBOrO COBPEMEHHOro pepTosieTa. PEIyKTOpP KpEnHTCA K XBOCTOBOH
Ganke daannem 8. [lepefaya cocTOHT M3 ONHOM Naphl KOHHYECKHX 3y0-
yaTHIX koJec. B pemykrope pasmelleH MeXaHH3M YyIpaBjeHHs OGUIMM
HIaroM XBOCTOBOIO BHHTA.

Onopl BajIOB BRINOJIHEHE HA LIADHKONMOLLIMTIIHHKAX. YnJOTleHHs
ofecneuvBaOTC Pe3HHOBEIMH MamXeraMd. Kaprep M3 asioMUHHEBOro
JIMTBsl COCTOHT #3 ABYX 4acTeil.

Ha ¢ur. 231, 232 u 233 u306paxeHsl KOHCTPYKTHBHEBIC CXEMbl PEIyK-
TOPOB XBOCTOBBIX BHHTOB PA3HBIX BEPTOJETOB TAKHX K€ Pa3MepOB, KaK
U npefbIAYIMH, HO KOHCTPYKTHBHO O()OpMJIEHHBIE HECKOJbKO MHaye.
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i § 7. MYOTH

TpancMHCCHA BepToJleTa NO/KHA HMeTh My(hThl BK/IIOUEHHS, CLen-
JieHHsI H cROCOAHOTO X0Aa. B coBpeMeHHHX BepToJeTax MOMKHO BCTpe-
THTh KOMGHHHPOBaHHEIE My(dTH, KOTOpEIEe BRINOJHSAIOT (GYHKIHH BKJIOYe-
HHS, ClleN/IeHHS H CBOGOAHOTO XoAa. C TOUKH 3peHHs oOJerdeHus Beca
TPaHCMHCCHH 3TO NpaBmJibHOe peluente, Ha HekoTopbix Bepronerax Myd-
Ta CUeMJIeHHs] HCMOJb3YeTcss KaK MY(JTa BEKJIOYEHHS TPAaHCMMCCHH, HHO-
raa Kak mydra csoSoHoro xona.

My®dTH BRJIIQUEHHS, eC/id OHH He fBJSIIOTCS ONHOBPEMEHHO H My(-
TAMH CLENJIeHHs!, paCCYHTHIBAIOTCS Ha Mepelayy HeGOJbLIIOrO KpyTsiue-
ro MomeHTa npu oboporax nsurarens 800—1000 ob/mMuH M MHHHMAJB-
HOM Vrie YCTAaHOBKM Hecyllero BHHTA. My(QTe BKMoYeHHs GHIBAOT
(PHKUHOHHLIE, NPHBOAMMLIe B fOeHCTBHE pYYHBIM VIpaBJeHHeM, HJH
aBTOMaTHUECKHE, NPOH3BOAsIHEe BKJIOUeHHe MPH OIpefesieHHuX oGopo-
Tax jpHraress. Uamre Bcero My(Ta BKJIOUEHHS BHINOJHAETCS B OLHOM
arperaTe ¢ My(hTOil CLeNJieHHs!, KOTOpast COSNHHSIET JIBHTaTe b C TPAHC-
MHCCHeHl Nocye TOro, Kax MydTa BKJIOUEHHS MepecTaeT NpOCKaJb3bl-
BATh M HeCyLuil BHHT NOCTHTaeT HPKHLIX OGOpDOTOB NpH 3amycke.

My BKIIOUEHHS H ClelJIeHHS] MOHTHDYIOTCH B DeRYKTOpe ABHIa-
TeJist HAW B MPOMEKYTOUYHOM PefyKTOpe (HHOrAA OpraHuYeCKH BXOAAT B
KOHCTPYKUMIO PeAyKTOpa), a TakMe MOryT ObITb pacfo/IOMKEHB Hemno-
CPeACTBEHHO HA HOCKe Baja ABHaTeJIs.

Ha ¢ur. 234 noxkazaHa OAHORMCKOBAaS {PPUKLHOHHAS MYy(Ta, KOTO-
pasi BKJIOUAeTCH ABTOMATHUYECKH DPH LOCTHMKEHHH ONpelefeHHBIX 06o-
poroe pBerateds. Mydra pasMellieHa Ha HOCKe Baga jgurarteds. Kop-
NyC My(TH CHYNUT OJHOBpeMeHNo W cTynHuch s Bentwastopa. [py-
AHHB 9 pasmblxaior My@ry. [pyssl 8 nog BausuveM neHTpoGexHOH
CHMJIHL CKHMAKOT JHCKW M aBTOMATHYECKH CUENJAIOT JBHraTe/lb ¢ HPHBO-
J0M Hecyiliero BHHra. Yepes 970 (DPHKUHOHHOe Cliel/eMHe IlepeAaercs
noJIHass MOLUHOCTE. BJarozaps COOTBETCTBYIOIEMY NoAGopy IpysoB H

-mHaMerpa My(Thl MOKHO TIOJYYHTh MOMEHT OT CHJ TPEHUS ¢ GOJBIIUM

#36EITKOM N0 CPABHEHHIO € KPYTSLLUM MOMEHTOM, TepelaBaeMblM JBH-
ratesiem. B nonoBuof e Mydre (cM. tur. 212) npuMexeHa BosayluHAdA
CHCTeMa pKUIodeHHSl, HOXKHEBIM HACOCOM, PAcDOJIONKEHHHIM B KaOHHE
JIeTIHKA, BO3AYX HATHETAeTCH B PE3HHOBOE KOJABLO. BrmovaloT MyodTy

TJAaBHO CTPABJIHBAHHEM BO3LYXa M3 KOJIbLA YEPe3 KaJuGPOBaHHEIA K/a-
nad, MydTa cueleHHs HMeeT IPYXKHHEL, OTPEry/HPOBaHHEHE Ha orpe-
JIeNeHHBIH MoMeHT. Bo3aymHas CucTeMa BK/IOUEHHS BBefieHa AAs mnpe-

AOTBpaUlleHHS] OMECHOCTH NOVIOMOK TPAHCMMCCHH, BOSMOXKHOH NpH DPyy-
HOM BKJHOUYEeHHH MY(TH. :
Ha ¢ur. 235 usobpaseHa KOHCTPYKTHBHAS CXeMa aBTOMATHueCKOH

My(}TH BK/IIOUEHHS H ClienleHHs $pHKOHOHHO-LEHTPOoOeKHOro THMNA, CO- -

cTofllell H3 AMCKA BeXyllell IoJoBHEH [ M KOJOKOJNa BeJOMOH IIoJo-
puHH 2. Ha apcke pacnosioxeHH CTOHKH &, KONOAKE 4 H pefopra b, a
Ha KOJIOKOJe — TAKIKE CTOMKH, KOJOOKH H pefopma. CrasapHas crymu-
Ila & Benyuiell NOJOBHHH MY(QTB KpenuTcd K AHCKY Goaramu. Kampas
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HOJIOIKA Beaylieil NOJOBHHEL MY(MTE COCTOHT H3 JATYHHOH OCHOBHI H Ha-
. KNaJKH, npeicraeagiowell cofoil CTaJBHYIC MOJoCY C MeTaL/IoKepamHu-
yecKoif mAATKOMH, JIpHCOemHHEHHOH K Heil METONOM ropsAYero CreKaHHs.
IMaactHyHYaThIe TPYKHHE §, HA KOTOPBIX YCTAHOBJSHL KOIOAKH, OMUpa-

dpr. 234,

a--MydTa CUEMITERHA ¥ BEAOYEHHR (0 BEHTHAR-
TOpOM).
i—raasunit san; I—uyibra BRTIOYenng; J—xo-
wyx; 4—nwexs: S—OqpHRIMONHNE UpOKRAIEH:
6—nan IBHraTedsn: 7 @ 9—OTTAAKHBAGUINE MDY.
MitHul  S—Tpyan: JO—iamneBan  BryAea; Lf—
CHWHMAIONTAT . TPYAHHA;, [2—hpreBucHue opo-
Kiaigy; J8—coelHHNTeNLHAR SJacTHYHan Mmydrma.
H—cxema BRIOUEHNA MYGDTHL. .
j—rnapEefi pan ceofofHO BPAWLAETCH; 2-TdaBs N
UL BAN ¢ TOMOMBIO (PPHRUHOMHOR MydTH co- . .
exuNeH C BAAOM ABHFATENS.

I0TCA Ha POJHKH 7, cBo00IHO AeKallHe B NPH3MATHUECKHX MA3ax CTORK.
Jlas exmoveHuss MydTH -uuCHo 0GOPOTOB JBHMATENS MOCTENEHHO IOBO-
Jures go 1000 of/muH, TTpet 370M YBEIHIHBAIOTCH LEHTPOGEKHBE CHILI )
HONIOJIOK Belyllel moyioBMubl MyQTH, KOTOpHle, Harnfas ILTacTHHUYATHE
NPYIKHHH, CUeNAsoTes ¢ peGoploil BeIOMOH NOJOBYHH MY{TH H yBJe- il
KatoT ee 3a coboit. B MOMeHT aocTiKeHHs BeaoMofl nNONOBHHOA MydTal i
600 of/mun BCcTynaer B paGory ETOPOH PAA KOJONOK, M MydhTa OKOH-

18*
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YATEJNBHO BKMOQUAeTCA. Bhikjouenre mPoMCXoAHT B o6paTHOM NOPAIKC:
CHaYaJa BEIKJAKYAKTCH KOMOIKH BedyIUeH CHCOTEMEL, A 33TeM — BeJOMOH.

Mowmenr cuenieHuss MyQTH B HeCKOIRKO Pas MpeBLIIIACT KPYTALIMH
MOMEHT ABHFaTelNs, YTQ fRJACTCH rapaHTHell HaZeXXHOCTH CHeNJIeHHN.
Ilpu monanaunu Macna waH BIarH k03HUHeNT TPeHHH YMeRblIACTCH,
OLHAKO 1€ HACTOIBKO, YTOOL! MOMEHT CIEILTEHHS] CTAJd MelbLINC KpYTH-
Liero MOMeHTAa JBHraTesd.

KombunnypopanHas Myhra BKAIOUEHHs, CUEMJIEHUA H “cBOGONHOTO
xofa (cM. dur. 224) nmonmponaua B peAyKTOp ABHTATe]N. PPUKIHON-

$ur. 235, KoHCTpYKTHBHASL cXeMa My@TH CLeTIeHHN QPHKLHOHHO-UERTPO-
OemcHOrD TINLA,

f—muexk  Beaylileft {oJosHrm  MYQTH; Z—KOAOKOA RCAOMGH NOADKAEN MY$Ta;  S—cTofi-
K3; J—Koaofka; S—peGoppa; G—CTYHMIG. 7—pPOUNK; S—IMACTHHUATAN HpysApa; S—
TLTHUEBAN BTYIKA,

HBle JACKH CJAYHAT AJ BRAOUEIHd, a KYJNAdkH JJIS JKeCTKOro cuernse-
HHS; KpOMe TOFO, B 3TOH. KOHCTPYKIUHE HMeeTcs pPOJIMKOBasg mydTa CBO-
Goanoro xona. )

Kpome paccmoTpeHHBIX Bhillle My(T CBOGOIZHOIO XOXA KyJIAadKOBOro
THNTA, ABJAIOWKXCA OJHOBPEMEHHO B My}TaMH CLeNJeHH, NPHMEHSI0T-
¢s OTAesbHHE My(Thl CBOGOAHOIO XOA4, pasMellaeMble He TOJIBKO HA
BAJy HJIM B PeNyKTOpe IBHTaTeJd, a TaKKe H B PeAYKTOpe HeTyllero
BUHTA (B ONHOBHHTOBWIX BePTOJIeTaX O DPHBOAA HA XBOCTOBON BHHT).

MoXHO TAKKe BCTPeTHTH POJIEKOBHe MY(TH cBOBOAHOrO xona.

Ha dumr. 216 noxasaHa mydTa cBOBOAHOrO X0na POJHKOBOrO THna 6,
CMOHTHPOBaHHAf B HIKHell YacTH PeNyKTOpA HeCYUIero BHHTA. Ona
cOeflUHeHa ¢ (hiaHlieM Belyllero FJABHOrO Baja Ha wwunax. . Kopnyc
MY(]TH MOHTHPYETCH HA [LADAKOBOM ONHOPAZHOM NOAUIMGHHKE, 3aKpen-
JIeHHOM B KpHIIKe pepykropa. Pomukosas mydra 'rpeb‘yer BonbIod TOY-
HOCTH H3TrOTOBJIEHWA.
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§ 8. TOPMO3bl HECYWEFO BHHTA

B GOJBINMHCTEE BEPTOJIETOB b CHCTCMY TPAHCMUCCHH BBCIeIl TOPMO3
¢ nedbio GoJgee OLICTPOft OCTAHOBKH HCCYLUIENQ BHHTA, KOTOpHIl mociie
BRIKJNIOUeHHA ABHraTtc/s enie npono:x;xae'r spaula'rbcn. Buut HYHXKHQ OC-
1aHapJHBaTh, Tak K#i pe3kHe MopbIBE BETPd MOTYT CO33aTh P Jgona-
CTAX BO3AYLHHble CH.Thi, KOTODHIC nonBpocar
WX BBEpX, H JIONACTH Mpu HafiCHHYU 112 HHXK-
HHe OrpaHMY{TeNH MOryT NCBPEIHTLCSH, HJIH
NoJyYaTh TAKON MPOrMO, KOTOPLIA TP Med-
JeHHOM BpallieHMH - CcO3AacT yrposy YAapa
JIOTACTH O ApYrHe YacTH KOHCTDYKIBK Bep-
toteTa (0 XBOCTOBYIO Ga’iky, (oseasx
u T. 1.). B HeKOTOpHX BepTOMeTax Heobxo-
IHMOCTD TOPMO3a Hecyllere BHHT2 Rbi3bl-
Baercd ellle ¥ TEM, Y4TO PACCTOfIHHE KOHIOB
JgofacTefl MelsleHHO BpAMIAKOIIETOCH HeCYy-
lllero BHHTA A0 3€MJIH TAKOBO, YTO CO3JAeT
OMACHOCTL AJg Ha3eMHOro nepcoHata.

B cayuasax xkorpa Hecyllde BHHTBI MHO-
roofopoTHLIE, ¢ MaJlbiM 3amnoJdHeHHeM, & Jo-
MACTH OTHOCHTENBHO TsiM(esble M KOHIEl HX
UpH CBece YAAJeHHs! OT 3eM.JH AOCTATOUHO, B
TCpMO3e HeT neoGxoaumocty, Touno Tak xe
TOPMO3 He HYMell A6 HECyllero BHHTA Ha
Kapnaﬁe, TaK WaK B 3TOM cJydae JOonacTH
¢ 3aBpachiBalOTCH NOPLHIBOM BETPA BBCPX H
HMEIOT MeHBLUHIL nporu6 6qaromaps GOJL-
HICH KECTKOCTH.

TopMoa HyKHo pacrnosiaraTh Ha GEHICTPO-  gyr, 236, TopMos Hecyulero

XOAHLIX BaJjax, uyTofnl Bec ero ObLT HAH- pHnTa, YCTAHOBJEHHBIH WA
McHblMA. Ero paccyuTeIBalOT H3 YCJOBHA [pHBOAE XBOCTOBOTO BHHTA.
TGPMOKeHHA BpallleHHA HECYLIEro BHHTA, [I—kopnyc ropMosa ?—cTaaptoR
T. e. NOTAIIEHHA KHHETHYECKOH 3MePrHA BUH. et
Ta B TeueHHe HeGOJIBITIOrO NPOMEMYTKA Bpe-
MEHH. TOpMOE JOJIKeH BHJIKUYATHEA I1J1aBHO. PuiBoK MOXeT NIPHBECTH K
NoMoMKe WeTaNell TPAHCMHCCHH WM JontacreR. OGbITHO NPHMEHSAIOTCA
TOpMO3a (PUKUHONHBE THAPABIHYECKHe KOMOJAOTHOTO THUMA H ONHOIH-
CKOBEIE ULJTH MHOTOIHMCKOBHE (HanomoGRe My(T BKIIOUEHHS:).

Ha ¢ur. 236 HaoGpamxed (PHKUHOHHEIA CRAPABJIHYECKHR TOPMO3,
pasMellleliHbfi Ha BHXOAC Baja NPHBONA XBOCTOBOrC BHHTA H3 PeAyK-
Topa mecyulero BuuTa. Kopnyc TopMosa I, OTiMTHI K3 AJIOMHHHEBOLO
CIJIaBa, KPEMETCH HA Ckofie K HENOMBMKHOMY CTaKany pefoMoro 3yGua-
. TOTG KOJeca [IPMBORA XBOCTOBOrO Baja. B muauHIpHuecKodl pacTouke
KOPTyCa TOPMC3a YCTAHOBJIEHH JBAa KPYIMbIX (PPHKIHOHHMX AWCKE,
CPECCOBAHITEIX W3 CHEUHANBHOR KepaMHYecKoi Maccul. Mexnay 3THMH
UCKAMH Uepe3 Apopesb B KOPIyCe TOPMO3a MPOXOIHT CTAILHOH ANCK 2,
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KOTOpHl 3aKpenmasercss Ha {(iaHue NepeXONHHKA XBOCTOBONG BaJa.
CranbHo#l JMCK 1IpH TOPMO)XXeHHH 3a)kHMaercd C ofeux CTOPOH Ppuk-
UHMOHHLIME AHCKAMH DOA deficTBHeM J[aBlieBHA XMIKOCTH. IIpyxmuua,
TOCTABJIGIHAS @ KOPIYCe TOPMO34a, CJAYXKHT AJS MepeMelleHHs] HOPIIHHA
B 00pPATHOM HANPABJEHHH TIPH PACTOPMAMHBAHKH, YnpDaBJedHe TOPMO-
30M OCYILECTBAALTCA 'H3 KaOuub JeTyHka. Ha dwr. 212 u 214 nokasawni
TaKHe J<e OAHOZHCKOBbIe TOPMO3E, YCTAMOBJIEHHHE HA THHBOAE XBOCTO-
BOMO BHHTA Ha BHIXOJE M3 IMIABHOIG PelyKTopa.

§ 9. BAJIBI, HX COEAIMHEHUS W ONOPbI

B a nu, coepunsiolye ABHraTte b ¢ PEAYKTOPAMH HECYI{MX BHHTOB
HJIH peyKTop HECyLlero BHHTA C XBOCTOBLIM DENYKTOpOM, AENAT GH- -
crpoxoaHbiMH. OGopoTH HX OBBIMHO GJHM3KH K ofopoTaM ABHrartens.

Jlnvua Bajna ®m pacCrosHue MeXAY
OMOpaMH  JOMKHE OHTb TAKHMH,
HTO0H He OBUIO pe3omaHca H3rH6-
HHX KoJeOaHHit Bana Ha BCeM QHa-
nasowe pabouux o6Goporos. [lpa-
BWIbHAS PACCTAHOBKA OMOP Tpefyer-
cfl Npu AJHHHBX BAJaX, HAMPHMED,
B ABYXBHHTOBBIX BEDTOJIETAX fofe-
peunoil H NpOAONBLHOH CXeM, B MHO-
FPOBHHTOBHIX BepTONETaX {Beryulne
BaJbl M BRJIEl CHHXDOHH3ALHH) H B
OHOBHHTOBOM BepTOJere {XBOCTO-
Bo#t paX)}. Baanl xenartesbHo ne-
JaTh TOMEHBIMH H3 TIOKOBOK, COSIH-
HAA UX TKCPEeACTBOM IIJML, GOJTOB
W haanyes.

Ha ¢ur. 237 nsofpaken r1anublil Benyluil Baj, COSNKHSIOIMR Be-
JOMYI0 HacTb MY(TH CLUENJIeHHs C BAJIOM DeAYKTOpPZ HeCylIerc BHHTA
nocpeAcrsoM KapraHoB. CpenHss YacTh Baja COCTOHT M3 CTAJBHON TPy-
6H H ABYX BHJBLYATHX HAKOHEYHUKOB, PHBAPEHHHIX X NocaeaHed. Yroio-
BOe OTKJONeHHe BaJla ofecreyuBaercs Kapaawamu, s H3MeHeHHS -
AMHHEl BBENEHO CKOJb3flllee (CMasBIBAEMOe) LLIMIEBOE coenﬂﬂeﬂg)s.
TiprmeHenHe cBapKu CPefiHe# YACTH C HAKOHeYHHKAMH Haio CUMTATH He-
AocratkoM. Ha ¢ur, 211 noxasan raapHbi BaJ, BHTOUEHHBIH C ¢irad-
LlaMH, K KOTOPHIM NPHCOEAMHAIOTCA 3JACTHIHBIE MY(TH.

. . Ha ¢ur. 238 nokashu riasuulfi BaJl Apyrofl KOHCTPYKUHH. 37eCh OT;
CYTCTBYET CKOJb3sflllee HLJIHIeBOe COefHHeHHe. JIA H3MeHeHMs MJHHBL -
BBeAeHa ynpyras [L1acTHHYarada Mydra, Koropas, KpoMe TOIo, 3ame-
HAeT KapAaH. 3Be304KH 9ToH MyhTH MNOCAMEeHK HA BaJi HA MLIHIAX H
3aTAHYTH KOHYCHBIMY rafikami. Ban BHtToueH H3 noxoskd. [iaBrni sad
€ 3nacTHYHEIMH MydTaMH H eTo Zeraju NMokKasaHel ua ¢ur. 239,

@ur, 237, Taanuwit pegymuit nat.
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Ha ¢ur. 240 nso6paxen CHHXPOHHHIE BaJ JABYXBHHTOBOI'O BepTOJe-
Ta nonepeyrodl ¢xemH, Ban cocToHT H3 uacTell ¢ ¢VIaHHAMH, BHITOUEH-

ur. 238. Tnapnwi pan,

I—Ban: F—MNHUeRaN BYYIAKE; J—3aTAMEa® OrpaHu-
wuTentHaH rafika; J—saTsEKRaA rafixa; F—natiGa; .
G—ynpyraa Mydra. '

HEIMH H3 [IOKOBKH. BBRAY GOJbLIOH AJAMHE BaJflé B Hero BBeJeHO OMHO
CKOJTRafIIee COeIHHeHHe (IOMHMO YNpYTHX Mydr).

Our. 239. Tnapuufi Ban. i

I—anacTRYHAR MydTa: 2—pan; S--KpHUIK2 SnacTHWmOR MyhTH: 4—Kopmyc IAACTHYIOMA
MyQTLL S—KpHWITRa; 6—GonT; 7—nanel, S—PEAHHOBOE KQubUo; S—rafika c wa#Goh.

Ha <ur. 241 npHBeaeH XBOCTOBOH BAJI, KOTOPHI COCTOMT H3 Tacteid, g
BLITOYEHHHIX H3 ITOKOBOK H COEAMHEHHBIX KOHHYeCKHMHK GOJITAMH. ;
CoeZHMHeHUR BAJOB, KpOMe DAyXHX GONTOBMX, MAHUSKLX M
nocpeacTBOM (iaHLes, ofasaTesibHO TpeGyeTcs BLINOJHATh B BHAE Kap- i
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JaHOB, VNPYTHX K 3aCTHYHBIX MY®T
(maxe AAR  BaJOB, He MMEIOHIHX H3-
JoMa). -DTH COSJIHHEHHS, NO3BOJIO-
LlHe , HMETb YIVIOBbIE OTKIOHEHHS H
OCeBHle MepemellieHHss  (ynpyrme H
NACTUYHLie MyQTHI), CTaBATCH V pe-

JYKTOPDB H NPOMEKYTOUHHIX ONOp 4
HCXONA M3 BO3MOMHOH medopMalmi
yacTel KOHCTPYKIHH, Ha KOTOPHIX
pacmosiaraloTcsi Onopbl Bajda, Ja- \

cTHuHBle MydTH BBOAATCH ellle K HIA
Toro, 4TOOH IACHTb KPYTHILHBE KO-
Jte6auus Banos. Baaromapss UM B CH-
CTEMe TPAHCMHCCHH MOMHO TIONy4aThb
HY>XHBIe COOCTBEHHBIE YaCTOTH KpYy-
THABHEIX KoNeGaHnit H uabexarp pe-
30HaHca. ’

KoHCTpYKHHH KapAaHOB, MpHMe-
HSIEMBIX Ha IVIaBHBIX, CHHXDOHHEIX H
XBOCTOBHIX  BajdaxX, TNOKa3zaHW Ha
-hur. 241 w 242,

., Ha ¢ur. 243 nokasaHa coemHHHU-
TeJBEHAR ynpyras IvlacTHH4uatass Myd-
T8, MPHMEHEeHHAA HA BCeX BaJiaXx Bep-
TOJETh, CXeMa TPAHOMMCCHH KOTOpO-
ro nfua Ha ¢ur. 204,

Ha d¢wur. 244 yaoGpaiena coepu-
HUTEJIbHAS J1acTHUHas MydTa ¢ BKJa-
JBIIIAaMH H3 BYJKAHU3HPOBAHHOM pe-
3HHHI, ‘

OmopH BaNOB BHIOJIHAKTCA
Ha IUAPHKONOAIUHNHKKAX, OnopH HyXK-
HO 06f3aTeJbHO aMOPTH3WpOBaTH pe-
3HHOBEIMH BTYJKaMH Ha 6oJrax, Kpe-
nAWEX  OBoHMHE, HAH PEe3HHOBHIMH
. KOJMbIIaMH B 060iMax NOMHIHIHHKOB,
ANA Toro 41o0bl BO3MOJKHEIE OGHEHHSA
BAJIOB He IKECTKO nNepelaBasHCh Ha
NOAIIMIHHKH OGP H KOHCTPYKIHH Bep-
tonera. Koome Toro, amopreaaums
onop cMardaer AelcTBHe MepeMeHHBIX
CHJI, MOTYLUHX BOSHHKHYTE B oTlopax
H3-32 HETOYHOCTH MOHTa}Ha WUIH Jony-
lleHHBIX MEpPeKoCcoB YacTeil BaJoB, H
VAJHHAET CpoK CcJaYXOH NOAIMIHH-
koB. CMasxKy AJIST NOFIUHTHAKOB BaJloB
NPHMEHSIOT O0BIHO. KOHCHCTEHTHYIO,

@ur. 241. Xsocrosoll Ban,
leckoe coeuHRenie; J—peayHosast NpoknasKa; f—APOMENYTOTHAM Ofopa; S—CORRMBETEALMMA daaen,

Tesec

{—xapaan; Z—w
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bur, 242, KoucTpykuss KapAaHOB,
I—¢pnanneeay bitixka; 2 ® J—Macnenxyu; <£—npofkoBoe KOARMO; S-~Hroapuarwit  nmome

TIHTHKK; 6—CTOUOPHOE KOMBLD: 7—HOHYCHH GoaT; 8—Ban; S-—xpecronumpa; /10—
daaHUesan BRAKA hana; [I—iITHUERas HWRKaE,
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Qur. 243. ¥opyras mydra,

f--nIacTHHKE; 2——KDECTOBKNA.
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&ur. 244, Bnactaunas mydra ¢ Pur. 245 Onopa cHUXpPOBHOrO Bama Ha

PE3HHOBHMH BTYAKaMH, peannoBoll momyurke.
{—cTansHar Brydka; 2 —peaHHopas
BTYXKA.

Gair. 246. Onopa CHHXPOHHOTO Bajia € PE3IMHOREIMII AMOPTH3ATODAMH,
I—BUTHIr; 2 -coBANHNTAMLHAR YOpyras wydma; J—pe3nHOBAA BTYAKA.
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. peske - MHAKYI0. L1 CMasku co3aaor

- prsung VINIOTHEIMA. B KOHCTPYKuuy  onmopsl

HPCAYCMATPHRAIOT 3alpaBOYHEIN TVIEP

/ A8 cMa3kH. [llapukonoamiMnHeKy B ono-

- pe KeJare/lbHO HMMeTh CaMOVCTAHABTH-

HawomHecsd, Ho NpPH HAJHMHHE PC3HHOBLIX

MPOK/JafOYHEX KOJel MoK MOALMITIHKE-
MH MOXKHO CT4BUTE W oOuiuibe,

Hi dur. 245 u 246 noxasaibl  Kod-
CTPYKIL 0I0p CHHXPOHHMX Bajos, lle-
AOCTATKOM KOHCTPYKUHHE Oolopel Guyr, 240
SILIACTCA KPerIeline XK BaNy 3aKJCMKaMu
BIYTPEHHEH BTYIKM TOH NOAMIH(TUEK. 3a.
I{.‘IE‘I’IO'{HMC oTBEpcTHA 0cAabad10T  Ba, X!

$ur, 247. Onopa XpBocTOBOTO BCASACTHHAC KOHUGHTPALMY Haupsakensil,

Bata. Ha ipur, 241 nokazama xpyras oi-

CTPVKILES onop XBocTonorn  pata, Lo

TPYOUATONG XBOCTOROFG Bada BeCLMA HCICCO06Pa3NG  nOj  CNoPHLI

NOAIIMITHUE CTABHTL BTVIKY na pedknosom xodnite (hur. 247), DBas

e oCTABIReTes NP TAROT UOCALKS BTVIKI, 11 ACKOMNIACTe KO-
TPAILHE HARPAZKCHHI,

§ 0. TOAPEAYKTOPHBIE PAMBI # KABAHLI -

PL;]\’KTOP{)I RsRP el Al ORITH KCCTKD JdKperLiIcimn ina B{‘l)’l'(,)'i(."l' 2. CBY-
JBIBAIOUIHE HX KOHU TPYKOMB TaKKC A0JAIILE OBITL JOCTATOUHD MeCTKH-
MH, 4TOGH I1¢ OhIO GOALITMX OCPEMCHLCHHE PCAYKTODOB OTHOCHTEMhIIn
APy Lpyra.

BoabluuncrBo peayKTOpoB HECYLWHMK BHHTOR KPemHTCH K (HO3CiAaMmy
NOCPeACTBOM NOAPELYKTOPHO! paMel, N0 KOUQUrypauHu noJobuoil pame
Apuratens (Qur. 248); oTsiMuMe COCTOHT B TOM, YTC B KDEMJICHHH pe-

AYKTOpa K paMe OTCYTCTBYIOT aMODTH3aTOpLI.

Ha ¢ur. 249 noxasap kabaH ABYXBHHTOBOIC BepPTOAeTa 1OHEPeUMOil
CXeMbl, BHIIOJHEHHBIH B BHIEe KOHHUECKON TOJICTOCTEHHOH TPyOwl M3 AYp-
amomuna. KaGaw xpenutcs K (epMeHHO) KOHCTPYKUHM TOUXQJIR ABH-
raTeds. BeTpedaercs Kpendenue pefyKTOpPa MeNOCPENICTECHHO K KJICHA-
noil nanenu orsesnia (dur. 250). XBocToBbE PeLYKTOPH Kpeustes K
daangy XBOCTOBOH DavlKH, K 1WnAHroyTy {UpoMeA(YTOUNBIH DedaykTop)
HIH K ILI0LLafKe, 06pasoBalitiof 1ia Kolue XsocToBoR Gasaku. Pamul i
Kabanbl JOMAIL BOCTIPHHHMATD PEAaKTHBHBIA KPYTALIMH MOMENT OT ie-
CYLIero BHHTA M OblTb MECTKHMH Ha Kpyuenne H u3rwd.  Marubawonne
MOMEHTbl Ha HUX BBISLIBAIOTCS HAKAOHOM CHABI TATH M HHCPUHOHHLIMH
CHJTAMH. HHOFHE{ Kabaibt MOAKPEIsIOTC S HOAKOCAMH, ;‘TIOBU.'IL\HO CJI0H-
HBIM MOJAYYaeTcs KpPoiLieltHe peAyKTopon NeCyIHX BHITOR & BOPTOJCTAX,
rjAe CHAOBAS KOHCTPYKOHSA, ida KOTOPYIO KPEITHTCH PeIyKTop, uoxxoanr
K HeMy TOpH30UTAILUO, KAK, IAIPUMEP, B TPEXBUNTOROM H.1I B JBYX-
BHITOBOM BePTOJCTe 1OUCPCYNOR  CXCME TP KPEILICTHE PUAYKTODOL
Hd KOHILAX 3dCHMWTI4X KPLLALER bty (llt‘pz\i.
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F—HeNXHRS YACTh KADAlG: J—EHMIAY AaCTs KA-
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e, 230, Kadan wacnicol Koncrpy ki,
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Taaea V
¥IIPABJIEHME BEPTOJIETA

§ 1. OBUIME CBENEHNA

Beproser B noJjiere nO/IKeH HMETh YIPABJEHHWe BepTHKAJBHEIM Ile-
peMellleHHeM M YNpaBJeHHe YIVIOBHIMH IepeMellleHUsIMH OTHOCHTENEHO
Tpex NPOCTPAHCTBEEHHX oOcefl: TioNlepeuHOM, NPONOJBHONR H BePTHKAJb-
¥ roff. ¥Ynpap/jeHEHe BePTMKAJBHHIM IepeMelleEHeM BePTOJNETa OCYIULECT-
f BJSIETCH M3MeHeHHeM O0LIenD IIara HecyIIHX BHHTOB M {poccesieM IBR-
ratess, YiupasieHHe oOGIIHM IATOM B GOJbLIIHECTBE COBDEMEHNHX Bep-
TOJIETOB KHMHEMATHYECKH CBA3aHO C JpoccejeM (NpH YBeNIHWYeHHH (lara.
COQTBETCTBEHHO YBEJHUHBAETCS OTKPHITHE IPOCCENBHON 3acnonkH). Hs-
MeHeHHe ofuwero Iara Heo0XoOHMO TakyKe NDH Tepexone Ha PeXHM
ABTOPOTAIMH B CJy4ae OCTAHOBKH IBHIaTeJs. .
: JLns nponodibEOrO ¥ MoNepeyEOro yIpaBieHHss BEPTOJETa HA PeXH-
! Max BHCEHHS W BEPTHKANBHOrO MNovieTa (NP HYJEBOH TOPH3OHTAJBHOM
: CKOPOCTH) ©OpraHul yrnpaBJeHHs THHA 3JIeDOECB H PyJiedl COBEpLIEHHO
Hea(hheRTHBEN., EAHHCTBERHBIMH NOBEPXHOCTAMH, HMEWOWHMM GOablLbe
OTHOCHTEJIbHLIE CKOPOCTH TIPH HYJEBOH CKOPOCT! BepTOJeTz, SABJSIOTCs
JottacTy Hecywlero Buema. OHM B HCOONB3YIOTCA B BEPTOJICTE B Kaue-
cTBE caoeoﬁpaanmx pydeit. JleTuuk, OTHIOHAS B KaGuue pPYUKy, OpH-
LEOAHMT B D,th‘,TE'HB He 3JCPOHB H DVJH, 4 qepee. 4ABTOMAT-MEPCKOC HiMe-
i HSIET UUKTUYeCKH YIJbi YCTAMOBKH JONACTEH HECYLIero BUHTA. ITHM
! BHI3HIBAETCA HAKJIOH NJIOCKOCTH BpalleHus Hecylllero BHdTa, Graronaps
& HeMy CO3i2eTCs HYXHBIH MOMENT TaHTaxa MIH KpeHa.
lzlyresoe yIpaBpJeEHe ¥ OJHOBHMHTOBLIX BEPTOJIETOB OCYLICCTBAACTCH
TIOCPEeACTBOM XBOCTOBOrQ BHETA. JIeTYHK, OTK/AOHAR B KaOHHe Nejald,
5 H3MeHsteT IIar, a TeM CaMbIM H TAM'Y XBOCTOBOIO BHHTa, Gaarojaps
yeMy CO3aeTcfl HYXHBIH MOMEHT OTHOCHTEJNBHO BePTHKAJLHOH OCH.
B 1Byx- H MHOTrOBMHTOBHIX BepTOJIeTaX NYyTEBOE YIIPaBJIeHHE OCYILecT-
BJsieTCS IOCPeNCTBOM HeCYINMX BHHTOB, JIeTHHK, OTKJOHAA Iefalii, BO3-
IeHCTBYeT COOTBETCTBYIOUIMM 06pa3oM (B 3aBHCHMOCTH OT CKeMWl Bep-
r TOJETa) Ha YIAb YCTAHOBKH JIOHNACTEH HECYUIUX BHETOB.
: JBuxeHue PYUKH W fejajell HA BepTOJeTe COOTBETCTBYET YCTAHO-
BHBILeHcA NpaKTHKe NOJETOB Ha caMoJieTe, B OCHOBY KOTOpPOIl NOJIOIKEH
{IPHHEHN MECTHHKTHBHEIX JIBHIKERHI UesOBeKa 111 COXPaHeHHS DaBHO- '
BecHs NPH IBHIKEHHH H TOKoe.

.

[T P S

‘f:i; ' § 2, TPEBOBAHMS, NPEABABISEMBIE K YTPABJEHHIO
: ' BEPTOJIETOM

OcnoBHbIMH TPeGOBAEHAMH K YHPABJEHHIO BEPTOJNIETOM fABJAIOTCS
caenyomue:

1. Manuii Bec,

2. JlocTaTOuHast XKeCTKOCThb ynpas.neﬂuﬂ.

e —
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3. 3anaspniBanue yNpaBJeHHsl BCJelCTBHE TPeHus, -NopTOB u Ie-
¢OpMaLHH AOMKHO GbiTh MHHHMAJIBHBHIM H HE JOMXKHO NPeBHIMATH Be-
JIMUMHH, ONpenensemoil GHICTPOTON DeakiHH 4enoBeka (!/7 cek.}.

4, Ycunus Ha' pyuxe u Nefadax NONKHE GHTb yMepeHHnMu. Ilpu
OTK/IOHEHHH HX OT HeHTPAJILHOro MOJIOMEHHS! XesaTesdbHO, YTOOH yCH-
JIH Ha MHX BO3pacTalii IJIaBHO H ObUIH HATpAaBJEHH B CTOPOHY, Npo-
THBONIOJIOIKHYIC OTKJIOHEHHIO (nono}xmenbnbtﬁ rpajHeHT YCHJIMSA Ha
pyuKe).

5. Orcyrcrue BHGpalHi ;J;eTaJIeu ynpaBiaenus. He no/DKHO GuiTh
BOXEHHS DYUKH, Neprauus meiajeli H priyara ofLiero nrara.

6. JKupyuecTb H mpOYHOCTH HeTajiedl yIpabjeHHst. Bpamarouiecs
YACTH — NOIUMITHUKH, IHAPOBHE INADHHPH H NAJBIE — JONXKHH HMETH
Tpeﬁyemyto JOJICOBEYHOCTD,

7. HesapHcHMOCTb neficTBHS NPOAOJBHOTO, nonepetmoro, ny'resoro-
ynpaBiienuss H ofiero iwara. Tak, HanpHMep, OTKJOHeHHe DYUKH B IIpo-
JOJLHOM HAMIPABNEHHH He JOJIKHO BHI3HIBATH KDeHa MJH H3MEeHeHHs
ofierd wara, TaK JXKe KaK M yIpaplieHHe OOLIHM 11aroM He JOJIKHO
JeHCTROBATb Ha NPOAOJbLHO-NONEPeuHoe yhpaBJeHHe.

8. Ilpu nedopmauun roseisKa H APYTHX yacTeil BepToJiera, Mo Ko-
TOPBLIM HAET MPOBOJIKA YNpPAaBJIeHHs, He RONKHO OHTh 3aeiaBHH, 3aMu-
Ma IIPOBOJKH H MEXallM3MOB yNpaBJICHHS. '

9. Pyuka, nmesanu ¥ puivar ofillero imara JAOMAKHE HMET: OTDaHu-
YHTeJH HNPOROJBHEIX OTKJIOHEHHH, KOTOPHe Hajo CTABHTH HCNOCPEICT-
BEHHO Ha HHX, 4 HC Ha aBTOMaTe-IlepeKoce MJIH JNONacTax.

10. ¥raer oTKACHEHUS MeXaHH3MOB YIPABJEHHs NOJXHH HMeTb 3a-
nac, T. €. Onrb GoJblue, yeM TpelyeTCsl MO PacHeTy HJIH IKCIEPUMeH-
TaJbHREIM JaHHBIM.

11. B couneHeHHsX ynpasJerHs, ocofeHHO B TeX 3BeHbfX, KOTOpbIE
BAYT OT ABTOMATa-TIepeKoca K JONACTSAM, H B CAMOM aBTOMaTe-lepeKoce
DO/KHA OHTh NPEAYCMOTPeHa CMasKa H 3alliira [IapHHPOB M prumx--
¢t yacTell OT IBIH K BJAarH.

12. ¥pobcTBo ocMOTpa, MOHTaXa H nemom‘ama arperaTros ynpaB--
JIeHHS. :

§ 3. ABTOMAT-HEPEI(OC

ITockosbKy ‘yiIpaBJ/ieHHe BepPTOJIETOM ocymecrsme’rcﬂ HeCYUIHM BHH-
TOM MJIH HeCYILHMM BHHTAMH BCJEICTBHE H3MeHeHH® Y HMX ofllero
IMKJIMYecKOro Ilara NpH NOMOILM aBTOMAaTa-llepekoca, TO HeoOXOAHMO
Ipex/ie BCEro BHIICHHTE MPHHIMI JeficTBHS aBTOMara-lepeKoca H pac-
CMOTpeTh ero- KOHCTPYKIHIO.

INpuenun peficreus aBToMaTa- nepekoca. CambM
CJOOKHBIM 3JeMeHTOM YNpAaBJEHUs BEPTOJNeTa sBMAAETCH ABTOMAT-Tepe-
KocC, pasaMmelleHHRIH BO BTYJIKe HeCyllero BHHTa HNH BOJH3H Hee H Ile-
pefaoiliyil ABHXEHHe OT PYUKH YIpasjieHHs H phiuara ofulero mara c
HeBpAIAIOLIMXC 3JIeMEHTOB YNpPaBJeHHS Ha BpalllajollHecs JIOMaCTH.
Artomart-niepekoc, uzobperennnit B 1911 r, B. H. IOpbeBbiM, npHMe-
HsleTCR Ha BcexX BepToJeTax; KOHCTPYKTHBHO OH O(popMJsifeTcs no-pas-
HOMY, HO NIDHHLHIT. ReHCTBHA OCTAETCH ONHHUM H TEM ¥Ke.-
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Ha ¢ur. 251 pana cxema aproMara-nepekoca uecyuiero sunrta. On
COCTOMT H3 HeBDAIaloUIerocs H Bpaulawolierocst Kosetr 2 u §, coelu-
HEHHBIX MEXAY CO00fi HNOMIHNHAKOM. K BpamaruleMycs Kodelly 2 Kpe-
nsics TATH f, KOTOpule JPYrHM KOHUOM NPHCOERHHANTCH K poiyaram
Jionacrefi. Bpamaloieecs KoJbIO KPeruTcs K BaJly Hecyllero BHHTA Ha
Kapfane. Ecuu, HanpHMep, NpH NOMOIUH TAr 4, HAYMIHX OT PYYKH
ynpaeJienns, ofa kovibua (HeBpalllaiouleec M BpaLlaKNIeecs) Hazjro-
HUTb B ILIOCKOCTH yX, T. €. IOBEPHYTb HX BOKDYT OCH 2, TO OJHOBpEeMeH-
HO HAKJOHHM IIOCKOCTH BpAINIeHHA TOMeK, B KOTODRIX TATH [ IpHCOSIH-
HeHbl K aBTOMATY-TIepeKocy. 3TOT HAKIOH NPHBOAMT K IFKJHYECKOMY
i M3MEHEHHIO YIJIa YCTaHOBKH JIOMACTeH, TaK Kak Tara ! 3a.oauH ofopoT
Hecylllero BHHTa OyAeT B 3aBHCHMOCTHE OT ASHMYTAJBHOIO TOJOMXKeHUS
NOAHHMATE ¥JH OIYCKAT: KOHeI| Pbluara JIOTACTH H TakuMm ofpa3oM mo-
BOpavyHBATh JONACTh OTHOCHTEJIBHO ee MPOAoJbHOH ocu (oceBoro map-
HApa). Yroj YCTAHOBKY JIORACTH B 3TOM CJyuae NPHM MaJioM HaKJOHe
aproMara-mepekoca (Ao 8—10°) c jmocTaTouHoll CTemeHbi> TOYHOCTH
MOXHO BBIPA3HTh TAK: . A

¢=0g+%,Cos ¢,

& o
Ile §o— YroJ YCTAHOBKH JIONACTH, COOTBETCTBYIOWMH ofiuemy uary;
@y —— AMIIHTYAA LFKIHYECKOrC HAMEHEHH$s yrila YCTAHOBKH, Tpo-
TIOPUHMOHAJBHAS HAKJIOHY ABTOMATA-NIEPEKOCA.

Korza numunit koHenl Taru I Gyfer npoberars ¢aMylo HHAKHIOK TOY-
KY HAKJOHCHHOrQ KoJiblla 3 aBTOMATA-NEPEKOca, Yros YCTAHOBKH Jofa-
CTH GYAeT MHIMMaIILINIM, PABHEM ©o—¢ 1, a ueped 180° mo asumyTy on
OyIer MaKCHMAMGHLIM, T. €. $o-F 4. Korna e HuxHHA KoHer Tarn /
Gymer npoferaTh TOUKH, COBNAMAIONIHE C OCBHIO 2, YIOJ YCTAHORKH Oy-
JIeT CPelHHM H PaBHLIM @g.

Ha mxectkom euHTe (ur. 252) rakoe UMK/AHYECKOe M3MEHeHHe Yrjia
YCTAHOBKH [PHBEAST K YEBJHYEHHID NOABEMHOA CHJH Ha ORHOH CTOPOHe
OMEeTAeMOrQ HeCYIHM BHHTOM HMcKa (TaM, rae YI¥ibl YCTAHOBKH GoJblie
cpeiHero), a Ha NMPOTHBOLOJNOXKHON (TaM, rfe YrJkl YCTAHOBKH MeHb-
1le) — K YMeHbINeHHI0 NOXbeMHOH CHJE. B pesyawraTte ofias Tara
BHHTZ CMECTHTCH IapaJUleJbHO OCH BpAalleHHs B CTOPOHY GOJBLIHX
YIJIOB YCTAHOBXH, M TeM cambiM GyIeT Co3aH MOMEHT OTHOCHTeJIBHO
OCH 22, coBnajawmefi c JuHHeli CpeIHHX YIJIOB YCTAHOBKHU Py TakuM
e ofpa3oM MOMHO CO3/AaTh MOMEHT OTHOCHTENbLHO JicGoH ocH, Jiexa-
mefi B NJOCKOCTH BpalleHH$ HeCyL[ero.BHHTa, HAKJIOHASN KOJbla B CO-
OTBETCTBYIOIYI0 cTOpoHY. [IpH 3TOM moayueHHHf MoMeHT GYHET Npo-
TMOpUHOHAJEH HAKJIOHY ABTOMATA-NlepeKoca HIH, YTO TO Xe, aMIIHTYIe
IHMKJIUYeCKOro M3MEHEHHSI YIJla VCTAaHOBKH JIONMACTH. DTOT MOMEHT te-
pes BIYJIKY K BaJl XeCTKOro BHHTA mepeflaeTcAi Ha BepToJeT. JleTHHK,
M3MeNsia ero BeJIMUHHY H HalpaBbJieHHe NOCPeZCTBOM COOTBETCTBYIOIIEro
HAKJIOHA aBTOMAaTa-TIepeKoca, . MOXKeT YIPABJISTh. BEPTOJETOM B Ipo-
A0JLHOE B NIoTIepeyHOH - IINIOCKOCTAX.

PaccmotpuM, Kak -co3JaloTCH Ha pesHMe BHCEHHS HYXHole JJis1 yII-
paBNeHHA BepTOJETOM MOMEHTH B CJlydae HeCyillero BHHTA C IIapHHp-

“
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HbiMH JionacTamy. IIHKIvveckoe H3MeHeHHe Yr.ia YCTZHOBKH JONacted
BBI30BET 3/leCh UMKJIHYCCKOE MAXOBOE ABHIKeHHe JjgonacTed OTIOCHTENEb-
HO TOpH30OHTAJIbHBIX 1APHHPOR, Gllarogaps ueMmy oMeraeMblli gHCK H
CMJla TATH HECYUICTO BHHTA OTKJOHATCS B HYMHOM lanpaBieHHH OT
CBOEro NepBOHAYAALHOTO NOJOMEHHs. Tak kak y HeCyLlero BHHTa C
ILAPHHUPHBIMH JIONACTAMHU CHJlA TATH OPOXOAHT 4epes LeHTP BTY.KH, TO,
OTKJIOHMBUIMCE, Ona GyfeT co3fABaTh OTHOCHTENbHO UEHTPA' TSKECTH
DEpTOMieTa MOMEHT, PaBHbI CHJle TAMH, YMIOXeHHOH Ha - njleqo o

dur, 251, CxeMa asToMaTa-nepexoca. dur, 252, Cxema AcficTBHA aBTO-
l—rAra; 2—Bpanyonicec  KOABIG ANTO. - Mara-McpoRoc? Ha MECTROM  He-

Mara-nopeKoca; J--HeRpANIAICIIECEH KN cylueM BHIITC.
IO 3BTOMATA-NCPLKOCA; $—THF MPOONIb.
UOTO H MOMNEPEYHOTD YNPALICHRN; S—Tara
YOpABdeHus O0UMEM  0aroM: G—Koleio
KapAaHa AaBTOMATA-NEPOKNCA; F-—haa He-
Cymlero  BeEuTa,

{prr. 253,a). Takum ofpazom, coafnaBas MOMCHT B Ji0GOM Hampasie-
TIHH, MOXXHO OCYLUECTRJIATh MPOAOABHOE M INONepeyHOC YNpapJeHHe Bep-
ToAeToM. UeM uHKe JIeXHMT 11 T. BePTOJIeTa OTHOCHTEJBIIO LEHTPa BTY.-
Kd Hecyllero BuHTa, TeM 3(pexTuBHee ynpabsenue. CiienyeT yKasaTh,
YTO Y HeCYLIHMX BHHTOB C pPa3HeCeHHLIMH TOPH30HTAJbILIMH IapHHpa-
MH NpH OTKJOHeHHH OMeTaeMOro AHCKA BO3HHKAeT elle MOMeHT oT mac-
COBHIX CHJI, NPONOPLHOHAMNBHET YNy HakioHa nMcka. Hs ™ dwr. 253.6
BRAHO, KaK CO3JaeTcsl VKAa3aHHLIA MOMeHT. EcniH oMeraeMHil AucCK Ha-
KJIOHeH Ha YroJ @i, TO IpH oGblYHO NpuMeHsieMoM HeGoJblioM pa3Hoce
THI npuGnuixeHHO MOXHO CUHTATh, UTO LEHTDPH TsXeCTH Jonacrteli nsu-
FAI0TCA MO OKPYXKHOCTH, Bpallasick BOKPYr Hosoil ocH y'0, a B3auMHO
ypaBHOBellleHHEIe l[eHTPOGeXHBe CHJLL JonacTefl JMeaT B IIOCKOCTH,
NepneHAMKYJIApHOH K 3TOH OCH (3THM CAMEIM -VUMTHBAIOTCH HHCPIHOH-
llble CHJIH MaxXOBOTO ABHIKeHHS JomacTefl oTHocuTesbHO '), Tak kak
MOMEHTH MaCCOBHIX CHJI M CHJIH THI'M JonacTd oTHocuredbHo 'L B cym-
Me paBHH HYJIO, TO, NepeHoCH LeHTpoGexHble cu/Inl M cHibt Tsiru B [II1,
MEI'VBHAHM, YTO MOMEHT OTHOCHTENHHO IEHTPa BTYJIKH CO3JAlOT TOJBKO

19 M. 1, Bparyaen
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nenrpofexutie cHib. CYMMHPYS MX 1O BceM JIONACTAM, MOXHO MONY-
YHTh C/eflyicliee BHpaXeHHe IJf MOMEHTA OT MacCOBBIX CHA

&
Mpy = s Nysikr,
riae k— yucio nonacTedl Hecyulero BUHTA. 2TOT MOMeHT AeficTByeT Ha

BEpPTONET B HAalNPaBJeHHH HAKJMOHA OMeTaeMory JMCKa ¥ Cjaa-
ObLIBAGTCH C MOMEHTOM, CO3JaBaeMBIM CHJAOH THATH.

Gur. 253. Coamanne MOMEHTA YNPARJIEHHS BEpPTOJETOM,

#—Ha HOCYIIEM BMHTE C CODMElEHNBIME TOPMBOITAJIBHHMH MapudpaMd; 6 —Oopu He-
cylleM BHATE € DPasieceHHEIMH [OPH30ATAALHBIMKE L3 )HIPAMH.

JIna cospaHus MaxOBOTo IBHXKEHHS Jonacref, Kotopoe faeT Heob-
NOAHMMEI (ZJs YOpaBjieHHA} HAKJIOH OMeTaeMoro JOucka, TpeGyercs
TIOCPEeICTROM ABTOMATA-NEPEKOCca LHKAMYECKH HAMEHATh YroJl YCTaHOBKH
Jgonacrefl. OnpenesndM BefHYHIY AMINIHTYA LMKJIHYECKOrO H3IMeHeHHS
VIJIa YCTAHOBKH Jionacreil, NOTPeGHOrO M NOJYYEHHs 3aJAIHOrQ Ha-
KJIOHA OMeTaeMOro MHCKa, H A3MMYTAJIbHOE MOJOKeHHe JOomacTH IpH

SKCTPEMAJILHOM 3HAYEHHH VIJIA YCTAHOBKH.
PH MAaXOBOM [ABHMKEHHH JomacTeii orHocuresbHo [1II, cootser-

CIBYIOWEM 3EJAHHOMY THPOAVIEHOMY BARJOHY OMETAaeMOro [HcKa
(tbur. 254), BeipaKenHe 27513 yriia Bamaxa Gyner
8==ay-}-0; cos 26

TA& Op-— YTOJ KOHYCHOCTH;
@; — VIOl HAKJIOHA OMeTaeMOro IHCKA.

Ilpu 3TOM yros yCTaHOBKH JIONACTH, CHAOXeHHOH KOMIeHCaTopOM
B3Maxa, NP OTKJIOHEHHOM aBTOMAaTe-TlepeKoce MOXHO BHIPA3HTh TaK:

@ =Py -+ Pan~— kB, 1)
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[I€ .y — HHKJIHYECKH H3MEHSOIAACs HacCTh yrila YCTaHOBKH, CO3Ma-
BaeMasi aBTOMATOM-IIePEKoCoM;
k -~ K03((PHIHEHT KOMNeHCATOpa B3Maxa.

Torna yros aTaky cedyeHusl JIONACTH, HAXOASIUEroCH Ha paguyce r,
OyneT papeH
o =‘P_}’_~__l_2ﬁ’ (22)

v -
ThAe —-—yroJ Cxoca, Cco3JaBaeMOrce HHAYKTHBHON CKOPOCTLI;
. wy

. .
L:ﬁ——yron, Honyuaomuhca 3a CYET CKOPOCTH MAXOBOrO JBHIKE-
w

HHS SNeMeHTa.

®ur. 254, Coszpanne MaxXOBOTO BHIKEHHS JIOTACTH Npu
OTKNOHEHHH ABTOMATa-Nepexoca.

MNMoncrasnsaa B (22) suauenus ¢ u B u3 (20) w (21), a Taxkxe %,

noayYnM
&= (fo— ko) — 2=+ 9an —katy COS 9 + @y sin §. (23)

MoxHo nMoKasaTh, 970 BeJMMYHHA CHJBl TATH HeCYIllero BHHTA . OCTa-
HETCH HO BeJHYHHe TakKoH »Ke, KAKOW OHa Obljla AG OTKJOHEHHS aB:
TOMATA-TIEPEKOCa M BH3BAHHOIO HM 'MAXOBOTC JIBHIKEHHS; OCTaIOTCH
HeM3MEHHBIMH TaKXe 3IJeMeHTapHbie a3PONHHAMHUYECKHe CHJB M yribl
‘aTakH cedeHME Jonactd. OTCIoRa Clefiyer, uTO TMepeMeHHAst TacTb yrud
aTaKK cedeHMs B ypaBHeHHH (23) Gyner paBHa Hy.Jio: '

Pa-n— KR, cos P+ a, sin =0,
19%
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oTKyAA : -
@a.-n=a, (£ cos Y —sin ). (24)

Hs dur. 254 suuto, uro k=ctg §.. [Toacrasus BMecto £ ero suayeHue
B (24), OKOHUATENBHO MOJYYHM

= S 5
oo = y cos ($+38,). (25)

Yok NOJMYYHTL HAKAOH OMETaeMOro MHCKAa Ha Yo €p B HYXHOM Ha-
npaBieHHH, TpeByeTcsl HMeTb COracHO (25} LHKIHYCCKOE M3MencHHe

. oA
yria YcTanopku monacreit ¢ ammauryaodl, pasnoir_ - . Kak sunuo u3
.

cdopmyssl (25), mapHHpHas J0nacTh NPH BpalleHHH BOKPYr OCH Hecy-
Uero BHHTA KOJDKHA Panbllie IOMIYIHTD MAKCOHMAJbHOE 3HAYEHHE @a.-u,
y1obbl, mpoHnA yroX, paBHHE &, NPHOGPECTH MAaKCHMAMbHBEIN Yrol
B3MaXa. Yros 8§ Has3hBAKOT YIVIOM OnEpeeHHUst ynpasdeHHs. Ilpu or-
CYTCTBHH KOMIleHcaTopa B3Maxa, Korja k=0, yroii onepeenus pa-
ped 90°,

M=l onpefie/naM YIo4l OnepeKedHs yNpaBjeHHs, paccMaTpHBasl He-
CYIHA BHHT C WIADHHPHHIMH JIONACTAMH H& pexHMe BHCenus. To e
caMoe TIOAYuHTCH M TPH JIOBOM IDPYrOM peXHMe, TAK KAK MOXHO |
CYHTATh, UYTO HAKJOH OMeTAEMOIC JHCKA aBRTOMATOM-IIEPEKOCOM He §
MeHfleT BEeJHYHHY a3POJHHAMHYECKOH paBlofeficTBYiOLIell CHJIBI HeCcy- -
1{erc BHHTA NpH COXPaHEHMH peHMa TIOJeTa, a TOJbKO H3MeHser ee
HAKJIOH OTHOCHTENBHO CBS3&HIBIX C BEPTOJETOM OCeil.

Jlas toro utoGsl ABHXKeHHe pPYYKH JeTUHKAa BBISHBAJO MOMEHT,
neACTBYIOMHN HA BepTOJeT TOJBKO B HYXCHOM HarlpaBJeriHH, YKa3anHoe
BhIle (asoBoe OnepexKeHHe YOPaBJIeHHS § MPHXOAHTCA YUHTHIBATh DPH
POEKTUPOBAHUM YIpaBJeHHs BepTosieroM. KOHCTPYKTHRHO 3TO fieqiaerest
CMellleHHEM TI0 OTHOIUGHHIO Qcell BepTojera TOUeK Kpemsewus a tar 1
NPOBOJIKH HPOAOJBHOTC H NONeDedHOro YIPaBJCHMS HA HeBpallaroLIeM-
csl KosabLe aBroMara-mepexoca (dur. 255,2) MaM cMeucimnem (pnepen
No BpaLiCHHIO) TOYKH KpemwieHMs & TArH 2 Ha BpalllalOMEMCH KoJble
aBTOMATa-NEpCKoca [0  OTHOLIENMIO TIOJNOXKEHHSt NPORONLHON  ocH
sonacte (¢ur. 255,6) Ham, HaxoHeW, TeM H JPYIHM OZHOBPEMEHHO
(¢ur. 255,8).

Brimle Mm1 paccMorpenu Bo3AcHcTBHE aBTOMATa-NepeKoca Ha Hecy-
KA BUHT C IAPHHPHEIMH JIoMacTAMH. B ciiydae npyxJonacTHOTO Hecy-
ilero BUHTA HA KaplBHe aBTOMAT-IepeKOC TaKxe OyZeT HaKJOHATh
OMeTaeMH# HCK BHHTAa B HYM(HOM HAIpAaBJeHHH, H UHKJIHYecKoe M3Me-
HeHHe yrJia YCTAHOBKH y JonacTefi GyfeT TAKHM e, KaK y BHHTa C
IIAPEUPHHIMH JiomacTAME, IIpH 3Tom JiomacTm GYyAYT HOBOpAaYHBATHCH
COBMeCTHO OTHOCHTEJJbEO OCH KapfaHa, NapailleilbHOH NPOAOJLHBIM .
ocem Jonactefi (gur. 256), TaK Kak MOMeHT TPeHus B HapHHpe Kap-
JAaHa MeHblie, YeM B YIOPHHX NOAIIKNHHKAX OCEBHIX IIAPHHPOB JIOTA-
creil, Ecaiu yucno Jonactelf HecyIHero BHHT2 Ha KapjiaHe GoJiblie JBYX,
1O BO3JEHCTBHE &BTOMATA-TIEPEKOCA BLISOBET LHKJHYECKOE H3MEHeHHe
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Qur.. 255, Cxembl Onepexemis YIpP2RACHUA,

yria YCTAHOBKH Kammoll Jomactu (6Gymer koneQaresbHoe [BHXeHHC g8
JIONACTH OTHOCHTEJIbHO OCEBOr0 LIAPHHpA), B  Pe3y/IbTATE Uero OMeTae- e
MHE BHHTOM AMCK- OY{ET HAKJOHEH B '
HYKIOM HATIPABJSHUM, ¥TOM Ollepexe-
HUA YiUpaBJeHAR Yy BHHTA Ha KapAaHe
JoJKeH ObITh TatoKe PaseH YOIy &.
¥ HecyllHX BHHTOB Ha KapjaHe C
CepBOSIONATKAMYE JlIs  YHpPaDBJeHus
{pur. 257) aBTOMAT-IEPEKCC IMKJH-
YeCKHM H3MeHSieT YTOJ YCTAHOBKHA cep-
BOJIONATOK H 34CTABJISET NOCPERCTBOM
3TOr0 OTKJAOHATBCH BTYJKY, a BMeCTe C
Hefl ¥ oMeraeMKIft QHCK Hecyllero BHH-
Ta OTHOCHTEILHO KapraHa B TYIKHOM
wanpassieHus. Ilpu srom y obeux ao-
nactell necyilero BUHTZ COBMECTHO
IHKIHYECKH M3MCHAETCA YOI YCTAHOB-
KH OAarofaps LMIIHYECKOMY IOBOPO-
TY JOMAaCTell OTHOCHTESIRHO OCH Kapia-
Ha, [AapaJie/bHOl NPONONBELIM OCHM,
Hutepecno ormeruts, wnro NPOBOA-
Ka YIPaBJEHHS Or aBTOMaTa-NepeKoca
K CepBoJORATKAM OCyllecTDJeHa He .
Aol a mumm-tapuupow 4, patorai- o1, 258 Crexa sk tepetc
MM Ha H3rHG, KOTODHI coefuHew ¢, ] l
TYHNKa Ha Kaplawe; 2—apromar-re-
pHMATOM CEPBOJCNATEH 8. Puouar cep- pexo¢; S--TAri TPOACTLICTO W ICNEepey- :
BOJIOTIATKH TIPH HeATPaJIbHOM TIOJIOIE- IO e, o sy poamuh
HHH YnpaBJieHusi JMeXUT B OOHOIl TIJI0-  CrépMcHy; f—phivar ympasienus oSmine A

.. o mwaroM; 7—phyar; Se-tara; 9—THra:
CKOCTH (BepPTHKAJBHON) cO MIIHI-LAp- . 10—gauaixa,
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HHpOoM, IlpaxrHYeckn B TOM ynpaBJieHHH OTICYTCTBYIOT YCHJAHS Ha
PYYKe JIeTHRKa, TAK KaK IIapHHpHble MOMEHTH Ha JomaTKaXx MaJlbl.
Heofxonumoe ycuine Ha pyduxe CO3ZaeTcs npyxksazamm 9.

Takoe ynpapJieHHe NPHMEHSIIOT HA HEKOTOPHX PeaKTHBHBIX BepTOJe-
tax. Ero npeuMyinectsa — OICYTCTBHE BHOpaluit MU MaJsble yCHAHS Ha

L pyuKe.
Ha ogHom na BepTosieTos mepeKkpeluHBaIOIIEHca CXeMBl aBTOMAT-Ne-
PEKOC IHKJIHYECHH M3MeHseT YroJ cepBosakpbiiika (¢ur. 258}, ycranos-
I
7
g
+
®ur, 257, Cxema aproMarTa-iepexoca c Cepaosionar-
KaMH,
l—cepEoannatia; 2—BTYJKA Ha KApAaHe, A—cTepHeHb YIpas.
'l . NeHKs oflIHM WNATOM: 4—ULTHU-MAPRHP: S-—nonacTs; 6--pYUEB
YNpapneMust; 7—aBTOMaT-leperac; O—puuar  CEPBOMONSTEH:
S—MIpYKHHA,

J—oTNONENNE pYUKH YNpARIeHWR B HanpaslediH AA me
HEISHIBACT HAMEHEHRA Yrja YCTAHOBKH JONACTH, TAK KAK ILIRN-
A CYAAE 1 H—otx PYYKH VOpPaBAeHNA B Ha-
npanneniu BB BH3HBaeT OTKAGHEHHE YA YCTAHOBKH JIGNACTH,

TAK K&K WAHU-IZADHHD AefCTAYET, KAK Poigar.

JIeHHOTO Ha BHelINedi MOJIOBHHe pafuyca HO3afY .JONACTH. A3IDOAHHA-
MHYeCKHe CHJbL, MOABIAIONIMECS HA 3ITOM CePBO3aKpPHJIKE, CO3XAloT
MOMEHT OTHOCHTeNBbHO OCH JXeCTKOCTH JIONMACTH, KOTOphifi 3akpyuuBaeTt
JIOMACTE, TeM CAMEIM H3MEHAS IMKJMYeCKH YroJ YCTAHOBKH JIOTIACTH H
HAKJIOHAS OMeTaeMBlfi JHCK Hecylllelo BHHTa B MyXHOM HampaB.JedKH,

» HenocTaTkoM TAKOroc ympabBgeHHs SBJISeTCH AOMOJHHTEILHOC MPOPHIb-
HOe COMpOTHBJIeHHe HeCyllero BHHTA ECAEJACTBHE YCTAHOBKE CEPBO-
3aKpLUIKOB Ha KaxJofl jomacTd. [TpeumyinecTso Ke ero 3axiouaercs
B TOM, 4TO OHO 3((IeKTHBHO Jaxe B TOM CIyude, KOTjJa JIOMACTH MMEKT

* Mallylo JKeCTKOCTh Ha KpydeHue. JIJisi KpyrnHEIX BepTOJIETOB TAKOH THI
YOpaBJeHHs MOXeT HMeTh NepCneKTHBY, TAK KaK MpH I0BOPOTE JIOMACTH
OGbMYHEIM pbiYaroM y KoMas (OTHOCHTENbHO OCeBOro INapHHpa), NpH
HeROCTATOYHOM HECTKOCTH Ha KpyueHue H Gonblilel AJEHe ee, HeH30exk-
HO 3ana3iblBaHHe B YTNIPABJEHHM H BO3MOXeH CHABRr jeficTRus yrpan-
JieHus mo dase. : :

A —
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THube apToMaToB-NepeKocoB Fi3peCcTHn TPH THHA KOH-
CTPYKIIHH ABTOMATOB-NEPEKOCOB:

1. KoasueBoro THna.

2. Tuna enayks.

3. Kpupomunsoro tHaa.

ABToMaT-mepeKkor KONMbLUEBOTO THMA ABJIAETCS HaH-
Gostee PACHPOCTP AHCHHEIM. On pacrnosaraercss HenoOCPeACTBEHHO MoK
BTYJIKOR HEeCYUIEro BEHTA M COCTOHT M3 ABYX KoJel (dur. 259): ppa-
‘wamnimerocs 4 1 Heppawalomerocs
5, coemMHeHHBIX Mexay cofofi mo-
cpeJCTBOM MOIUMIKEKKA & IJTH JiBa
KONbLA  [OCPEACTBOM  ILApOBOIG
uwrapadpa [ unp xapnada (cM, ¢ur.
260 u 261) npucoepuuaaloTCcA K

Dur, 258,

0 - CX8Ma aBTOMATA-NEPEKOCA € COPBOIAKDHITKAMH.
I-~CepPOSAKPHMCK: 2—aBTOMAT-IEpEKOC; J—BUAKA; $—TAra DOOEPEYNOrD  YRDABVICHWS:
d~—rfira ynpasncuust ofIiHM IDAFOM: 6-—1'nra OPONONLHGID ¥HPABJICHRNA,

6 ~~ YCTAHORKA CEPBOIAKPLUTRA.
1—cepposSakpHION; Z—lnapHup cepnoaaxuum;a J—I0AACTE HECYUIEro EBHETA; 4—KpOR-
H; §—rAra.

BTYJKE, CHAfILei Ha BaJy HJH HA HENONBHKHOM cTaKame. Biaropaps
WAPOBOMY INAPHUDY KoMblUa 4 # 5 MOryT HARJOHATHCH COBMECTHO OT-
HOCHTENIbHO JH60H ock, Jexallefl § [AOCKOCTH, MCPNEHAMKYMNAPHOH
k pajy. K nnewam Bpamaloilterocs KoJblla NPHCOSNMESAIOTCA INAPOBH-
MH JUApHMPaMH TATH 3, HAYUIHEe HENOCPeXCTBEHHO K phidaram Jlomia-
CTH HJI® K TPOMEXYTOYHBIM KauyaJKaM, DaCHoJoKeHSLIM Ha BTYJKe
Hecyilero BHHTa. JIJIA WM3MEHCHH® yrna YCTAHOBKH JOMacTd IMpomop-
HHOHAJIbHO MepBofl TADMOHHKE YIWa ¢ [IOBOPOTA JOITACTH OTHOCHTEJb-
HO OCH BHHTA TOUKAa A NprcoefiHeHuss TAM 3 NODKHA NHAXORHTHCS
B MJICCKOCTH, MePMNCIMMKY.IApPHOH X Bany (Opi NeoTKAOHEHHOM ARTOMA-
Te-liePeKoce) H TPOXOMNIUEH ueDe3 NeHTP KapAalla WA LIapoBOro
114 pHHpPa.

. Hawgon asTomara-mepexoca NpoOHM3BOAHTCH OGHIMHO TIOCPEACTBOM
ABYX TAT 6, DPACOeIMHEHHHX K HEBPAIIAIOWEMYyCs KOIbly §, OTCTORINMX
apyr or mpyra Ha 90° no asmyry. Kaxpaa u3 THX TAr, APYyrUM KOH-
LOM IpHEOefHBEAeMad K KadaJKe MY K INTOKY BHHTOBOIO HAW DPYTOro
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Kakoro-Jinbo MEXAHH3MAE, ABJIACTCH KOHEYHLIM 8BEHOM. TIPOBOJKY TpO-
RONEHOTQ MJIM TIOMepeyHoro YOpapneHus oT pyuku Jerguka. s TOTO
YTO6H IDONOMLHOE H NoflepeyHoe YNpaBAGHHS BLIYIU He3aBHCHME JH He
Melanu Jpyr Apyry, NPHCOeNHHATH TSrE 6 K HeBpAIAWIEeMYCH KOMBb-
uy & ABTOMATA-Heperoca HYXKHO Ha apoBLiX HIADHHPAX WJM KapAaHax,

/

Lo

Our. 259, Cxema 4BTOMATA-NEPEXOCa KOJBUEBOTO THMA,

{—uraposcft A PHHERP: E-umuu-mapuup BPAMAGINErocA KOJEMA; J—TAra;
| 4—BpAlIAIOMEEcy KONLLO; ‘S—Heppalamicecn KOARID; 6~~THTH NPOION,-
T HOrO H NOMEDEYIOIC YHPARNSHHA: 7—LWNHN-UAPUKD  HeBpalaiouenocs

R KOJBOA, S—ITOIUHNYHE. .

MPHYEM TOMKH NPHCONMHEHHsT STHX TS TaKXKe IOMKHH JICKATh B IIO-
CKOCTH, TIEPReHHKYNSPHOR K Bady (NPH HEOTKIOHEHHOM aBTOMAaTé-né-
'PeKCCe) M TpoXoAsiiied yepes LeHTp KapaHa HJH 1WapoBoro IWapHWpa.

‘Heusmensemocts s3auMopacnonoxenus mo a3UMYTY BTYJIKH H Bpa-
LWAKIIErocs: KoJbla aBTOMATA-NEePeKoca 0BecTIéYHBARTCH NLIHL- AP HY -
pOM 2, ABJAKUIHNMCA TaKe [MOBOIKOM AJis Bpauaroierocst KOJbiLa,
LInuu-mapHup He MemaeT aBTOMATY-NepeKoCy mepemMellaTeCs BAOJL
Baja 4 HMeTb JIOGOH HAKJIOH, TAaK KaK OH TPHCONHHAETCH K KOJIbLLY,
INaPOBBIM IIAPHHPOM. - R _
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MepemewenneM niaposoro MapHWpa | BAoib BaJda WIH MO Herno-
JBHXKHOMY CTakaHy BBePX WM BHH3 OCYHICCTBIAETCA yTpaBJeHHe
OGIHUM [IATOM. o

Ha dwr, '260 nokasaHbl cXéma YnpasjeHHss M aBTOMarT-MepPeKoc
KOJIbHEBOro THNA HAa KaPAaHe, NPHMEHEHHBIH Ha MEPBOM COBETCKOM
BepTovieTe B8 1930 r.

Ha ¢ur. 261 nokasana KOHCTPYKLMs aBTOMATa-nepexoca Kodble-
BOFG THIIA HA Kapiake. [IOANTHNIHHKH, NOCTaBJERlLie B THE3MA CTAbHOI
BTYAKM 6, ofpaayior onHy H3 ocefi Kappaka. CTanbnan BTY.Ka (fepeme-
LIASTCH BBEPX W BHM3 MOJ JAeficT-
BHEM pEIYEra J; Tem caMhlM H3aMe-

dur. 260. AsTOMaT-TepeKoc fNepBOrQ coBeTckoro Bepronera 1-3A,

J—1Mira; 2—aproMar.fepesoc: J—TArK ynpaBienun o0l (MaroM:; J—Bryaxa;
S-—pYuKaA YNPAmTEHUR; G—TAra NPOAOALHOr0 ¥npaenedisn; 7—rpy6a ManepeytHcrc YOpap-
- JmeAMd ¢ BHAKOR, &—onopa; $—kadagxa,

HaeTcs: oblIK{ War Hecyllero BHHTA. HeBpaujaromeecs cTaJbHOE KOJDL-
Ho 7 coefMHeHO Yepes [iBa PafMajbHO-YIOPHBIX MommEnHRka 2 ¢ Bpa-
WAKIIMMCH CTajbHBM KOJLUOM 3, Ha KoTopom GoITaMK 3aKpen.ieHb
IITAMIOBAHHBE 3 aJIOMUHHEBOTO clllaBa Kpoumrrelinel 4. Jas obpaso-
RaBMA WIAPOBOTo apHHpa B TOHKe MpucoejuneHur tard 1 B xpoir-
1ITelHB 3aNpeccoBAHa CTajbHas BTyMKa [0, Brysaxad CKONB3HT BMECTC
¢ MexauusMamu 9 (mOCPEACTBOM KOTODBHIX OCYINECTRJAHETCS HAKIOH
4BTOMATa-neperoca) Ha IIHLAX 1O HEMmoXBHMHOMY CTaKaily, KOTOPbIH
CuoMM (QUAHIEM KPENHTCS Ha HINMHJALKAX & K KapTepy PeAYKTOpa HeCy-
Wero Bunta, Jaa obecledcHms BPaUleHis KOJblla § cOBMEcTHo ¢ Ba-
JOM DHO COSIHMHEHO C TIOCACIHUM ULTHI-IIApHUPOM /. AHAMIOrHYHA T KOH-
CTPYKIMA aBTOMATA-NIEPEKOCE, HO A YeTHPEXAONACTHOrC BWHTA HOKA-
3aia Ha dur, 262.

Ha ¢ur. 263 wacOparen aBToOMAT-flePEKOC lia LH1ApOBOM IIapHHPC.
OH COCTOHT B3 HUXIIEry [EBPAllaloerocs u Bepxilere BPaLamoiierocs
KOJEL, COCAMHEHHBIX MeXIOYy co6oil HBYMsT  pajnallbHO-YIODHLIMH
MAPHKONOAUHNHHKamMKE. Kofblla OTRHTHL #3 AJIOMHHHEBOTO CTIABA.
Heppamatouieecs: KOJbIO HMeer YeThipe BHCTYNa-maeua. B nux popec-
COBAHI TOHKOCTEHHBI: CTajbHEE BTYJKH, B KOTOPbie ra HIapHKonoj-
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Gur. 261, KoHCTPYKLRST aBToMaTa-leperoca

H J—uiHIpMApHUR; 2 MO HIsK,  J—RDAMA0UECCH KoL) 4—-KPOHWITERH; F—pLINIL;
i KOLONEHHS K DPEIYKTOPY: Y—KPHBOUBUOHWA Mexahuas; 10—
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HHTHARAR ~BETARMEHE TTaibupl ¢~ yifkam., 'K~ CHHOMY H3 ~ YIUKOB
KPelHTCH NULIHI-UIADHHD, YASPKHBAWHINH KoJeNO ! OT BpalleHH:d, K

TaJbHHM TPeM I[OAXONAT THATH ©OT J[OMKPaToB. Bpamawonigecs
ﬁgm:uo 2 nocaMkeHo Ha BaJ HECYINEro BHHTAa IIPH IOMOIIH CTaJbHOIO
imapa ¥ ABYX BKJajbIled U3 OJOBAHACTOH mopHcrolf 6poussl. Ilpu us-
Meneyiy obilero Iara Iap CKOJB3HT N0 Bady. Bpamamouieecs KoJblO
fMeéyTpR BHICTYNA-IUIeYa, PACIIONOMEHHBIX nox yryioM 120°, nrs mpu-
coe ﬁi{kﬁuﬂ TAr 6, CBA3KIBAIOIIHX ABTOMAT-NIePeKOC € pHYAraMm, pac-
rofloiéniniMg Ha BTYIKe (CM. dur. 130). Bpamanuescs KoblUG CBA-

@ur. 263, ABTOMAT-TEDEKOC KOJBLGBOFO THNA Ha 1ApOBOM
. lapHHpe. ’
I —HeBpAIAICIIEEc  XOABIO; 2-ppamaomieacs’  KOXLLG; J—BRAAZENNR;

0T 6—TAra: 7—nAacTuHKA; §—KDORMWITeRAH ZAaR
POM: - 9—PeryaARpoBONBaA IafGa: [0—napuko-

4—praposoff . WIapHHP: S—Y¥X
- eO  HUTHI-INEp
MORMMHRKY; 1/—yXo A7 BPHCOSAMHENHZ LLIMK-IIADHHDPA.

coep,

3aHO £ BAJIOM HeCYNIeN BUHTA MIOCPENCTBOM HLGHU-apHEpa. Tak Kay
Op# OTKJIOHEHHM aBTOMaTa-NepeKoca BKAAJBILM IIApOBOIY LIADHMpa
HAXOAATCA B UMKJHYOCOKOM [ABHXEHMH OTHOCHTEJLHO .-Ilapa, To miap
AoMmKed OHTH A0CTATOWHD cMasad, CMazka saiymueaeTcss B yruiyGieHHe
BPAHIAKUIETOC KONbUE. M .CKOVIB3RIIHe IOBEPXHOCTH CHApYKH 3aKpHIBa-
OTCS YEXOTHhUHKOM. .

Cmaszka B uuXKHefl. YacTH Iuapa He VIJIOTHEHa, YTO HABJAAETCH
HEJOCTATKOM 3TOM KOHCTPYKLMH, TaK Kak 3ToT Y3ea Tpebyer uactoil
sanpaBKM cMmazkofl. CMas3Ka pajHalbHO-YIIOPHLIX NMOMIUHIIHHKOB IIPOH3-
BOAHTCA 4epe3 Iuraydep, -BBHHUEHHHf B HeBpallaolleecss KOJbIO
aproMaTa-fepeKoca. _

ABToMaT-mepekoc TuNna «mayks (pur. 264) HMeer ma-
pOBOfi IIApHHP 9, pacnoJIOMKEHHEI BHYTPR BTYJKH WJIH, BepHee, BHYTPH
crakaHa 8, HaXonafIUEerocs B peAYKTOpe Hecylllero BHHTa. BHyTpH cra-
KaHa HMeeTcsl phiuar §, OTKJIOHSIOMHICH OTHOCHTEJbHO IMAPOBOro 1Uap-
HHpa B JiofoM HanmpaedeHHH. Ha BepXHem KOHIe 3TOro pmiara 1ia
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NOAUMMINAKAX BPALLAETCA BTYJAKA 2 ¢ OpHKpeRNeHNbMH K Heli H3OTHY-
ThiMH crepxuaMu /. KoHuBn M30THYTHIX CTepXHeil JdexaT B OJHOH
NJOCKOCTH C [EHTPOM IHApOBOrQ INAPDHHpPA H COCAMHAIOTCA C phbiya-
ramu 4 Jonacreil. Priyard Kpensarcs K fonacTaM IIapiupHo, 6aarogapsa
yeMy HMEIOT HeKOTOpYw ¢BoGOZY B ILIOCKOCTH BpAlleHHR Hecyuiero
BUHTa., OfHH M3 M3OTHYTHIX CTepXKHeH 3 KPenuTcs KO BTYJKe MCCTKO
M CNYHHT HOBOAKOM AJISt BTYJKH, & OCTa/JbHMe NPHCOCAMHAKOTCA K HEH
wapHHpHO. Pridarn 4 u crepxuu [ coe,tmﬂmo'rca Mexay cobol uiapo-
BHIMH WapHupamum 5. JBuXe- .

HHeM BIlepesi, Hasaj HJIH B CTO-
POHEI KOHLa pridara 6 oOTKJO-
HseTcd  Bpaudlamollascs  IO-
:CKOCTb, B KOTOPQil JIeXaT Iapo-
Hhie INADHHUDH J, HeM CO3/1aeTcs
COOTBETCTEYIOIlee  HHK/IHUECKOE
H3MeHeHHe Lara Hecyliero BHH-
‘Ta H OCYIIECTBIASETCA NPOAMD-
HO® M IONepedHoe’ YIpaBJeHue.
B nporonke momxHo GHTL npea-
¥CMOTPEHO He3aBHCHMOE APYT OT
Jipyra JeHcTBHe NpOAGJIBHOTG H
TIONePEYHOTO  YNpaBJeHHd, TakK
Kax KONEYHLIM 3BeHOM NPOBDAKH
¥ TNPOAOJILHOTO M MONEePedHoOTo
¥YOpaBACHHA sBARCTCH OHH H

$ur. 264. Cxema apToMara-mepexoca THIA
«nayKs,

TOT e pHGar 6,
8 f—HAanCHYTH  cTepoieds; Z—sTVaHa: J—cTep-
MOIL-IOLONK;  4—puiyar NONBCTK! JS—ILaposod

[lepeMenienpe  crakaha
BBEPX H BHW3 MaMeHfeT OOl o e o aponah
iHar HecCyllero BHHTA. MWapmip aBToMaTa-Mepexocs,

ABTOMAaT-nepexoc THIIA «nayK»

Govlblle TOAXOAHT [ TAKOTO BEpPTOJeTa, ¥ KOTOPOro sTym{a Hecy-
liero BHHTA HEMOCPeNCTBeHHO NPUMBIKAeT K DeAyKTOPY BHHTA (OT-
CYTCTBYeT KOHCOJIbHAS 4acThb BaJla BHHTA),

Ha ¢ur. 265 noxazaHa XOHCTPYKTHBHAS CXeMa aBTOMara-Nlepekoca
THINA «nayK». B KoHycoofpasHoM crakaHe 6 Ha GDOH3OBBIX BKJAZHILIAX
NoABelleH CTajbHOH phiyar 10, EMmelomuil B MeCTe IOABECKH LIAPOBYIO
noBepxHocTb. Ha KoHue pbluara Ha JBYX KOHMYeCKHX HONIIMITHUKAX
CMOHTHPOBaHa BTyAKa I, X KOTOpOH HPHCOENWHeHbl M30CHYTHE CTepiK-
HH 2, CBE3aHHGLIE Yepe3 L1apoBOd IMapHHp & C phMaraMH JomacTefi.
CTaxaH 6 UMeeT LINOHKH 8, KOTOPHle He JAWOT €My 'TIPOBOPAUYHBATHLCA
OTHOCHTEJBHO BTYJIKH. ABTOMaT-HtptKOC nofio0HO#l KOHCTPYXUHH pac-
[OJIOMKEH BHYTPH HenoABHKHOM ocu peayxTopa (cM. <pur. 212).

IlapoBof iuapHHp cMa3blBaeTcC 4epe3 BepXHIOW Macdenky [I n
CeepJenve B peidare. [3 mapomoro blapHHpa cMa3Ka CTeKaeT Ha M0-
BePXHOCTH CKOJbXKEHHSt crakaHa 0o OGponzoBuM BryaxaM. lllaponbe
IIAPHEPH], COEAMHAMLIMEe H3OTHYTHe PblialH aBTOMaTa-lepeKoca ¢ pH-
4araM{ Jionactd, HabHBAIOT KOHCHCTEHTHOHM CMAa3KOH uepe3 MaCJeHky.

™
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Gur. 265. KONCTPYKTHEHASL CXeMa aBTOMATa-DEPeKoca THMA <TAyis.
J—BTyaxa; 2—HIOTHYTRIl CTepXKeHb: J—maporctt [WwapHHp; 4—tuapopoft MApHAP ABTOMATA-

nepeRoca; S—uexon; §—CTaRaH: 7—pEMar JonacTi: S—UmOnKa} BRAKE IR YTpABACHHS
R ofIqHM I7arom; J0—pLYaT @BTOMATa-MEepeKoca; Hl—macnesxa.

Ha ¢ur. 266 noxasama KOHCTPYKIESl aBTOMara-NepeKoca THIIA
«ITayKs BEPTOJIETA MONEPEYHOH CXEMBL. ABTOMAT-TIEPEKOC OTKJIOHFETCH
TOMbKG B OfHOH IJockocTH. B nonsyme 4 Ha ocsx 3 H 4 B IOAMENHE-
Kax CMOHTHpOBANH ABa puiuara 2 u 9, COGNHEEHHNE MeEMKLY coboif
WAPOBHIM WAPHKPOM 5, NPHYEM HEKHUE UMJIHHAPHIECKHH KOHEIl BEPX-
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Hero poiuara Mo{eT CKOJB3HTb B OTBEDCTHH LIAPOBOTO IapHHpA &.
Jlnsi vckniovenns miodToR mapoBnle BKAAAMINKH HAXOAATCH IOJ MABJE- X
HHeM npyxuubl 7. CMasblBaeTcd Lrap uepes CBepJeHHe B DHIYAre.

ITonayn 4 cocTOMT M3 JBYX uacTed, COeJMHEHHEIX Memay coboit
GonTamH, H HMeeT GOKOBHE BHIPESH JJISl OTKJIOHERHs DHIYATOR 2 H 9 Ha
HyxHeli yToa. Ha nossyH HameTH  YYTYHHBIE BTYJIKH, KOTODHIMH OH
CKOJIL3HT IO HENOABHMKHOMY CTAaKAHY NPH H3MEeHeHHH OGLUEero IIara.
Ha pepxHem wOHUe puuara 2 HA ABYX KOHHYECKHX MNOLUIMIHHKAX CMOH-
THPOBAHA BTYJKA C NPHCOSAMHEHHBIMH K Hell HBOIHYTHIMH crepxuimu 12
# I3, KoTophle COSMHSIOTCH IUAPOBBIMH LIADHHPAMH C DHYATAMM i
Jonacreii. i

ABToMaT-TlepeKoc Kpu- :
BOWIHMIHOTOTHI a felicTByeT
TOJBKO B ofHOH mnmockocTH, OH
BCTPEYAeTCH HA NBYXBMHTOBEIX M
MHOTOBHHTOBBIX BepTONeTaX, Tae
JOCTaTOUHO OTKJIOHATD IJIOCKOCTH
BpallleHHH HECYIWX BHHTOB B
©JHOM Hanpassienun. Ero oco-
GEeHHOCTBIO #BJSETCS TO, YTO OH
TaK Ke, KAK M 2BTOMAT-NEPeKoC
THIIA «IayK», HMeeT BHYTPEHHIOW

NPOBOAKY ~ YMpABJenHst (BHYTpH Pur. 267, Cxema aproMaTa-TepeKoca Kpu-

PefyKTOpa H BTYJKH) H pasMe- BOLIHIIHOTG THTA. i
WACTCA CBEPXY BTYJIKH. TAKOM  ; puenmee womsuo; Z—ocs wpreomuma: d—cta- b
THI YROBHO MpHMEHSTH, KOrna kan ynpamteHss ¢ BRIKOR. :

BaJ HECYIEr0 BHHTA HaXOAWICH
BHYTPH DeAYKTOPa W K BLICTynaiollledl 4acTH ero H3 penykropa Kpe- ‘
METCH  BTYNKA, BIVIOTHYK TOAXOAsllan K KapTepy peaykropa. Ha E
¢ur. 267 npHBcaena cxema T4Koro aBToMaTa-nepekoca. Hakion kousb- §
na ! npoucxeaur Tositko B mAocKoeTH ACOC 6raropapa  noBopoTy ¥
ock 2. Tlpm nosopote ock wa 90° Hakson aBToMaTa-ncpekoca Gyner t°. §
YnpasneHwe BePTOJETOM NP TNPHMEHEHHH TAKCOro asToMara CTaHo- 3
BHTCH HeoOpaTHMBIM. YnpaBjieHue OOWIHMM LIATOM NPOHCXOAMT Tepe- 3
MENIEHHEM BBEPX HJIH BHH3 CTaKaHa J, OKAHYUBAKOUIETOCH BHJIKOML. |

Hespamalwweecss KoJplio / aBromaTa-nepekoca NPHCOEAMHSIETCS X )
3Toff BHJIKe HamdamH, o6pasyIINMMH OCh, OTHOCHTENLHO KOTOpOil Ha- ‘
KJIOHAETCst aBTOMAar-nepexoc. K HempamatouieMycss KoJslly Ha NOAILHII- i
HHUKaX NMpHCOeMHAETCs Bpallallleecs ¢ YrIoBoH CKODOCThIG HECYLIEro
BHHTA KOJBIO C KPOHIUTEHHAMH, KOHIH KOTODBIX COEJHHEHDI TAraMH
¢ pulyaramMm JIomacreit, )

Ha ¢ur. 268 nso6paxen apTomMar-nepeKoC KpHBOMHNHoro tHma, O
HAKJIOHAETCA TOJBKO B OMHOK IJIOCKOCTH OTHOCHTENBHO OtH 2, ofpaso-
BAHHON NamdaMH KPeCTOBHMHB, COSNMHEHHEIMH ¢ BHJIKOH cCrakaHa I,
nepeMellleHe KOTQPOLO BBepPX 'H BHH3 H3MeHsaeT OGHIMH 1war. Bayrpu
STOrO CTAKAHA IPOXOJAMT BAJKK C OTOFHYTHIM KOHIOM (KDHBOLUHIOM), N
[I0BOpayHBas KOTOPHIH MOMHO MEHRTh HAaKJOH HeBPAalaloNIerocs KoJlb- i
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¢dur. 268, AsroMaT-nepekoc
KPHBOHMIHIHONG THNA,

J—panka; Z—ochk anToMaTa-nepe-
Koca; J—KpHBOILWN; 4——HESPAIIAI0-
Weecss KoAbito; S-—LIapHKONOLIHRD -
HHK! §—-Bpamaloliieecs:  KOJMBUG;
7—KPC i —LUMI-IIAPRKD:
S—BTYNRA HeCYITEro BHHTA: J0—
TAra; Il—BHETOBam napa, 12—
AB3ROURA  YIDABARNHA LMKAHYE. .
CKHM WaroM; 13—sEe3nouKa’
YNPABAOHHS - OBIMHM [iaroM; J4—
pal.
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na 4 xappana. C nociesEuM uYepe3 MNOAINUIHUKH & CBS3aHO BpauIaio-
Uleecs KOJbHO 6, K KOTOPOMY NPHCOEMMAIOTCHA KpoHwTedHs 7. Korup
3THX KDOHIUTEHHOB CBA3aHbI TAraMH {0 (Ha mapoBbix IWapHWpax) ¢
puiuaramu Jonacreit. Crakaw nepemeniaercsd NIpH NMOMOIWIM BHHTA, Bpa@-
iaemoro spesfoukoii, TloBopoTr BajMKa OCYIIeCTBIISETCS 3Be3no'qxoﬁ
NpHBOAMMOE BO Bpalienue ueneio [anisi. Yoo noBopoTa Baldka sie-
JATEJBHO UMETh TAKUM, YTOObl 3aBPHCHMOCTh HAKJIOHA BPallaIoIIerocs
KOJIbLIA ABTOMATA-TIPEKOCA OT YIvia HOBOPOTA BadMKa Onljia OGnH3ka K
aunefinolt. Ma rpaduka atoll 3aBMoMmMocTd Ha Gur. 269 supho, uro no-
BOPOT BaMHKa HYXHO OPMPAHMUHMTb
yraom B 60°

Ecau cpaBsupatsh no mecy pac-
CMOTPEHHEIE  THTBl  KOHCTPYKUMH
4BTOMATOB-TNIEPEKOCOBR, TO OKAMKETCH,
yto Hauboslee JErKUM  ABJHETCH
aBYOMAT-NIePEKOC THMA <«Nayk», Go-
Jee  THKEJIHIMH — aBTOMaTH-nepe-  ~90°
KOCHI KOJbLEBOro THNa,’ :

Hesasucumocrs Ief- banuva
CTBHH yNpaBJIeHHSN HWHK-
JHYeCKHWM lIaroM oT ynpas-
JeHHR OoOWHM MaroM He- &ur. 269, 3aBHCHMOCTL HAKIOHA KONb-
cymero BHHTa. B CHYUaaX  p, apromara-nepexoca or.yrna nosopo-
KoTJa ynpaeleHue oO6uMM IIAroM . TA BanHKa,
OCYHIECTRIRETCH TIOCPEICTBOM Ie-
peMemeHHs aBTOMarta-nepekoca (BEEPX W BHH3), 11e0DXONMMO B . IIP
BOIKe YNpapJieHHs A0 aBTOMATA-TIEPOKOCA HMETh V3Jbl, checnewHBaio-
IHe He3aBHUCHMOCTb JeHCTBHs IPOIOJBHOTO H NOTIEPETHOro YIPABJIeHHs
OT ynpaJieHHs ofLHMM IIATOM, B IPOTHBHOM eJiyuae NPH NepeMellleHHH
ABTOMATa-NlepeKoca BEEPX WM BHH3 JJsi H3MeHeHHs oOLierc Inara
aBTOMAT-Tiepekoc OVAeT OTKNOHSTBCH W H3MEHHTb TaK¥e WHKIAHYecKHH
mar, KOHCTPYKTHBHO HE3aBHCHMOCTh JEWCTBHS yupaslenust clecreqs-
Baercs no-pasHomy. B cxeme ynpapachus (cm. ¢ur. 260) srol mocTH-
raeTcs TeM, YTO KauaslKa 9 IpoloJbHOre YIpasJeHusl :apToOMATOM-Tiepe-
KOCOM pasmelilenna Ha Tpyfe, BHAKA KoTopofl 0OXBaTLIBAET HeBpalliaso-
mieecs KOJBLI0 aBroMana-nepexoca. [lomepeuHoe yrpasJjienye OocyrlecT-
BJAETCS HOBOPOTOM 3TOH TPYGH CTHOCHTEIRNO ee Npo0IbHOE oou.IIpH
{IePeMCHIEHHM BTY KK 4, Ha KOTOpOH CMOHTHDPOBAH AaBTOMAT-IEPEKOC,
BAOJL Bajna Tpyba 7 6nam}1apﬂ OOJILLIOMY pACCTOIHHI) OT aBTOMATA-
TEPEKOCA Mo ee ONoPHl 8 Ha (PIO3ENIfIKE OTKIONAGTCH OT CBOErG Cpel-
HerQ NONONENHs Ha CMelb MAJHN yrodi, UTO NPaKTHYeCKH BCISCTBHE
GIAHHHOH TATH 6 He HM3MeHseT HAKJIOH 4BTOMAT4- flepexoca TpH yripdn‘
JeHHH -06IIHM 11aroM.

B cayude aBTomard-miepekoca, H3oGpameRHOro Ha ¢ur. 261, Heza-
BHCHMOCTb JefCTBHS yNpaB/IeHHR IMKAHUECKOro IUard OT obllero uara
JOCTHraeTcs Takxke Gsarogapsa Gogbluoil JimiHe TPOCOB, HAYIIHX -Hep-
HeHJMKYJAPHO B4y HeCYUlero BuHTd. PoJstnku I2, mpaBoAHMEE Tpo-
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caMH 13, HaXO[ATCA Ha KPHBOIUMNELIX HJM BMATOBEHIX MeXaHH3Max I,
KOPIYCHl KOTOPHIX HAXOAATCA Ha BTYJIKE, KOTOPas TepeMeulaeTcss BBepX
H 'BHH3, BMECTC C 4BTOMATOM-NEPeKOCOM IIpH YApABJEHHH OGLIHM
inaroM OBHYEO HA NeGoJbIlyio BeJHYHHY.

Ha ¢ur. 270 gana cxemd, B KOTOpOi#l HE3ABUCHMOCTL JeHCTBHH
YIpABJeHHs ofmIMM LIATOM OT IHKJHYECKOro YNpaBJeHHsS JOCTHIETCS
IIpHMEHEHHEM  ROMKpaTOH.
3pesouka Ha JOMKpATe,
H3MeHdouleM OOuIHH IHar,
OAHOBPEMEHHO uYepe3 MLl
Fanaa W BuiHTOBHE nNapwH
1 nomHuEM4eT WId offycKder
TGUKH & HA TY K€ BeJIHUH-
Hy, Ha KOTOPYiO mepeme-
CTHJICH 4BTOMAT-TIEPEKOC.

Ha ¢ur. 271 aana cxe-
Ma, TJe  HEe3aBHCHMOCTH
yrpaBgaesHs ofniero ¥ 1H-
KJHYEOKOrp  wara  ofec-
lieyHB4eTe  PA3MeLeHHeM
PEUATOB M KauaJoK YApB-
JieHpsa OOLUHM 1IATOM, FpO-
JOJMIBHEIM ¥  NOHepedHEM
yOpapieHHeM wa obmel
ocH I ¥ BEBOAOM napaJuie-
gorpammos ABCD, Gaaro-
JdpA HOTODHM MepeMeille-
HHE aBTOMATA-MepeKoca
BAOJNL OCH He BJHFET Ha
UHMKJIHUeCKH#H 10ar.

Ha ¢ur. 272 pama cxe-

@ur, 270, Cxema He3aBHCHMOCTH AefCTBHA ynpas-
Jennst OOIIEM [MAaroM OT HHKJIHYECKOre Yrpa-
JIeHH,

[~BHETH JOMKDaTOB MPORCABHO-

HHA, 2—3Be3noyKa AoMEpaTa obwern u.[ara .?-»mrn co

CXOMB3AMe] napoll NpoRoVEHO pedHoro yn

4—Ba/MMK € KapAaHOM JoMkpara ofllero warda; 5—pbi-
AT,

M4 C aBTOMATOM-IEPEKOCOM
tHna «nayk». Crepian AQ
H BO uMewnT IOCTATOMHYIO
YWJHHY; [MOSTOMY IlepeMe-
wenne Toukd O BEEPX HIH
BHM3 FIPAKTHYECKH He nepe-

mewaer Touxu A m B. Tlpu
UpOfONBHOM YupaBJieHHH Touka O nepemeniaercs BIONL OCH Prosens-
A4, @ TPH TIoNEpeyHoM — TomepeK, Daarofaps HAJHUHIO CXONSLIMXCS
1ar C, HAYIIHMX OT PYYKH JeTYuKd, oBecneuuBAeTCs He3aBHCUMOCTh AeH-
CTBHSI TAKXKE MEKAY TPORVIBHEIM H ITIONePeuNbIM YIpaBJeHHeM.,

Ha Quir. 266 BHIHO, Kak oCyuiecTBlena He3aBHCHMOCTb JeHCTRHA
MeXAy ynpasieHHem OOImMHM H UHKJHYECKMM INaroM [pH aBTOMAre-
NepeKkoce THMNA «MNayK», OTKJOHSIOmIEMCE B OfHO# mjocKocTH. [IpH
nepeMeIleHrH nonidyHa 4 rtAra /5 OTKJIOHHETC® Ha MaJdHii Yroa or
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CpefHerc NOJIoXeHHd, GJaroAaps YeMy BAHAHHE NepeMeleHHs NoJN3yHa
Ha -HHKJIHYeCKOe YIpaBJieHKe NMPAKTHUECKH OTCYTCTBYET.

" Ha HekOTOpPHX BepToJieTax aBTOMAarh-IIEDEKOCH He INepemellarTcs
BBEPX M BHH3, 8 3AKDeNJVIeHEl HA Bajly MIH HENOJBHMKHOM CTAKAHe, B
3TOM ciyuae ynpasJienne oSLMM IIATOM HJET He uepes3 apToMar-nepe-
Koc, a MHHys ero, Tak Kak INpPOBOAKa yTpaBJeHHs OOGUIHM ILAroM
¥ [pOBOfKA YNPABJICHHS] HHKJIHUeCKHM HIATOM B KOHeUHoM cuere IOj-
XOIMT K OfHHM H TeM e DHiUaram JomacTel, TO ya3nsl, ofecrneuxsaio-

dur. 271. Cxema wmesaEucu- Gur, 272. CxemMa He3aRACHMMOCTH AEHCTBHA

MOCTH HEHCTBHS YIPaRAGHHR yOparneRds OLHOBHHTOBONO BEPTONETA.

OGIIEM ® LIMKAHYeCKEM 10a- }—pyuka ynpapdemus; 2—TAra ynpapieHHA of-
TOM. UIMM aroM; S—privac ofugere wara; 4—ae-

TOMAT-NEDEKOC TUMW &MAYK®, S5—TPEYTONLHHK,

MiHe HEe3ABHCHMOCTb JeHCTBHS ITHX YIIDABJEHHH APYT OT Apyra, 37ech
TaKxe HeOOXONHMEL H JOJDKHH HaXOZMTBCA Ha YYyacTKe MPOBOAKH
MEKAY aBTOMAaTOM-NEPCKOCOM H PHIYAraMH JoracTe.

Ha ¢ur. 273 nokazaHu apToMAT-NEepeKOC W HPOBOAKA YIPABIEHHS,
ofecneydpaoman He3aBHCHMOCTh JACHCTBHH OOLIEr0 W HHKJIHUECKOro
luard myTem BBElEHHRE B Hee NPOMEXYTOYHOIO pHYara, HMeEOUIEro
onopy A Ha Kpectoeuue § obiuero wara. Korga gmeiersyer oSuguil war,
Ijia poiara 4 onopoil CJAYyMHT TouKa B KoHua THIH 6, HAyed oT
aBTOMAaTa-nepexkoca. Touka A, mepememasice BBepx HJH BHH3, repeme-
HIAET TACY &, WAYILYI0 K pBIYArY JIONAcTH, H3MElUsisi OJIIOBPEMEHHO Yy
Bcex JIonacTel yros YCTaHOBKH. ITpH OTKNOHEHHH ARTOMAara-Nepekoca
oropoit I privara 4 CJOYKHT yxe Touka A, a Touka B — UHKIHYEeCKH
NepeMeIiaeTcs] BBePX H BHH3, BHI3LIBAR HYMKHOE IHKJMYECKOe H3MeHe-
HHe YIVIa YCTAHORKH JIONACTell lniecyulero BHHTa. B cxeMe ynpasneHus
obuMM # WHEJHYeCKHM wiarom (cm. ¢ur. 256) nezaBHCHMOCTb JeHcTBHSA
yrpapneHus OGLMM W [HKJIMYECKHM INAaroM OCYUIECTBJIRETCH TaKKe
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NIOCPeACTBOM PhIYara 7, PacHOJOXKEHHOro HA noJaymike 4 ofiiero mara.
DT10T pHuar OAHKM KOHLOM COelMHeH TAFOH-8 C aBTOMATOM-NepeKoCcoM,

©ur. 273. KOHCTPYKTHBHAH cXeMa YOpABMCHHE OOIGMM M LMKIMue-
: CKHM NIaroM HeCyIlero BHHTA, - : . -
I-TAra MONMEPEYHOTO YNPABJCHHSF: Z—pHINAY JORACTH; d—XpecToBRHA yi‘z'j:nsne-'

HHE oflun: HlaroM; 4—puiiar; §—IArKk; 6-—TAra: 7—KBTOMAT-TePeKoC: S-—IaHi-
- : IWapHHD; $—TATA NDOAOIBHOrG YIPBBAEHHH. :

a Apyrum ~— TAroft § ¢ puiYarom JonmacTH uepes Kawasky If), pasme-
[LEHHYIO HA CTaGUJIHBHPYIOWIEM CTEpXKHe §. . o

'§ 4. CHCTEMBI YHPABJEHHA BEPTOJIETOB
PASJTHYHBIX CXEM

YopaeJsedHe oObYHOrO ‘OAHOBHHTOBOTO BEDTONETA COCTOHT H3 cle-
AVIOUIHX 3JIEMEHTOB: PYUKH, Neflajiefl W poluara Llar-rasa, TPOBOAKH
‘ynpapJieHHA,  aBTOMATA-IlepeKoca H MEXaHH3Ma H3MEeHeHHs 11ara XBO-
CTOBOrO -BUHTA.

 ¥npasieHue ABYXBHHTOBHIX H MHOTOBHHTOBBIX EeDTOMETOR HMCET TC
e 3JeMEHTH, HO TONBKO MPOBOAKA YNpABJEHHH OT fepaJqell MAeT uepes
ABTOMATHI-MIEPEKOCH K JONACTAM HeCYIEX BHHTOB. HTak, K JonacTsm
HeCyIlero BHHTA B CJyyae JBYXBHHTOBHIX HJIH MHOTOBHHTOBHIX BepTO-
JIeTOB MAYT YeTHIPE LeNH YIpaBJeHHa (B OFLHOBHHTOBHX — TPH): IIPO-
NoJIkHoe, ofepeyHok, nyresoe U o6lero wWara. Bee onm xunemMaTHyecky
JOJKHE feficTBOBATE HE3ABHCHMO fpYT OT ‘ApYra, Al 4erc B [POBOJKE

o
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YIpAaBJEHH HMEITCH CymMapHo-AuddepeHnHalbEbe MexaHHsMH. Or-
KJIOHeHHMs PYUKH, Defaneil M puiyara obinero mara mepefalorTcs HpoBOL-
Koff ‘Ha BpaINAIIHKECH JONACTH IOCPEACTBOM AaBTOMAra-MepeKota.
Ofecneugnne -He3aBUCHMOCTH AeHCTBHS BCEX leNel, 4 TaKXe IIPaBUAb-
Holl YCTAMOBKM aBTOMAaTa-Ilepekoca II0 OTHOLIEHHIO K JIOTACTHM H OCHM
BEpTOJieTa ABJMSETCH OAHON H3 TPYAHMBIX 32734 INIPH TNPOEKTHPOBAHHH
YIIpapJieHHs! BepTOJIeTa, . : ; :
Kpome yKkasaHHBIX 9/1eMEHTOB, B CHCTEMe YOPABJEHHA'Y GOJbIMHH-
CTBA COBPEMEHHHBIX BEPTOJIETOB HMEIOTCH PairpysodHHe NPYMHHHBIE Me-
XaHuu3Mbl, -CHUMAIOIIHE YCHAHA C PYdYKH JeTdHKa. Ha cpenmux M TdxRe-
JHX BepToJieTaX B CHCTeMy YImpaBpJeHHst BKJIIOYAIOTCHA THAPABJHYECKHe
Gycrepul. ¥Yage HMCIOTCH BepTO/eTH, OCOPYZOBAHHBIE ABTONMHIOTAMH.
FlpoBenenkbie JNeTHHIE HCMHETAHWA IOATBEPXAAIOT LeflecoobpazHocTb
NpHUMEHeHHs1 Ha BEPTOJETE ABTOMHJIOTA. : :

TIpHHUMOHAILHbIE CXEMBl YIIPABACHHS

Ha ¢wur. 274 nokasama npHHLMNMHAJbHAS CXeMa ABOHHOTO Yrpas-
JleHus1 OZHOBHHTOBoro Beprojiera. OcoGeHHOCTEIO ee FBJSETCA TO, UTO

Our: 274, ITpHHuAnnadsHas CcXeMa YNPaBAEHHS ORHOBHHTOROTO Beprojera
.€ XBOCTOREIM BHHTOM. )
I—pyuxa ympaefeHnn: 2—uTypBan NpPONCALBOH GAJAHCHDORKH PydHH; J-—KITYPRAN flQmme-
peudoft GanaBcHPOBKH pydwn; J—npyKuna; S-—pemudep BHOSpanuil: S--aBToMaT-Nepekoc;
f—XOH0BOR DHAT; §—pmMuUar War-raza; $--Tre- NPONONBHO-NONEPEUHOTO.  YNPABJEHHRA:
I0—nepann; }I—pONUKH. L

IPONOJILPHOE H I[IONepeqyHOe JBHXKelNHe PYy4KH, llepeflaBaAch yepea oJHH
H Te JKe CXOAfINHecH TArH § u yepes CHCTEMY TAT H KauyaJlIoK, rnepeme-
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148eT KoHCK pblyara apToMaTa-NepPeKkoca NPH NONePEeuHOM YIPABJEHHH
BOOK, B cllyyae e NPOJOJLHOrMO YNPaBJIeHHs — BICPen HIH Hazall.
Y¥npasnenHe o6LHM INAT OM OCYLIECTE/AEHO PHIYATOM Luar-
rasa § (6MOKMPORKA C JIPOCCEJEM HA CXeme He NOKa3aHAa), OTKJIOHEHHe
KOTOpOro nepefaercsi ucpes KauaJKH M THMH IOPIUHIO, B KOTOPOM
CMOHTHPOBAH IHAPOROit IWWAPHHP aBTOMAara-Nepekoca. B cucremy ynpan-
JIEHHS! BRJIOYCHB! HIEPUUOHHLIE MaCCOBHIe jieMIpephl 5 M pasrpy3ouHble
NpyXuHsl 4, peryjupyembie ITypedfiamMi 2 W 3 Ias NPOAGJBHOTO M
nonepeudoro ynpasaenus. [lyTesoe ynpapieHne — Tpocosoe; y nejaeit

IIOMKpaTa, H3MeHgQIero o6uMi mar XBOCTOBOTO BHHTA.

Cxema ZBOHHOrO YNpapfieHHst OAHOBHHTOBOTO BepTOJieTa, NOKAaaai-
voro Ha ¢ur. 66, npueenena Ha ¢ur. 275. IIpoBoaxa ynpamnerus 06-
UMM H OHKAHYeCKHM marom »kectkas. HesasHchmocTh ynpaBJjenHs
e6IEM B UUK/IMYECKMM WaroM AOCTHraeTcs BBejenyeM CyMMapHO-EH(-
(pepeHuHANBHOrO MexXanuaMa {0; Npy yNpaBJeRMH UMKJIHYECKHM IIATOM
KauaJkM NPOROABHOTO H MONEePeuroro yrpamjenHs BPamllaloTes Ha o6-
utefl oCH, NpH ynpaejeHHH ofulum marom obiias ocCh, YCTAHOBJEHHAH
Na' ABYX phLidarax, fepeMellaercss rocTynartedbHo. Jlas ofiierdenus
VNPaBJCHUSl Ha BepTojeTe MMCeTCRE HeobparHMas OycrepHam CHCTEMA,

cocTosmas M3 Tpex GycTepoB: ABYX IJA NONEPCYHOTO YIPABIEHHA K’

O/IHOTO AJH APOACSILIONY. BMKeHHe TAr YIPABJICHMS, MAYOIMX K aB-
TOMATY-NePLKOCY, BHILIRACT ABMMEHHC PeryJsitTopos 16 rmapaBIduecKHX
GycTepos {5, ycTalloBACHHRIX Ha raasnoM penykrope. [Tpu ynpapmenun
o6LWiKM [AroM OAHOBPEMeHHO ACHCTBYIOT BCe TPH Bycrepa.

Bpautamomieecs KoAbIlo ABTOMATa-NEePeKoca YCTAHOBICHO ila cepH-
UECKOM [IOJIUMNHKKe (Tak ke, kak 4 Ha ur. 263). Tporoaxa ynpas-
Jlesusi H1aroM XBOCTOROTO BHHTA TPOCOBAH.

Ha\gur. 276 usobpaena cxema ynpaBieHHs OJHOBHHTOBOTO BepTO-I

Jera Takxke c Gycrepamu. Bes nposoaka ynpapserus KecTkas. B nenb
YOpaeJIedus BKJOUEHH 4eTeipe rHApaBiHuecKuX OycTepa: fAs NMPoOAoib-
HOrO ¥ TNONEPeuHoro yNpareJeHHs, yNpasieRust ofIEM 1DaroM H ynpae-
JIeHH® 1IAroM XBOCTOBOIO BHHTA. YTPABRJEHHe OOGIUMM [IaroM CBA3aHO
¢ ynpaeJenuem ctaGmnuszaropom I7, BycTepHas cucrema AjA NPoaoib-
“HOrO M TIYTEBOTO YNPABJEHHH SHBJSETCd YacTHYHO o6paTHMOH, a JAJIR
HonepeuHore H ofuiero uiara — HeoGpaTHMOK.

Ha dur. 277 wu3obpaxeHa nNpHHOMIHAJBHAS CXeMa YNPABJACHHH
OJIHOBHHTOBOIO BepToJieTa, B KOTOPO# BMecTo GJIOKMPOBKH OBIIEro Hiara
¢ gpocceliem B BHAe ofIlero puuara War-ra3a BKJAIGUEH perysasTop
NOCTOSHHLIX yHCel O0OPOTOB HeCyllero BHHTZ, ABTOMATHUECKH H3Me-
i obILHiT HMIAr B 3ABHCHMOCTH OT NOAABAEMO#l MOLIIOTTH Ha
HeCYIIMH BHHT.

Ha ¢ur. 278 wzo6paxena npHHUMIHANBHAS CXeMa YNpan/eHHs
ABYXBHHTOBOTO BepToJieTa C IOINEPEYHBIM DACIOJOXKeHHeM HeCYIHX
BHHTOB C JIBYMS JBHTATEJAMM.

TpogonbHoc ynpasacHde A OCYLICCTBIISIETCA OAHOBPCMEHHEIM HAKJNO-
HoM OBOUX ABTOMATOR-IICPEKOCOR B OfKHY CTOPOHY (BIepe/L, Wi Hasazm),
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@ur. 278, TpuHornuankHan cxemMa yIpaseHHA BepTelerd nonepeunofi cxemul.

J—aBTOMAT-MEPEROC; Z—mAapHHD; J—pLIYErd; 4-—DOJIyH, 5—-gauanika; G—RauazKea;, 7—nme-
nanH; S—pyuka ynpapaeHns; 9 u 15—cymumapHo-zadgepealiHaNbHEA  MCXARHEIM; i0—camo-
TopMOANME, MEXaHWaM; [I—iuTypBan obmierc wara; f2—cetopoll nuammap cbpoca of:
J mero wara.
A — npojonkHoe  yopaBredpre; 5 — tonepednoe  YITDATGAEHHE; B — ynpannenne OGIIHM
waroM; 4 ~— NyTepoe YOpawricHHe







@yur, 276. Cxema ynpasnesms c Oy-
cTepaMH A OZHOBHHTCBOTO BEPTONETA.

l—neaami; 2—mpymRES; S—DYUIKA yupasae-
WEA HMKTUHECKHM MaroM; 4--pHNar uwer-
raug, S—TAra 0P 0 yipa —
THFa CBR3H YTIDABJTEHHA craﬁmnmyou [
ynpapnenser OGIMMM  mraroM; P—

NMPOJONEHONG YIPKBReRAN; S—OycTep YNPAR-
nenus oOMM maroM; S—GYeTep nomepeaHo-
ro ynpaeneHms; JO—peRerT Ynpabaerwh 06-
MMM TuaroM; Ji—TAra ympasfeHHs LIAroMm
XBOCTOBOTO  BHMMTE; 12—rs#ra  ynpaBAeHHs
crafwmusatopoM; f8—Gycrep HYTEROIC YNpan-
newps; J4—rara nyrtemora ynpabiemus; 15—
TAra NPOROALEOTO YNDABMEHHAS; ff--Tara no-
nepeqROTe  YMpARTeRuE; J7--CcTaliMApRaTOD:
18—a3peanovyxa YNQABJEHHZ IIACOM  XBOCTO-

BOrMD EBHHTA.

H. Tl Bparyxun
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V¥npasjenue nytd I LOCTHTAeTCA HAKJIOHOM ABTOMATOB-NEPEKOCOR B
pasHbe CTOPOHH (HAanpHMep, A% JEBOro NA3BOPOTA IIPABBIA -— BrEpes,
JeBH it — Ha3an). JLos HesaBHCHMOTO HEHCTBHA 3ITHX IBYX YOpPAaBJACHHE
B HX NPOBOAKY BBOAHTCA CyMMapHo-auddepeHuHanbHplfi Mexauusm 9.

IMornepeydoe ynpaededue 5 OCYUeCTRAAETCST OHOGCPCHIHAALIEIM
H3MeHeHHeM OOIMX LIArOB HecyUIMX BHHTOB. I1osTOMY R TNIPOBOAKY T10-
NEPEYHOro YNDPABJGIMS M yUpamieHds oO6mHM wLiarom ofoux BHHTOB
IS He3aBHCHMOre AGHCTBHA 9TMX ABYX YIIPABRTeHHN OZHOBPEMEnuo
BBOMMTCA Talkke OOLHE y3es — cyMmapHO-nH(bepenIHaAbIbIE MeXd-
HH3M 13,

¥npanneuue o6lyM UIATOM B 3TOH CXCMC He CBJIOKHPOBAHO ¢ APOC-
ceJqAMH gpurateneil. OHo ocymecTaasercd 4epes mrypsaj [/ M camo-
TOPMO3ALLKA BUHTOROH Mexamuam 0. YcTaHoBNeH apTomar, cOpacH-
BAKOUMH OBIMME IUar 4O 3HaYeHHS, HeOOXOLHMOTo IJs TOJETa Ha
OfHOM MBMraTeje, M OOwiHit 1ar NpPH OCTAHOBKe OBGOHX HNBHrarenel 10
3HAYEHHS, COOTBETCTBYIOLIETO PemHMy aBTOPOTANHH HECYHIHX BHHTOB.
C6poc oCyWieCTBAseTCH THAPOCHCTEMON C CHIOBHM HHIMHApoM [2. Jra
CHCTEMA CBA3AHa C JaBJeHHeM CMA3KK B JBHraTtcle (NMpH najeHHH 1aB-
JeHHA CcleuHaabibifi KJanaH Brawu#®r cucremy c6poca). Ilpu nane-
nefimrelt monM(HKALUH BEPTOIETA DTOH KOUCTPYKUMH cHcTemy cOpoca
NpenoIaraiocs 3aMeHd1b YCraHoBKOH (1 cHcTeMme ynpagJenus) pery-
JSITOPA TNMOCTORMHEIX YKCes O0OOPOTOB, BPALIAIOWIErOCA OT CHHXPOHHOTO
paja, KOTOpoifl aameHus 6bl He TOJBKO CHCTeMY amapHitnoro cpoca
ofitllero mara, Ho TaAKAKe clejad Obl H3jHIIHeld GJOKHDPOBKY IUar-ras,
TAK KaK PeryJaaTop NOCTOAHHBIX OGOPOTOB ABTOMATHYECKH DeryJHpyet
OTKpHITHE Ipoccesieli OGOMX ABHraTefell B COOTBETCTBMM C HACPY3KOR
HeCYWero BHHTA.

Ha ¢ur. 279 noxazana NPHHUMNHAALHAS CXeMa YNpPABJEHUs JIBYX-
EMHTOBOrO BEpTOJETA NPOAOABHON CXEMBI C ABYMS BHrATRJAMA. YTIPaB-
sieade — ABoiHoe. [TpoIoiibHO-ToNEPEYHOR VIIPdBAeHHE OCYIECTRIARTCS
€ MOMOMIBIO PYUKH FeTUHKA, AGHMKEHHC KOTOPON Yepes cHCTEMY Kadasok
H THAr Depelaetcs 2BTOMATAM-TICPEKOCAM, HAKAOHAIONEMC B Ty Ke
cTopoHy, 9To # pydxa. [Ipoaoasioe u rlomepedHoe ABHIKCHHC DYHKH
nepegaeTcs 4epes OAHH M Te me THrH I3 (KaK B cxcme ¢ur. 274), pac-
fOJI0XeHHse B BHOZ TPEYTOALHUKA NOJ TOAOM KaOHHGl JeTYHKa, H
yepes THIH, TAaKKe DACIONOMCHHHE TPEYIOJLHUKOM H IIOAXOMSiLMC
K KOHUAM pPLIYATOR aBTOMATOB-NIEPEKOCOB.

[IyreRoe yrpaplieHye OCYMIECTBJNETCS OT Neflasel nyTem AH(depeH-
UHAJILHOTO OTKJAOHEHHS ABTOMATOB-IEPEKOCOB B Pa3HLIE CTOPOHH! {IPH
NoMoIy SKCUEHTPHKOBOro BaJla, CMOHTHPOBaHHOIO B y3Je 7. Ilpononn-
Hoe YNpaBJleHHe BepTOJNETOM JONOJHEHO elle Au(depeHIHaNbHHM H3-
MeHenHeM ofLIero liara HecyuHX BAHTOB.

Judepennuansuoe  H3MeneHne OOMWKX 1UATOB TECYUIHX BHHTOB
6IOKHPOBAHO uepes Kyaucy /4 c mpojosibHbiM ynpasJended. Kysuca
HMeeT TaKoll NpodH/b, YTO NMpHE HEBOMBUIHX NMPOAOJLHHX OTK/IOHEHUAX
PYUKHM JeTUHKA TIPOBOAKA YNpaBJeHHsi OCUIHM iIATOM OCTAeTCH HEMOo-
JBHMCHON, MK 3HAYHTENLHBIX M€ OTKIOHEHHAX DYYKH AONOJHHTEALHO
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tber. 279, TlpunuunuafbHan —cxema YOpawieHHs BepToOfcTd npodoALoi
cXeMEl,

I—nepamu; Z2—pydKa YUpUBjICIGiA! J—psMar Wal-rada; 4—coxropsl DAZAEILHOCO YMDARAE-
Hus rasoMm aeersTenef; S—IlUTypEajd npoodbHol aJlaEcHpORKN BCpTOSIeTa; 6—3IKCHEHTPH -
xoRbdt Ban map JRbdepenHaThHoro YnpasacHas oGumM IATOM, 7—3KCLEHTRHEOBLIA Baa
ans audbdepesnBanhioro HIMEHEHHR LHKAHYECKOro II&ra; f—aRTOMAT-MEDCKOC THIRA
«fayk»: J—NPOBONXA UBKIMNECKOTO YNPaBJIEHEA] J—TAra ynpasneHds oboiMM OfArOM:
11~~SKCOERTPHKOBEIA MexaHU3M YIpaBJeHHA [asoM HRHFATean; {2—TArA YNpapacLus TasoM
AsHratens; [13—rarn; [I4—Kyauca; 5—HHepUMOHRWE  pemmbep.
A — npogoNtHOE YIPEBACHHE! B ‘-~ nanepeqHoe ynpapiaenne; B — yIpanieHHe obInHM  ma-
rom; [ — nyrenne ynpapaenne; [ — YIpasfieHHE TaszoM asuratened,
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K OTKJIOHEHWI0 OMETAeMEIX AHCKOB HECYIIMX BUHTOB U3MEHSIOTCS AU(-
theperiuaJbHO ofilMe IUATd HECYIMX BUHTOB H yBelHuuBaercH 3dek-
THBHOCTE IIPOAOJBLHOrO YHPAaBJEHHS.

Yropapnenue oBulHM IIaroM u APOCCedsiMH RBHrarteseii cONOKHKPO-
BAHO; MMEETCH DHIYar IHAT-rasa C PAacHojOMeHHOR Ha KOHIE phbiyara
PYKOATKOI, MO3BONAIOLIEH YNPaBJsATE APOCCENsIMH OGOHX JBHraTedeit
onroBpemento. Mmecrcss gBa cekTopa 4 ANS PaspesbHOTO YIPaBJeHHs
ABHTaTeIiIMH Ha 3eMJ]cC, Hix oTKJIOHEHHS BO3£lEﬁCTBYiOT Ha 3IRCUEHATPH-~
KOBHEIfl BaJl KaqaJOK ra3oynpanJeHis.

dur. 280. IlpusuuneanbHas cxeMa.
¥NpaBleHHR OJABOBHHTOBOrO BepTONETA
{asTOMaT-TePEKOC ¢ CEPBONIONATKAMH).
I—nonacTs; 2—¢epBOJONATKH; S—KODPOMBWICHO
YNpARMeHHsT OGUMM wiaroM; <4—BTyiaKa Ha
Kapaase; S—IWIRI-MApHHD; 6—pyUka ynpae-
JEHRST; 7—aPTOMAaT-mepeKoc; 8—aryixka obiie
ro Wara; 9—perykrop; [0-—1Hra ynpanieHHy
OOIIHM 1IaroM.

Ha ¢ur. 280 nokasana npuHUMNHMAALHAS CXEMa YIPABJEHHS BEPTO-
JleTa ¢ HecylIMM BHHTOM HA KapjaHe H C CePBOJONATKAMH xJisi YNpaB-
JIEHHR. ABTOMAT-Nepekoc BO3EHCTBYET Ha JIONACTH STOr0 BHHTA. Pyuka
HEMOCPEeACTBEHHC MOAXOJHT K HCBpAILANOLIEMYCsi KOJbLY ARTOMAaTa-
nepekoca,

Ha ¢wur. 28! wH3obpakeHa npHHUKNHANGHAS CXeMa YIpPaBJIeHHRA
OJ(HOBHHTOBOIO BepTe.1eTa, CHAOMKEHHOro CTAaGHIM3MPYICIIHM YCTpOW-
CTBOM B BHAE CTEPXKHS € Dpy3aMH HA KOHIAX, NpeAcTaBisioilere coboi
NpoCTeHITH 'HPOCKOIL ]

Ha ¢ur. 282 nokazaHa npHHUMNHAJIbHAS CXEMd YIOPABJEHHS BCPTO-
JleTa ¢ NepeKpeliMBaloRIMMHCS HecyLMMH BHHTAMH ¢ CEpPBO3aKPHLIKAMH
Ha JonacTax. JlomacTd oT sellCTBHA YNpABJeHHS He NMOROPARHBAIOTCS B
ocepOM IIApHHEpe (ero HeT), a YIpyro 3aKpy4YHBAIOTCS NoJ nelicTBHeM
CHJ, BO3HHKAIOUIMX Ha CepBO3aKphIKax, K KOTOPHM 3AeT NpPOBOAKA
OT pYYkH, mefallel W pEYara mar-rasa. Tpummep crabunMaatopa (Ha
xBocTe) COJIORHPORAH ¢ pHYaroMm ofllero Imara,
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CGur. 281, ITpuHuknmua’ipHas cXeMa  YRPaBNEHHA OIHOBHHTOBOLO BEPTOMETa
(Hecymuit BMHT €O CTAOHIH3MPYIOINAM CTepmHEM}.

J—phitar NOMACTH; 2 -CTAGMAMAHpYOUE - CTepHEHb; J—aewngep cTaGHAM3HPYIOiNEro

crepsan; d—audubepenmancenft  MEXAUN3M; S~—DYUKd YTIpaBjelns; 6-—pbuarh  ofulero

wara; 7—Kadaaka ynpaerxenst oSWHM [IATOM; S--BpElIAIIEces KOTLUO aBToMara-nepe-

HOCE: Y —HenoABMIKIIOD KCUILLG ABTOMaTAa-Nepexoca; [f—nedanr NEKHOTO YN PARICHAST

H—TBra NPoZONFHOMO YOpamieHWA: 1Z—TAra OoNepeyHore yNpamieHws, [3—Tpocopdyi HPO-
- BOAKZ MYTEBOTO  ¥NpaBAEHBS,
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Q@ur. 282, [lpunuuniascHas cXeMa VNpaBJeHHs BEPTONETA ¢ lfeperpeiliH-
BAIOWIAMHCA BHHTAMH,

J—cepBO3aKPLUTOK; 2—TPOCH! YIIDABJEHNA TRHMMEDPOM CTABKHNHIATOPE; J-—pHMAr War-rasa;

4—pyuKa YNpaBJeH/IR UMKIHYECKMM farom; J—NefaiH NyTeporo ynpasBagHHA, E--THCH;

7—npddepenuHaivipil MexauusM; 8—peyar mar-rasa; 9—npoBOoKKA YRDaARTMeHHs ta-

30M QBHraTeNst; [0--TAra ympaeresns OSIAMM wWAaroM; !/—TArg MHOAOIRHONG ynpamae-

HER; [2—BRTOMAT-NEDEKQE; JS—TArE NOMepedHOrc YMpapleRus: f4—maAra K cepeBo3a-
KpLAKY; [5~—TDHMMep.

peliifingein
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§ 5. ¥NPABJEHHE OBIHM 1IATOM HECYUIMX BHHTOB

Ilposomka ympapfeHHst OGIIMM II4rOM KOHCTPYKTHBHO YBR3dH4 C
4BTOMATOM-TIepeKOCcOoM. Bryiika-nonsymka obinero mara B GoJbILIKHCTBE
cJAyYyaes JBHMAeTCs BMEcTe C aBTOMATOM-TIEpEKOCOM [MpH H3MEHeHMH
obutero mara. Jlaxke Torma, KOrAd MNpPOBoAKa YrHpapsJeHHs oOLIHM
LIATOM MAET HE Yepes ABTOMAT-IIEPEKOC, IPHXOAMTCH €€ KHHEeMATHYECKH
YBSI3LIBATH C NPOBOJAKOH OT ABTOMAT4-NEPEKOCca, COCHHAR HX Ha ITO-
CJIeIHMX 3BEeHbHX Yy Jonacted. V3 HEKOTOPHX NPHHIKIHAJNBHLIX CXeM
VIIPABJCHHS MOMHO EHJIET, UTO BO BCEX CNyYasiX, KpOME OJHOBYHTOBOI.
CXEMbl, H3MCHCHMe o6ulcro 1ara KaMAOro BHHTA HCNOAB3YeTcs LA
Nonepe4koro, NPOLOJLHOrO HAH NyTeBoro ynpaenenus. Ilostomy B npo-
BOJIKE ynpaphexust oLIero uiarda XOJHO GbiTb B 3THX C/AyYasXx Maloe
TpeHHe; OANAKO YNpaBJeHWe IJI# COBMECTHONO OAHHAKOBOIO H3MEHEHHT
ofiliero 1ara y BCeX HecylUWX BHHTOB MOXKHO JeJaTh CaMOTOPMO3f-
IIIMMCH.

MMar-ra3. Bo mHor#x BepToJieTaX YIpaBJeHHe UIAroM ofbemu-
KRIOT C APOCCE/IeM, NOMEIds Hd KOHUe ofbefHHerHOro ofiero peyara
PYKOSTKY (HAKOHEWNMK) JJIf JOTIONHHTENLHOTO YNPABJIEHHS APOCCENeM.
~ KuHemar#uecKas cph3b 0OOllero Imara ¢ yrjoM HOBOPOTa Hpoccedb-
HOH# 34CJOHKH TpH TNPOEKTHPOBAHHMH OMNPEAEARETCH. 3ABHCHMOCTHIO
moTpefHO#l MOINHOCTH OT YIJd YCTAHOBKM JIONAcTeH Ha pasMHYHBIX
perkHMax Doderd. YnpasjeHHe MpH MOMOLIH O0heAHHEHHONO phHIYATd
AOJDKHO ofecHieyHBath NpHOMM3UTENBHO NOCTOAHHHIE uHCIa o00pOTOB
HECYUIHX BHHTOR HA BCEX peXHM4X [I0JieTd, & IpPH JOTNOJHHTENbHOM
YIpaBJIeHHH , JpoccesieM — M03BONATh MOJYy9aTh ONTHMAJIbHEIE YCJIOBHs
AN moGord pexuma. s ABYXBHHTOBWX H MHOMOBHHTOBBIX BepTOJe-
TOB ¢ OAHEM WJIH ABYMS NBHDATEJSMH TAKIKE MOMHO NPHMEHHTH O0B-
e/MHEeHHBIH phiYar ar-rasd, HO 3JeCh BO3HHKAaeT JONOJHHTEJbHOE
TpeGoBaHHe, 34kJICHaolleeck B TOM, uTo AH((epeHUMalbHOe YMpaB-
JieHHe OOIIHM IHATOM HECYNIHX BMHTOB He JIO/KHO MellidTh CBE3M ILUAra
H rasa,

B Bepronere ¢ ABYMR® ABHraTeNsiMH [pH INpPOEKTHPOBAHHK CBA3H
oflIero mwara ¥ Apoccenst HYXHO o6S34TeNIbHO NpeAyCMOTPeTh BO3MOMK-
HOCTb paGoTH HeCYLlHX BHHTOB Ha OJHOM JBHrareJe.

Ha ¢ur. 283 nokaszana KOHCTPYKTHBHAZ cXeMa GJIOKMpOBKHY YIpAaB-
JieHH# OOIIHM l14roM ¢ APOCCENbHOH 34CTOHKOH AfAs ORHOBHHTOBOLO
BepToJieTa.

Ha ¢ur. 284 uzo6pameH pblyar mar-rasa, HroTOBJEHHBIH H3 CTAJb-
HOH TpyGh, K BepxHeMy KOHLY KOTOpOi INpHKJeNZH HAKOHEUHHK.
B nakoneuHHKe Ha JBYX OpOH30BEIX BTYJKax BpalaeTC® BHYTPEHHMH
BaNMK & ¢ HaleToil Na Hero pykoatkoft raza f. K HmHemy KoHLY
BAJIHKA TIPHKJIENZHO 3yGuaToe Kojeco /0. CpOMM HMXKHHM KGHIOM
Tpy6d BCT4BJEHd B CTAaJbHOH CBAPHOM CTaKaH, I'ie B GPOH3OBHIX BKJa-
ABITAX CKOJB3HT pelika 11, clelyieHHas ¢ 3yOuaThIM KOJIECOM BaJIHKa.
Pefika coeauHena c tarofi 13, uayme#t K ApyniieueMy pbraary. ITo mwm-
thoBaHHOH TIOBEPXHOCTH TPYOCH pHMArd CKOJBSHT, K4K IO INTOKY, 3a-

T —
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JKHMHOM XoMyT /8, KOTODEIM MOMHO (PHKCHDOBAaTh phiar B Jro6om
NOJOXKEHHH,

Ha ¢ur. 285 nogaszaH pHyar mar-rasa Apyroii KoHcrpykuwmd. Ilpw
NOBOPOTe PYKOATKH 1434, Pa3MellleHHOH TaKXKe Ha KOHie ofilero Imara,
‘BpamldeTcs BaJMK 2, HMeIOUIH# Ha KoHie BHHT 8. Ha BuHTe mepeme-
TAeTCs Taiika 4, CBSi2aHHA® KapAZHOM ¢ priyaroMm ff, KoTopelii noso-
‘pauHBAET TPYOKY ¢ HaCaXeHHHIM Hd Hell puuarom 6. Jlns dHKcHpoBa-
HHSl pBIY4rad mar-rasa CJAyXKHT TpaBepca 7.

Peryastop nocrosHHoro 4Hcaa o6oporomr Hecy-
ilero BHHTA& AJd Joboro BeproseTd, @ B OCOGEHHOCTH MHOro-

_-4bur, 283. l(onc-rpyumm-ian cxema GAOKMpOBKM YIpaB/CHIs ofuluM  IMAaroM
. € ppoccelhbHoH 3aCJIOHKoE [J# ONHOBHHTOBOrO BEPTOJETa,

f-pemar mar-rasa; 2—naynsedkR poitar; 3—TAra YNPABNEHHS TA30M ABHrATE/IA; 4—Tara

KHHEMATHECKOR CBYSH MAr-Tasa; S—BANKK pPHMETa oluero wara © SYGUaTHIM KOAECOM:

6—TpacOBOE, YGpaRiedHe OfIUM WATOM; 7—CERTOp JAPOCCENR RBHETENT: S—KHHEMATHYE-
. cKog 3Beyo [har-raza; f--pefixa c WApOBHIM HWAPHHPOM,

JIBHF4TENBHOIO, HBIRETCE HAHJIYUUIHM . CPEACTEOM 4BTOMATHUECKOH
KOOp/IHHALHMH 1Uara M ApOCCess A BCeX PEXHMMOB MOJETd. Ilpu ero
TPHMEHEHHMH PHIYAr MIar-ra3a yCTPAHsAETCH; MOXKHO OCT4BHTH apapuitHoe
pyuHoe ynpabjienHe oGIIAM 1I4rOM. Ilpa perynsrope IOCTORHHOTO
uHCNa OGOPOTOB JIETUHMK YDpaBJseT CEKTOPOM rasd, -H Perydstop BO3-
neficTByeT H4 MEX4HH3M B MPOBOAKE YMNPUBJICHHS .obllero mara TK,
YTO yCTAHABJHBaeT OOUWMH 1ar COOTBETCTEEHHO OTKPHTHIO JPOCCE:
Ha 3ajaHsEK ofoporax, OOLUHG TAKOM DerynsTop, NPHMEHsieMbld Ha
‘caMosteTHEx BuHTax BHII, setunx H3 croell KaGuHH MOMET HACTpaH-
BaTh Ha OGOPOTH B HeKOTOpOM. AManasoHe. Perynsrop MOCTOSHHOIO
yncsa 06OPOTOB HMEeT TO MPEeMMYHLIeCTBO, UTO MpH BXOJe HECyllero
BHHT4 B CPHIBHOH peXuM O OyHer 4BTOMATHUECKH YMEHLINATDH o6l
piar (ec/H JIeTUMK NPH STOM He 6YACT A0GABJIATH ras).

OnBT, HAKOIVICHHHH MO SKCIJYaTAaUHH DeryJsropoB 0GOPOTOB HA
CAMOJIETAX, MOMKHO MNOJIHOCTBIO HCLO/bL3OBATH HA BEPTOJETAX. Moxno
npeanosarath, Yro 6Jarofaps GoJblieMy MOMEHTY MHEDUHH M GoJlb-
lileMy NePefATOYHOMY UHCJY MePeXOf ¢ PeXHMd HA' PEKHM Gyner B
cilyqae BeprolleTa Gosiee MVIABHBIA; KoneGanun OGODOTOB IPH 3ITOM
JOMKEH OHITH MEHbIle,
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. Pospes no 4-4

Gur, 284, KoucTpykusts priuara l:ar-rasa.

f—pysoumta razal 2—wUHK: 2-3amumaan Tafika; J--uGBHKN; S —HaKoueundr  TPYGH:

fi—TpaBePC:t; Aucnabosaiiiay  TyGa; S—BHYTPOHHEA Balgk: J—ieqo peivara: 10—

ayéuartoe kKoaeo: fl—-peBRi: [P—maponoll mapunp: 13—rara; }MpTYAKS  plWu4ara;

fA—nonepetHas  tpyGd: FS—RAKMIEYRHK GT:;H: 7—onopa; {8 --xomyr, F—samuxnoil
T.

21 ¢, . Bparyxmn
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o,

Gur. 285. Korcrpykuus pﬁuara ar-raaa,

lpykodTRa ra3a; 2—BaNEK; F—BUHT; 4—uepDayHaA rafika; S—yHisBeprafeMet

(WAPHKD: S—PLMHAr yiIDaBJeHHs ra3oM ABHTATeNs; 7—Tpapepca; §—TAra ynpan-

neauA  OGWEAM  l0aroM; S—prigar; [0—weofpatHMuft am; Jf—pbiuar;
12—rara K EDPOCCRNERON SAcOHKe.
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Gur. 286. CxeMa yCTaHOBKM PErynATOPA NOCTOAHEOYG uMena o6OpOTOB A2
BEpTONETE nonepeudoll cxemel.
f——ruiipofiak; 2 CHHXpOBREN Ean: J—TpyGOTpOBOR X TAHYIOHM BWHTaM; {-Deryiarop

MOCTORHHOIG YHCRA OBOpUTOB; S—CcHAOBOH NMANEOP; S—TATA K HECYIIHM BRETAM; /—TpoC
ynpanaedas; S—apesam.

®ur. 287, YlpwaoA peryasTopa WOCTOMHHOTD unena oBOPOTOB.
I—cruxpouRufl nan; P—syfusToe SAUEMNEHRe;, S—pEryIATOp NOCTOAHBOro THeAa 06apoToR:

4—YpoC YNpaBJesHNn PETrYASTopOM, '
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! Ha ¢ur. 286 npuseacHa cXema YCTAHOBKH PeryJaToOpa NOCTOZHHOTO
pacha 060pOTOB RSN BepPTOJIETa Tonepeurofit cxembi (npoext). Ha
ihur. 287 nokaaaH NpPHBOJ 3TOMC PEryJaTOopa OT CHHXPOHHOTO Baja.
i Ilepesosn ob6mero Mara HeCymKx BHHTOB HA pe-
MKCHEM aBTOpOTalHH. IIpH nepexofie HECYUHMX BHHTOB C MOTOD-
HOro peXxuMa Ha DEXHMM aBTOPOTAUHM (M3-32 OCTAHOBKH IBHraTeJs)
Tpebyercst 6LICTPO YMeHbIIdTe ofuHE iuar. ITpH ympaBaeHHH OGLIMM
rarom OGTLENMECHHBIM PHITArOM LIAM-ra3a JIETYHK He BO BCEX Cayuasx
B COCTOSHHH CBOEBDE&MEHHO, C JOMKHOH OHICTPOTOH YMEHBINMTE OSHIMEH
far Hecyuiero BHETZ JO BEJMYHHE], COOTEETCTEYIOLIEH PeXHMY 4BTO-
porauuu, [Ipaefa, npy HaJMMHH KOMIEHCATOPA B3MAXA KAXKETCH BO3-
MOQMHLIM JONYCTHTH HEKOTOPYIO MeJJIHTeNbHOCTh B Népemoje oburero
ilIara, TAX K4K yBeJMYEHHe YIa KOHYCHOCTH Jionacrell NPHBOIHT K
MEHbIIERHI0 YIJI4 YCTAHOBKH Jonacref O6natonaps’ KOMNeECATOPY
,Bahiaxa. HO 3To-TpefyeT eille MPOBEPKH B. JIeTHBIX HCNHITaEMAX. Bo Bes-
KOM Cydse 3T0 MMeeT 3HaUEeHHMe TOMBKO. JUISi HECYNIHX BEHTOB C IN4p-
HUPHHMH JIOMA CTAMEL| : '
i Tlostomy mHeoOXORMMO OGECHeuHTh 4BTOMATHUECKOE YMEHblICHHE
pftlero 1Iara npy nepexoje Ha peXkHM aBTOPOTAlMH. JIydune BCero s
5TOro HCINO/b30BATH PEryAATOp MOCTORRHOTO 4HcHa o6opoToB. B camon
JleJle, OCTAHOBKZ LBHC4TeNst BLHI3OBET NafleHHe KDPYTHIIEro MOMEHTa Hd
pecymeM BuHTe {YTO PABHOCHMIBLHO 3AKPHITHIO JPOCCEJi); DeryssiTop,
COXpaHAS NMOCTORHHLIMH OCOPOTH INOCJEJHEro, 4BTOMATHYECKH YMEHb-
bUMT mAr g0 3HAYeHHs, COOTBETCTBYIOUIEr0 peXHMY 4BTODOTALHH.
Kak GmJo yKazaHO BHIIIE, B CHCTeMe YNP4BJCHHS BepTOJeTd NONiepes-
oft cxembl (cM, ¢mr, 278) npHMeHRJIOCH CNeUHasbHOE MPHCIocoOeHHe
lms cBpoca oBIero mard, MCNOJLIYIONEE yMeHbllleHHe JABJIEHHR B HA-
CHOTAtOLER ™ CeTH - MaCJOCHCTEMB! IBHraTelld; MET HECYHIMX BHHTOB
ZBTOMATHYECKH YMEHBIIAJCHE JO aBTOPOTALHOHHOrO. JTOT Crnocof nmeer
TOT HEIOCTATOK, YTO A4B/EHHE MacAa B JBHraTeje B HEKOTOPHX CJY-
uanx Oyzer Najalh He OJHOBPEMEHHO C NajeHHeM MOLLIOCTH; NO3TOMY.
¥ie MCKTIOYEHA HEKOTOpAs 34JepiKKa B Mepepoje OOUIETO INATd M BO3-
MOXKHa OnacHas Ioteps 060poToR Hecyutero sHHTa. [TpH M0GHX npH-
cnocobnerusx Ans cOpoca ofiillero mara Hag0 OBecrieyHTb B CHCTEMe
WIpaBaeHHA OGUIMM IUATOM BOSMOXKHOCTL GHICTPOrO YBENHMUEHHA Yria
JCTAHOBKH TPH MOC4fKe BEPTOJNETZ C BHKJIOUCHHBIMM IBHrATENAMH C
FIOPEIBOM.

H

§ 6. ¥MMPARBJIEHHE CTABHJIU3ATOPOM

! Ha ¢ur. 288 nana NpHEUMNHANbHAS CXEMa YNPABJERHs CT40HIM34-

ropoM. HMsmerenHe yriia yCTAHOBKH CT4GIIH3ATOPZ B TOJETE NPOMCXO-
ituT oT mTypBAsy. B npoBoAxe ynpaBJeHHE HMEETCA CAMOTOPMO3ALIMHA
BUHTOBOH MexaHH3M 2. I1poBojika B Gosibniell YACTH TPOCOBAA.

° B HEKOTOpPHWX BEPTO/NETdX OTKJOHeHHe CTAGHIH3ATOPd MMM E€ro
TpUMMepPa KHHeMATHHUECKH CBA33HO C M3MeHenmem ofiero wrara, Ha
ur. 276 nmoxasaHa KUHEMATHYeCKAs CXemd TaKoll cBsau. OITa CBHE3b
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yJepPIKHMBAeT BEDTO eT OT BXOXA B NHKHPOBAHHE TOCsie BHE3anmHoH ocTa-
KOBKM JNBHraveifi, Tak K4k NpH cOpoce wara obecnedrBdaeT kaGpHpyo-
WM MOMEHT H4 BepToJeTe, YTO MPHBOSHT K YBEJHYEHHIO Yrid aTaKH
Hecyuiero BHHT4 ‘M OwictpoMy Habopy ofoporoB. MoOiKHO NOBHCHTB

XapAKTEPHCTHKH VCTOHYHROCTH BepTo.JeTd, eclH YCTAHOBHTb KHHEMATH- ;

™

i
- !
’ Qur. 288, [MpesuHnHadeHAR CXCMA YUPABICHIA CTAGUIHAZTOPOM BepToOACTA l
fomepeyroil CxeMer. H
{—wTypnan; 2—BHHTNEOH MeXaHu3M; J—BHHTOBAN raiika; 4~0apaban; J-—auRT; $—TATA ]5
K crafidauaatopy.
k

rt e s = =

YeCKYI0 CBsI3b YIia OTKJOHEHHA CTAGHAN3ATOPA ¢ YIJOM OTKIOHEHHA
PYSKH JIeTYHK4 (JKeJ4aTes/bHO 3TY CBA3b OCYLIECTBIATH C MEepeMenHbiM G
NEpeNaTOYALIM OTHOIIEHHEM) . =

| § 7. MEXAHH3MEI CHATHA HAIPY3KH C PYHKH JIETUMKA

Ycumie Ha pyuky JIeTYHKa Nepefdercs OT JIONACTeH HeCYLIero BHIH-
Ta. [HapempHeie MOMEHTH JonacTell © MX H3MEHEHHe CO CKOPOCTBIO MO-
JieTa B GOVIBILMECTBE CAyHaeR He 44I0T HeOOXOLHMOTO TPajHeHTd YCH-
Ji¥s HA pyuEe JeTudki. B HexoTOpOil CTeNeHM ITOMD MOMXHO ROCTHUR
peryJupoBaHieM TPUMMEDOR Ha 3ajHell KpowmKe Jonactelf, no B 6oib-
-UFMHCTEE CJyYaeR [N NOBHIUEHRS MHAOTAMHLIX CBOHCTB BepTOJeTa
HOYT Ha €O3/1aHHe HYXHOM) HCKYCCTBEWHOrQ MpajHeHTa YCHJHA HA pyd-
K€ YIpazJjesdst § CHATHE Upe3MepHHIX Harpysok ¢ pyuxH. st storo B

-—_§

.!’ -:_m.gH- T

s
[,
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Bud no cmpesne A

Gur, 289, Pasrpyaoussie NpyKukbl OAHOBHHTOBOFC BEPTOJIETA.

J—pyuKa ynpapietma; 2—taAra; S—KauagKa; 4—povin; S—ay6aaTra; §—paarpysounLe Hpy-

MHHD MOREPRMHOrO YNPABABHKA; 7—KauadKa, S—cTaKuoll Tpoc; S—samuxaoufi Tpoc:

I0—pasrpysouHbie MPYHEHK DTPOAOJIBHOrG YOPABNEHHH: fI—CAaMOTODMOSALIMA MOXARHIM;

12—INTYPEANBIAK MUXBHA3M2 DasCPy3KM NPOACALHOTD YHPARIEERA; J$—WITYDHANLYRE Me-

XBHN3ME PAITPYIKE FIONEPEYHOrOG YNpasieHus:, 14—THra MOXaHHIMA DAIrPYIKM NONEPEdROIO
yapaBheHust.

Paspes no 4-A

TR
N\
g

dug no cmpesxe L

g
@ur. 290. Paarpysounas npyxHHa.

J—RUTHEERON BAAHK a WIEKTpOMEX #—3yGuaTuft cextop, 3—HOPRYC pa3-
rpysounoro MeXsHM3MAa: J—HEMOAPHNHAR BTYNKA; S—NpYXHHa RS HEHTDHPOSAHMH DYVRH;
- 6—BANMK PAACPYINH: 7-—BTYJKA -LZAR PEFYAHDPABARHA 3ISTRKKH MPYXKAHL; S—BryIKa aaw
_BBIBHDANHT JOBTA UPH 3aTSHKE NPYWHBH; 9—Buclmns Tpyba, If—crepmenn; [l—iwny-

KOHen, -CTepiKRA; [2—XBOCTOBHK Noj onbpy: -IS—{uiaMen, KpenaenKs CeKTOPz i
puuars yapamnewns; {4—BTYAK2 Kpenjenhs MNPYKHHb: J5—OpymaHa Jist seifupanus
- Afodys n ABUETNCHUH; {G—peryawpoBodiaft Goar; 17--syfuaror woneco.
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NPOBOAKY NPOAOMILHOTO H TIONEPEUHOTO YIPaBASHHS BBOAST TIPYHKHHHL €
PECYANUPYIONMME HX MexanusMamH. [TpHBOAE 3™HX MeXaHH3MOB Obl-
BAIOT PYMHEIE HJH BJEKTPHICCKHE.

Ha our. 289 npupefenHa YCTAHOBKA 3THX NPYXKHH Ha ORHOM H3
BepTONeTOB. Ba/jaHCHPOBKA DYUKH IPYMHUHAMH IPOUCXOLHT BPYUHYEO
TOCPeACTBOM WITYPBaAbuukoB [2 U /3. B nocaedHHX KOHCTPYKIMAX
BEPTOJIETOB Da3rPpy3ouHble NPY:KHHL 1A O0aJlaHCHPOBKHM PYYKHM pery-
JIHPYIOTCA 3MEKTPOMEN2HHIMOM, COCTOSIIHM U3 3JICKTPOABHrATEIs Y
HIeKTPONPHBOAA.

Ilputenennnle Ha ¢ur. 280 npysuHE paboTalOT Ha pacTaKeHHe.
TIpHMeHAIOTCA TaKKe Pasrpy3odHble MPYXKHEE, PagoTaCILHe HA CHa:
TEE, WIH NPYXHHH B BHAe NpYTKa, DaGoTAIOLIEr0 Ha 3aKpyuHBaHHE
(tbur. 290). JI1% LeuTPOBKH PYUKH Ha MoGom yrie GamaHCHPOBKH NPy~
KHHE § RAIOT NPEABapUTENbHYIO 3aTHHKKY.

'§ & JAEMMPEPH B MMPOBOAKE YNPABJIEHHA

Veunus, HAYWIMe OT JONAcTell Ha DYUKY JeTUHKa, HMEIOT MepPHONM-
yeckHil xapakTep. OHH BHISHBAIOT «ePraHbe», «BOXICHHE» H «TPHCKY?
PYUKH, uTG yxyAllaer ynpaBJaseMoCrb BepTosiera. [lpempapuTesibHas
3aTsKKa PasCPY3CUBEBIX DPYKHH HaeT BO3MOXHOCTE HE OLLYMIaTh Ha

thur. 291. Muaparauueckuit feModep B nNpoBoike YOpapleHHs.

J—ynnoTHeRMe; S—IUTOK: J—MHKACD: ¢mApHKORWE KAANAN: S—NPYMHEEA; S--TOpILeHb;
7—UHARIRP.

pyuKe HeGOMLLIMC HEPHOAHUECKHE CHIBI, 1O 3TOH MePbi 06nuHO GHBaeT
HEJJOCTATOUHO, H AJA INOrJOLIeHHs BHODALMH E MPOBOIKE YIIpanieHHA
FIPHXOJUTCH CTaBuTh BOJNH3M aBTOMATA-NepeKoca AeMnepHL.
Jemnieps GHBAOT HHePIMOHHEE K THAPaBIHUecKUe. HHepuHoHHEle
aemoepnt (cM. ur. 279 H 204) uMenT TOT HELOCTATOK, HTO HPH
G0JbLIHX YCKOPEHHSX OTKJOHEHHH PYUKH B 3THX AeMI(epax BO3HWKAET
HHEPIHOHHAS CHJa, BHauaJle NMPENMATCTBYIOMANA OBHIKEHHMIO PYUKH, a B
KoHLE JBMAKEHHS YCKODsIOasa ero. :
HenocraTkom ruapasiinyeckoro nemmpepa (tur. 291) ssasercs Ao-
LOJIHMTEJbHOE TPeHHe, BBOAHMOE B NPOBOJKY. YNPABJEHHs; HO I'ACHT OIl
spbpanuy aydme, dem neMndep Huepuwonnbiii. [l Tex u Apyrux
JAemnepos, 4ToGel NOracHTL BHOPAIHH, HYMHH Majdsle flepeMmelleHHs
B npopoaxe ynpassaenns. [awewnio Bubpauuii 5 NpOBOAKE YNPaRAeHUA
coneficTByeT TPOCOBAs 4acTb NMPOBOXKH. .
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Bope6a ¢ BHGpamksMM DyuKH 3aCTABRJA HA HEKOTOPHIX {Aaxe
JIETKHX) BepTOJieTax NPHMEHHTb HeoOPaTHMOe YIpaBjieHHe, a HeoBXo-
RHMBIH rDajHEnT YCHJHE HA pyYKe CO3HABATH NPYKHHAMH.

§ 9. BYCTEPHOE YNPABJIERHE

YrpapJiieHke BepTOAeTOM IIPH NOMOLK GYCTEpPOB CTaJ0 B NOCIEAHee
RpeMs BecbMa pdcnpocrpadeHHbM. Jiag  KDYNHBIX BEPTOJETOR OHO
AIBJSETCH €AHHCTBEHHLIM BO3MOMHWIM CNOCOGOM MOJNYYEHHS JIETKOTO
yvnpasnenus. Ha BepTonerax MOXHO NPHMEHRTH GyCTepHOEe ynpasJleHHe
ABYX polloB: HeobpaTHmoe (cM. pur. 275) u wacTuuno obpaTHMoe (cwm.
Gur. 276).

Ecay mapHupuble MOMEHTHI 83DOAMHAMUYECKHX CHJI HA JIOMACTAX
CO3JaM0T MOJIOXKHTENbHEA rpajuedT YCHJHE Ha pyyxe JeTuHKa, TO
*enareapHo OycTepHoe ynpaBsdeHHe JeslaTh YacTHYHO OOPaTHMEIM, HO
TOrJa B NPOBOJKE YNPAaBJEHH® HYXHO IOCTABHTL Aemndeps aas Io-
JIOWeHHR BHOpanuil OT NePHOAMYECKHX CHJI, MAYUIHX C Jonacre#l HecCy-
Lierc BHHTA. - .

Heo6paTthMoe GycrepHoe ympaBJjeHWe HCKIOUAaeT BHOSDAUMH PYIKH
JIeTHHKa, HO TPH 3TOM JIeTYHK He Syder omWlyaTb HeoOXOAMMOro rpa-
AHeHTA YCHJHE Ha DYdYke NpH INOJETe € NOPH3OHTANBHOH CKOPOCTBID.
B atoM cayuae HeobxoiMMHE [JH YNPABJNEHHR YCHJHMA Ha pyuxe OpH-
Aercs CO3ZaTh NPYMHUHAMH, Pery/lupys KOTOphie MoxHO cBajaHCHpO-
BaTb pyuKy npH JboM ee oTkNOHeHHH. TakHe NPYMHUHH HYXHH H IJIF
YACTHYHO ofpaTumoro GYCTePHOrO YNPaBJeHHs Ha pexHMe BHCeHHs.

Jns HazexuocTv nuTanHe GycTepoB (HATHETAIOUIYIO JHHHIQ M Ha-
cochl) cnegyer Ay6.aHPORATE.

§ 10. CTABWJIN3HPYIOUWHE YCTPOHCTBA B ¥YNIPABJNEHHH
BEPTOJIETOM

H3 Beex crabunu3supyrowux npecnocobreryil, NPHMeHABILKXCA IS
NOBbIIICHHA JHHAMH4ECKOH YCTOHYHBOCTH BEPTOJIeTd, B HEKOTOpPOH Cre-
" MEeHH OKA3d.HCh YROBJETBOPHTENLHLIME CTAOHJIM3KPYIOUIMEA CTepXeHb
H CepBOJONATKH.

Crabunus3upyiolliiil cTepedb (cm. ¢ur. 148 u 256), nocaxeHnsii
].HapHHpHO Ha Ba., (‘.TpEMHTCﬂ COXpﬂHHTb CBOK) IJIOCKOCTH Bpa[lIEHHSI B
MPOCTPAHCTRE.

B npoBojke ynpaBieHHE OT aBTOMATa-NepeKoca A0 puidara JIONacTH
HMEeTCs K44udIKd, Olopa KOTOPOl paiMellleHa Ha CTaGHIH3HPYIOILEM
cTepikHe. Boaronaps 3TOMy BCsKOe OTKJIOHEHHE REPTOJIETa BhISbBAET
BOCCTAHABJHBAOUME MOMeHT. CTa6HIMSHDYIOUIMH CTepMEeHb HMeeT
rrApaBanYecKHl Aemndep, KOTOPLI BBefeH AJA TOTO, UTOGH CTepHeHE
B HYXKHOH CTereHH CcJliefoBaJtt 3a BajgoM. XapakTepucTHxa mAemndepa
onpeaensercs M3 pacyera yCTOHYHBOCTH BEPTOJETA CO CTaOHIM3HPYIO-
ILHM CTEPKHEM.
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-

CepBomonaten (cm. ¢ur. 280) TaKxKe CO3AAT CTAGHNH3HPYIOLIHE
spekt. BCAKHI HAKIOH NJIOCKOCTH BPAlIEHHH HECYIErO BHHTA BbI3hi-
BAET IMK/IHUECKOE H3MEeHEeHHe Yrid yYCTaHOBKH CepBOJIONAaTOK, MOTOMY
uTO TOYKd B YAepKHBA€TCA aBTOMATOM Ha MeCTe, a OCEBOft IUApHHp
CEepBOJIONATKY MNEepeMeLldeTcs, 3TO H NPHBOAHT K JEeHCTBHIO, SKBHBA-
JIEHTHOMY JHEHCTRHIO aBTOMAaTa-Nepekoca, CO3/AIDUIEre BOCCTAHABJIH-
BalOWKi MOMCHT. JladbHellmuM wAroM K O6JeryeHHIO NHJIOTHPOBAMHF
BepToOsieTa M TOBLILIEHHK) €ro YCTGHUHBOCTH ABJAETCH YCTAHORKA WHa
HEro ABTONHIOTA.

§ t1. KOHCTPYKUHH HEKOTOPBIX AJIEMEHTOB YTIPABJIEHWA

Bonbiuas 4acri 3geMeHTOR YIPABJIEHHs BeprosieTa (pydKa JeTUMRY,
nejanH, TACH, PhYArH H KAY3JAKH AHeCTKOMU IlpOBOI.U(H ylpaBJiCHHA, po-
AWKHM TPOCOBOH TIPOBOIKH) alUaJODHYHA N0 KOHCTPYKUHH 3JIeMEHTaM
ynpaedeHus camosera. Iloatomy
KOHCTPYKIMIC HX MH He Oyzem
pPACCMATDHBATD H OTCHUTAEM HH-
TepeCyHLIRXCH K JHTEPATYpE IO
camovieTaM. 34eck MH HPHBONEM
KOHCTPYKUHIO SJEMEHTOR, -Cnely-
tuueckux Baa Beproveron. K ta-
KHM 3JeMeHTaM o'rﬂkocn'mﬂ: aB-
TOMAaTH-NePeKOCk, PHYATH LI4r-
rasa, cymMapHuo-nupdepen-
LHAJbHEIE MEXAHH3MEL H KPHBO-
IIHIMALe MEXAHH3MH ABTOMATOB-
nepexocos.. (Koxcrpykuus asTo-
MaTOB-TIEPEKOCOB H  PHIYAros
war-raza ObJa yXe ongcaHa
BhIlIIE),

Ha ¢ur. 292 usobpanied cym-
MapHO-ANGPEPCHIHALRBIE  MO-
XdHHU3M THNA NapaciieorpaMMa,
Ha ocuoBHom phiuare 2, umelo-
IeM ocb A paswmeties Ha ocy B our. 292, Cyumapro-puddepennuanprnil
Tpexnreunii puiuar 4. Ilneuo o MEXAHHSM THNA MapaJNeNorpaMma.
COEJHHEHO C JBVILJieYHM phYa- {~TATA OT PYVKH YNpasnepus; 2—oCHOBHOR pbi-
roM J, MMelouli oGUI0 Hemo- L uyinouh puar: £ -themaewd nar
ABHXKHYI0 ock A, Tarofi 5, KoTto- TATE OT DYSKH YNpaBierms.

_ bas BMecTe € maeuaMu @ M O M
CCHOBHBIM poiuaroM 2 ofpasyer napajnesorpamy. Ips OTKIOHEHHH
GCHOBHOTO PHYara TAFE 6 # 7 ABHPAIOTCH B OyIHOM HANpPABJIEHWH, d IIpH
OTKJCHEHHH MBYNJEYerD DHUAra — B PasHble CTOPOHHL DTH NPOBOLKH
AeficTBYIOT HE3ABHCHMO APYT OT APYra GJaropaps BBefeHHIO napaJiie-
norpamma, ITogo6HEIE MexaHH3M DPHMEHEH B CHCTeME YNpaBieHHs
BepTOJeTa MmoNlepeunodl cxemel «pur., 278.

512
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Ha- ¢ur. 293 uzo6pamen TaKo e M0 REeHCTBHIO MEXARH3M 3KCLeH-
TPHUKOBOTO THINA, MPEMEHeHHLIH B CXeMe ynpasJesud dur. 279, Tpexnae-
yHe puiuard - MoryT OTKJIOHATHCE B ORZHOM HATPABJCHMM ~— TNPH Heit-
CTBEH TAT 7 K GyAyT MepeMelliaTeCs B PA3HEE CTOPOHBI—IPH BPalileHRH
anesziouek 4 menbio ['asnd 61arofaps SKCUEHTPHKOBHIM BajukaMm § M 6.

fided
1

st I
RPN

Our. 204. Komcrpyxups KpUBOIIMIGro Mexa-
HH3MA,

J—HaKOHEGUHEK TArH; 2-—-BEPXHAR UARCTE KOpryea Me.
XBHHIMA; J—HIDRHAY HacTh KOpmyca MeXaHHIME;
4—o6ofiMa: 5—Ba/MK € KPHBOMIBIOM; . 6—ayduaTwii
cexTop; 7—poauk . YAOpaBABHEA! S—unepiHonELH
nemndep (MaXoBHYOR); $-—BanWK ¢ MaIhM aylua-
THM KofecoM: If--Ooabuoe 3ybaaToe -Kovieco; fi—
a2yGuaToe KGAeCo HHEDUHCHACTO Aesidhepa: 'f2—xnop- *
Ty¢ MHEPHHOHHOTO Aemmrpepa; f3—BTYARE.

Ha ¢ur. 294 noxaszaH KpPHMBOLUHITHEIE MEXAHH3M BepTOMETd, BKJIO-
uyaeMblli B TPOBOAKY MPOJOJBHO-NONEPEYHOro ympaeienud. Tpocopas
NpoROZKA Uepe3 pOJHK 7 MOBOPauHBaeT BANHK & kpupowuna. Ha xpu-
BOIIMNe Ha MOMIIHIHUKAX rocameHa ofofiMa 4 C DEIMArOM, OTKJIOHSIO-
IUMMCS B OJ{HOM MJIOCKOCTH GIArofaps CKoJb3fuieii NMOJA3yHIKe, cHasiieh
Ha puuare W Aguraomefics B feranu /3. Kowem phuara coefmHeH
Tarolt / ¢ aBTOMaroM-TiepexocoM. B ojfroM Kopyce 3 ¢ 3tMM Mexa-
HHSMOM_ BHINIONHEH H HHEDHHOHHBIH femntdep, cocToninal M3 ABYX Nap
3y6uaThX KoJec, NepelatomnX BPAlIEHHe OT BAMMKA K MaXOBHUKy 8.
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§ 12. PEKOMEHAAUHH MO MPOEKTHPOBAHWIO ¥NPABJEHHSA

Paccrosisiie OT NJOCKOCTH ABTOMATA-NEPEKOCa KOJBLEBOTO THNA IO
TWIOCKOCTH BpallerHsi (IIOCKOCTb, NPOXOAAIUAS HepPes LEHTP BTY.KH)
NOJDKHO OHITh TAKHM, 9708kl TACH, COERHHSIOHIME ABRTOMAT-HepeKoC
¢ pblyaraMu Jionacred, ObIH AOCTATOUYHOH AJHMHBI BO HaexKaHHe Hee-
JIATENILHOrO M3MEHEHHs YIVla YCTAHOBKH JIOMACTH NpH KoneGaHuu ee
OTHOCHTEJIbHO BepTHKAABHOTO WwapHupa. Kpome Toro, atTuM paccrosHHeM
HYXHO ofecneuuTh HeOGXOAMMEI XOA BIGJIL Balla ABTOMATY-IEpeKocy,
eCJIH OH MepeMemlaeTcd NPH YyOpaBjeHWH OOLIMM IIATOM  He yLlero
BHHTA. 3T0 paccrosnHe B cpefiHeM pardo 250—300 ma. JKenarenaoho,
y1o6El THATH, COSNUHSIONME: ABTOMaT-TIepeKOC ¢ pHUAraMH JomacTeil,
6LLIE HanpaBlieHb! MApAafJIeNbHO Baly, T. €. GblTH NepIeHNHKYJAPHH
K IJIOCKOCTH ABTOMATA-fiepekoca INPH ero HeHTPAJILHOM IOJIOMEHHH -
(TOYKH KPemJIEHEs] 3THX TAT JOJDKHH! JIeXKaTh B TMIOCKOCTH, Npoxoasued -
Yepes LEHTP Kapjaha WIH I[APOBOr0 IMApHHpA aBTOMATA-MEPeKOCa).

OcH KapiaHoB HyXHO YCTAHABMHMBATL HA IUAPHUKOBLIX HIH HIOJbYA-
THX TOAUIMIMHHKAX € MHHHMAJbHLIMY mopramMu. Ecomm BMecto KapaaHa
ABRTOMAT-TIepeKOC uMeeT IUAPOROI IUAPHHD, TO JyHlle BCETO ero CTABHTH
He Ha Bally, 4 Ha HEMOJBWXKHOM CTakaHe, TaK KaK B T4KOM Clydae
YMEHLIUAETCA €r0 H3HOC, He GYZeT LUMKJIWYECKOTO CKOJMbKeHHs, H, cJje-
JNOBATEJIBHO, NPH YTeUKe CMA3KH YCTpPaHsercsi OMACHOCThL 3aiHpoB. Bee
INAPHHPH!, 2 OCOGEHHO Te, KOTOpHle HAXOAATCS B UHKJIMUECKOM HBHIKe-
HUH NIPHE OTKJOHEHHOM ABTOMATE-IepeKoCe, HYXHO XOPOIUO CMAa3LIBATh
M OpefOXpaHdTh YexJam¥ OT nuiM M ejark. Kosslla aBromarta-nepe-
KOCa "JIOMKHE! OLTh JOCTATOYHO HECTKHMH.

B arToMaTe-mepekoce THNIA «mayKs He HOMNKHO OHTE JopTa BO

" BHYTpeHHHX IMAPOBHIX luapHupax (LeJecoofpasHo BEOLHTH ABTOMATH-

YeCKYIo NOATSIKKY LIAPOBHIX BKAaJHIUEl, HAIpHMEpP, TAK, KAK 3TO CAe-
nauo Ha ¢wur. 266). LleHrpaseuniil peuar asToMaTa- nepexoca JOJIHKeH
GHITE XKECTKHM Ha HM3rHO. _

[Ipu npoexTHpOBaHMM aBTOMATa-nepeKoca KPUEOIIHMIIHOrO  THIA

 OBOPOT KPHMBOWIMMA HyXHO Opath B npefeaax. 60° — B ananasone

JHMHeRHOH 3aBHCHMOCTH YINla HAKJIOHA . aBTOMATA-NepeKofa OT yraa
HOBOPOTA KpHBOmuNA (B OpeAeiax, yKasaHHHX Ma rpadmke ¢ur. 269).
IpoBoaka mpoAo/LHOIO H MONEpeIHOro yrnpasieHHs OT PY4KH JeTUHKA
RO aBTOMAaTa-Nepexoca MOXerT GblThb TPOCOBOH, JKECTKOH H CMelIaHHOR.
TpocoBas NMpoBOAKA Jerte, YeM MKeCTKasl; KpoMe TOro,:OHa IOrJollaer
.B. K2KOH-TO Mepe BHODAUHMH B LeNH. YIpABIEHAS Girarofiapst rECTepesHCy
‘B, pacrauyTon. Tpoce. T1o 9THM. cOOGpaKeHHsM QHA JAaxe JKeJdrelbHa,
qp, .C Apyroit cTopoubl, TPOCOBAs MPOBOAKA MOXKET YB&JUUHTH TPeHHe
n eny . ynpameuﬂﬁ H BH3BaTh sanaanﬂnmme ynpaa.ngmm H3-3a .yipy-
I‘m’l BHITS(KH Tpoca. B npoBosike. oT pyuK .JleTudKa jo aBTOMATa-nepe-
_KOCd MeJIaTelIbHO BCIOZY HMETh JQCTATOYHO Goapiuod xo/4, 9TOGE! BJIHS-
e moqrms H ynpyroit fehopMauuH AJHHHOM., nposo,mm MeHblIe . cxa-
3HBANIOCH. HA 3ANASNBIBAHKH YUpABJeHHs. . . .. ..
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CoOTHOlIIEHHE MeXAY YCHJIMAMH, NMpPHAATAeMBIMH ORHOBpeMeHHO K
pyuKe B MPOAOJBHOM M ITOMepeYHOM HANPABJCHHAX, 4 TAaKXe M K nena-
JAAIM, HY>KHO GpaTh, KaK y caMOJIeTa:

fﬂ= 2
Pronep -
L _p,
Pronep

[Tocne Toro Kak BHGPAaH THI aBTOMATA-NEPeKOCa H €ro OCHOBHEE
HapaMeTpH, B 3ABHCHMOCTH OT CX&MHl BepTONeTa HAMEYeHhl 3JEMEHTH
B MPOBOZKe, OGeCNeuHBAIOLIHE He3ABHCHMOCTh AEHCTBHA OT/RAbHEIX.
YOpaBJIeHH ], PEKOMENLYeTCsl COCTABATE NPHHIMNHANLHYIO CXeMy yNpas-
JenHsi Beprodteta. [1ocye 3TOro, 3aJaBLIHCh YIAAMH OTKJOHEHHS, HYHK-
HO TIPOBEPHTH KHHEMATHKY-YNpARJIeHHS MO OTAEJBHBIM TIPOBOAKAM B
KpafiHAX MOMOMEHHAX, & TaKiKe NOCTPOHThL IpaHK HSMeHeHHA YIJa
YCTaHOBK# JolacTeff B 3aBHCHMOCTH OT OTKAGHEHHS pYYKH, mexadneit
B phiyara o6llero mara. -

IMpuBonumM pekoMeHjyeMEle YIilkl GTKIOHEHHS YIPaBJeHHs.

Hna awboropepTroaera

TpH NPORONLHOM ympaBaenun . —+20°
Pyuka { :
npu nonepeyHoM ynpaenedHH . —+15°
Hepaaw . . . . . . . . . . . . . . +2°
Puyar mar-rasa . . . . . . . . . . . 45—b5
PykosiTka rasa . . . . . . . . . . . 180—220°
ABTOMAT-IEpeKOC
a) TMpopoNbHOe OTKAOHeHHe . . . . . OT -F5 o 8%
6) nonepeuHoe OTKJAOHeHMe . . . . . oT +4 1o -+6°

Jdas ONHOBHHTOBOTO BEPTOJE&TA C .XBOCTOBHM
BHHTOM _
HaMeHeHHe yria ycTaHOBKH JonacTefi:
OpH UHKJIHYeCKOM YTpaBJeHHN

MPONOTBHOM . . . . . . . . . . . 6
 MOTIEPETHOM . . . .« -« .« - . . . . I5&°
1pH ynpasiaeHun ofluum piarom . . . . 11°

HaMenerye yria ycTAHOBKH XBOCTOBONO (PyJeBOro) BHHTA
Npu DWIHOM OTKJIOHEHHH Nepaliell . L2
*¥rou orkJoHemus craGuiausatopa . . . . 20°
.-Jlma ABYXBHUTOBOro BepTOJeTa HonepeuHORH
cxXeMH o :
HaMenenre yria ycTaHOBKH Jonacteit:
NIPH HMKAHYECKOM YNpasieHHH
gponoabHOM . . . . . . . . . . . 6°
AYTEBOM . . = . .+ . « - - . . . -4

fu—
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1py -ynpasaends. OOIMM WaroM.-. . - , » 9 . .
e MPH-HONEPEUHOM - YIPABICHHI. . 3 +§°
YIOAl OTKAGHEIHS CTAGHINIATOPE, vy - -2

Jdnasa #ApYyXBHHTOBOLO BepTOJeTa npou.o.rlbﬂoﬁ
CXeMu ' :

HameHenne yriaa ycTaHOBKM Jonacted;
NpH LHKJIKYECKOM YIpaBJeHHH

mpojosbHOM . . . . . . oL . . 8

' fiotrepeykom v, L o

, NyTeBOm : e ot

npH YpaBIeHHd’ oﬁnmm unarom e : 10°

'OpH  1ijonoiibRomM  yripaBJenud (Sa cder AH(])d)CpeHquJ[bHOFO
HSMEHEH‘HH oﬁ.noro 'lI.Idl"?l zmyx BHHICI-B L0 H0.5°
Bheoo ' I‘i’wsdr‘/l/[' ; __
i . IHAECCH BEPTOJIETA"" o v

§ 1. HAGHAYEHHE H TPEBOBAHHH

lilaccu BeproseTa NpeAHasHayaelCs, AIs QOrMOILIEHUS KHHETHYeCKOH
SHepruM nps. nocagke. Ha KOJeCaX TI4CCH BepTOJET NPOM3BOLHT pY-
JIEHKY T1Q_3edJie, 4 TaKie NMPOGEKKY BO BpeMsl MOCANKH C BHIKJIIOUEH-
HEIMH IBHFATEAAMY C MIAHMPOBAHAS HA ABTOPOTHPYIOUIMX - BHHTaX.
Kpome KosecHolo maccH, 44CTO BCTPEYANOTCH ILIALCH .¢ G4JMIOHHBIMH
UONNABKAMH JJIs MOCAJKH Ha BOAY; WHOILA Hapsajly C BALIOHAMH
1MACCH MMeer H KoJeca (T4KHe BepTOJIETHI- amtlm&m MOryr cazuThCH HA
oYLy H.BOLY) . B nocsieiHee BpeMs NPHMEHAOTCS l.ua}ccn €, MOJIO3bAMH,

osnm;almmmm TPOH3BOAKTH noC4aznKky B IPA3b, PHIXMBIR CHer. Berny
HeBOMmIKY ' CKopocTed Tofietd ¥ GoMbUIHHCTE S p'rojzemn HIACCH He
y6rpaloTes; OGHYHO NMOKa OrpAHHIHBAIOTCH ycmﬂonxon obrexaTenefl Ha
cTofiKax M mnofikocax  Iraccd. Ha  hocAémink ' 8éphbierax, HMelolux
MAKCHMAJbHYIO COPH3OHTAIBHYIO OKOPOEHE v 25 imi&av {ca. dur. 9
u 15}, noaBUIMCE YyOHPAIOUIHECH [IACCH. i

Tpefosanns, npeabapaseMble K MacCH BepTOJte'ra : c.neﬂylomne

1. Ycrolunpas pysesmKa Ha seMie, - oo '

2. Hocratounas amMopTH3ALHE JIA nornoﬁiemm 'y,uapa HpH TIOCdAKe
(IPH COOTBETCTBEHHO MHEJNATEIbHEIX xapamepncmmx AeMI(pHPOBAHKS
Koneﬁdmm «3eMHOTO PE3OHANCHR). -

- 3.-XdpaKTepHCTHKA = AMOPTH34aTOPd - JOJIHHA OhITb TAKOH, 4TOGBI
nocsie yA4apd O 3eMJI0 ero KOJieCid OCTABANHCh B CONPHKOCHOBEHHH, C
3emjteft, T. e. BEDPTOAET He AOJIKEH MOMANDHIHBATD NOCIE YAAPA O SEMITIO.

4. HocraTounas NpOYHOCT.

5. IMpocToTa M3rOTOBRNEHHS H ymﬁcmo 3Kcn.nya'raunn. o

6. MunrMadbuui Bec.
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§ 2 CXEMB H KOHCTPVKU.HH IJACCH

laccu, IIPHMEHSIEMEIE B HACTOfliIlee BPEMS Ha BepTOJeTax, BeChMa
PasiuyMel no cXeMam. BeTpeyaioTcR TpeXKoJeCHHE INACCH — ¢ AHyMS
rAaBHEIME H OLHHM NePeNHMM HJIH XBOCTOBHIM KOJICCOM, WETHIPEXKoJec-
HHl€ IACCH — C ABYMS FA4BHBIME W JBYMS NePelHHMH W C ABYMS
JIaBHHIMH; TNePeAHHM H XBOCTOBEIM KOJECAMH %, HAKOMEl, MOTYT
OBITb II4CCH, Y KOTOPHIX BCe YeTHpe KOJIecd AB/SIOTCH TMABHBIMH,

Tepesuue Kodeca TIOYTH BCerna’ OpH-
enTHpylolfHecs, YopMO34 Ha IVIABHBIX KO-
Jecax MOryT GHTbh MEHee MOIIHBLIMH, YeM
¥ CAMOJIeTd, T4K KaK BEPTONeT TOPMOBHT
‘B OCHOBHOM HECYIIHM BHHTOM, a JJTs Das-
BODOTOR NPH PYJASKKE NONb3YIOTCE NyTe-
BEIM ynpassieHueM. TOopMoza Ha KoJecax
CJYXKAT AR YOCPHAHHA BePTOJETa ¢ He-
BPALIZIOUIMMCE HeCcyllldM BHHTOM Ha H4-
KJOHHOH IUIOCKOCTH MOCAe NOCAJKH Ha

CTOAHKe; TMOITOMY YNpABJIeHHe TOPMO3a-
MH KoJleC HA BePTOJieTe MOMHO HAelath
-o6LIHM, y'-IHTbIBdB, UTO PYJENKA COBEp-
IN4eTCs ¢ MaJofl CKOPOCTBIC W MpH ob-
JIETHEHHOM HECYIIMMH BHHTAMH BepTo-
JIETE CAMOJIETHBle KOJeCa MOKHO TpH
‘YCTAHOBKe HX Ha BEpPTOJIET MePerpyXaTh . N4
H4 9 /n . .
KoHcrpykuun I1uaccw Beprosiera no  @ur. 295, Tnasmas mora wacch
'THny AHAJOMMYHLl CAMOWICTHRIM® OHH BHI- OJHOBHHTOBOrO BepTOMETa,

. ; I—wnemaHar Oahka: 2—foayocn; 38—
TIVIHAIOTCS (bepMeHHI:IMH, G4NOYHEIMH W YUIKO; 4—YHHBEPCBJEKBE [IAPEHPH

PEMANKHEMH, - 5—KONELA; 6—aMOpTH3ALUMORKAR CTOH-
Faasuse” sorm maccu Ha Ka: 7YAIM KDEIIGHER,

¢wr. 295 MoKa3aHa IVIABHASR Hord LIACCH

OAHOBHHTOBOIO BEpTOJIETA, NPEICTARJAIOWAR COGOH TPEeXCTepIKHERYIO
MHPAMHAY; ABd HUMHHX CTEDXKHSE NHPAMHAB OOLEHHEHH B KJENaHYIO
Kopofuatywo Ganky I, Ha KoHile KOTOpOH BEJENAHa NOAyoch Kovieca 2,
Banks BHEKAenaHa W3 .1MCTOB M NpothHAell AJIOMHHHMEBOTO CIIdBa H
HIAPHUPHO TPHKPEnJieHd INBYMs Y3idaMi 7 K HIDKHeH nadeau ¢epMul
whrozesmKa, Balka B cedenrH mMmeer ofTeKaeMblil TpodHb, Y3en Kper-
JIeHHs TIONYOCH KoJeca MMEET ¢ BepXHeH CTODOHbI 6ajiku YKo 3 AAs
KpeIJieHHs AMOPTH34TOPd, 4 C IHXKHEH CTOPOHHE — YNOp NOJ AOMKDAT.
B KOHCTDYXUMI0 HAKIOHHON <€ INADHHPHBIMH KOHUaMH CToftKa 6
BKNICUEH aMopThsatop. Crofika 6 wpenmtes K Galke M & depyme
-~(hIose KA ¢ NOMOIUBI KApAAHHHIX miapuupos 4. Jas npueasy v OyK-
OHPOBKH BEPTOJIETA K CTOMKe -OOVITOM Kpemstcs kodbla 6. Ha kom-
NOHOBOMHOH cxeMe BepToviera {cm, (ur. 61) nokazaHel ryaBHEE HOTH
awacey B ‘e depMeHHON KOHCTPYKIMH NHpaMmgaibHoro Thna. He-

e .
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AOCTATKAMH TAKOH KOHCTPYKUMH SBJAIOTCH OGOKOBLIE fepeMELIEeHHst KO-
Jeca W JOTOJIHHTE/IbHA HArPy3Ka Ha dMODTH34TOD BCJEICTBHE Ha-
KJOHHOro nonoxkeHHs croiiku, Ha ¢ur. 206 noxasawa raasHas Hora
UIACCH BEpTOJiera NMPOJOJAbHOH CXeMBl ¢ BHAKOH AJiH KoJecd,

Ha ¢ur. 297 npHeemeHa cxeMa TJaBHBIX HOT LIACCH DHYANHOM
KOHCTpYKUHMH. Ha otorhyTthix KoHnax tpy6uaToit ocu 3 Kpensrcs KoJeca.
Ocy nopopaunBaercH Npu nocagke B onopax 4. Ha cepepune tpyGua-
TOit oCH J yKpennew pbiar 2, coeflHHeHHBI CO INTOKOM dmOpTH3a-
Topa I, YCTaHOBfelHoro BRHyTpH (rosenska. [naemble Horm maccu
PHYAXKHOTG THNA NMOKA3aHW ua Gur. 74, rie rnarHbe HOTH He CBS-

dur, 296, TnasHas Ho- pur, 207, CxeMa raBHLIX HOT WaccH
ra IIacCH EBeproReTa PuINaXHO# KOHCTPYKUHH,
OPONOABEOH CcXeMu l—aMopTH3atop; 2—peiuar; S--tpyfuatan och
BHJIKOH AAR Koaeca. IIACCH; 4—OMOpHI Sﬁaormﬂe Koutd TRYG-
yarol OCH.

3aHul ApYyr c apyroM ofiteii TpyGoH, a 06pa30BaHBl OTARTLHO ANA KAHK-
AOro KoJeca Ha IoJYyOcsX, TAKXKe TIOBOPAYHBAICUIMXCH B NOAIUHIIHHKAX,
pasMelleHHEX B GopTy rozenskad. JIOCTOMHCTBOM LIACCH DhIYAMKHOTO
THOA sABJISETCA NepeMelllelHe KoJec B OAHON BePTHKANbHON IJIOCKOCTH
6e3 GOKOBHIX CMelleHHHi, uyTo HMCKJIouaeT CpHB TOKPHIIEK KOJec MNpu
nocaaxe. :

Ha ¢ur. 298 usofpakeHa raBHAasA HOra WACCH 6ajloyHOro THNA,
pacnoJiolKeHHast NoA FOHAOJON BepToseTa nonepewHol cxeMbl. L{umuHAp
aMOpTH3ALMOHHOM cTOHKM 2 mMeer Tpamepcy /, KOTOpO#l OH KDenHTCA
X thepMe roufoiiti. ITa TpaBepca BOCHPHHUMAET GOKOBHIE HArpysKH.
UBaHHAD aMOPTHAIALHOHHON CTOAKM B [POJOJALHON IJOCKOCTH HMEET
B2 CXOMSLIMXCA HA Hewm noigoca 3. llITok amopruzaTOopa MMeeT moay-
oce § Ans Kpensewus Koseca. Ulmuu-wapunp 4 He aaer UTOKY MORO-
pauxBaTeCsd. B IuaccH GaJjgodsHoll KOHCTPYKUHH HeT GOKOBHIX CMeleHHi
KoJlec. AMOPTH3ATOD, BXOAAIHA B KOHCTPYKUMIO GatKir, NOABEpraeTcs,
TOMHMO OCeBLIX CHJI, AeflcTBHI0 U3rHOAIOLIHX MOMEHTOB. AMODTH3aTOPE!

#
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B LIACCH (epMEeHKOft M DBIYANKHOH KOHCTPYKIMM paboTawT TOJNBKO Ha
-OCeBHIe CHIBI,

[Tepenune norn waccu. o KOHCTPYKUMH repefiHHe HOTH
[aCCH GhIBAKT 6aT0uNble, PHIAKHBE H QepMentie ¢ OpHEHTHPYIOLIH-
MHCS KOJIeCAMH.

Ha bur. 66 BUAHLI Nepentne HOrH G6aslouHON KOHCTPYKIIMH C OpHeH-
THPYIOWHUMHCS, KQJ1ecaMH. KOHCTDYKTHBHO IepefiHHe HOTH BEINOHEHLI
CAMOCTOATeLHG APYT OT Apyra. Mmeercs ycramoska TiepeTHHX KoJsiec
puyaioro Thna- ((ur. 299) ua o6mef H3OrHYTOR TPyGe ¢ aMopTH3ar

dar, 299, Tlepeanns cToflka waces Sar. 300, TMepermas nora Tpex-
C ODHENTHDYICILIIMCH KEIE8c0oM. KOJECHOrO MIACCH € OPUEHTHPYIO-
INHMCA KOJTECOM.
/—aMopTHadTOp! Z—KHenanntl Kopnycs
F—Kojeto; 4-—TDPABEPCA; 5——3REHD Niyi.
BECKH TDAREDCH.

Tepom B (oaetamwe. Koncrpykuus opuentupyouedics nepefHell HOI'M
TaKXKE€ DpBIMAMHOrO THNA ORHOBHHTOBOTO BePTONeTa nOKa3aHa Ha
thur. 300. Hora cocrout H3 aMopTHzaropa f, YKpersleHHOTD B KJena-
HOM y3je 2, TpaBepcel 4 ¢ KoJecoM & M 3BeHa MONBECKH TPaBepCcH 5.
B Hefirpasbioe nofoxkende mepenmsa wora YCTAHABAMBAETCS ARYMA
NP YHHHAMH.

BerpeuatoTesn nepenmvie Horm maccu (hCpMEHHOR KOHCTDPYKUMH, Iie
AMOPTH3AUMOHHELE CTOHKH [OCTABJEHH! HakiaokHo. Ha ¢ur. 301 H306pa-
eHa OJHA M3 MeptAHMX HOM 1U4CCH BEPTOJeTZ NPOACTEHOH Cxembl
$hepMEHHOH KOHCTPYKUHMH C OPHEHTHPYIOLUMMECSH COBMECTHO KOTIe0aMH,
CBAAHHEIMH MeX[y €0G0H CTepitHsMH 2 ¢ UeHTPHpyOLled NpyHu-
Hoit 1.

Ha ¢ur. 302 usobpaxena nepefnss mnora BEPTO/IETA MOMEPEUHOH
CXeMBl, CTYXallast ONopPol NpH pysfeXxKe W NPeaOXpaHHTEJbHOH ormpoit
NpH Nocaixe. ' :

MpeioXpaHHTCAbLHLIE XBOCTOBM € ofnopa., ¥ Muorux
BEpTO.-'K’TOB OAIQBHITORCH CXeMbl Ha KOILC XBOCTOBOH OaaKH CTARHTCH
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IPeROXPAHHTENLHAS ONOPA-KOCTELID B LEJSX NPefoXpaHenHs OT yaapa
PefyKTOpa HJH XBOCTOBOIO BHHTa O 3€MJIO.

Kocthine nenaercs peccophbiM (ynpyrum), 4Tobbl yaap HM 0 3eM.TIS
OBl He MKECTKHM. YCTAHOBKa KOCTLIIA TMokasaHa Ha dur. 62 u 63. JLa
3THX Ke leJell IHOMA YCTAHABNHBAGTCS XBOCTOBOE Xodeco 6es amop-
TH3amMH (cM. ¢ur, 71). i

Mlaccw ¢c HonaasKkaMu-6aa-
Jonawmu Jam nocaaxuw Ha BOAY npH-
MEHSIOTCH MOMJIABKH-DAJLIOHEl M3 Jd1po-
pesHHeHHON TKawmd, HANOJNHeHHHE BO3-
Ayxom. . OHH Kpenarcs K HoraMm waccu H
K CnelMasdphbim (pepmaM, NpHCOEAHHCH-
uniM K Qiosensky (¢pur. 303).

Heorza macce ¢ 6as/M0HAMH-TIONIAB-
KaMH CHa6aloTcs KOJeCaMH, pacrofo-
WeHHHMH nog nowtasravu (fur. 304).
Takoe IlaccH nC320NMReT CAANTBCH HA

Dur. 30F. Iepensme cTofKH DUac- dur. 302, Mepennsn rora

CH BEPTOJETa [POACAbHON CXeMBbl, HIaCCH BepTosera mofieped-

J—nesTpRpyIOIan mpyKuna; 2— BOH CXeMl,
crepattE; J—aemmdben. {—aMopTHIANHOAREH 129

aaunp:  2—urrow:  F—HETHI-
MARHHD: 4—BHIKE.

CYLIy # Ha BOAY, H TaKofl BepTOJeT 10 CYLISCTBY fBJAETCH aMuOHCH.
Koneca nop nonnaskaMy oGJerdaloT NepeABHMKEHHE H M0 3eMie; B CMy-
yse apapHifucH 1IOCaOKK € IJIAHHPOBAHHS BEpTOMET He CKANOTHPYET.

Ha nexorophix BepToNeTax JJ/is CO3L4HHA IUIOBYYECTH B Clyyae aBd-
PHEHOI MOCAAKK Ha BOLY OKOJO KOJeC KPensTcs CHelHafbilkie HalyB-
UBIE KAMEpE W3 TPOpe3HHCHHOH TKAHM, KOTOPHE B MOMEHT NOTpYeHHA
Konec B Bofy Haaysatorcs (Qur. 305).

Haccw ¢ noxoabsumu. Ha ¢ur. 306 nokassHo oueHs -Jerkoe
To Becy M MPOCTOE B MPOK3BOJCTBE MIACCH C nofo3psMH. s mepeme-
HleHHs 0o 3eMJe To/A03bs HMeloT no ofHomy kujecy. Koseca ycrasos-
JeHB 1a KPHBOIDMIIAX, KaK BHAHO Ha (ur. 306, Tak, 4T0 NpH MOBOPCT:

2=
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§ 3, AMOPTK3ATOPbI BEPTOJIETHBIX UIACCH

XapaxrepAcTHKH MHEBMATHKOB & dAMOPTH3ALOHHMX CTOEK B DEPTO-
JeTe, B OTAHYME OT CAMOJETa, HYKHO NMOAGHPATb He TOJBKO M3 YCJIO-
EHS NOCAAKH BEPTOMCTA, HO TAKMKE H3 YCNOBHs jeMndHpOBalns apTo-
KoJIeGAHMH BePTOJeTd, HA3EIBAEMBIX 3CMHbIM DESOHARCOM. 3eMHON peso-
HAHC — B3aMMOZeNCTBHE EBYX KOJEGMIOLIMXCA CHCTEM: BEpTOJeTd — Ha
CBOEM LIACCH H JionacTelt MECYMIero BUHTd — OTHOCHTENbHO BepTHKAJb-
HHX INAPHHPOB. AMOPTH3aTOPH MIZCCH BepTOJeTa JOJKHLI IONMOLIATD-
SHEPruI0 4BTOKONeBaHHil K4aK Ha NMpsMOM, TZK M Ha obpaTHoMm xoje.
IIHeBMATHKE A4IOT TO.IBKO 5—6Y% Heobxoaumoro aeMmdHpOBAHHA.

56 13 42 #

Y

5

Dur. 308, KoHCTPyKTHBHAA CXEMA aMOPTH3ANHOHHOR CTOAKH.

J—wraa: 2—uuannap; S—kaaubpoBamiioe OTREPCTHE; 4-—YNUpHOe KOMBOO! J—YNAOTHENN®;
&—rafiKa, 7—aenorachtedn; 8—boat, $—tpybe. [0—Kapaad: Ji—Tok: [2-BepxHaf OyKca:
 A3-pTyARA: f4—Huakan Oyxeas J5—-3ANOPUINEROE |IPOCTPAHCTRO; JE—OTBERCTHN.

Pacuer amvopTH3aTopa Ha cilyda#l nocankd ofyCoBJHBaeTCA HOpMa-
MH IPOYHOCTH BepToJeTd. TpeOoBaHHA X dAMODPTH34TOPAM BO MHOIOM
COBMAJal0T ¢ COOTBETCTBYIOMIMMH TPeOOBaHHAMH K CAMOJETHBIM 4MOp-
TH3ATODAM. ’

Ha BeproJiere npUMeHsIOTCH MACAHHO-BO3JYUIHEIE 4MODPTH3ATOPH
OOBIYHBIX CAMOJIETHRIX KOHCTPYKLUHE. XoZ BHIGHp4eTCE: M3 YCJIOBHH IIO-
rJIoEeH s PerTaMeHTHPyeMOoi HopMaMK paloTel NpH nocagke. Jeda-
TEJILHO CTOSIHOMAOE OOMK4THE aAMOPTH3aTOpa JAoBOAHTE A0 50—60Y%,
TOrIa pyJexKa no asponpomy Gyaer Gogee croxoiiHol {markoit). Hano
NOMHHTB, YTO TIPH PYJexKKe BePTOJIET CHIBHO 06erdaeTcs; NoITOMY e
J4Th Manoe cTosiHOURoe OXK4THe aMOPTH3aTOpa, T. €. GoJblloe COMNPO-
THBJEHHE AMOPTH3aTOpP2 B HAyase XoAd, TO pyJexKa Oyner oueHb e-
CTKOH, ¢ MOANPLICHBAHHEM H4 IHEBMATHKAX (4MODTH3ALHOHHAA CTOHKA
He Byner paBoTaTh).

Ha ¢ur. 308 B KauecTBe npuMepa NPHBEeHa KOHCTPYKTHBHAR CXeMd
AMOPTH3AIHOHHOK CTOMKM TJIABHOH HOFH IMACCH MHPAMHMIANLHONO THNA
LN OHOBHHTOBOrO BepTOJeTd. AMOPTH34TOP — MACJSHO-BO3AYUIHEIH C
BEPXHUM PACIOJOMEHHEeM INTOK4 H HHXKHHM DACMOJOMEHHEM LHHAMHADAE.
Boznymnas xamepa pacnosoxeHa B mroxe. Ha npsmoM xone BO3ZyX
B BepXHefl MOJIOCTH CXHMIETCS MHAKOCThIO, BHITECHAEMO TNOPUIHEM H3:
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UH#Hedl monocTH. THAPABIHYECKOe CONPOTHBIEHHC CO3A4ETCH NPH TIPO-
XOMAEHHH JXH/AKOCTH Uepe3 KPYroBofi 3a3op MeAY TejdoM Hrasl 1 |
KpdeM OTBEPCTHST J. :

Has oraesenuss W TOPMOKCHHS CTPYH HNAKOCTH, BBHITECHSEMOH M3
HHXMe# TOJ0CTH, a Takke LA yMelbLlicHHR HenooGpasoBaHHA yCra-
IOBJeH XOpnyc 7 ¢ mOnBHKHOM Tapeskoil. _

O6paTHOE TOpMOMEHHE OCYILCCTBARETC JKUAKOCTBIO, NONABIIeH npu
NPHMOM XOfie B 3aNOPIUHEBOE OPOCTPAHCTBO H BHTECHREMOHN OTTYZa NpPH
06P4THOM XOne LOPIIHEM Yepes Ka- .
JIKOpORaHHKE OTBEDCTHSL Ha KOHUE FPu?

IITOKA, a TAKHKE KHAKOCTBIO, BH- JOI7 7 P

TeCHAEMO! Uepe3 XBa OTBEPCTHE Y 2000 e

OCHOBAHMSE KOPNyca 7 p HHMKHIOW 1000 — et

noNocTs. ¥morneHie 5 B aMOpPTH- ol - —

3aTrope BHIIOJMNEHC AJE WOABINK-  gpop P

HHIX COGOHHEHHH — B BHAE OJHOTO w000 L1 J \

KPYTJIOTO PE3HHOBITG KOJIBIA,; CBO- T

GonHo ILIABAOLIETO MEXOY -ARyMs saoc__“_ﬂ : i ;

KOMAHbIMH afi6aMu, ¥ AA Hero- 5000 AN ;

OBHMHBIX  COENMHEHHMH — B  BHAE  sam : -

ORHOT'O KPYTJIOTO! PE3HHOBOTO KOMb-  znnn 17 ! .

ua. IHuarpamma craruueckoro o6- £+ £ {

aTHR B PAGOTLl TAKOro aMOpTH3a. 2000

TOpa npveeieHa Ha ¢ur. 309, 000 T |-
XapakTepHuiv B auarpamMme pa- s 0 TE S pew

G6oTol ABISETCA MaKCHMAJBHOE yCH-

<THe NC aMODTH3ATOPY MPHMEPHO Ha Pur. 309. Jnarpammus

No.108He NpsiMoro xopa. K KOHLY  ;_ crpruveckors ofmares: I — patorn-

lIPSAMOro XOfla YCHAHe NPHBAHMXKAET- #MopTHSATODZ.

cA K cTrosHORHOMY. Takoit xapakrep

ARArpaMMB paloTel MenarTeseH 115 dMOPTH3ATOPOR WIACCH BepTovie-
TOB, TaK KakK 3THM HMCKJIOYacTCH INOANPHITHBAHHMe Beprodera, ocoleH-
HO npk rpyGoi#t BepTHKasbHOM nocaixe. Ilpu pawmofi nuarpamme pa-
GOTH 4MOPTHR4TOPa B KOHUE NMPAMOTO X0a NHEBMATHK HMeeT oba-
THE, NOYTH DABHOE CTORHOYHOMY; BEPTOJET [PH TaKo# aMOPTHEAIHE
KaK OH «NpUIMNaeT» NOCAE YAdpa NMpH TNOCalKe K 3eMJe,

Taasa VIT
SHOZENAH BEPTOJIETA

§ 1. HASBHAYEHHE H TPEROBAHHA

" Qrozeank BepTosieTa, TaK ke Kak # (ro3eqsax caMonera, npegHas-
HaueH AJA PA3MCIICHHS BHYTPH HEro 3KMNAXKa, acCAXKMpOB, IPY3OB,
oGopynoBakHs, TOILIMBA W CMa3sKy AJi% ABHraTedes ap. K Hemy kpe-
NATCA OTACAbHBIE YACTH KOHCTPYKLHH BEPTO7ETA: WIACCH, TIOAPeAYKTOP-
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HBE paMbl H KaGaHel C DELYKTODAMH, paMbl ABHratefefi ¢ JIBHraTens-
MH, Oonepeitite (MHOTAA KPHUIBA) H ADYrHe arperarl.

OcHOBHEIME TpPeGOBAHHAMH, NPeXbABIEMHIMH K (IO3E/ISNKY BEpTO-
J1eTa, SABJSIOTCH:

1. ¥ao6icrBo pasMelieHHst M XOpOLIHi 0630p MR 3KMNANKA.

2. ¥pobectro pa3melleHHs MACCAXHPOB M CO3faHHe HeoGXORHMOro
Kompopra. ]

3. MakcHMaJIbHOe HCNONb3CBAHHE BIYTPEHHHX OGBEMOB.

4. Xopolluit NOAXOJ K arperatam M yZO6CTBO MOHTAIKA M JeMONTA-
Xa HX.

5. Xopotras 06TeKaeMOCTh BHEIUHHX (POPM.

6. O6ecnedcHue TpeGyeMBIX HODMAMH NPOYHOCTH H 3KECTKOCTH.

7. IlpocToTa H3rOTOBJEHMA.

8. Manoiit Bec.

§ 2, KOHCTPYKUMH ©IO3EINAXENR

CcobfeHHoCThIO (hro3ensKeit BePTQ/ETOB ABJASETCS TO, YTO HA HHX 34-
MHIKAI0TCS GOMbIIHE PeAKTHBHHE KYPTAIMe MOMEHTHI OT HeCYIIMX BHH-
TOB, CHJIbHO HATPYMKAIOIMe (io3esmK.

¥ BEpTOAETOB OAHOBHHTOBOH CXEMbl 3TOT -MOMEHT Ilepefaeress Ha
«hrosestsizk OT NoAPERYKTOPHOM paMbl ‘M YPABHOBENIMBAETCH CHJAOH TATH
XBOCTOBOTO BHHTA, NPHJIOXKEHHON Ha KOHIe XBOCTOBOH GalKu. ¥ AByx-
BHHTOBBIX BEpTOJIETOB NPOAOJLHON CcXeME PEaKTHBHBHIE MOMEHTH OT
06OHX Hecy[UHX BHHTOB YPAaBHOBEIUHBAIOTCH Ha (hrosensike, Haribas ero
B FOpHIOHTANbEOf [JIOCKOCTH.

Ilo KOHCTPYKUMH (hrO3edsiXy BepTOJIETOB BeChbMa pa3HOOOpPA3HEL:

{depMenHble, GanouHble, cMemanHke, Cxema BepTOJETA CHJBHO BJHAET
Ha BHellliHe (JOPMEI M CHJIOBYIO cXeMy (iozelsika. M3 npupeieHHbX
BHIliE KOMIIGHOBOUHEIX CX€M MOXHO BMASTh THIH KOHCTpYKuMil ¢ioze-
JsDKeHl BePTOJIETOR PA3NHYHLIX cXeM. OrpaHHYHMCH NpHBEACHHEM B Ka-
UeCTBE NMPHMEPOR HECKOMAbKHX KOHCTPYKIIHI (ilosesskel BepTONETOB, OT-
METHB CIellHHYeCKHe OCOGEHHOCTH HX. ,
" HAa iosesaxeft OAHOBHHTOBHIX BEPTOJETOB C XBOCTOBHIM . BHHTOM
X@paKTepHO HaJHYHE XBOCTOBOH G4JIKH, HA KOTOpOH KpENHTCH XBOCTO-
BOH DEAYKTOp C BHHTOM. ¥ GOJBIIHHCTBA OXHOBHHTOBHX BEPTOJETOR
d103eNsIKH MMEIOT He OHOTHIIHYIO, a CMEWIZHHYH KOHCTDYKIMW; me-
PpedHss YacTb — KJenaHas 0ajo4Has, cpefHas — (epMeHHas M3 Tpy6 H
xBoctoBas Baska — KJenaHas MOHOKGKOBas.

Ha o¢ur. 310 nipuBener (iosess THIHIHOrO BEPTOJETd OJHOBHHTO-'
BOH CXeMbI, COCTORLIHA H3 Tpex yacTei: KaOUHBI, CpefHell YacTH H XBO-
cropoll 6asmkH. Kapkac kabuHer ofpasoBaH KopbiTooGpasHoll Gankoit /,
‘WOAXPEILVIEHHOR CTPHHTepaMH -2, NpONONbHBIM HaGopoM, BepXEHMH
TONYUMAHIOYTAMH & M ILNaHrOYTOM .C TJIYXO#l CTOHKOH, SBASOWeics
OLHOBPEMEHHO TIPOTHBQIIOKAPHOH neperoponkod. . Kapkac ¥ oGLIHBKA
BEIIO/IHEHB! M3 AYPaNOMHUHA., Kapk.jag 4 17 ROCOBOFO GCTEKNeHHs o6pa-
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30BaH M3 3aKPHTHX HpoduIeil, viyTPH KOTODEX NPOXOZHUT TENIbH BO3-
IYX OT GeH3o00orpenaTeds Ais NpefoXpaHeHHs] CTEKOM OT 3aroTeBaHHs.

JlBepr AJs NeTYHKA H NaccaMMpoB NPH OTKPLIBAHHH CABHTAIOTCH
Ra3aj HA DOJIHKAX.

Kabuna Ha GonTax coemuuAeTcs cO cpefHell wHacToio roaeitsika.
Cpennas uacts (io3ensKa SBNSETCS OCHOBHEIM CHJOBHIM SJEMEHTOM
tiosessiKa H npexcrapaser cofoll PepMeHHYK) CBapHYI0 KOHCTDYKIIHIO
M3 7py6. Cpenuss yacTb COCTOMT M3 apKH 5, OCHOBaHMs 6, mepexoHod
tepmbt 7 H NOAPERYKTOpHON- paMil 8.

@ur. 311. droseadX OAHOBHHTOROMO BepTOfeTa.

J—xnenaian xaGuda; Z—depMenHas cpesHAR HACTL, J—{pepMeNHaR XEOCTOBAH Saxka:
4—papepy KabuRL.

Xeocrosas Ganka 9 npejicraBisieT COGON KOHHYECKYID TpyGY Kpyr-
JIOTO CedeHHs, COCTOALLYI0 K3 NMAHTOYTOB ¥ paoTaromiell OGLIHBKH.
Ciepxy GaJKH K MPOAO/IBHBIM YIOJKAM KPEMHTCA CheMuhtil KOXYX XBO-
CroBOro Basia, Jlns CTHIKOBRH cO cpefmedl Macrhio dr3ensaxa Ha XBo-
croBoft GafKe yCTaHOBJEHH YerHipe ¢uTrAra /0. B H3nome 6anku npu-
COeJMHAETCA OTOTHYT4A WACTb Ganku 1/, Ha KoHme KOTOpoR KpemHTes
XBOCTOBOH peAyKTOp. - - : '
. Drsensx (pepMeHHON KOHCTPYKUHH C OTheMHOH KAGHHOR MOKA3AH
Ha ¢ur. 311. :

Po3eNsXKH BepTONETOB OAHOBHHTOBOH CXeMH MOTYT OHITh OJHOTHI-
HOM KOHCTpykmuH. [IpuMepoM Takoro ¢rosensmka ssisercs diosensk

-6aJI04HOf KOHCTDYKLHH BepTOJeTa, H306paXKeHHOTO Ha (ur. 66.

Ha ¢ur. 312 nmpusenen ¢rosensmx 6anodsoll KOHCTPYKIHH BepTOJETa

nollepeyHo} cXeMul. DIOSENMK COCTOHT H3 NMPOAOJBLHONO M MOTIEPEUHOrO .

Ha6opa c AByMs MOM{HHIMH IIMAHTOYTAME, K KOTODHIM B YeTHIpeX TOU-
Kax d KpelHTCA XPHUJIO, KAA KOTOPOro B (ioselsike CBepXy CHeNaH BH-
pes, Busy diozensixa K IINAKIOYTAM KpeOsTCH MOJKOCH Kpuna. Mex-
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Ay KabGuHoft JerdHka ¥ maccamupckol KaGHHOR TakXKe MOCTABJEH YCH-
JeHHBl#i ImaHroyr J, B cTeHKe KOTOPOro HMeeTCs BhIDe3 JJIA ABepH. Ha
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Onr. 312, Cmosensk Galounofi KOHCTDYKIHE BEPTOJeTa NOMepedurofil CXeMu.

/—YCHNENHMe DITARTOYTH; 2—NBePb JIAA NacCAKMpos; S-—yaTHl KpeMNeHns Kpuaa:
4—rpysonan Jpeph; S—CHJAORLE WN02HTOYTH. )

JepoM GOpTY HMelOTCH ABepH: rpy3obas 4 M JJa MACCAXMPOB H 3KHOA-
a 2. BoleMKH I8 ABepel YCHJEHE CHJIOBO#H OK2HTOBKOH.

¥ BepTONeTOB NPOAOJLHOH CXeMH (I03eNaXH BHIOHAITCHA (hepMeH-
Holi H Ganounolt koucTpyKumH, TIpuMepoM GasOUHON KOHCTPYKUHH CHy-
KHT  (rosens, TNOKA3AHHEIA  HA
¢ur. 70. BuyrperHnii U Takoroiho-
seqsuka Npueefed Ha Gur. 313.

§ 3. KABHHEl JIETYHKOB
H NMACCA)KHPOB

Ka6una miis oKHIAKA HA GOJILITHH-
CTBe BEPTONETOB PACIONOKEHA B HOCY
dwaenska. Or camOllerHhx KaOHH
OHA  OWIHYAeTCH TOpa3go  GOMb-
LOIMM OCTEeKNEHHeM, GJaTromaps HeMy
co3gaercd Xopommfi 0§30p He TONBKO
BIIEpENH BBePX, HO H BHMS IOJi YIJIOM
40—50° a Ha HeXOTOPHIX BepTOJeTax
TOUTH I} -BePTHKANH BHH3.

OGsop BHMB Ha BepToJieTe cOBep-
LICHHO HeoOXOnHM, TaK KaK, B OTJH-
UHE OT caMOsieTa, TOJOMEHHE (I03e- gy 313 Qpsensk seprosiera npo-
JSIFA BePTOJIETA He YKA3HEBAeT TpacK- RONEHOB CXEMLI, ‘
TOPHIO NONETa, ¥ JIeTIHK, He BHIA NOK '
cOBON seMJIH, MOET NIOXO DACCUHTATE 3aX0h, Ha TOCAAKY, OCOfeHHO
NP KPYTOM ILTAHHDOBAHKH, .

Hocostte uacth ¢rozensixeft BeprosieTos GhiBaloT caMoit pasHooBpas-
HOH (hopMbl H NO-pa3HOMY OCTeEseRH (CM. ¢ur. 6—41).

¢ N o e )
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Par. 3i4. OGopynonanne KaGHHE OAHOBHHTOBOIO BEPTOVIETA.

j~yKXasaTeib JABNEHAR H_ TEMIEDATYPH Macjaa; 2—Makomerp BycTepHoro Hacoca;
3—raxoMeTp; 4—KOMN2C; 5—aBRATODHIOWT: 6—YKA3aTeNnw KpeHa; 7-——yxasaTelils BO3-
ayirolt c:}t:pocru: f—yKaaaTens yrja KEKJNOHR (oaentika; S-—vach; I0—-yKasatenn

yRasarens pPaTypH nuAMHRDOB: [f2—Bakyymmerp: J3-—yKasaTenn
TEMNCPATYPH Machda B penyxTope; 74—yKasaTenb KOMHWECTBA TORJMHBa: J5—YKaaareasb
AmBRewHn TolukBa; Jé—yxasarean wapxysa; J7- P; 18 u I19-HapHTaGHOHHME
nprboput  «Iekxar: J0—pyuxa ynpas : 2/—poigar liar-rase; 22-—~CTApTep ABHMA-
Teast, JJ—-CMTHAABHAN JIAMIZ BRNOYEHME MYPTH CUSINEHHA; 2—D8NaNH YNPABIEHHH
1IArOM XBOCTOBOrO BHHTA, 25—YK23grTeAb UHK/HGECKORY IUera; 26—BKJIOYEHHE SEMKKTA-
HHA; 27—ywesaTenh olUiero wara, 28—pHuAr YNPABJASHHN Rocajioutof dhapoft; 29—ne-
Aaab Kacoca MyDTH cuennenus; JO—pyuwofi Topwmod; I/—MBXOBMK YNDABJEHHR Cra-
Sunpxaropod K San BKM NPOROMBHOID YNpas. 1 otpal

puivAra ofimiero IATa; JF—NOMEDHHN KpaH; $f-—MBXOBNE GaNaHCHPOBEER mgnaﬁ -
| ynpeenenmy;  S5—paznocTaHuna: ..M-—nggeunﬂf allexka»; S7—xopofiKa ynpamreims |
I I o N
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¥ He60JbIIHX BEPTOJIETOR KAGHHE! JJ5 3KHNAXA H ITACCAXXHPOB 06-
IlHe, ¥ THXeJbIX BepTOAETOR — OTAEJbHBIE, HO COOBI{alOTCs MEXRY
cobof. .

O6opyaoBanne Ka6uH KpovMe OGHYHEIX A3DOHABHTALHOH-
HEIX TIpHOOPOB H npHGOPOB KOHTPOJA PaboTH ABHTATEJNs, KOTOPHIMH
ofopyayercss caMoJsier, Ha NpHOOpHO# JOcKe # MNaHeJjsX B KabHHe Jer-
YHKA Ha BePTOJIeTe NOMKHL OHTh CJERYIOUIHe TIPHOOPH: YKasaTelh
o611erc mara Hecyllero BEHTA H ero o6OpOTOB, MAHOMeTP MABJEHHS
Macja B CHCTeMe CMa3kKy TPAHCMHCCHH, eclH OHa ofbeauHeHa C OH- _
cTeMoll CMa3KH NBHTATENs, H TePMOMETP JJIs PEAYKTOpA HECYLIero BHHTA. o

OO6HIHBA cAMOJETHHE yKasaTenb CKOPOCTH He INOAXONMT A% Bep- -
Toslerd. Heo6X0AHMO CTARHTH HA BepTOJIET YKA3aTeldb CKODOCTH, NOKA- -
SHBAOIEA # MEHHMaJbHbe cKopocTH — 10—15 xayuac,

Jaa caenoro nosiera Ha BepToJiete OOOpYHOBAHKe, ynorpebaszemoe :
Ha caMoJieTe, AO/KHO OHITE KONOJHEHO €llle YKA3aTeJeM MNOJIOMKEeHHS Al
IJIOCKOCTE BpAIleHHE HeCYUIero BHHTA OTHOCHTEJbHO ropHaonta. [lo- (]
" MLITKH CO3JAHHR 7aKOro NpHOOpa yKe NEJNAI0TCS. ) :

Ha ¢ur. 314, 315, 316, 317 nokasaHo pasMelnexHe TPUGOPOB H 060- -
pyHOBaHHH B KabuHe JeTUHKA Ha HEKOTOPHIX BEPTOJETAX, a TAKXKe pas-
MeLleHHe Npu6opoR Ha MPHGOpPHEIX NOCKAX,

n g s e

INpubopuas nocka ofHOBHHTOBOrO Beprosera {dwur. 318) ycrawos-
JIeHa Tepes CHACHBEM JIeTYHKA HA KOJOHKE KJENaHofl KOHCTPYKIUHH.
K xodonke nmprGopHas jJocka XpenmuTc® Ha amopruzaropax {dur. 319).

KabuHp Ha BepToJerax, Kax MacCAMHDPCKHe, TAK W JUIS SKHNAma, & ]
HY}KHO 0o60pyAoBaTh, HCXOAs- H3 TpeGoBaHHE YHOOGCTB, YCTAHOBJCHHLIX
JJiA Ka6uH caMoJetoB. HyxHo mo3aGoTHTbCH B MEPEYIO OYEPeib O TOM, )
4TO0L! H30JHPOBATD SKHNAXK H NMACCAZKHPOB OT LIyMa, 'A30B JBHIATEH, F
4 TaKXe 0 TOM, 9106 BHOpaLHH B KabuHe ObliH He GoJjiee AOMYCTHMBIX. §

O6s3aTeNIbHEIM SBJARETCH O6OTPER H BEHTHJALHA KaGHH.

JlAs H30JHUHH TIACCAXHPOB H SKHNAKA OT IUYMA M A30B CTABST
NPOTHBONOXAPHEIE TEPErOPONKY, OTAEJSICIIHe KAGHHBI OT CHJIOBHIX ;
YCTAHOBOK, W OOIIHBAIOT KAGHHL H3HYTPH TEIUIO-3BYKOH3OJFIHOHHBIM [
marepuadom. [as oforpepa KabuHul ctapaT GeHaooborpesaresn. Bes- j‘
THASIIMA ofuiuHo Ghipaer BHTAMHAsA. Ha dur. 320 nana cxema oforpe- i
BA M BEHTHJIRLMH ofmlell KAOUHH (JUI% IKHNAMKA H NACCAMNKHDPOB) OILHO-
BHHTOBOTO BepTojieTd. [IPOTHE 2amMOTeBAHHS CTEKOJ KAGHHBL JICTYHKA
NIPHMEHSIIOT OGOTPER HX TeMJInM Bo3xyxoM. Kpome Toro, Ha HekoTopbie
CTEKJIa KaGHHE! CTABAT OUHCTUTEJH [/ COXPAHEHHs 00630pa NpH CHEro-
Hajgax # B ZOXKIMHBYIO TOTOXY.

Ias ycTpaHeHHs HeXONYCTHMHIX BHOpanBit B KaGhHe, MOMHMO cCro-
cof0B, yMeHbIIAIOMHX BHOpAIMH B HCTOUHHKe (ZBHrarTe/®, TPAHCMHC-
CHH M BHHTBI), MOXHO NpHMEHRTh AMOPTH3AIHIO B NOABECKE KAGHHH K
cpensedi yacte (roseqmxa (pur. 321) HIH amopTH3ZNUHIO B KpeNJeHHH
cufienbs (Gur. 322). TpyGuaTag paMa CHAEHbR KPENHTCH K NOJY KaGH-
HBEl C MOMOILUBIO JBYX AMOPTH3ATOPOB, NOrJIOMALIHX BHOpALHH U ocaa6-
JSOWHEX yAApH NpH neperpyskaX. CHAeHbe JETHHKA MOXHO B HEKOTO-

. PHX Tpefesiax peryJMpoBATH MO POCTY ¢ MoMomibio pyukH I. OHO chuk-
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Dur. 315, QGopynoBahue KaGdMEI ABYXMECTHOIO OIHOBHHTOBOLO
BEPTOJIETA.

l~-0TEWEMas jAmepua; 2—xronxa CTAPTEPa; §—DpaMKka AJAH KApTOUKH Mo-
TPAaBOK fiokasminlt woMmpaca; Jd—xoMmac, S—BREKMIOSIATETDL SAMHTaHUA; 6—
[AasEfl BHIKMOYATETE, 7—DaHeAn VNDRBJACHHS PatHO, H—CPOMXOTOBODE-
Telh; S--yKasaTedb BOITYLMOR CKDFDEH[; J0—pucoromep: 1/—YyxasaTenn
TEMIERATYPH TrOJNOBOK MHJIHHOPOB; {2—aMnepmMerp; J3—KHONKa MARpOdO-
HA, [{—pyuKka yRpaBieHHR UAKIHYECKHM  LIATOM; I5—bprkunonnLit

ZAMKEM DETYNHDOBAMMA JAAHHL py-nm;“ﬁ—mann ynpapmenns; f7f—Bm-
JTK

KAOSATENE NOCROOTHOT) ' paano; {9—pyxo-
fTKA yIpaBreHud nocapounoff dapu; Z0—upamaomascs pykosTka yiupas-
NEHHA ApocceneM; 2/—prMar ynpasaenun oM waros;- 22—omapanli
kpau; 25 aTels YK TeMNePaType Macna; 24—pykostsa
PETYAHPOBAHHA CMecH , B KapSioparope; 25—BHEMOYaTeNL OCBEUIEHUS Ka-
GHHL  J6—yKasaTen: XOJNMHECTBA TOMIHEA; 27—YKazaTeldb TeMIepaTypLl
Macha ¥ JapdeHns GewsHHa: 28—MapOMETD HNaBicHHR HajAyBa: J9—raxo-
MeTp; JS0—BHUGCTIOVATENL OCBEIMEHNHS NPHOODHON AOCEY; - §/-—BHXAICuaTEN B
TORMGIBHOTC HACOCE,
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@pr. 316. PasMemenne npuSopoe Ha NprbopHOH AccKe
JAEYXBRHTOBOTOD BEpTONeTa NPOROABHOA CXeMsl ¢ [BY-
MSI JBHIATENAMH,
1—BY P 2—yK CKOPOCTH; J--ABHATOPHAOHT;
4—MaHOMETP JABACHHS BOJAYXA B CHCTEMR sRmCeHss My drnl
CUBMNEHHA; S—YyKa3aTesh HALAYRa; 6—9achl f—Kpetonep;
9—epMOMETD TOJOBOK IMJHHPOB; [O—THpOIOTYKOMIAC, 11—
VKE3ATEMp KOJAHHECTEa TONANEA; [2—wmawomeTp JAABJEHHR TOI
nupa; J3—MaHoMerp MAABJIEHHS Macna B JIBHTATENe; I4—repmo-
Merp MarAa B JpHrarenme; J6—BapHOMETD: 17—BaKYYMNNETD;
I5—amnep eetp; J9—TAXOMETP HAM  YKA3ATENR  HABATAGHOH-
Hoft cocTeMi «Maxsar; 20—CHTHANM2ALHHM NAaREHHA ZABJEHHS
TONNMBE:; 2]—HHDAKATOP YIDABIEHHR My§TaMH  CleMILHHA,
22-purHasuzaTOp  TeMOepaTyphl GRLIRITHHKOB, 23 -yraaaTesb
WajiyPa Woy YEAjaTEAh HABMCAUMOHHOR CHCTembl «llexkas.

®ur, 317. OfopyAosamue KAGHHH ARYXBHHTOBOrO BepPTONETA No-
nepeynoll CXeMHl ¢ JIBYMS [BHLATENAMH.

I—ynpaaresye ABHTZTAAMH; Z—AMDEDMET] S—BOALTAMICPMETD; J—YACH;
S—pafMOoBLICOTOMEP; 6—BBICOTOMEP; 7—YkasaTemb CEOPOCTH, - 8—abBnaroph-
30HT; S--BapHoMETD: J0—KoMnac: i{l—palHoDONYKONMAC; [I—yKaaaTemh Ko-
JIHGECTBA TOMIHBA: J3—TaXOMeTR; [4—ykasatelk nagaysa: JS—TaXoMerpe:
16 P Pl T pATYPE  FCIOBOK  IMJIHASPOB; f7—rpexcTpenounLie
HHERKATOPR:; [6—TEpMOMCTPH TeNMITEPSTYPH Macaa: 19—ManOMETD:

BRIICHEHHe 3aHCAHHA; Zi—TaxoMerp ppHravenn; 22—ynpabsjene OTKphiRa-
HitéM JXANIO3H Kanora: 22—nowapHhe Kpayss 24--TaXOMETp RBHTATETR;

25—mydra prA0genHn; 26—MydTa BRAOestHa; Z7—pyUKa ynpasneHHd.

e
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®ur, 318. OBopyaoBakue Ka€iHu OLHOBHHTOBOTO BepTOMETA.

i M 2—ynpamnenue TPHMMEpaMn; S—BHICOTOMep: 4—MAMHHTHEIN KOMDEC: S—yKA3QTCAbL
CROPOCTH; &~—Talauus; 7—TEPMOMETD NHIHHADOB; 8—TPeXCTPENOdHEH HHAWKATOP JBH-
raTenst} 9—amnepMerp; J(—repmoMerp BOJiYXa KapSwparopa; [I—OperOXpaHHTENH pa-
hno; i?—szaxwmrange; II—CHCHANILHAR JdaMna (epeKayky Tomauea; [¢—c6poc MOIneCHorn
Baxa; J5--riaBHE NYALT PARMOCTAHLHE:  J6—BKaMOWeBHe craprepa; J7—BKIAOYEHHE
ARKyMyAATOpHOR Garapen; [8-—Topmoz BuHTa; [9—o08orper KAGHHE 20—BKIEOUeHHC Bed-
TwaRTOp2 oforpena: 2f—pBorpen  KapGopatopa; Z2--ynpamicuHe IKAMOIHI  2F—phival
mar-rada; 24—pydka CTOMOpPE HOCOBOrO KoOJgecd;, 2I—HYALT TepelaTdHKa:  EH—yanT
NpHeMBHKa; 27-~0VALT NpHeMHHxa; 28—peocTar YPO; 29—myabT pasnoobop¥AaoRrarwa: Ji—
Kpail BKJAIOUEHHH TOMIHRALIX 6Gakos; J{—oboraulelire cMecH; JZ—pyyka ynpaBiesusn; Ji—
PESNGIKHTETE Macha; d—vnpamienve neScaxolt; I5—cHMrHamH3aTop oforpesn Kaluau: 36—
TPYNROBOR  CKrHAZHAaTOp; J7--OCBCLICIHE: J8-—yKalyTenh KOAHTECTAA  Tomamna;  JV—
CHIHZTH3ATOP TEMNEPATYPL Macha; 40—ynpapactipe oborpeRoM; 4I—YNpanieHue ‘TOINHE-
ABM HACOCOM; #2—TOPMO3 rONEca; 49, 45—CHPHAALEHE JAMIOH; £4—YyHpaBieHHE MOACReToOM
MATBNTHOrO KOMItaca; 46--yach; 47—yRasaTeflh TONNNPA; ¢5--PAPROMETD] 49—MABORIAKYYM:
moTp; 50—YyKalareap wHCHA OOBOPCTOR.
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®ar, 319. AwoprHsaTophk npi-
GopHoli ACCKH W HX YCTAHOBKH.

]

J—Remyx aMopTH NTOpa; ?—pr::mngr: F—-MTLIph; F—DTYIKA; E—PEAMHE] AcTi0T3YHS
ToeTelK: A—Np¥eRin: ¥ --ihreDitfd raBiva.  —kpoiinTellit Kpensedus ppufoptint
AOCRIL
Karen dng dovaia
Bo3lyxa u3 wabuwor

Bhmamned
nampLiox

bergoobozpelamens I
Jadwd mpybonpobod menkoes
Ja&ﬂyxaw ’

-
fepedwmiid mpydonoodod Kawarne, nodanwuue .
mennoen Boadyxa menabiit Bo3dyx ma Qur, 320, Cxeva
CIMERTT NAOUHES oSorpega u o AepTI-

SR KaGHIT,

23 M. Sparram
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CHPYETCH IO BHICOTE B HY KHOM IOJIOKEHHM ABYMs cromopamd. Heaa-
CTONOPEHHOE CHIEHbE MOJKET IepeMeLidThCE Ha HanpaBasiomux 2 no
GOKOBHIM CTEPXHAM TPyGYaTOil paMbl: BBEPX — MOA AeHCTBHEM pe3uHO- ‘]
BOTO 4MODPTH34TOpZ J, BHE3 — HOJ, TAMeCThlo Jerunka. Ha dmr. 323
IpHBefieHa XApAKTEPHCTHKA 4MOPTHIATOPA CHAEHbE JIeTYHKA, NpHMe-

HEHHOIO H4 ONHOM H3 ONHOBHHTOBHIX BEPTOJIETOB. ;
- Pacrnionoxenne aCCAXUPCKUX CHASHHE, HX KpeIUICHHS B Ka6HHe, a
TakXKe BHYTPEHHHS OTAENKa HACCAMMDCKHX K4GHH BHINOJHSIOTCS TaK
IKe, K4K B caMOJeTHHIX Kafuuax. To e caMoe HYMKHO CK434aTh O KoH-
oy CTPYKIMM JBepel, OKOH, JIIOKOB H PY30BBIX CTBODOK.

- Paspes no AA
Asapmusamop
i
Gur. 321. Kpennenne ka6uHn K cpeguedi yactu ¢nosensxa
“ Ha aMOPTHIaTOpaX.

Huorna Ha BepTOAETaX NEIAIOT ABEPH, CARHTAIOILHeCs 110 GOpTY, Mo-
F06HO JBEpsiM TPY3OBHIX BaroHoB (CM. hur. 66). Tarue ppepH yROGHM
IpR MOTPY3Ke K BHI'PY3KE NPH BHCEHHH BEPTOJNETd, KOLAA BO3AYLIibil

%
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NOTOK OT HECYHICTO BHETZ NMPCIHRTCTRYET JAepKaTh jiBepb cBoGomHo OT-
KPHITOH. .

$ur, 322, Cuzenbe JeTudEa,
I-—pynKa: 2—HANPABRMMIOIIAE; S—aMOPTHZATOD.

Pagro- H saekTpoobOPYAOBAHHE BEPTOJAETA MOMKET OLITh TAKHM 3Ke,
Kag ga camonerte. TofLKO NPHBOY TFEHEPATOPA ¥ HEKOTOPHX BEPTONETOR
PACIONAralOT B CHCTEME TDAHCMHMCCMH TaK, e[~
YToHLl TeHepaTop MOr BpallaTbCA M OT aBTO- §gp-t

POTHPYIOILETO Hecyltero BumTa. Pasmemenns | ! 5
AHTEHH JJ18 pagup0TepeldTUHKOE H  Pajuo- &0 i )
NDHeMHHKOB 34TPYWIHEHO HM3-3d BPALLAIOIHXCA ' 7’_”

CBepxy IIJ[OBE.HH}Ka.HECYLLﬂHX BHHTOE.

Jas peprovieror nesecoofpasHO NPHMERATL 400
YAbTPaKOPOTKOBOSHOBHE  paJHONEDeRaTIHKN
€O WITHIpEBOH AHTEHHOH, . 20 /]

’

Ha cdur. 214 nokasano pasmenienge Taxoi ’/
aHTeHHH B phLlyale AaRTOMATA-mepeKoca (Hag /1
BTY.ax0# BHHTa), o 9 20 Zomm

Ha ¢ur. 62, 66 u 69 moxazano pasMelle- g 3923 XapaxrepucrHKa
HHE AHTEeHH Hd QARJHYHBIX ‘BEPTOJETAX. AMOPTH3ATOpA CHIEHLA.

§ 4. YCTAHOBKA THNPONEBENOK HA BEPTOJIETAX

Jlis NOTPY3KH M BHIDY3KH IDY30B 0e3 NPH3EM.ICHHS, a TAK#E A5
CnacaTedbHRIX onepanHi HEKOTOPHE BEPTOJeTH o6OpYAOBAHE THARPOJIE-
Genkamu,

Tuaponcbenka (dur. 324) ycraHaBanpaeTCs © J€BOH CTOPOHH Haf
K40UHOH OAHOBHHTOROTO BEPTOJIETA H KPEMHTCH K  HOAPELYKTOPHOI:
pame. I'Dy3nl MOTYT OpPUHAMATECH Ha GOPT H OMYCKATHCS UEPE3 JAeBYIo
Apepb KabHHEI, OKOJI0 KOTOPOH 1IPOXONHT TpOC jaefeaKw,

ags
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Ha apyrux seprogerax (¢hur. 325, 326) sefeflkd pasMelncHnl Hiaue,
HO TPOC TaKXe NPOXOAHMT OKOJIO CABMMHOM JBEpH.

[

@ur, 324, PasMmemenne rugpofebellku HA ONNOBHWIOBOM BepTONeETe.

Ha sexortophix Beproserax nefeika yKpemesa K TIOTOJKY mnacca-
HUpCRO# KabHHBI, 2 B NOAYy KaOHHH MMeeTcs GOABINON 10K, Yepes Ko-
TOPHH NOAHAMAIOT M ONYCKAIT TPY3hL

-

@ur. 325. Pasmewenne THIponeSenxs, @ur. 326. Pasmewenne ruaposeleikn
Ha BeprOsETE,
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