Mup

C}'l])(l@OlLHu};;.......’?:f:-".“f'f'f'*.....

(i

CoBetbl Ha4yMHaKWUm |

W Tex. o6enyxuBaHue

N HeucnpasHocTu

CmazblBaowue
BelecTsa




Baapuvup fApoimenko
CnpaBoYHHK aBTOJIIOOUTEJIS
Cepus «Mwup yBneueHumn»

Texccm npedocmaener npasoobradamenem
http://www.litres.ru/pages/biblio_book/?art=4398895
Donuo; Xaperos; 2007

ISBN 978-966-03-3720-6

AHHOTaAIMA

CoOpaTh B OIHOW KHUTe BCIO WH(pOpMALUI0 00 aBTOMOOWJIE
NPOCTO HEeBO3MOKHO. Kak M HEBO3MOXHO 3HATh a0CONIOTHO BCE O
«4ylle TEXHMKM Ha Kojecax». Ho M BXOOUTh B MUpP aBTOMOOWIJIS
COBEpIIICHHO HEMOATOTOBJICHHBIM TOXe He CTOUT. I103TOMy MbI
coOpasy B 9TOH KHHUTE caMylo HeOOXOIUMYI0 MHPOPMAIIUIO, KOTOpas,
663 COMHEHHMA, TNPUTOOUTCA W HOBUYKY, TOJIBKO-TOJIBKO CEBIIEMY
3a pyJib, M OIBITHOMY BomuTenm0. Kak ycTpoeH aBTOMOOW/Ib M Kak
"GopoThes" ¢ ero HEMCHPABHOCTSMU, KaK He TMOMacTh BIPOCAK MPH
MOKYIIKe TIOIeP)KaHHOTO aBTOMOOWJISI, KaK MPaBUJILHO BBIOpATh MacjIo
W HIMHBI OJIA «KEJIE3HOro Apyra», Kak COKOHOMHUTH TOIIMBO M KakK
MPaBUJILHO U 0€30MacHO €31UTh 3UMOM, KaKue eCTh OCOOEHHOCTH
y JBUTaresiedl C BIPHICKOM TOIUIMBA M aBTOMATUYECKHX KOPOOOK
nepejiay, 4To B3ATh C COOOM B JAJIBHIOW JOPOTY M KaK 3alllUTHTh
JIIOOMMYI0 MAIllMHYy OT YrOHa, Kak BeCTH ceOs B cCliydyae JIOPOXKHO-
TPAHCTIOPTHOTO TPOUCIIECTBUS (ecM OHO, He jJall bor, Bce-Taku



CIIyYUTCS) ¥ PABMJILHO OKA3aTh IIOMOIIb MOCTpaaaBimmM? OTBETh HA
3T ¥ MHOTHE IpYTHE BOMPOCH! Bbl HAlJIETE B 9TOW KHUTE.

Wrtak, yuraiite, u3yvaite, COBEpIICHCTBYITE CBOE BOJUTEILCKOE
mMactepctBo. M ymaun Bam Ha toporax!..
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Baagumup ApomeHko
CnpaBoYHHK aBTOJIIOOUTEJISA

1. BBegenue

Kaxercs, HET B HalllEM COBPEMEHHOM JIEKCUKOHE CJIOB, KOTO-
phle He yxoawiu Obl KOpHSAMY B si3biku IpeBHeit ['pern, Pum-
CKOW MMIIEpPUU U MPOYMX CTAPOJABHUX TOCYAAPCTB U HAPOHOB.
Bot 1 aBTOMOOMIIB, KOTOPOMY HE TaK JAAaBHO UCHOJHUJIOCH BCe-
ro-to 120 net, 00s13aH CBOMM Ha3BAaHUEM CJIOBY «CaMOJIBUXKY-
LIMICA», KOTOPOE MOSABUJIOCH B EBPOIIEMCKUX A3BIKAX OT Ipeye-
CKOTO «ayTOC» — «CaM», U JJATHHCKOTO «MOOMJIMC» — «TIOIBHIK-
HbI», T. €. OYyKBAJIbHO «aBTOMOOMJIbHBII». DTOT TEPMUH OTHO-
CWJICA KO BCEM IIpeIMETaM U MEXaHU3MaM, CIIyKALUM YEJIOBEKY
IIOMOIIIHMKAMH B €I0 TPYJE U Pa3BJICUCHUAX: YacaM, KyKJIaM-aB-
TOMaraM, (pOHTaHaM, Ka4esisM U T. II.

BenoMHuTe cKasky 0 KOBpax-camMoJIeTax, carorax-cKopoxo-
Jax ¥ IIeun, Ha KoTopou e31u1 Emens. B Hux BOIUIOTU/INCh MHO-
T'OBEKOBBIE MEUTHI YEJIOBEKA O CPENCTBAX NEPEABUKEHHUS, KOTO-
pbIil HE TOJIBKO BO BCEJIEHCKOM, HO JJa)Ke€ B IUIAHETAPHOM Mac-
mrade «cnad, cup u yoor».

OpHaKkoO M3BECTHO, UTO «CKa3Ka JIOXKb, Ja B HEM — HaMEK».
Cnenyer ormarh IO/DKHOE HAIIMM IIpEIKaM: HAMEKM Marylil-
KU-TIPUPOJIBI OHY NTOHMMAJIH, YUUJIMCh CTAPATENIbHO U BCAYECKU



IBITATIMCH TIPUIYMaTh YTO-HUOYb TaKOe, YTO MOIJIO Obl eC/v U
HE MOJTHOCTHIO BHITIONHATH paOd0Ty BMECTO HUX, TO XOTS Obl 00-
JeruuTh ee. HayumBimch Toskars Briepen cedst (a He BOJIOUUTD
WJTM TAIUTh Ha IJIeYaXx ) BaJTyHbl M OpeBHA JIJ1s1 TOCTPOMKHY JKUJTH-
1112, TIEPBOOBITHBIE JIIOAM C/IEAaIM OTKPHITHE, CO3/aBIlee HeO0O-
XOIVIMbIE TIPEATIOCBUTKY ISl U300peTeHns Koneca. be3 comHe-
HUSI, OHO OBLIO OBl M300PETEHO paHbIlle, €A Obl He HAIM YeT-
BEepoHOrue OpaThsl — JOMAIITHUE KUBOTHBIE. DTH MOJIYAIMBbIE
TIOMOIIHUKY Ha TTPOTS’KEHUM MHOTHUX BEKOB OE3pPOITOTHO TaIllH-
JIM TPY3bI BOJIOKOM, a HJiesl KoJieca Xk/Iajia CBOEro0 BOIUIOIICHUS.
U 3710 BMIOJTHE CTIpaBEIMBO — Bl JJIsI KOJIEC HYKHBI JOPOTH, U
BBITOIITATh UX JIOJKHBI OBIJIM MHOTHME TMOKOJIEHUS JIIONIEH. . .
3aro Korjga KoJIecO HaKOHEll MOSBWIOCH (apXeoJIory yTBEp-
KJIA0T, 9YT0 B Mecornoramum ), o BCeMy MUPY MTOKATUIIACH pa3-
HOOOpa3HbIe TIOBO3KH, TeJIETH, apObl U KoJiecHUIIbl. Kak mpapu-
JI0, OHY TIPUBOJIAJIVCH B IBUKEHUE KMBOTHBIMH, OTHAKO B STOXY
Bo3poxkaeHnst ObUTA CO3aHbI M TaKKE IMTOBO3KH, B KOTOPBIX MC-
TMIOJIb30BAJIACh MYCKYJIbHAS CHJIA YeJIOBEKa, YMHOKaeMast XUTPO-
YMHBIMU MEXaHU3MaMH U Tiepe/ilaBaeMast Ha Kojieca ¢ TIOMOIIIbIO
pbIuaroB u mectepeH. Ham 6onee Apyrux UMIIOHUPYET BepCus,
COIJIACHO KOTOPOW MMEHHO 3TU TBOPEHMS BeJMKOro JleoHapmo
na BUHYM ¥ ero COBpeMEHHUKOB B HAMOOJIBINIEH CTETIEHH COOT-
BETCTBYIOT MOHSITUIO «aBTOMOOWMJIb»: OHM HE CTOJIBKO CPEICTBO
niepeABYKEHU S BOOOIIIE, CKOJIBKO MepeIBUKEHIT aBTOHOMHOTO,
KOTJia MyTeleCTBEHHUK CaM BBIOMpAeT MapiipyT, CKOPOCTh U
MecTa OCTAHOBOK, HU Ha KOTO IPH STOM He OIJISI/IBIBAsICh. Takum



00pa3oM, IOHATHS «CBOOOIA» U «aBTOMOOMIIb» OKA3aJIUCh Y/IH-
BUTEJIHO CO3BYYHBIMH.

HIMeHHO 3Ta HEe3aBUCUMOCTh U OTJIMYAET aBTOMOOWJIb, OCO-
OEHHO JIMYHOTO TMOJb30BaHMS, OT APYrMX BHUIOB TPAHCIIOPTA.
JKene3HomopOKHBINM JIOKOMOTHB — TOXE CAMOJIBYIKYIITUHACS, Of1-
HAKO ero aBTOMOOMJIEM He Ha3bIBaloT. BCIo )KU3HB 1O pesibcam —
HU BJICBO, HU BIIPAaBO — Kakast TaM cBoOo1a! Mbl He UMeeM BO3-
MOXHOCTH JIOCJIOBHO IIUTUPOBaTh (hOpMYIly U300peTeHus, ma-
TeHT Ha Kotopoe B 1886 rogy nomyuwmn Kapn Benu, HO sHIMK-
JIONIeIMUECKUe OTpe/ieNieHHs] aBTOMOOWIISI TeX JIeT 3ByUalli TaK:
«DKUMax Jis nepeBuKeHIs o OOBIYHBIM JOPOTraM, TTPUBO/IU-
MBI B IeVCTBHE HAXOISAIIMMCS HAa HEM JBUTaTesieM» win «Ma-
IIMHA JJTs1 TIEPEBO3KM MACCAKUPOB U IPY30B MO Oe3pebCOBBIM
JoporaM, MPUBOAUTCS B JBMKEHUE YCTAHOBJIEHHBIM Ha €e pa-
Me JIBUTatelieM BHYTPEHHErO cropaHusi (OOBIYHO OEH3MHOBBIM,
HEe(TAHBIM WM TA30BbIM), pEKe MAPOBBIM WM EKTPUIECKUM
JBUTATEIIEM. . .»

B nocnennem onpeaeneHur He BCE TOYHO, MHOTOE YiKe yCTa-
peJio (CKaxeM, «yCTaHOBJICHHBII Ha paMe JBUTATesb»; Ha JJeK-
TPOMOOWJIE OH MOXET HAXOAUThCS U B KOJiece, 1a U pama He 00s1-
3aTesibHa, HA MHOTMX aBTOMOOWJISIX €€ JIABHO 3aMEHWJT HeCYIIUiI
Ky30B), HO HY OHO U3 ONpeAeSIeHUd He PacIpOCTPaHsLIOCh Ha
THUI Y KOHCTPYKIHIO aBurarensi. He Bce u paBHO, Kakou JIBU-
ratenb? JIuis Obl CaMOABMKYIIMIACS SKHIAXK COOTBETCTBOBAI
CBOEMY Ha3HAYEHHUIO.

[MouyeMy ke «pOIOCTIOBHYI0» ABTOMOOWIISI UCUMCIISIOT OT TIep-



BBIX «OEH3MHOMOOWJIE» C IBUraTe/ieM BHYTPEHHETO CrOpPaHus,
M300pETEHHBIX U MOCTPOCHHBIX B 1885—1886 romax, 3a0biBast o
MApOBBIX U aKKYMYJIATOPHBIX (JIEKTPUUECKUX) IKUTIAXaxX (Obl-
i 1 takue)? Jleno B TOM, YTO JBUTaTelb BHYTPEHHEro cropa-
HUS IPOU3BEI IOJTMHHBIN IIEPEBOPOT B TPAHCIIOPTHOW TEXHUKE.
MmeHHO OH OKa3asicst Hanboee OTBEYAIONINM HJiee aBTOMOOWIIS
Y TIOTOMY HaJIOJITO COXPaHUJI CBOE INIABEHCTBYIOIIIEE TOIOKEHME.

B XX Beke aBTOMOOWJIbHOE «HAceleHue» 3eMJId YBEIUYH-
Joch B 10 ThICSIY pas, a JIIOJCKOE — JIMIIb BTPOE, 3a MOCJIETHIOI
TpeTh BeKa (KOorja B psijie CTPaH OIMH aBTOMOOWIIb TTPUXOUTCS
yiKe Ha 2—5 JKuTeJien), COOTBETCTBEHHO, B 6 pa3 u BiBoe. TpyaHo
NPeACTaBUTh cebe OTpaciib HAPOIHOTO XO3SIMCTBA WM BUA Jie-
SITEILHOCTU YeJIOBEeKa, B KOTOPBIX HE UCIIOIb30BaJICsS Obl aBTO-
MOOWITb. ABTOMOOWJIM — camasi MOIIHAsI SHepreTudeckass 6asa
YeJIOBeUeCTBa: CyMMapHasi MOITHOCTh MX JIBUTATeJIel JOCTUraeT
20-25 mnpn kBT, a BelpabaThiBaeMast UMU €KETOIHO SHEPTHsl —
npumepHo 30 mupa kBT 4. MupoBast aBTOMOOMIIbHAS TIPOMBIIII-
JIEHHOCTb BBIITYCKAET €XeronHo 10 40 MJIH MalllMH.

OnHaKO pacrpocTpaHeHUue aBTOMOOWJIEH HeceT JIIoAsIM He
TOJIBKO TOJIb3y. MaccoBOCTh MX MPUMEHEHUsI BbI3BAJIA yrpo3y
UCTOIIEHUS] SHEPTETUUECKUX PECYpPCOB, 3arpsi3HEHNe arMocde-
PbI TOPOJIOB, MHOTOUUC/IEHHbBIE CITy4au JOPOKHO-TPAHCIIOPTHBIX
npowciiecTBuid. He cminkom i 1oporo oOXoasTcsi yesioBede-
ctBy aBromoomnu? He uskuim nu oHu camu ceOsi, He ropa Jiu
UM YCTYIUTh MecTo OoJiee GE30MacHbIM CPEeICTBaM TPaHCIIOpTa?
Jlst oTBeTa Ha 3TH U JIpyrue MogoOHbIe BOMPOCH TpedyeTcst 00-



CTOSITEJIbHBIA aHAJIU3.

BaxHzeniee ycioBue JaJIbHEMIIETO CYIIECTBOBAHUSA U PA3BU-
THSI aBTOMOOWJISI — 9TO BEPHOCTh BCEX YYAaCTHUKOB €ro CO3/a-
HUS ¥ UCTIOJIb30BAaHMSI — KOHCTPYKTOPOB, SKCILTYaTAlIMIOHHUKOB,
OM3HECMEHOB — aBTOMOOWIILHOM Hjee, 6e301MO0YHOe TPOTrHO-
3UPOBAHUE U BEPHOE OIpe/IeIeHUE HAITPABJICHUI €€ Pa3BUTHS B
MEHSIOIUXCA YCIoBUsX. [ aTOro npuaeTcs eie He OfIMH pa3
00paTUThCS K MPOIILIOMY, YTOOBI B HEM HAUTH KJTIOY K IIOHMMa-
HUIO 1 PEIICHUIO CTAphIX M HOBBIX ITPOOJIEM U 3aj1ad. . .

IT0T, U 6€3 TOro TPYIHBIH, TIONCK OCIOXKHSIETCS ellle W TeM,
YTO KaX[bIi YeJIOBEK — 3TO JIMYHOCTb, KOTOPOW MPUCYIIH COO-
CTBEHHbIC aMOMIIMY U JIaXke Karnpu3bl. ABTOMOOWIb — JTMUHBIN
IKUIAXK, W CTaHAapTH3anus (YUTall — O0OE3TMUMBaHUE) ITOrO
9KUIAXKa BBI3BIBAET Y BJIaJie/iblia BHyTpeHHUI mpotect. He city-
YaliHO CErOfiHsI CTOJIb YCIIEIIHO W, TJIaBHOE, MPUOBLIBHO pado-
TAalOT TIOHWHTOBBIE aTejibe, a CaMble JIOPOTHe aBTOMOOWIIN, CTO-
sye OelleHbIX JeHer, U3TOTOBJIAIOTCA IO 3aKa3, U JKAATh KMC-
TMIOJTHEHU I 9TOTO 3aKa3a MPUXOAUTCS efBa Jiu He rogamu. K cio-
BY CKa3aTh, IMYHBIX aBTOMOOWJICH BO BCEX CTpaHaX BTPOE — BITsI-
Tepo OOoJIbIlle, YeM BCEX MPOUYMX, U MPUMEPHO BTPOE OOJbIIIe,
YeM 3TO HEOOXOIUMO ISl 0OecTieueHusT pealbHON MOTPEeOHOCTH
B TpaHcropte. [ToaTomy masnbHeIee pa3BuTHE aBTOMOOMIIS OY-
JeT TIPOUCXOAUTHh B OOpbOe Mexay paHTa3uell HOCUTENed HO-
BBIX WEW Y KOHCePBATU3MOM OCHOBHOM MacChl IOTpeOuTeIeH.
Bripouem, Takast 6oppOa — HeoTheMJieMast 4acTh JIFOOU PEBOJTIO-
[N COLMAJILHOW YT TEXHUYECKOW.



2. HemHoOro ucropuu...

['oBopsT, Bce HauasloCh ¢ Kojieca. OHO U3BECTHO ITPUMEPHO C
cepenunsl [V TeicadeneTus 1o H. 3. 1o 3TOro 4yenoBek 3Hail, Kpo-
Me TIelIero XOXKISH!S U TJIaBaHusI 10 BOJIE, eIlle IBa BUJA repe-
JIBUKEHHS — BEPXOBYIO €371y U IepeMellieHH e TsKeCTel Ha BOJIO-
KyIlIax U3 IIECTOB, BETOK WX MKYp. BO3MOXHO, UTO KOHCTPYK-
LIUIO KOJieca MOACKA3aJIv JIIO/IsIM MOKATUBUIMICS MOTOK IIEPCTH
WM BEPETEHO, HO BepHee BCEro — OpeBHA-KATKH, C TIOMOIIBIO KO-
TOPBIX MepeMelaii KaMeHHbIE OJIOKY MUPaAMUJT ¥ TIPOYUE TSKe-
Jpie Tpy3bl. Ho koseco, kKakuM ero nHoraa n300pakaror, Bpsij Ik
OTHMJIMBAJU OT OpeBHa. [lJisl 3Toro moTpedoBaIuch Obl MHCTPY-
MEHTBHI, KOTOPBIX ellle He cyliecTBoBaio. Kpome Toro, paxe ot-
MIWJIUB IUCK, YOSIWIINCH ObI B €0 HEITPOYHOCTHU, TIOCKOJIBKY pac-
TIWJT 1T TToTepeK BOJIOKOH JipeBecuHbl. Bee npeBHenme Kose-
ca — COCTaBHbIE, U3 JIBYX-TPEX CETMEHTOB, CO€IMHEHHBIX ILJIaH-
kamu. [To3aHee mis oONierdyeHns Kojieca B CEMEHTaxX CTalld Je-
JIaTh BBIPE3bI WJIM COCTABJISUIN JIUCK B BUJIE PEIIETKU U3 OPYChEB,
pacrioyiarasi ux Jy4eoOpa3HO WM KpecT-HakpecT. Tak MpHUIUIi
K CIUIaM, CTymnuIe (IIEHTPaIbHON YacTH Kojieca) U 0001y, 1100
TaK)Xe COCTABHOMY M3 OpyCcheB, JTMOO THYTOMY U3 JiepeBa B pac-
MapeHHOM COCTOSIHUU.

Yro o011ero Mex 1y aBTOMOOMIBHBIMU KOJIECAMU 1 HAXOJIKa-
MU apxeosioroB? OkasbiBaeTcsl, 0011ero MHOro. JJoctaTouHo cka-
3aTh, YTO Ha aBTOMOOWJIE JMCKOBBIE Kojieca (KOHEUHO, He Ope-



BEHYAThIe, & CTaJbHbIE) MOSIBIIUCH TOPA3/0 MO3KE CIUIOBAH-
HBIX (9KMNaXHBIX). Koseca ke co crmiaMu KpecT-HakpecT — 3T0
NPSIMO-TaKM CaMOE apXHUCOBPEMEHHOE KOJIECO, «HAXOIKa» M-
3aitHepoB 80-x ronoB XX Beka! He moackaxer Jiv HaM elie uTo-
HUOYIb TPEBHUI TPAHCTIOPT?

Ectb Takue nopckasku! Bo MHOrHMX ropogax Mupa aBrodycam
Y TaKCH Terepb BbIJICNICHa 0c00as M0JIoca JIBUKEHHUS, U OHU Oec-
NPEMNATCTBEHHO KaTAT MUMO TOMSIIIMXCS B YJIUYHBIX MPOOKaX
ABTOMOOMJIMCTOB. [ OTOBUTCS elle OJWH JIOTUYHBINA I1ar: orpa-
JWTh aBTOOYCHYIO TIOJIOCY OOPIIOPOM, MPEBPATHTh €€ B HEKUIA
*KeJio0, KOTOpBIN AaBajl Obl HAIlpaBJIeHUE BUKCHUIO Jaxe Oe3
yuactusi BoauTtess. [lorpeGoBauch roapl IMCKYCCHiA O JOCTOWH-
CTBaxX U HEJOCTATKaX «HE3aBUCUMOCTH» aBTOMOOWIIS, IMOKa He
CTaJIO $ICHO, YTO OOIIECTBEHHOMY TPAHCIIOPTY B TOPOIaX JOJIK-
HBI OBITh MPEIOCTABJICHBI TpUBUJIeTHU. M BOT Tenepb, BKYCHB OT
9TOi MoOe/Ibl pa3yma, Maccakupbl TYPUCTCKOTO aBTOOyca OBbICT-
PO BHIOMpAIOTCs, HapUMep, K okparHe Heanosns u mpuObIBaioT
B [lomrien. IlepBoe, 4T0 nonajgaer B noJje ux 3peHus, — 3TO YJIv-
bl MEPTBOTO Topozia. JIOBOJIBHO BBICOKHE TPOTyaphl 0Opa3yioT
HAaIpaBJIsIoOIIMe, MPEJBOCXUTHUBIIME HA B THICSUENIETUS aBTO-
MaTU3MPOBAHHYIO Tpaccy aBToOycoB! [IBuxkeHue yxe Toraa Obl-
JI0 OJTHOCTOPOHHUM, UHAYE JIBE IIOBO3KH, BCTPETUBIIIUCH, TIOTTPO-
CTy He pazbexaauch Obl. Ho camoe rpumMeyaTesibHOe — 3TO mepe-
KpecTKH. TaM, 1j1e Mbl IPUBBIKJIM BUIETh NIEPEXO/Ibl THMA «3€0-
pa», U3 TUIUT MOCTOBOM BBICTYTAIOT KAMHU-OCTPOBKH, 0Opa3yo-
IIYe TPU-YeThIpe MPOMEKYTKA: KpallHue — JIJIs1 KOJIEC, CPeHIE



— 171 KOHed. B pa3smepax OCTPOBKOB M IMPOMEKYTKOB MEKTy
HUMH COOJTIOZIEH OMpe/ie/ieHHbId CTaHIapT, U3 Yero MOXKHO 3a-
KJIIOUUTh, YTO U KOJesl, U JOPOKHBIA MIPOCBET KOJIECHUII ObUIN
YHU(UIMPOBAHBI ¥ UYTO MHOTOKOHHbIE KOJSICKA Ha YJIMIIBI TO-
pona He fornyckanuck. [ToMnenckuM Bo3HMIIAM BOJIeW-HEBOJIEH
MPUXOIUIIOCH 3aMeISITh X0/ Tepe]l MepeKPeCTKamMu, a Melexo-
JIbl CTYMaJIM TI0 OCTPOBKAM, He CXOJIsl HA MOCTOBYIO U COXPaHsIsI
YUCTBIMU caHAauu. Takoi nmepexo, moxanyi, Oe3onacHee Hbl-
HEIlTHeH «3e0pbl» 1 KakK JIBe KaIlIk BOJBI CXOK C HOBEHIIIM KC-
NIepUMEHTAJILHBIM, OIIPpOOOBaHHOM B ['oJUtaHuH, TJ1e TOXe MpH-
MEHEHBI «OCTPOBKH», HO TENeph yxke pe3ruHoBbie. 1 Bripsmb, Bce
yxe ObLIo!

KakoBpb!l ObUIH KOJTecHUITBI? HarroMHMM, YTO UM MpeJIIecTBO-
BaJIN 3arpsDKeHHbIC ObIKaMU OJTHOOCHBIE apObl. IHOTIA MX cliern-
JISUTA TIO JIBE, B pe3yJibTaTe MmojyJyaiach JBYXOCHasl MOBO3Ka, 00-
JaJiaBInasi, OHAKO, XY/IIEH MPOXOAUMOCTHIO, YeM OJHOOCHAS.
Korna ObIKOB 3aMEHMII KOHSIMH, POIMJIMCH KojlecHUIbl. CHava-
JIa OHM TIPeTHA3HAYAINCH [IJIS1 TOPKECTBEHHBIX BBIE3OB, MPOTY-
JIOK U COPEBHOBAHMUM, 3aTeM WX MPHUCHOCOOUIN M ISl IPYTUX
TeJIel: 3eMIIe/IesTbIIbl — JIJIS1 BBIBO3a yposkasi, KOUEBHUKH — B Ka-
YeCTBE IMOXOIHBIX KUJIUII. APMHUH 3aXBAaTUNKOB HE MOTJI O0OM-
THCH Oe3 00030B. A 060351 — 6€3 fopor. Pacmmpsisiryiocs Teppu-
Topuio PUMCKoii nMIiepur oK pbLia ceTh U3 372 KaMEeHHBIX Ma-
TUCTPAJIbHBIX JOPOTr 00IIel mpoTskeHHOCThio 60 ThiC. KM. Ma-
TUCTPAJIM COSTIUHSIN PUM C ero mpOBUHITUSIMH.

KonecHuiibl 66111 BecbMa pa3HOOOPa3HBIMU: IBYX— U MHOTO-



MECTHBIMU, IBYX— U YETHIPEXKOJIECHBIMU, OTKPBITHIMU U C OaJl-
JaXWHOM, TIPOCTBIMHU M POCKOIIIHO OT/AeIaHHBIMH. .. [TocnenHue
HOJOOHHI errie OoJiee APeBHUM KoJieCHHIIaM BpeMeH TpOstHCKOM
BOWHBI, Y KOTOPBIX, €CJTU BepuTh [ oMepy, ObLTM BOCBMUCIIHIIE-
BbIE KOJIeca, OKOBaHHBIE MeJIbl0, KOTOpbIe CBOOOHO BpAIaJIKCh
Ha KeNe3HbIX ocsax. O00/bs1 Kojec ObUTH 30I09EHBIMH, a CTYTIU-
1Bl TOKPBIBATKCH cepeOpom. Ky30B mofBemmBaics Ha KPErnkux
PEMHSIX, TOKE OT/ICIAaHHBIX AParolieHHbIMU MeTaJuiamMu. Jlabine
— «CHUJIOBOW» arperar, TO eCTh ObICTpble KOHH, a «TPAHCMUCCH-
ei» CITyXKUJIO OMATh-TAKU MOCePeOPEHHOE JBIIILIO. . .

OOparute BHUMaHUE, yBaXXaeMblil YATATElTb: KOJIeca HE3aBH-
CHMO BpAIAJTUCh HA HEMOJBIKHOM OCU. DTO OUEHb BaXKHBIN MO-
MeHT. Ha Gonee npeBHMX TOBO3Kax, Ja W Ha Oojiee TMO3IHUX,
BIUIOT JIO KeJIE3HOIOPOKHBIX JIOKOMOTUBOB U BArOHOB, ITpUMe-
HSUTUCh TaK Ha3blBaeMble KOJIECHBIe Mapbl — 00a Kojeca XKecT-
KO Kpemnwinch Ha oorieit ocu. [Ipu Takoil KOMIIOHOBKE Ha KpY-
THIX TIOBOPOTaX OJIMKHEE K IIEHTPY MOBOPOTa KOJIECO COBEpIIIaeT
MEHBIIIUH MyTh, 4eM BHelHee. OIHO KOJIeco MPOCTO MPOCKaIb-
3bIBAET, U B pe3y/IbTaTe — pa3aaeTcsi CKpexXeT OT TpeHus 00oa
0 JOPOKHOE TMOKPBITHE M MPOUCXOAUT HEPABHOMEPHBI M3HOC
00011eB. B KOHEYHOM UTOTE MPUHIIMIT HE3aBUCMMOT'O BPAIlICHHU I
KOJIEC Ha OJTHOY OCH CTaJl 00513aTe/IbHBIM U JIsI KOHHBIX TOBO30K,
¥ JIJ151 aBTOMOOMJIEH, TO €CTh TaM, IJie KoJiesl JOCTATOYHO IIUPO-
Ka, a pa3HUIIa B CKOPOCTU KOJIEC MOXKET ObITh 3HAUMTEIILHOM.

Einie ofiHa ujiesi, KOTOpOi HbIHEIITHKE KOHCTPYKTOPbI aBTOMO-
Ouieii 00s13aHbI TPEBHUM KOJIECHUIIAM, — HeCyIIHii Ky30B. Cero-



JHS OH ITPOYHO OOOCHOBAJICSI B ABTOMOOMJIPHOM TEXHUKE: yKe He
TOJIBKO JIETKOBBIE aBTOMOOWJIH, HO U COJTAAHBIE aBTOOYCHl IMEIOT
TaKkKe Ky30Ba.

Hano cka3zate, 4To IpeBHIE PUMJISIHE YMEJIH 1 JTIOOMIIN CTPO-
UThb JIOPOTH, HO BOT 00 yZOOCTBE MyTEIIECTBEHHUKOB MEKJIHCH
ropasno MeHblne. OfHAKO ¢ TPAHCHOPTHOU TPSICKOW OOPOITUCH,
XOTs1 ObI B IEJISIX MPOJJICHUS] )KU3HU SKUIMAKaM: Ky30Ba KoJiec-
HMII ObLJTM MACCUBHBIMU M OY€Hb KpenKkuMu. Beap peccop He Obl-
JI0, MACTUYHBIX IIUH — TeM Oosiee. OrpoOMHBIN 10 HAIIMM Mep-
Kam auametp konec (1,5-2 M) Toxe UMest Leblo CMATr4aTh TON4-
KU IIPU Tiepees/iax yepe3 HEPOBHOCTH JJOPOTH.

Vnanok Pumckoll nmnepun u nenenve EBpornbl Ha Meskue
(beonanbHble KHSKECTBA 3aTOPMO3UIIN Pa3BUTHE OE3PETbCOBOTO
KOJIECHOTO TPAHCIIOpPTa Ha 1ieJioe ThicsiyesneTre. B aToT nepuon
3HATHBIE JIIOM MyTEIIECTBOBAIM OOJBILEH YaCThIO BEPXOM WU
Ha HOCWJIKaX (PYYHBIX JIMOO KOHHBIX ), @ KPECThsIHE MCMOJIb30Ba-
JIM TIOBO3KH, 3aIpsArasi B HUX KTO JIOMIA/eH, KTO ObIKOB, a KTO
— cebs1. Hexnii 6e3BecTHBIN yMernel] TeX BpeMeH U300pelt TIOBO-
POTHBIN IIKBOPEHD, Yepe3 KOTOPbIH MEPEAHsIsl OCh KPEeNnuiach K
Ky30BY. DT0 ObUI IPOPHIB, 3HAYEHHE KOTOPOTO OLIEHWIN HE Cpa-
3y...

Haxonen, B XV Beke OBO3KY IPEBPATWINA B SKUIAXK: KY30B
MO/IBECHJTM HA PEMHSIX, KaK JIIOJIbKY, K 3arHYThIM KOHIIAM PaMBl.
B TakoMm «cajloHe» yxke He TPsICIIO TaK CUJIbHO, HO 3aTO YKauMBa-
70. Tem He MeHee, TUTYJIOBaHHbBIE 1 KOPOHOBAHHbBIE OCOOBI U3-
Opasi KapeTy CBOMM OCHOBHBIM CPEICTBOM IEPeIBHKEHUSI.



JIBa mocnenyonmx CToneTrst ObUIM MOCBSAIIEHb PeuMyIIe-
CTBEHHO YCOBEpPIIECHCTBOBAHUAM NACCAKUPCKUX CAIOHOB. Co
BPEMEHEM B HUX CTAJIO BO3MOXHBIM HE TOJIBKO ITPEOIOJIEBATH
3HAUMTEJIbHBIE PACCTOSIHUSA, HO Jake CraTb. DTO ObUIO BajkKHO,
TaK Kak rmpoexarb 0e3 CHa JI0 MOCTOSIOTO JIBOPa MOT HE KaKIbIi
MYTHHK.

K konuy XVII cronerus crajibHbple peccopbl CMEHWIN PEMHU,
B 9TO K€ BPEMs JIOIIA/Ib TOJIyYrJIa XOMYT, 4y Th JIM HE BABOE yBE-
JIMYMBIINK €€ TAMTIOBYIO cuily. OIHaKO KapeThl Ha BBICOKMX KO-
JIecax ¥ C TSKEJIBIMU Ky30BaMU, KOTOPbIE K TOMY K€ paCKaunBa-
JICh Ha peccopax, ObLIM OMAaCHBIMU: Ha MOBOPOTAX KPEHUJIHCH,
VHOT/1a OIIPOKKAbIBANIMCE. Ha KpyThIX CITycKax Jiolaay He MOr-
JIM MX yziepkath. Tak mpHuIuio moHMMaHue HeOOXOIUMOCTH TOP-
MO030B. [loHauary 310 OBUIM MPOCTO JIePEBSHHBIE KJIMHBS, TOM-
KJI/IbIBa€MblI€ M0]1 KOJIeca Mepe]] CIyCKOM, BIIOCJIEICTBUM Ha Ka-
peTe MOSBUJICA pblUar C 3aKPEIUIEHHOW Ha €ro KOHLE KOKaHOU
noayikoi. Haxxumast Ha peryar, Kyuep ¢ CUJION IprukUMall Mo-
AYIIKY K 000y KOJeca M 3aMeJUIsll er0 BpalleHue.

He onmceiBasi B moApOOHOCTSIX CIIOKHBIN Iy Th Pa3BUTHS IKH-
NaXKHOTO (IIPEXAe BCEr0 — KapeTHOIO0) peMecsa, HallOMHHM,
YTO MIMEHHO KapeTHbIM MacTepaM IMPOIILIBIX BEKOB MbI 00sI3aHbI
U3AIIHBIME (POPMaMU COBPEMEHHBIX aBTOMOOWIIel. Benb Tpyno-
MOOUBbBIE TTPEANIECTBEHHUKA COBPEMEHHBIX JN3aiHEPOB OT/e-
JIbIBJIM KaXbIM KY30B, KaK JIParolieHHYIO IIKATYJIKY: BBIIWIIU-
BaJIM WIU THYJIM U3 JepeBa CIOKHbIE JAETAIM, COEMHSIN UX B
NPOYHBIN KapKac, OOIMBAJIM TUIAaHKaMK 1 Koxkeld. Kpacka u mak



CIy’KWJIA HE TOJIBKO ISl KPacOThl, OHU oOeperayiv JepeBsHHbIS
1 METAJUTMYSCKUE YaCTH SKHUIIaXa OT IO, CHEra M COJIHIIA.
Mauieiinvie BiaJIMHbI ¥ BHITYKJIOCTH 3apaBHUBAIA HECKOJTBKUMU
CJIOSIMU TIMATIEBKU U TPYHTOBKM, 3aTeM HaHOCWIM 12—15 ciioeB
Kpacku M jaka. Kax/plid CIOM CyIIMIM HECKOJIbKO AHEU, ITUIN-
(poBasn (Mem3o1), a NOCIEAHNAN CIIOU MOJIMPOBAJIM JI0 3€PKaJb-
Horo Ornecka. Kcratu, aBToMOOMIIbHAST TEPMUHOJIOTHSI BO MHO-
rom oOs13aHa KapeTHOMYy Aeny. Tak, peccopbl, aMOPTU3aTOPhI U
NPy KUHBl AaBTOMOOWJISI Mbl Ha3bIBaeM TOJBECKOM, OOTEeKaeMbie
MaHeJ M HaJ| KOJIeCaMU — KPbLIbSIMHU, MHOTO CXO/IHBIX TEDMHUHOB 1
B JIeTAJISIX Ky30BOB. A Ha3BaHUs Ky30BOB — KyIe, ha3ToH, Kao-
PHOJIET, JIAaHJIO — 3aMMCTBOBAHbI U3 KAPETHOro mpoinuioro. Tep-
MUH «cefiaH» — elnie Oonee apeBHUid. M BooOiiie, y aBToMOOUIIs ¢
9KUIAKEM €CTh TO IJIABHOE, YTO UX POJAHUT. DTO OTHOIIIEHUE Ye-
JIOBEKa K 3TUM CpeJcTBaM mepenBukenus. Korga uuraenis Be-
JIMKUX TICaTesIel TIPOIILJIOro, ellle He 3HABIINX aBTOMOOWJISI, Ha-
YMHAET Ka3aThCsl, YTO OHU MPEIBUJICIIN U TIPEICKA3ATIN HbIHEIII-
HIOI0 CHCTEMY «YeJIOBEK — JIopora — aBTOMOOWIb». B KauecTBe
npuMepa MOKHO MpuBeCTU reHuabubie crpoku H. B. I'oromns u3
«MepTBBIX IyII»:

«...B popory, B nopory... Kakoe crpanHoe, u mansuee, u
HECyllee, U Yy/IeCHOe B ciioBe: gopora!l...boxe! kak Tbl Xopoia
nojgyac, aanekas, naiekas poporal.. CKOJIbKO poauioch B Tede
YY/IHbIX 3aMBICJIOB, IOTUYECKUX I'PE3, CKOJIbKO MepevyBCTBOBA-
JIOCh JIMBHBIX BrieyaryieHu#!.. VI KakoW ke pycCKWi He JIIOOUT
obicTpoii e3zpi?.. Ee i He moOuTh, KOorjaa B Hel CIIBIIIUTCS YTO-



TO BOCTOPKEHHO-4ygHOe? Kaxuch, HeBeroMas cujia MogxBaTu-
7a Te0s1 Ha KPBUIO K ce0e, U caM JIETHIIIb, U BCE JIETHT. ..»

OpHO NMIF KOPEHHBIM 00pa3oM OTIMYAET TMOTOMKOB OT
MPEJIKOB — MEXaHWYEeCKU BUrareb. [Iponum cronerus, moka
OH CTaJl MPUTOIHBIM JIJIsI TPaHCNOpTHOM MarvHbel. Ho cama 3ta
MaIlliHa MOTJIa TIOSIBUThCS] 3HAYUTEITLHO MTO3KE, €CITU OBl B TIPO-
1iecce pa3BUTHSI KOHHBIX SKUIAXed He ObLIM MOATOTOBJIEHBI KY-
30B 1 MHOTHE €€ MEXaHU3MBbI.

Kaxk 0b110 OBI 3aMe4YaTesIbHO, €CJIM OBl KUIAX CTaJl CAMOIBU-
Kyrmmcst, 6e3normaaasiv! Han aToit mpo6iaemoit Jiioau ioMaiu
TroJIOBY € IaBHUX Mop. Kakylo cuity, Kakoi MexaHu3M PUMEHUTh
K TTIOBO3Ke?

Hauunas ¢ XV Beka NossBUWIMCh JECATKUA CaMOJIBUKYIIIUXCS
(pa3BiieKaTeIbHBIX MJIM BOGHHBIX ) SKUTAKEW U UX MPOEKTOB. TyT
Y KOHCTPYKIIMU BEJIMKOro UTajbsiHIa Jleonapao na Bunuwm, ko-
TOpBIE MPUBOIMJIUCH B IEUCTBUE CIIyraMu, IIaraloluuMu psiIoM C
IMOBO3KOM MJIM HAXOIAILIMMUCSA Ha HEW CAMOM;, U TIOBO3Ka HEMEII-
KOTO Xy/IO)XHUKA AJibOpexTa Jljopepa co BceMu MPUBOJHBIMU KO-
JilecaMy — €C/Id OfHO TOMAJAeT B IPsA3b U CKOJIb3UT, TO APYyrue
MPOJIOJIKAIOT KaTUTh MOBO3KY (TIpO0Opa3 MOIHOMPUBOIHOTO aB-
TOMOOWJISI TIOBHIIIIEHHOW TTPOXOIUMOCTH); M PycCKasi «camooer-
nast xossicka» Jleontust IllamirypeHKOBa CO CYETIMKOM Mpode-
ra, ycrienHo ucreitannas B [letepOypre.

3aciykMBaeT BHUMAaHUSI TPEXKOJIECHAsl «CamMOKaTKa» IpH-
nBopHoro Mexanuka Exarepunsl 11 — MBana IlerpoBruua Kynu-
6una (1735-1818). Ciyra, KOTOpBII PUBOJWI €€ B JABUKEHUE,



HAXOMWIICSl C33aJM — «Ha 3amsATKax». Hacrynas Ha menanu, oH
TOJIKAJT TSTH, OHU TIEpeIaBaIi yCHJIMEe Ha 3y0UuaToe KOoJleco Xpa-
MOBOTO MEXaHW3Ma, HACAKEHHOT'O Ha OCh MAaXOBHUKA.

Xots KynOuH co3naBal BCEro-HaBCEro OUYepeHyI0 «JUKO-
BUHY», MPeTHA3HAYEHHYIO /ISl TPOTYJIOK IO aJljiesiM TlapKa, OH
MIOCTaBUJI Tiepesi CoOOM Te ke 3aJadd, KOTOphle CTOSIT M B Ha-
11Ie BpeMsl Tiepe]] KOHCTPYKTOpaMy aBTOMOOWIIEH: c/iesiaTh pado-
Ty KOJISICKU TUIaBHOM, OOECTIeYnTh ee IBHKEHUE He TOJIBKO MO
POBHBIM, HO U TIO MEpPeceUYeHHbIM JOPOraM U Ha MOJbeMax.

Ha poBHOU topore 1ist ABUKEHUS KOJISICKU C «KOHHOW» CKO-
pocThio goctatouHa cuia B 20 kr. Ha nogbeme ke B 5—6° uim Ha
OyJIBIKHOM MOCTOBOM ITPU TOM K€ CKOPOCTH MOTpedyeTcsi BTpoe
Oospinas cuia. ATO yBEJIMYEHUEe MOXKHO MOMYUYHTh, €CIIM CIyra
Oyner paboTtath ¢ OOJBIIMM HAMPSKEHUEM HITH €CIT CKOPOCTh
ymenbimtcs. KymOun Beiopan nocnennee. OT oc MaxoBUKa
yCHJTE cOOOIIAeTCs Mapou MecTepeH MpoA0IbHOMY Bally, Bpa-
IIeHNe MaxXOBUKa U BaJsa MepefaeTcs K OAHOMY U3 TpexX KoJell
mTgTOB Ha OapabaHe ocu 3agHMX Kojec. [l aToro mecrtep-
HIO Ha MPOAOJIBHOM Bajly MOXHO repeaBuratb. Koneca Bpaia-
I0TCSI BBOE WJIA BTPOE Me/IJIeHHee, COOTBETCTBEHHO IMOTy4aeTcsl
¥ BbIATpHII B cuiie. Ciyra Ha)KMMaeT Ha TeIajii PaBHOMEPHO,
HE Harpsrasch. XparnoBoid MEXaHU3M JJaBaJl «CaMOKAaTKe» CBO-
O0IHbIN X0/, KaK y Besocuriena. Korna oHa 1uia noj yKJIoH win
1OCJIe pa3rOHa Ha POBHOM JIOpOre, TATM CKOJB3WJIM IO 3yOIiam
XParioBUKa M CIIyra MOT OT/IbIXaTh.

PyneBoii mpuBOA KyTMOWHCKOW «CaMOKATKM» COCTOST W3



JBYX PbIUAroB, TAT ¥ 00071a, B KOTOPOM YCTaHOBJIEHO TIepe/iHee
kosieco. ITpy HaxkaTu Ha OOVH U3 PHIYATOB TAra NOBOPAYMBAJIA
00071, a C HUM U KOJIECO BIPABO WJIM BJeBO. PyneBoiil npuBon
COBPEMEHHOro aBTOMOOWIISI YCTPOEH MOUTH Tak ke. OJHaKo Bce
9TU XUTPOYMHBIE YCTPOMCTBA HE MOIJIM MPEBPATUTh «CaMOKaT-
Ky» B IIPAKTUYECKHU JIEUCTBYIOIIMNA CAMOIBUXYIIUNCS SKUIAKX.
Jl71s1 ero mepenBrKeHus o OyJIbIKHOM I0pore XOTs Obl CO CKO-
poctbio 10 KM/4 TpeOyeTcsi MOIIIHOCTh OKOJIO MOJIOBUHBI JIOIIA-
avHoM cvitkl (ipumMepHo 0,4 kKBT). OquH yenoBek criocodeH pas-
BUTH TaKyl0 MOLIHOCTb, HO OYEHb HEAOJITO.

MycKy/TbHO-CHJIOBBIE CAMOKATHI Ha JJBa M OOJIbIIIE MECT He TI0-
JYYWIU pacrpocTpaHeHusl. BepHoe u opuUrmHajibHOE pelleHue
JIETKOT'O CAMOKaTa, Ha KOTOPOM YeJIOBEK MOT JOCTAaTOYHO OBICTPO
NIepeIBUTaThCSl CBOMMH CHJIaMH, OBUIO TPEIIOKEHO HEMEIIKIM
uzoopertarenem Kapnom ®puapuxom [paiizom B 1816 romy. On
3aMEHMJI CAMOKATOM HE SKMIAX, & BEPXOBOIO KOHS, OCTPOUI
MAIIIUHY, TOXOXKYI0 Ha OyIyIIIUil BEJIOCHIIEI.

MarmvHy Ha3BaM «OErOBOW», TaK KAaK €3/I0K OTTAJIKUBAJICS
OT 3eMJIM HOTaMu, Oeskas 1o 3emuie. 17 coxpaHeHus: oOyBU Ha
HOT'M HaJICBaJIM MeTaJJTHYecKre «HOCKW». [lonctuHe, 3Ta Marm-
Ha CIIyXKWIa «IIPOJOKEeHNeM desioBeka»! OHa Obuia JIETKO U
HaJIe’KHOM, KaTUjach CO CKOPOCTHIO 10 15 KM/4 U HE UCHBITHI-
BaJia, KaKk 9KUIax, IEPEKOCOB Ha HEpOBHOU Jopore. Ee neranm
ObLIH JITKUMU TPU JI0OCTATOYHOM MpovHOCTH. Bo BTOpOI noso-
BuHe XIX Beka OeroBylo MalvMHy CHaOIWIIN TIedasiMU U Pe3u-
HOBBIMH OaHfakaMu (IIMHAMH), 3aMEHWIN JIePEBSHHBIE KOJle-



ca CTaJIbHBIMU C MTPOBOJIOUHBIMU CIIULIAMU, A CIUIOIIHBIE JIEpe-
BSHHBIC U KeJie3Hble pambl — TpyOuaTeiMu. [lo3ke mosBUIMCH
HIAPUKOTIOJIIUITHUKHY, LIEMHAs Tiepeiadya, MHEBMATUUECKUE TITH-
HBI, MEXaHU3M CcBOOOIHOro xona. Ha BbImyckaBIMxcs Jis Je-
TEU U TIOKWJIBIX JIIOJIEN TPEXKOJIECHBIX BEJIOCUIIE/IAX, a TAKKe Ha
CIIOPTUBHBIX JIByXMECTHBIX CTAJId MOHTUPOBATh N300PETEHHBIN
B 1877 rony Ixxemcom CraprieeM v IOYTH OJHOBPEMEHHO (ppaH-
y3oM AHpu [lekepom auddepeHnman — mecrepeHyaTbiii Me-
XaHU3M MepeJauu yCUIMs JIByM KOJIecaM OJHOM OCH, Bpalllalo-
IIUMCSI TIPU TIOBOPOTE C PA3HBIMU CKOPOCTSIMH.

YCoBepIleHCTBOBAHUS BeJIOCUTIe]la, OCOOEHHO MPUMEHEHUe
B €ro KOHCTPYKLMHU LIAPUKONOAUIMITHUKOB, MHEBMATUYECKUX
mvH 1 audgdepeHimana, IMeau B JaJdbHEHIIeM OOJIbIIoe 3Ha-
JyeHue ¥ st aBToMoouis. [1lapruKonoammImtHuKy BO MHOTO pa3
oOJieryaiu BpallleHue Kojlec U APYrux AeTayiei, yMeHblas Tpe-
HUE MEX]ly NOABUKHBIMU U HEMOBUKHBIMU yacTsAMU. [ IHeBMa-
THYECKasl IIMHA, U300peTeHHAas aHITTMYaHUHOM YUJIbsiMOM ToM-
coHoM B 1845 romy, a 3atem 3anareHroBaHHasi [:xonom [Jansno-
oM B 1888 roay, cmsryana ygapbl Kojeca Ha HEPOBHOCTSIX J0-
poru. C ee npUMEHEHHEM CTajI0 BO3MOXKHBIM JI€JIaTh BCE JIE€Ta-
JI MallIMHBl He TAKUMU MPOYHBIMU U TSIKEJIBIMU — Be/Ib BUOpa-
U1 MAIIMHBI 3AMETHO YMEHBIIIUIACh, MEHBIIIE OHA U PaCIIaThI-
Bajack. [la 1 e311a crana He TaKOU U3HYPUTEJIBHOM. . .

UYro kacaetcsi BETPOCUIIOBBIX ITOBO30K, TO MX CTPOWJIU BILJIOTh
1o cepenunbl XIX Beka. [IpaBna, OHM MOITIM ABUTATHCS JIMIIIb
M0 OYEHb POBHOM MECTHOCTH U TIpU NoryTHOM BeTpe. Kak cpen-



CTBO TPAHCIIOPTa OHM ceOs1 He onpaBaaiu. Eciim aBToMOOMIIb T10-
JIY9UJT OT SKUTIAKEH, MYCKYJIBHBIX «CaMOKATOK» M BEJIOCUTICIOB
MOYTH BCE, KpOME ABUratesisi, TO OT BETPOCUJIOBBIX MOBO30K —
POBHBIM CYETOM HUYETO.

JlBurarenb UIsi aBTOMOOMIISI, KaK U caM aBTOMOOWJIb, HeTpe-
MEHHO JIOJKEH ObLT MOSIBUTHCS B TIocyeiHel yerBeptu XIX Be-
ka. M oH mosiBuIcs, U BOT yxke B TeueHue 120 et 6e3pasaenb-
HO rOCTIOZICTBYET Ha aBTOMOOWIISIX. Pa3roBop uueT o nmopiiHeBom
nBuraresnie BHyTpeHHero cropanus (JIBC), paboratomem Ha 6eH-
3MHE M0 YeThipexTakTHoMY IMKJTY. O koHcTpykuusx IBC apy-
TUX TUIOB OYJIET paccKa3aHo TMO3Xke.

Coznarenu nepBbix TpaHcnoptHbix [IBC oTTankuBaimch OT
KOHCTPYKIIMY TTapoBOW MarHbl. CaMble OObEMHBIC €€ JIEMEH-
ThI, K TOMY K€ €Ille U CaMbl€ OMAaCHbIE — TOIKA U KOTeJI. 3HAYUT,
UX-TO Y HY)KHO 3aMEHMTb, CUUTAIM n3o0perarenu. Yem? OTBer
Ha 3TOT BOMPOC Ka3aJICs MPOCTHIM: HYKEeH pe3epByap ¢ TOPIOYUM
ra3oM, HarmpuMep CBETHJIbHBIM. ['a3 Ha/Io cMelaTh C BO3AYXOM,
BBECTH B IIWJIMHAP MAIIMHBI U TaM BOCIUIAMEHHUTh. [OpeHue u
pacipeHue CMecH MPoU3BeyT CUTY, KoTopast 3aMeHuT nap. U
TOIZIa TOIKA M KOTeJI OOJIbIlIe HE MOHAT00ATC.

Eme B 1860 rony gpaniy3ckuii MexaHuk OTbeH JleHyap
(1822-1900) moctponst ra30BbIM JABUraTeb, HATOMWHABIINI
napoByIo MaiuHy. OJJHaKo cama 1o ce0e CMeCh CBeTHJILHOTO r'a-
3a ¥ BO3/IyXa, B OTJIMYME OT Tapa, He IaBUT Ha MOpIIIeHb, e HY K-
HO MOJKeub. [IJ1s1 3a)KUraHust CIyKWIU IBE NMEKTPUUIECKIe CBe-
YK, BBEPHYTHIE B KPBIILIKY LIWIUHPa. [IBuraress Jlenyapa — 1By-



CTOPOHHUM (WJIM, KaK MPUHSTO TOBOPUTbH, JBOMHOTO JNEHCTBUS;
paboumii IPOIIECC MPOUCXOIUT C IBYX CTOPOH TOPIIHS) U JIBYX-
TaKTHBIH, T. €. TIOJTHBIN UKJI paOOTHI MOPIIHSA IJIUTCS B T€USHUE
JBYX €ro xofoB. [Ipu nepBoM xone mpoMCXOasT BIYCK, BOCILIA-
MEHEeHHEe W paclIMpeHre cMecH B IWMHApe (padouuit xomd), a
IIPY BTOPOM — BBIITYCK OTPAOOTABIIMX ra30B. BiryckoM u BhITTyC-
KOM YIPaBJIsieT 3a/IBHKKA-30I0THUK, a 30JIOTHUKOM — SKCIEH-
TPUK, CMOHTHPOBAHHBIN HA BaJly ABUraTesl.

[TpenmyiniecTBa HOBOTO IBUraTeIsl TIEpe]l MapOBOM MaITUHOM
HE OrPaHUYMBAIMCH JIMKBUAAIIMEN KOT/IA U TOTIKU. ['a30BbIe 1BU-
rate;iv He TpeOOBaIM pa3Be/ieHus napa, 0OCITyKMBATh UX ObLIO
HeTpyaHo. OIHaKo Macca HOBOTO JIBUTaTesIsl OCTaBajlach IOYTH
TaKOM ke, KaK U y apoBOi mMaiuHbl. Equaniia BeipaOoTaHHOM
MOIITHOCTH JBHrarens (J1. ¢. uim KBT) ooxonunack B 7 pa3 10po-
ke, YeM y MapoBOl MaliiHbL. TOJBKO YETBEPTH TETIOTHI CTOPEB-
IIEro ra3a CoBeplasa noje3Hyo padory, T. €. Ko PUIUEHT M0-
ne3Horo aeucrBus (KIT) neuratenst cocrapnsn 0,04. Ocranb-
HOE YXO/IWJIO C OTPaOOTABIIMUMHY Ta3aMH, TPATUJIOCh HA HArpeB
KOpITyca ¥ OTBoAWIOCH B atMocdepy. Koraa yacrora BpaieHus
BaJjia nocturayia 100 06/MuH, 3aKUraHue IeNCTBOBAJIO HEHAIEK -
HO, JIBMTaTeb padorai ¢ nepedosmu. Ha oxnaxkaeHne pacxomao-

BaJsioch Ao 120 (1) M° BOJIBI B Uac. Temneparypa ra3oB Joxoausa
10 800 °C. Tleperpes BbI3bIBaJI 3ae4aHKe 3010THUKA. Hecropes-
II1€ YaCTHUIIbl CMECH 3aCOPSUIM KaHaJIbl BITyCKa-BbIITYCKA.
[IprunHa HU3KOW TPOM3BOIUTENBLHOCTH JIBUTATENS 3aKJII0Ya-
JIach B CAMOM NPHUHLIMIIE ero eiicTBUS. [laBlieHre BocTiaMeHeH-



HOW CMECH He MPEBBIIIANO 5 Kr/em?, a K KOHIIy pabouero xo-
Ja CHUXajaoch BTpoe. [IpocToii pacyer MoKas3bIBaeT, YTO OIHO-
IVIMHIPOBBI IBUTATENb C pabouuM 00bEeMOM 2 JIUTpPA MpU Ta-
KOM JIaBJIeHnH, yactote BparieHus Baia 100 o6/mun u KI1/1 0,04
pazBuBal MOITHOCTH He Oostee 0,1 kBt. Ipyrumu ciioBamu, Jie-
HYapOBCKHUI JABUraTesib B THICAUY pa3 MeHee MpPOU3BOIUTENICH,
YeM JBUIaTeslb COBPEMEHHOT'O aBTOMOOWJIS.

Cpenatp ra3oBblil gBUratenb Oonee 3(pEeKTUBHBIM YIaaoCh
B 1876 rogy kommMmepueckoMmy ciyxamemy u3 KenbHa Huko-
nao-Asrycty Otto (1832-1891) coBmectHo ¢ EBrenuem Jlan-
reHoM (1833-1895).

HaOmonass paboTy ra3zoBoro ABWraress, MOXOXero Ha KOH-
crpykimio Jlenyapa, OTTO mpwuiiien K BHIBOIY, UTO CMOXET JI0-
OUTKCS ero Oosee MPOU3BOAUTENLHON PadOTHI, ecii OYyJIET 3aXKU-
raTb CMeCh He Ha cepeJJiHe Xo/ia MOpIIHsA, a B ero Havase. Toraa
JaBJICHUE Ta30B MIPU CTOPAHUU CMECHU JIEWCTBOBAJIO Obl HA TIOP-
IIeHb B TeUeHHe Bcero ero xona. Ho kak HamoJIHUTH IWIMHAD
cMechio 10 Hadyana xoaa? OTTo mompoOoBai cleaylolee: Bpa-
111asi MAXOBHUK BPYUYHYIO, OH HATOJHII IWJIMHIIP U BKJIIOUWII 3a-
JKUT'aHUE B TOT MOMEHT, KOI/Ia TOPIIIEHh BEPHYJICS B MCXOIHOE
nojioxkeHre. MaxoBUK pe3KO «B35JT» 000POTHI, a JI0 ITOTO Cropa-
HHUE CMeCH JaBaJio eMy JIMIIb cladblid Tom4ok. OTTO He mpuaat
3HAUEHMSI TOMY, YTO CMeCh OblIa CkaTa repes 3a)KUraHueM, OH
CUMTAJI YJTy4IlIeHUEe TPOLIECCca Pe3yIbTaTOM MPOIOKUTEILHOTO
pacIIMpeHusi CMECH B MPOLIECCE CTOPAHUSI.

N300peTateno moHagoomIoch 15 eT, 4ToObl CKOHCTPYHPO-



BaTh dKOHOMMYHBLIM asuratenb ¢ KIII, mocruraromum 0,15.
JlBurarenb Ha3BaJIM YETHIPEXTAKTHBIM, TaK KaK MPOIeCC B HEM
COBepIIajCcs B TEUEHUE YeThIPEX XOJOB IMOPIIHS U, COOTBET-
CTBEHHO, IBYX 00OPOTOB KOJIEHUATOrO BaJia. 30JIOTHUK B HYX-
HBII MOMEHT OTKPBIBAJI IOCTYI B IIWJIMH/IP OT 3arajibHON Kame-
Pbl, [JIe OCTOSTHHO Topen ra3. [Iporcxonuio 3axuranue CMecu.
30/I0THUKOBOE pachpe/esieHre U 3a)KUraHue TOPeIKor He TIpU-
MEHSIIOTCSI B COBPEMEHHBIX JBUTratTelisix, HO UK OTTO MOIHO-
CTBIO cOXpaHwWiIcs A0 Hammx gHed. [To sTomy mukity padoraer
To/IaBJIsTioNIee OOJIBITUHCTBO aBTOMOOWIIBHBIX JiBUTaTesel. Hu-
K€ TIPUBEJICHO KPaTKOe, CXeMaTUYHOE €rO OINMCaHUE.

[Tpu nepBoM TakTe MopIleHb yAATSAETCsl OT UCXOAHOU «MepT-
BOU TOUKW» — TOJIOBKM IIWJIMHJPA, — CO3/IaBasi B HEM pa3peske-
HUe, TIPU TOM 3aCaChIBAETCS TPUTOTOBJICHHAST OCOOBIM MPHO0-
pom (kapOropatopoM) roprodasi cMechb. BbIITycKHOe OTBepcTHE
3akpbITO. Korjia nopiiieHb JOCTUTaeT HUKHEN «MEPTBOU TOUKU»,
3aKpBIBAETCS M BITyCKHOE OTBepcTure. [Ipy BTOpOM TaKTe 3aKpbl-
ThI 00a oTBepcTHsl. [lopIieHs, TOTKaeMblil IMATYHOM, HJIET BBEPX
¥ CKUMaeT cMech. YacTHUIIbl TOIIMBA COMMKAIOTCS, CMECh Jierde
nojiaeTcs BociyiaMeHenuo. Ecin o0beM 1UIMHIpa HaJl MOpIII-
HeM (T. €. B KaMepe CrOpaHusl) paBeH ero padbouemy oObemy
(MEeXIy «MEpTBBIMM TOYKAMH»), TO CTENIEHb CXATWs paBHA 2,
kak y pannux [IBC (T. e. BnBoe 6osbliie arMocepHOro J1aBje-
HUS1),  JABJICHUE ra30B MPU UX B3pbIBE BUETBEPO OOJIbIIIE aTMO-
ceproro (y coBpeMeHHbIX apuraresnein oHo B 40—50 pa3 6ob-
e, yem y apurarenss Otro). Tperuit Takt — padounii xon. B



Hayaje ero MpoMCXOOUT 3aKUIAHUE CKATOW cMecH. [BHKeHue
TIOPIIIHS Yepe3 KPUBOLIMITHO-IIATYHHBIA MEXaHU3M IpeoOpasy-
eTcsl BO BpallleHue KojieH4yatoro Bajia. O0a OTBepCTus 3aKPbITHI.
JlaBnieHre B IWJIMH/PE MOCTENIEHHO YMEHbIIAETCs O aTMocdep-
Horo. [Ipu yeTBepTOM TakTe MaxOBHK, MOJYYHUB UMITYJIbC JIBU-
JKEHU s, POJOJIKAET BPAIAThCS, NIATYH TOJKAET NOPIIEHb U BbI-
TeCHsIET OTpadoTaBILIKE ra3bl B aTMOC(EpPy uepe3 OTKPBIBIIEECs
BBIITYCKHOE OTBEPCTHUE, BITYCKHOE ITPU 3TOM OCTAETCS 3aKPhITHIM.

WHepriuy MaxoBHKa XBaTaeT Ha TO, YTOOBI TIOPIIEHb COBEP-
LIWJI e111e TPU X0, IOBTOPSIS YETBEPTHIN, IEPBBIA ¥ BTOPOU TaK-
Thl. [loc/ie HUX Bal 1 MaxXOBHK CHOBA IOJTy4aloT UMILyJisC. [Ipu
IIyCKe JBUTaTesIsl IEPBbIE 1BA TAKTA MPOUCXOIAT MOJ IEUCTBUEM
BHelllHen cuiibl. Bo Bpemena OTTO U ellle B T€YeHUE MOIyBeKa
MaxOBHK [TPOBOPAYMBAJINA BPYUHYIO, a TETIEPb €TI0 BPAILIAET JIEK-
TpoaBuraresib — craprep. Ilocie nepBbix HECKOJIbKUX paboumx
XOJIOB CTapTep aBTOMATUYECKU OTKJII0YAeTCs U IBUraresb padbo-
TaeT CaMOCTOSITEJILHO.

BrryCcKHO€E M BBIITYCKHOE OTBEPCTUS OTKPBIBAET U 3aKPbIBAET
pacripeeIMTeNbHbI MexaHu3M. CBOEBpEMEHHOE BOCILIAMEHE-
HHMe cMecH o0ecrieunBaeT cucrema 3axuranust. umHap Moxer
OBITh PACMOJIOKEH TOPUZOHTAIIBHO, BEPTUKAJILHO WJTH HAKJIOHHO,
nporiecc paboThl IBUraTessl OT STOTO HE MEHSIETCSI.

K Hepgocrarkam nsuraresniss OTTO OTHOCAT €ro TUXOXOZHOCTb U
O0JIBIITYI0 MacCy. YBeIMUYeHre Yrcia 000poToB BaJia TPUBOIMIIO
K niepe6osiM B padoTe U ObICTPOMY U3HOCY 30JIOTHHKA. Bosbioe
JaBJieHre B IWJIMHAPE TPeOOBAIO YCHIJIEHHWsI MPOYHOCTH KpH-



BO-ILIMITHO-IIIATYHHOIO MEXaHMU3Ma U CTEHOK IWJIMHAPA, [TO3TO-
My Macca aBuratesisi B pacuere Ha 1 kBt u gocrurana 500 Kr.
Jl1s1 pa3melieHrst BCero 3amaca raza HykeH ObUI OrpOMHBI pe-
3epByap. Bce 310 npeponpeaennio Heygauy: ra3oBblii IBUraTellb
OTTO, TaK K€ KaKk W MepBbIi ero BapuaHT, ObUT HEMPUTOJIEH /IS
YCTaHOBKH Ha aBTOMOOWJIb, XOTSI U TOYYHJT IMPOKOE PacIpo-
CTpaHEeHUe B CTAIlMOHAPHBIX YCIIOBUSIX.

JlBurartesib BHyTPEHHETO CTOPaHUsl CTajl TOAHBIM 1S IIpUMe-
HEeHHUsl Ha TPAHCIIOPTe, MOCJe TOro Kak 3apadoTan Ha KUOAKOM
TOTUTUBE, CTaJl OBICTPOXOIHBIM, KOMITAKTHBIM U JIETKUM.

HawmOGosnbinuii BKJIajg B €ro co3/laHie BHEC/IM WHKEHEephI-Ma-
HIMHOCTPOUTEIIN — TEXHUUECKUI TUPEKTOp 3aBoja OTTO B ropo-
ne Howi I'. Havimnep (1834—1900) u ero Onmkaiimmii COTpy-
Huk B. Maii0ax (1846—1929), no3aHee OCHOBaBILKE COOCTBEH-
HyI0 (pupmy.

O06 u3o0peTaresssx MallMH HEPEAKO MUIIYT, YTO OHU C JeT-
CTBa YBJIEKAJIUCh TEXHUKOM, MAaCTEPHUJIU MPUOOPHI, pa3Oupaiu u
coOMpaJIM Yachl, YTO UEI0 OyyIlel HOBOW MaIlliHbI OHU BbIHA-
IIMBAJIM YyTh JIM He C TieJieHoK. U ere cooOmaioT, uto n3o0pe-
TaTesv, MOJI, CO3HABAJIA €€ BEPOSATHOE COLIMAJIbBHOE M S9KOHOMHU-
YyeCcKoe 3HaueHre. B 1eNCTBUTENBLHOCTH J1€JI0 OOBIYHO OOCTOSIIO
unaue. Ho Bor y l'ommmba daiimnepa u Bunbrensma Maitbaxa u
BIPsIMb Ororpadgum «o0pas3lioBbIX» n3o0perarenieit. [laimiiep ¢
IOHBIX JIET MOCBATWI ce0Os1 MalllMHaM, C YCTIeXOM 3aKOHYMIT Bhic-
niee nonurexuuyeckoe yuwie B [lIryrrapre. Bo Bpems npo-
JOJDKUTENIBHOW CITyXKOBI B Dnb3ace v paOOThl HA aHTJIMICKUX Ma-



HIMHOCTPOUTEITBHBIX 3aBofIaxX [JaiiMiep XOpoIo n3y4u nepeio-
BYIO JIJIsI TOTO BPEMEHM TEXHUKY M, K TOMY ke, Biajes ¢ppaH-
I[y3CKMM Y QHIJIMHACKUM $I3bIKAMH, TIOJYUYHJT JIOCTYI K OOIIUp-
HOM crierrasbHou tuTeparype. CHavyasa ero monpocTy yBJeKaio
KOHCTPYMPOBaHUE MaIuHbIL. [I0TOM, KaKk y MHOTMX KOHCTPYKTO-
POB, BO3HMKJIA MbICIb O MIOCTPOMKE BTOPOIO, TPETHETO BapUaH-
TOB MaIIIMHBI, YTy UIIIEHHBIX [0 OMBITY pa0OThI HA/I PEAbITYIIEH,
U... O ee MpoJaxe.

Ho nipesxyie ueM KOHCTPYHpPOBATh U CTPOUTH CAMOJBHIKYIILY-
10CsI TIOBO3KY, HYKHO OBLIO CO3/IaTh JIJISI HEe JBUTATEIIb.

B ony6mukoBanHoi B 1935 rony 6uorpaduu ogHOro u3 oc-
HoBaresiel pupMbl «[laiimnep — benn» ckazano: «B 1881 ro-
ny Haitmep o0be3nun Poccuio, 4To00bI Ha MECTE TIO3HAKOMUTh-
cs1 ¢ He(pThIO, eMY YK€ TOT/Ia MPOAYKThI He(PTU MPeICTaABISINCH
TOIUIMBOM J1s1 TPAHCIIOPTHOTO JABUraress... 1882 roa cran no-
BOPOTHBIM B ku3HM [laliMiepa. DTOT rog MOXKHO CUMTATh TO-
JOM POXJEHUsI aBTOMOOWJIBHOTO JIBUTATENIsl, XOTs caM J[BUTa-
TeJb OBUT TOTOB TOJIBKO B CJEAYIOIIEM TOMY».

[MoyuemMy wmeHHO myTemiecTBMe B PoccHio MOHAI00MIIOCH
Haiimiiepy 17151 OCyIIecTBIIeHus ero 3amMbIcioB? [leno B ToM, 4To
B Poccun yxe paboTait 3aBoj1 1o MeperoHke chlpoid HehTH B Ke-
pocuH. XuMuKA. A. JIeTHUI IPOBEN SKCIIEPUMEHTHI M JOKA3al,
YTO MEpEeroHKa HepTH 1 ee OCTATKOB Uepe3 pacKaJIeHHbIE JKeJle3-
Hble TPYOBI 1a€T pasjMyHble MPOAYKThI, B YACTHOCTH TaKOE T0-
piouee, Kak OeH3rH. DTo ObUIO KaK pa3 To, 4To uckai Jlaiimiep
JUISl SKUMAKHOTO JIBUTATEIsSI: Jierkoe HehTSHOe TOIUIUBO XOPO-



110 MCMapsieTcst, OBICTPO M MOJIHO CrOpaeT, YIOOHO B TPAHCIIOP-
TUPOBKE.

[NepBwiii nBurarens JaiiMiepa roauics v Ajist TPaHCIIOPTHOTO,
W JIJIs1 CTallMOHAPHOTO MPUMEHeHus1, padoTall Ha ra3e u Ha OeH-
sune. [locnenyronme koHcTpyKiuu JlaiimMiiepa ObUH paccumTa-
HbI HCKJTIOYUTEIIBHO HA KUIKOE TOIIMBO. Byblnyio yacToTy Bpa-
IIEHUs] Basia JIBUTATENsI, 00eCeunBaeMyIo, B YaCTHOCTH, HHTEH-
CHBHBIM BOCIUIAMEHEHHEM cMecH, [laliMmiep cripaBeiiMBoO CUM-
TaJI [JIABHBIM TTOKa3aTesieM padoThl IBUrATElIsl Ha TPAHCIIOPTHOM
mammHe. Yactora BpamieHus Bana apuratens Haiimiepa Oblia
B 4-5 pa3 Oosbllie, YeM y ra3oBbIX [IBUrartesed, U JOCTHraia
450-900 06/MuH, a MOIITHOCTh B pacueTe Ha 1 1 pabouero oOb-
ema — BBoe Oosbinie. COOTBETCTBEHHO, MOTJIa ObITh YMEHbIIIe-
Ha Macca. K 3Tum mrpuxam «TpaHCopTHOM crieliipuKm» 1o0a-
BUM 3aKPBITHIN KapTep (KOXYyX) JABUratesisi, 3aroTHEHHbI CMa-
304HBIM MACJIOM U 3alUIIABIIXI MOJBMXHBIE YACTH OT MbLUIU U
rpsa3u. OXJIak/ISHUIO BOAbI B OKPYKAIOIIEW JBUraTellb «pyoarti-
Ke» COCOOCTBOBAJT TUIACTHHYATHINA paguaTop. [is mycka aBura-
TeJsl CITY)XKWJIa 3aBOJIHAsl pyKosiTKa. Tenepb MMenoch Bce HeoO-
XOIUMOE /17151 CO3/IaHM S JIETKOTO CaMOJIBUIKYILIETOCS SKUIIAKa —
aBTromMoOuIs. OT CBOMX MPEIKOB aBTOMOOMIIb YHACTIEJOBA MHO-
roe. «<ABTOMOOWJIb. .. HY’)KHO CUUTATh CHIHOM IapOBO3a, JaBIIie-
ro eMy JyIly, ¥ BEJIOCHIIe/la, CHAOAMBIIIETO €ro TeJIOM», — TaK
oOpazno nucai B 1902 rogy oauH U3 KypHaJIoB. MexaHnueckas
TOBO3Ka JIJIsI CBOeW padoThl He TpeboBala KaKuX-IMO0 Ha3eM-
HBIX YCTPOWCTB, KPOME JOPOru. B OT/ure OT KOHHBIX MOBO30K,



MeXaHU4ecKasi He TpeOyeT JJisi CBOETO NBMKEHUsI TPUIIOKEHUS
JKUBOU CHIIBI, KpOMe HEOOJIBIIINX, KaK 9TO Ka3aJIoCh, YCHIIUN BO-
JUTENS TIo yrpasieHuo eto. [lomuepkHeM, 4To uaest aBTOMOOU-
7 OblJIa TTIOHAYATy YeTKO HarpaBjieHa Ha 3aMeHY JIMIIb JIeTKO-
r0 3KMIAKa JIMYHOI'O MOJIb30BaHKsA. BO3MOXHOCTb €ro UCITOJIb-
30BaHUsI JJisI TPY30BbIX M MAaCCOBBIX MACCAKUPCKUX MEPEBO30K
ObUIa peaTn30BaHa HAMHOTO TO3XKe.

Bpsi 11 MOKHO CKa3aTh, YTO OTHOIIIEHHSI aBTOMOOWIIS U JIBU-
raresisi BHyTPEHHETO CTOpaHMs ¢ CaMOro Hayasla HOCWJIA XapakK-
Tep JOOBU C TIEPBOTO B3MJIsi/Ia U HA BCIO JKU3Hb. JKenast 100MTh-
Cs1 HAWJTYYIIIMX Pe3yJIbTaToOB, aBTOMOOUJIbHbIE KOHCTPYKTOPBI UC-
poOOBaIM Ha CBOMX JICTUIAX CaMble pa3HOOOpa3HbIE JIBUTA-
TeJIW, B TOM 4ucie napoBylo MammHy, KIII koropon eme Hu-
ke, 4YeM y JBUraTesield BHyTPEHHEIO CrOPAaHUs, U JIEKTPOIPU-
BOJ] OT TaJbBaHMUYECKUX Oarapeil, KOTOPhIM Aaxe B HallW JHU
MpeJCTaBIseTCs BEChbMa NEPCHEeKTUBHBIM. BO3MOXKHO, 3TH aBTO-
MOOWJIH BBI3BIBAIOT Y CETONHSIIHIX aBTOMIOONTENE JIUIIb CHHC-
XOAUTEIbHBIE YIBIOKH, HO CIIEIMATUCTBI OTYETIMBO TIOHUMAIOT,
4TO 6€3 ITUX «TAAKUX YTAT» He ObLJIO Obl COBPEMEHHBIX JIUMY-
3uHOB. [ToMCKM ONTUMATBHON KOHCTPYKIIMU MOIJIM OBl TTPOIOT-
Katbcs ere 1onro, e Obl He K. benru I. [laiimiiep, KoTopsie,
UCIIBITAB CBOM CWJIbl CHayajla B OIMHOYKY, 3aTeM OObEAUHUIN
TaJIAaHThl ¥ (PUHAHCOBBIE CPE/ICTBA, CO3/1aB COBMECTHYIO (PUpPMY
TI0 IPOM3BOJICTBY aBTOMOOMIIEN «[laiimiiep — beni». 3a cpaBHH-
TEJIbHO KOPOTKHUMA IPOMEKXYTOK BPEMEHM, COBEPILIEHCTBYS KOH-



CTPYKIIMH U AU3AIH CBOMX MallliH, UM YAAJIOCh C/IEIaTh aBTOMO-
OvIb HEeOOBIYaltHO MOy IsIpHBIM. KOHEUHO, Takoi MpOpBIB ObLT
Obl HEBO3MOXKHBIM 03 3(h(PeKTUBHBIX OEH3MHOBBIX JBUTATEICH.

BeH3nHOBbIE ABUTATENM 32 KOPOTKOE BpeMsi ObLITH JI0BEIEHBI
JIO BBICOKMX KOHAMIIMI. Yke B NepBble aecaTiieTuss XX BeKa
OHU JJAJIU KPbUTbs ABUALIUHU, JIEKTPOIHEPIUIO MOPSIKAM U MOJISIP-
HUKaM, CO3/1aJIi TIOYBY JJIsI 1IEJIOTO PsAfia BBIAAIOIIMXCS U300pe-
TEHUI.

Uro xe KacaeTcsl TPaIUIMOHHOIO TSKEIOr0 U TPAaHCHOPTHO-
r'0 MaIIMHOCTPOEHUSI, TO OHO TOKa JIOBOJIbCTBOBAJIOCH, B OCHOB-
HOM, TTAPOBBIMU MAIlIMHAMM, JIO TTOPHI JIUIIb MEUTask O MOIIHBIX
JBUTaTesIsIX, CIOCOOHBIX Pad0TaTh HA OTHOCUTEILHO HEJOPOroM
TOTUIMBE W UMEIOIIUX MTPUEMIIEMbIE Ta0APUTHI.

Co3paTh IOIOOHBIN ABUTATENTh, HA3BAHHBIN JTN3€JIEM TI0 HMe-
HU ero nzooperarens Pynonbda [Insens, ynanock TOIBKO B Ha-
yasie XX cronerust. [lepBoiii ero n1edoT Ha apromooOmie B 1908
rOJly OKa3aJiCsl HEYIAauHbIM, M aBTOMOOWJIUCTHI HA BpeMs1 3a0bUTH
0 Au3elie, BBIHYUB €r0 UCKATh «B3aUMHOCTU» (U, CJIE/IyeT 3aMe-
TUTb, HE OE3HAJIEKHO) Y MOPSKOB, KeJIe3HOIOPOKHUKOB U MPO-
YUX «TSDKEJOBECOB». [IpyruMu clioBamMu, TU3esIsM OTBEJU POJIb
«TUXOXOJIOB», B KOTOPOM OHM W BBICTYIAJIM BIUIOTH 10 1920-x
rOJIOB MUHYBIIIETO CTOJIETUSI, KOTJa T JBUTATEIM MOSBUIINCH
Ha IPY30BbIX aBTOMOOWJISIX.

Henb3s ckazaTh, 4TO Ou3ensiMu BOOOIIE HE 3aHUMAJIUCh.
BcrnioMHuTe XOTs OBI IETHIIIE MOTOPOCTpOUTE el M3 XaphKoBa —
500-cuibHbIM au3enb B-2, nepBoHayanbHO MpeaHa3HAYaBIINM-



csl AJ1s1 TSDKeJIoro OOMOApAMPOBIIMKA U HAIIEAIINI MOIIMHHOE
6eccmepTre B TyuiiieM TaHke Bropoit MupoBoii Boiinsl T-34. Ot-
METUM TaK:Ke YCTaHOBJIEHHbIA B 1936 rony Ha jierkoBon «Mep-
cenec-beH1» Au3ebHBIN ABUTATEINb, YCIEIIHO IPOLIEAINIA BCe
HOJIO)KEHHBIE UCTIbITaHusl. Y, HakoHell, oOpaTUM BHUMaHHE Ha
IIOCTPOEHHBIE B cepenHe mpouuioro cronetus B Coserckom Co-
103€ AU3eJIbHBIE ABUraTeIM MOIIHBIX TPAKTOPOB U TArayei, B Ha-
3BaHMSX KOTOPBIX IMOYTH HUKOIJA HE OTOOpakaluch (paMuiinu
VI IMEHA UX co3JiaTesiei, a ObUIM TOJIBKO CyXue (sl ¥ HEMo-
HATHBIE OYKBBI. [IOKJIOHMMCSI 9TMM CKPOMHBIM M T€HHAJIbHBIM
TpyX€HHKaM, KOTOpbIE B CaMble CyMEPEUHbIE TOJIbl HE OMYCTUIIN
PYK 4 B ycloBusx 3akpbIThix Kb TBOpHM aBUrarenu nporpecca.



3. YceTpoicTBO aBTOMOOMIA

3.1. O01mme NOHATHSA U Kjaaccupukanuu

W3yueHnio ycTporicTBa aBTOMOOWISL YIEsIeTCsl JOCTAaTOYHO
BpPEMEHH B JII0OOH aBTOIIKOJIE, [IO3TOMY MbI OI' PAHUYMMCSI JIUIIIb
00IMMU CBeIcHUsIMHA. MaJloBepOsTHO, YTOOBI STOT CITPABOYHUK
cTaj yueOHUKOM TSt MpoheCCUOHAIBHBIX MACTEPOB MO PEMOH-
Ty aBTOMOOWJIEH, OTHAKO JJIsI TOTO, YTOOBI CTATh HACTOSIIIM aB-
TOMOOHJTICTOM, TO €CTb ITOJTHOCTBIO OBJIA/IETh MAIITMHOW, HYKHBI
orpe/ie/ICHHbIC 3HAHUS.

WTak, aBTOMOOMIIb COCTOMT M3 TPEX OCHOBHBIX YaCTEW: JIBU-
raresis, maccu 1 Ky3osa (puc. 3.1.1 u 3.1.2).

Jleuzamens SIBIIETCSI ICTOYHUKOM MEXaHUYECKOW SHEPruw,
NIPUBOJIAIIEN aBTOMOOWIIb B JIBUXKEHME.



Puc. 3.1.1. ]IBuraTe b U IACCH rPY30BOro aBTOMOOMJIS:

1 — nBurarens, 2 — crerienue, 3 — KopoOKa repenad, 4 —
pyJieBoe

yIlpaBJieHue, 5 — KapJaHHas nepegayda, 6 — 3aHUN BeAyllIun
MOCT,

7 — pama, 8 — peccopa, 9 — koneco, /0 — TOTUTMBHBIN OaK,
11 — amoptuzatop, 12 — nepegHuil MOCT

Llaccu aBTOMOOWIISI IPECTABISIET COOOM COBOKYITHOCTh Me-
XaHU3MOB, MPeIHA3HAYCHHBIX 151 TIepe/lauk KPYTSIIEro MOMeH-
Ta OT JIBUTraTelisl K BeAYyIIUM KOJlecaM, Mepe/IBHKEHUS] aBTOMO-
OWIs U yIipaBJieHus: UM. B 11accu BXOASIT TPU TPYIIIIbI MEXaHU3-



MOB: TPAHCMUCCH I, XO/IOBAs YaCTh M MEXaHU3MBbI YIIPABJICHHUSI.

Tpancmuccuss aBTOMOOWISL CITYKUT IS TIepeaul KpyTsIe-
r'O MOMEHTA OT JBHUTATesIsI K BEIYLIUM KOJIeCaM U TIO3BOJISIET 13-
MEHUTh BEJIMUYMHY U HaIlpaBJIeHUE KPYTAIIEero MoMeHTa. TpaHc-
MUCCHSI JIByXOCHOTO aBTOMOOWJISI C TIEPETHUM PACIIONIOKEHUEM
JBUTATENs] M MPUBOOM Ha 3aaHue Koneca (puc. 3.1.1 u 3.1.2)
BKJTIOYAET CJIC/TYIONNe MEXaHU3MBI: CIIeTUIeHHe, KOPOOKY repe-
Ja4, KapIaHHylo repeaady, IJ1aBHylo nepeaady, qudgepeHiman
u nonyocu. [ naBHas nepenaya, nuddepeHiman u nojyocu pac-
TIOJIOKEHBI B KapTepe 3aTHerO BeIyero MocTa.

Xo0o06as uacmes aBTOMOOWIISI COCTOMT U3 PaMbl, IIEPEIHETO U
3aJJHEr0 MOCTOB, TIOJIBECKH (PEccop M aMOPTU3ATOPOB) U KOJIeC.
B nerkoBbix aBTomMoOWsx (puc. 3.1.2) u aBTroOycax pama, Kak
IIPaBUJIO, OTCYTCTBYET. B 3TOM citydae Bce arperarbl aBTOMOOUIIS
KPensTcs K Ky30BY M €r0 Ha3bIBAIOT HECYIIIHM.

Mexanuzmol ynpasnenuss BKITIOYAIOT PYJIEBOE YIIpaBJIEHUE,
HEOOXOIMMOE I 00eCIeYeHN IBUKEHUA aBTOMOOMIIS 1O 3a-
JAHHOMY BOJUTENIEM HAIIPABJICHUIO, 1 TOPMO3HYIO CUCTEMY.

Kyz06 aBTOMOOWIIS TIpeJHa3HAYEH JIJIsI pa3MeIleHUs TPY30B,
BOJUTEJISI U TTACCAKUPOB.

Kuaaccndukamust aBromo0mien — 310 TeMa, KOTOPYIO
BpS JIM MOXHO Ha3BaThb /0 KOHIIA HccienoBaHHOW. M 310
HECMOTPS Ha TO YTO IPOU3BOIMTENSIM, & BCIIE]T 32 HUMU JIUJIEpam
Y TIPOYMM TIpOJIaBIiaM Bpojie Obl Bce abCOIOTHO SICHO. Bee oHun
JeIal0T BUJI, YTO UM TOHSITHA MPUMEHsieMasi TePMUHOJIOTUS 1



OHU CBOOOJTHO OPUEHTHPYIOTCS B XUTPOCIIJIETeHUH OYKB, Iup 1
CIIEIAIbHBIX 0003HAYCHUH, 0e3 KOTOPBIX He OOXOAUTCS HU OfI-
Ha aBTOMOOWJIbHAS (pripMa TIPH KPEIIEHUH CBOETrO OYEPEeHOTO
neruia. [TorpoOGyeM 1 Mbl pa3oOparbCsi B 3TON MPEMYyAPOCTH.
['py30BUKM 1 aBTOOYCH (MUHUBIHBI B TOM YHUCJIE) TPOraTh He OY-
aeM. Pedb moiieT o JerkoBhIX aBTOMOOWIISIX, []a ¥ TO HE BCEX, a
IPEUMYIIECTBEHHO TeX, KOTOpbIE JIyullle U3BECTHBI OTEYECTBEH-
HBIM aBTOMOOuTENsIM. UTaK, Kiaccuduimpyem.

IIo Tumy ky3oBa. B 31001 Ki1accudukanmm — camast 60JbIast
MyTaHWIIA, IO3TOMY MTPUBOAUM U3BECTHbIC UUTATENSIM MAPKU U
MOJIENHY, IPUCOEANHUB K UX Ha3BaHUSIM Te OMpe/esIeHHs] KJlac-
COB, C KOTOPBIMU OHU IIPUILUIMA B aBTOCAJIOHBI M HA CTPAHUIIbI BE-
JyIIUX aBTOMOOUJIbHBIX U3IAHUM.

Puc. 3.1.2. JIerkoBoil aBTOMOOHJIb:
1 — nBurarenb, 2 — Ky30B, 3 — TOIUIMBHBIN OaK, 4 — 3aqHssI



peccopa,
5 — 3aHMI BeylIUi MOCT, 6 — KapJlaHHasl repeaaya, 7 — Ko-
poOka nepesay, 8 — clierieHue, 9 — aMopTu3aTop

Cedar — 10 HEJABHUX TIOP CaMblid paclipOCTPAHEHHBIH KJ1acC.
3TO aBTOMOOWJIb C TPEXOOBEMHBIM Ky30BOM C UETKO Pa3Jie/ieH-
HBIMM MOTOPHBIM OTJICJICHUEM, CAJIOHOM M OaraskHUKOM. Takow
Ky30B MMEIOT MOUTH Bce «Bomnru», 6ompimHCcTBO Mozieneid BA3
(2101, 2103, 2105, 2106, 2107, 21099, 2110, 2115), «MockBu-
ym» (0T 401 10 2140), «3anopoxupl» — MPeAIIECTBEHHUKH « Ta-
BpUW», U BEJIMKOE MHOXECTBO MHOCTPAHHBIX aBTOMOOUJIEH — OT
«Anbda-Pomeo» no «SAryapa». iHorga cemaHpl Ha3bIBAIOT €IIie
TMy3uHamMu. Pazymeercs, Takoe Ha3BaHUe TOIXOAUT HE BCEM,
a TOJIKO TeM, 4TO ToOoraye, To eCTh MoOOJIbIIe U MOKOoM(pOopTa-
OenpHee. A B obmieM, urto «Mepcenec-benn-600», uto crapast
«KOTEWKa» — BCE CeJaHbl.

Vuueepcan — 310 Ky30B, KOTOPBII OMUHAKOBO MPUTOICH U
JUIs IEPEBO3KU MACCAKUPOB, U [IS1 TOE3/I0K HA OXOTY MJIH 34 TO-
Kynkamu. M3 mammn npousBoncta crpad CHI' B aTom kiacce
HanOosee u3BecTHb «Bonra» 'A3-310221, Bce YA3sI (kpome
MuKpoaBToOycoB), BA3-2102, BA3-2104, BA3-2111, «HuBa»,
a takxke JIyA3. Tunmunble 3apyOekHbIe IPe/ICTABUTEIA YHUBEP-
CaJIOB — BCE T€ MAaIlIMHbBI, KOTOPBIE Mbl B IPOCTOPEYNU HETOYHO
UMEHYyeM JIKUIIaMU (paHee B OTEYECTBEHHOM MPAKTUKE UX BCEX
Ha3bIBAIM YHUBEPCAJIaMU TOBBIIIEHHON npoxonumoctu). Cpe-
¥ HUX W HACTOSIIME BCeNOpPO:KHUKHU — «Jlena-Posep [udeH-



nep» win «Tonota JIeHIKpy3ep», U TaK Ha3bIBAEMbIE «I1APKET-
Hele xunb» Bpone «KUA Crnoprupx» wim «Tornora RAV4».
B cocenctBe ¢ «mpoxogumiiamMu» nprxuinck «CAADB 9-5 Ba-
ron», «PonpkcBareH Ilaccat Bapuanr», «Onens Actpa Kapa-
BaH» U MHOXECTBO JPyrUX MOJEJIE.

Xsmubex — TOT camblil KJIacC, B KOTOPBIN OOBEJUHUIICH B
80-x rogax MpoIUIOro CTONETHs] ABTOMOOMIIU, TPO3BAHHbBIE «3Y-
OuIaMu» 3a UX XapaKTepHYIO YIJIOBaTyI0 F€OMETpHUIO MepeaKa
U CKOILEHHYIO 33JHIOI0 YaCTh. JTO MPEUMYILIECTBEHHO Nepes-
HETIPUBOJIHBIE TBYXOOBEMHHUKH, Y KOTOPHIX TOIKANOTHOE TPO-
CTPAHCTBO LIEJIMKOM OT/IaHO CWJIOBOMY arperary M TPaHCMMC-
CHHU, a BCE OCTaJbHOE — MaccakupaM M ux Oaraxy. Brepsbie
OTEUECTBEHHbIE aBTOMIOOUTENN MO3HAKOMIIIUCH C STUM TEXHH-
YECKUM YyZIOM, KOIzia ¢ KOHBerepa Bomkckoro aBroszasoga co-
1u1a «BOCbMepKa», To ectb BA3-2108. Bckope cemencTBo 1o-
nosHuiock «TaBpuein», A3JIK Boinyctun «MockBuu-2141» —
Y TIONUIO. .. 32 pyOeKoM MacCOBO BBIMyCKATUCh «POIbKCBareH
Tone(p», «IlIkona PaBoput», «duat YHO» 1 Ipyrue npeacraBu-
TeJIU CJIABHOTO KJlacca «3yOun».

CeromHst xaT40eK — €/1Ba JId He camasi paclpoCTpaHeHHast
KOMIIOHOBKa HEIOPOroro aBToMoOmIst AJist Hapona. [Ipu BeIOO-
pe aBTOMOOWIISI IOKYIIATe M OTAAIOT MPEANOYTeHHE XITIYOeKaM
3a XOPOUIYIO a9POANHAMUKY Ky30Ba, UHTEPECHBIN AU3aNH U, YTO
HEMAJIOBAKHO, — BBICOKYI0 MEXaHUUYECKYIO IIPOYHOCTb.

[TpuBeneHHas BhIIE «KY30BHas» K1acCU(UKAIIMS OTHIONb HE
IpeTeH/IyeT Ha aOCOMOTHOIO MOJTHOTY U 3aBEPIIEHHOCTh, HOO He



YUUTHIBAET HEKOTOPBIX CIEIU(PUIECKUX BUIOB Ky30BOB, KOTO-
pble MBI HE CTAaJIM BBICJISTH B OTJIENbHBIE KJIACCHI, YTOOBI CO-
XPaHHUTh XOTh KaKyl0-TO CTPOMHOCTh Ml CUCTEMHOCTb U3JIOKECHUS.
OpnHako, crpaBeisIMBOCTU Paju, OTMETHM, 4TO, HAaIlpUMeEp, ce-
JIaH C OTKPBIBAIOIICHCS KPBIIIEH WM BOBCE 0e3 Hee — ITO yiKe
KaOpHOJIET, TOT ke CellaH, HO C IByMsI IBEPSIMH — KyIle, a eclu
y HEro MHOTOJIMTPOBBIA MOTYYHMIA MOTOP M SIPKO BbIpaKeHHbIC
CKOPOCTHBIE CBOMCTBA — TO YK€ POJCTEP.

B oOmem cnyvae, unrtarens, MpeACTaBIsieTCs IieJecooopas-
HBIM, BBIOMpasi aBTOMOOWJIb, HE 3AIUKJIMBATHCS HAa Ky30BHOM
KJiacce (OH B JTIOOOM Cliydae yCJIOBEH U MaJio UTO ONpe/eNisieT),
a TINATEIbHO U3YYUTh IKCIUTyaTallMOHHbIE CBOMCTBA MAIIWHBI,
9TOOBI TIOHSAThH, HACKOJIBKO OHM COOTBETCTBYIOT TOM CyMMe, KO-
TOPYIO MPOCHUT 332 aBTOMOOUJIH MTPOJIABEII.

ITo Tuny npuBoma. B 3toil kiaccuduKalmym BapUaHTOB
MEHbIIIe, YeM C Ky30BamH. ECcTh Tak Ha3biBaeMble KJIaCCUYECKHE
ABTOMOOWJIM, Y KOTOPBIX MPUBOJ OCYIIECTBIISIETCS HA 3aJHUN
MOCT (TaKWe YacTO HA3bIBAIOT «KJIACCUYECKUMU»), U TIepeTHe-
NIPUBOJIHbIC, Y KOTOPBIX SHEPIUsl JBUTATENIS IepeaeTcs Ha Tie-
peaHue Koseca. Y nepeaHenpyuBOJHbIX MaIlIMH HET KapIaHHOW
niepesiauu, 3alUTHBIA KOpoO HaJl KOTOPOW AOCTaBJIsUT HEYd00-
CTBa maccaxupam, cuisium c3agu. CanaoHbl TiepeHenpUBO/-
HBIX aBTOMOOWJIeH ynoOHee, IPOCTOPHEE, a CaMU aBTOMOOWIIN
OOBIYHO UMEIOT OoJiee BBICOKMI JIOPOXHBINA MpocBeT. OpHaKo
He 000IUIOCh U 6€3 HeOCTATKOB: MMesl BETUKOJIEITHYIO YCTOM-
YMBOCTh M HEIUIOXHME CKOPOCTHBIE KAuecTBa Ha TOPU30HTAIIb-



HBIX y4acTKax JOPOry, CIyCKax U BUpaxkax, JIETKMe MalIUHbI He
CJIMIIIKOM YBEPEHHO OepyT MOIBbEMBI, TaK KaK Ha MOJAbEMe CIIeTl-
JIeHUe TepeJHUX BeAyIIUX KOJIEC CTAHOBUTCSI B HEKOTOpbIE MO-
MEHTBI HECKOJIKO OCJIa0JIEHHBIM.

Y OGONBIIMHCTBA aBTOMOOMJICH OT JBHTATelIsi, PacIooKeH-
HOT'O BIEPEAU, KPYTSIIMIA MOMEHT MepelacTcs Ha 3aTHUE BELy-
e Kosneca. Ha HEKOTOphIX aBTOMOOMIISIX M aBTOOycax ABHIa-
TeJIb PACIHOJIOKEH €331 U BELYUIMMU SIBJISAIOTCA 3aHUE KOJe-
ca. B 3TOM ciy4ae HeT poAoJIbHO PaCroIOKEHHOIO KapIaHHOTO
BaJla, MO3TOMY MOHO OIYCTHTb TOJI Ky30Ba U CHU3UTh LIEHTP
TSKECTH aBTOMOOWIIS. YBEIMYMBAETCS TAKoKe M TUIONIAIb Macca-
’KUpcKoro nomereHusi. OHAKO B TaKUX aBTOMOOMJISIX YCIIOXK-
HEHa CUCTeMa yIPaBJICHUsI IBUrATEeNIEM U TPAHCMUCCHUEN C MeCTa
BOJIMTEJIS, A TAKKe TPYIHO TOCTUYDb ONAaronpusITHOTO pacrpese-
JIEHUsI MacChl MEK/1y MEPeIHUM U 33 JHUM MOCTAMHU.

B aBTOMOOWMJISIX TTOBBIIIEHHOW MPOXOJUMOCTH (KX ellle Ha3bl-
BaIOT MOJIHONPUBOJHBIMU) KPYTSIIMA MOMEHT OT ABUraTes me-
pemaercst yepes3 ClervieHre, KOpoOKy mepenayd U MpoMeXyTOU-
HBIIA KapJaHHbII BaJl K pa3gaTtouHor kopoOke. [locnennsis pac-
npeJesiseT KpyTAIUMi MOMEHT MEXy BelylMmMu MocTtamu. M3
TeX BCEJOPOKHUKOB, KOTOPBIE TOCTYITHBI IIIMPOKOMY KPYTy OTe-
YEeCTBEHHBIX aBTOMOOWJIVICTOB, TIOJTHBIN MpUBOJ MMeeT «HuBax.
Kcratu, 310 CKpOMHOE JIeTHIIe COBETCKOTO aBTONPOMa, MOCTaB-
JIeHHOe Ha KoHBeliep B 1978 rony, B cBoe BpeMs CTaJIO0 (PAKTH-
YeCKH POIIOHAYAILHUKOM IIEJIOrO KJIacca HeOOJbIINX, HO JIOCTa-
TOYHO KOM(OPTAOEITBHBIX IKUTIOB.



B 3apyOexHbIX KIacCU(UKAIMAX, XapaKTEPU3YIOIIUX aBTO-
MOOWJIA, MOKHO BCTPETUTh TEPMHHBI HAINOAOOME «KOMMepue-
CKHIN», «IIPEACTAaBUTENILCKUI» U Ipyrue. Ho 310 yxe noupkiac-
Cbl, UMEIOLIME OTHOILIEHNE HE CTOJIBKO K TEXHUYECKUM OCOOEH-
HOCTSIM aBTOMOOWJIsI, CKOJIBKO K €ro MpearojiaraéMoil pojiu B
yesioBeueckoM oodrectBe. K ToMy ke, Bce 9TH KJacchl BecbMa
YCJIOBHBI.

K npumepy, B Hameil riyOuHke Ha «Mepcenece» E-kiac-
ca MOXET BEJIMYABO BOCCEIATh MPEYyCNeBAIOIINIA OU3HECMEH, a
B ['epMaHny 3TH MalIMHBI UCTIONB3YIOTCSI KAK CaMble OOBIYHBIE
TaKCU U OTIIMYAIOTCA OT JPYIMX JIAIIb XapPAKTEPHBIM XEJIThIM
L[BETOM.



3.2. /IpurareJib: yCTPOMUCTBO,
y3JIbl H CHCTEMBI

ABTOMOOWIJIbHBIE TBUTATENI BHYTPEHHETO CTOPAaHWS MOTYT
OBbITh TMOPIIHEBBIMU M OECIOPIIHEBBIMU (HAIPUMEp, ra30Typ-
OuHHBIMU). B mopiiiHeBoM JBUraTesie cropaHue TOIUIMBA U TIpe-
BpallleHWe TeIJIOBOM SHEPrMM B MEXaHMUYECKYIO IMPOHCXOIUT
BHYTpH IIWJIMHApPA. B ra30TypOMHHOM JBHraTese TOIUIMBO Cro-
paeT B CHelMaIbHOM KaMepe, a TeTJIoBasi SHEPrus MpeBpaliaeT-
Cs1 B MEXaHWYECKYIO Ha JIONAaTKax ra30BOi TYpOHHBI.

Ha nopagiistioiieM OOBITMHCTBE COBPEMEHHBIX aBTOMOOMIIEH
YCTaHABJIMBAIOT TIOPLIHEBbIE IBUTATEIM BHYTPEHHETO CTOPaHUS.

[To crocoOy cmeceoOpa3oBaHusl U BOCILUIAMEHEHHUsI TOIUIMBA
HOPIIIHEBbIE JBUraTeIM BHYTPEHHEIO CrOpaHus MoApa3IessioT-
Csl Ha JBE IPYIIIBL:

a) C BHEITHUM CMeceoOpa30BaHMEM U TPUHYAUTEIbHbIM 3a-
’KUTaHUEM, OT IEKTPUUYECKOIN UCKPbI (OEH3UHOBBIE U I'a30BbIE);

0) ¢ BHYTPEHHUM cMeceoO0pa30BaHUEM U BOCTIJIAMEHEHUEM OT
COMPHUKOCHOBEHHSI C BO3AYXOM, CHJIBHO HArPETHIM B IMJIMH/PE
ITyTEM BBICOKOTO CKaTHs (JIU3ENIHN).

Kap6iopaTopHslil 6eH31HOBBIN ABuratess (puc. 3.2.1, a) ume-
€T KPUBOLIMITHO-IIATYHHBI MEXaHU3M, a30paclpe/ieuTellb-
HBIIA MEXaHU3M U CHCTEMBbI OXJIAKICHUSI, CMa3KH, TIUTAHUS U 3a-
KUATAHUSL.

KpHBOIIMITHO-IIATYHHBIA MEXaHU3M CIIY:KUT AJis1 IpeoOpa-



30BaHUs1 NPSIMOJIMHEMHOTO BO3BPATHO-TIOCTYATEILHOT'O IBUKE-
HUsI TIOPILIHS BO BpallaTeSbHOE ABMKEHHE KOJEHYaToro Baja.
OH COCTOUT U3 LHUJIMHAPA CO ChEMHOW TOJIOBKOM [, MOPIIHS 3
C MOPIIHEBBIMU KOJIblIaMU, TTOPIITHEBOTO Nasiblia /3, matyHa 12,
COEIMHEHHOT'O BEPXHEN T'OJIOBKOU C TIOPIITHEM U HUKHEU roJIoB-
KOM C KOJIEHYaThIM BaJIOM [/, MaxoBHKa 7, 3aKPEIJIEHHOIO Ha
3aJTHEM KOHIIE KOJIEHUaToro Bajia, v kaprepa. [lopiiens 3 niepe-
MelaeTcs B LIWJIMHAPE MPSMOJIMHENHO BHU3 U BBepX. KojieHua-
TBIW Bajl / [ BpamaeTcs B MOAIIMITHUKAX, YCTAHOBJIEHHBIX B Kap-
Tepe, OTJIMTOM 32 OAHO Liesioe ¢ HUIMHIApoM. CHU3Y JIBUTATEIh
3aKPHIT TIOAJIOHOM 9, UCTIONIb3yeMBIM KaK pe3epByap ISl Macha.






Puc. 3.2.1. Cxema ycTpoiicTBa KapOIOpaTOpHOro JIBUra-
TeJs (a), MepPTBbIE TOYKH M 00'beMbI HJINHAPA (0):

1 —TroJIOBKA IUJTMHAPOB, 2 — CBeYa 3a)KUraHusl, 3 — IOPIIIEeHb,
4 — BOISIHOM HAcoc, 5 — ToJNKaTeldb, 6 — pacnpeaeIUTeIbHbIIA



BaJI, 7 — MaxoOBHK, 8 — MacJIsIHBIN Hacoc, 9 — nmoanoH, /10 — pac-
MpeenTeNbHbIE IECTepHU, /| — KoneH4yaThin Baj, /2 — ma-
TYH, /3 — IOpIIHEBOM najel, /4 — BIYCKHOM KJamaH, /5 — Kap-
Otoparop, /6 — BHIITYCKHOU KJamnaH, /7 — KOpOMBICHO, 18 —
mITadra; S — xof nopiss, V. — odbeM Kamepsl cropanus, V,, —
TIOJIHBIA OOBbEM IWIMHJIPA, B. M. m. — BepxXHsisl MepTBasi TOUKa,
H. M. m. — HWKHASA MepTBasi TOUKa

BepxHee KkpailHee TMOJIOXEHUWE TMOPIIHA B LMWJIMHIpE
(puc. 3.2.1, 6) Ha3bIBaeTCS BEPXHEN MEPTBOHM TOUKOM (B. M. T.),
HUXKHEe MOJIOKEHUE — HUKHEW MepTBOUM TOYKOM (H. M. T.). Pac-
CTOSIHUE, MPOXOAUMOE TIOPIITHEM OT OAHOM JI0 APYrod MEpTBOM
TOYKH, HA3BIBAETCS XOJOM TMOPIIHS S.

[lepemerieHue NOPIIHA OT OXHOW MEPTBOM TOYKH 0 APYron
BBI3bIBAET MMOBOPOT KOJIEHYATOrO BaJla Ha MOJIOBUHY 00OpOTA.

O6bem V. Haa MOpIIHEM, HAXOASAIIUMCS B B. M. T., HA3bIBAeT-
cs1 00BEMOM Kamephbl CropaHusi, a o0beM V,, HaJl MopIITHEM, Ha-
XOISIIUMCS B H. M. T., — ITOJIHBIM OObEMOM IIWJIMH/IPA.

Oo6bveMm V), ocBOOOXIaeMblii TIOPIIHEM TIPU €ro IepeMere-
HWU OT B. M. T. K H. M. T., Ha3bIBaeTCs pabounM 0ObEMOM IIH-
JIMHApA.

Ecnu quiamerp nuMHApa W XOJ MOPINHS BBIPA3UTh B JEIIU-
MeTpax, TO pabounii 00beM IUIMHAPA TOTYYUM B KyOMUeCKHX
JeuMMeTpax WK JUTpax.

Pabouuii 06bem Bcex HUIMHIPOB MHOTOLMIIMHIPOBOTO JIBU-
raTesisi Ha3bIBAIOT JIMTpakoM. Ero moacunTeiBaloT yMHOXKEHHEM



paboyero oObemMa OJHOrO MWJIMH/PA HA YUCIIO IWIMHAPOB JIBU-
rares.

OTHoIlIeHre TIOJTHOTO 0ObeMa IWIMHApPA V), K 00beMy Kame-
pbl cropanusi V. Ha3bIBA€TCs CTENEHBIO CXKATHSI.

CreneHpb cxaTusl MOKa3bIBAET, BO CKOJIBKO Pa3 YMEHBIIAETCS
00BEM CMEeCH WU BO3/1yXa, HAXOASAIIUXCS B IIWIMH/APE, MPH T1e-
PEMELIEHUHU MOPIIIHS OT H. M. T. K B. M. T.

[a3opacrpenenuTeNbHbIN MEXaHU3M 00ecrieurBaeT CBOEBpe-
MEHHOE€ 3allOJIHEHWE UWIMHIpPA TOPIYEer CMEChlo (WM BO3-
JyXOM) W YyJaJeHWe MPOAYKTOB CrOpaHus. DTOT MeXaHU3M
(puc. 3.2.1) cocTout U3 BIYCKHOTO /4 W BBHITyCKHOrO /6 KJja-
MaHOB, MPYKUH, HATIPABJISIOIIMX BTYJIOK KJIAIAHOB, TOJIKaTeen
5, mrradr 18, kopombicel /7, pacripeieTMTeIbHOTO Baia 6, ycra-
HOBJICHHOTO B MOJIIMITHUKAX KapTepa, U mectepeH /0, mpuBo-
JSAIMX Bajl 6 BO BpallleHUe OT KoJjieHyaToro Bana /1.

Cucrema oxJ1ax/ieHUsl, UMEIOIasi BOASHON HAcOC 4, CIIyKUT
JUIs1 OTBOJIA TEIIa OT CTEHOK IIWJIMHJpA Y TOJIOBKU [, CUJIBHO Ha-
IpEBAIOIIUXCS TIPU CTOPAHUU TOpI0Yel CMECH B LIWJIMHJIPE IBU-
rareJis.

Cucrema cmMa3ku, BKJIIOYAOIIAas MAcAsIHBIA Hacoc 8 U (puiib-
TPBI JJIs1 OUUCTKU Maclia, 00eCTIeunBaeT CMa3Ky TPYIIUXCS JAeTa-
JIel IBUTaTeIsl, a TaKKe YACTUYHOE X OXJIKJCHUE.

Cucrema nuTaHus peiHa3HAuYEHa /1J1s1 [IPUTOTOBJIEHU S TOPIO-
Yyeil cMecH, MoJjauu ee B LIWJIMHIP JBUTaTessl U yAaJeHusl Mpo-
IYKTOB CropaHusi. B kapOoopaTopHOM JBUTATENIE 1Tl IPUTOTOB-
JIeHUsI cMecu CITykuT KapOoparop /5. Kpome kapoiopatopa B



CUCTEMY MHUTAHUS BXOAT TOIUIMBHBIM OaK, TOIUIMBHBINA HAcoc,
(prIbTPBI U151 OUMCTKM BO3AYXa Y TOIUIMBA, BITYyCKHOM Y BBIITYCK-
HOM TpyOONpPOBO/IbI, IIYIIATESb ITyMa BbITYCKA.

Cucrema 3axuranusi HeooXxoMMa J1si BOCIJIAMEHEHHU I TOPIo-
yell cMecu B LMMHApe asurarens. OHa BKJIIOYAET WCTOYHMK
IEKTPUUECKOM SHEPIUM, KaTYIIKy 3aXWIaHWsl, NPEPHIBATEINb
TOKA HU3KOI'0 HallPSKEHM S, IPOBO/IA Y CBEUYM 3aKUT'AHUS, JIEK-
TpUYECKas UCKpa OT KOTOPOW BOCIUIAMEHSET rOPIOYyI0 CMECh.

Pa6ouune IMUKJIBLI JBUTraTe el
BHYTPEHHEr0 CropaHusi

[Tpotiecc, MpoUCXOaAIIMIA B IWJIMHAPE IBUTATENS 32 OIUH XOJ1
MOPIITHS, Ha3biBaeTcsl TaKTOM. COBOKYITHOCTb BCEX IMPOIIECCOB,
MPOUCXOASIIUX B IWIMHAPE, T. €. BIYCK TOpI0Yeil CMecH, Cxka-
THE ee, pacllliPeHre Ta30B MPU CTOPAHUU U BHIITYCK MPOTYKTOB
CropaHusi, Ha3bIBAETCsA pabOUYNM ITUKIJIOM.

Ecmu paGouuii IMKJI cOBEpITIaeTCs 3a YeThIpe XOa MOPIIHS,
T. €. 32 JiBa 000POTa KOJIEHYATOrO BaJia, TO IBUTATENIb HA3bIBALT-
Cs1 YETHIPEXTAKTHBIM.

Pa6ounii UKJI 4eThIPEXTAKTHOI'O
KapOopaTOPHOro ABHUraTeJsl

IlepBbiid TakT — Briyck (puc. 3.2.2, a). Ilopwens 3 nepeme-



1IaeTcs OT B. M. T. K H. M. T., BIIyCKHOU KJlanlaH / OTKPBHIT, BbI-
MyCKHOM KJIanaH 2 3aKpbIT. B nunmHape co3gaercs pa3pexkeHue

0,07—0,09 MIlIa (0,7-0,9 KFC/CMZ) Y TOprovasi CMeCb, COCTOSI-
11asi U3 MapoB OEH3WHA 1 BO3/yXa, OCTYMaeT B IUTUHIP. [opio-
Yasi CMECh CMELIMBAETCS C MPOLYKTAMH CTOpPaHusl, OCTABIIMMMU-
Cs B IMJIMHJPE OT MPEIIeCTBYIOMIETO IIUKIa, U o0pasyeT pado-
4yl0 cMech. Yem Jydille HaroJHeHUe WJIMHAPA roploveit cme-
CbIO, TEM BBIIIIE MOIIHOCTb [IBUTATEIS.

Temneparypa cmecu B koHue Bmycka 350-400 K (75—
125 °C).

Bropoii TakT — cxkatue (puc. 3.2.2, 6). [lopiens nepemenia-
eTcs OT H. M. T. K B. M. T., 00a KJiarnaHa 3akpeIThl. [laBnenue u
Temneparypa paboyeil CMecH MOBBIMIAIOTCS, JOCTUTask K KOHILY

TakTa coorBeTcTBeHHO 0,9—1,5 MIla (9—15 KFC/CMZ) 1 500-750
K (350-500 °C).

Tpernii TakT — pacimmpenue, WM padounit xon (puc. 3.2.2,
6). B koHle TakTa cxkatus padoyas CMeCh BOCIUIAMEHSETCS
MEKTPUYECKON MCKPO, POUCXOIUT OBICTPOE CTOPAHUE CMECH.
MakcumainbHOe J1aBjieHHe Mpu cropaHuu pocturaer 3—5 MIla

(30-50 krc/ CM2), a temneparypa 2300-2700 K (2100-2500 °C).












Puc. 3.2.2. Pabounii IMKJ 9eThIPEXTAaKTHOr0 Kapomwpa-
TOPHOTO IBUraTeJIsl:

a — BIIYCK, 6 — CXkaTue, @ — pacllMpeHue, I — BbIIycK; [ —
BITYyCKHOM KJIallaH, 2 — BBIITYCKHOM KJIaraH, 3 — MOpIleHb



JlaBieHue ra3oB B IPOLIECCE paclIMpeHu s IEPEAAETCs Ha TIOP-
IIIeHb, 1ajiee Yepe3 MOPIIHEBOM MaJjell v IIaTyH — Ha KOJIEHYaThIi
BaJ1, CO3/1aBasi KPYTAIIMIA MOMEHT, 3aCTaBJISIONIHIA BaJl BpaIllaTh-
cs. B KOHIle pacHMpeHrsi HAYMHAET OTKPBIBATHCS BBITYCKHOW
KJIallaH, J1aBjieHre B mumHape cauxkaercs 1o 0,3-0,5 Mlla (3-

5 KFC/CMz), a remrnieparypa — o 1200-1500 K (1000-1200 °C).

YetBepThlil TakT — BbiycK (puc. 3.2.2, 2). [lopuens nepe-
Menaercs OT H. M. T. K B. M. T., BBIITYCKHOM KJIallaH OTKPBIT.
OTtpaboTaBiive Ta3bl BHITYCKAIOTCS U3 UIMHIPA B aTMOChepy.
[Ipouecc Beillycka MpoTeKaeT NpU AABJIEHUU Bblllle aTMocdep-
Horo. K koHIly TakTa n1aBineHue B uuimnHape cHuxkaercs ao 0,11

—0,12 MIla (1,1-1,2 KFC/CMZ), a remrieparypa — a0 1000-1100
K (700-800 °C).

Jlanee npoueccel, MPOUCXOSIIME B LIMJIMHIPE, TOBTOPSIOTCS
B YKa3aHHOW TOCJIeI0BaTeIbHOCTU. Pabounm sIBIIsSIeTCSl TOJBKO
OJIUH TaKT — paclIMpeHue, BIYCK U CKAaThe SIBJISAIOTCS MOAr0TO-
BUTEJIbHBIMMU, & BBITYCK — 3aKTIOUYMTEIbHBIM TaKTAMU.

[Tpu mycke aABUTaTess €ro KOJEHYaThIi Bajl BpaIlaeTcs JeK-
TpOIBHUTaTeNIEM (CTapTEPOM) WM ITyCKOBOM pyKosiTKou. Kornma
JBUTaTeslb HAUHET paboTaTh, BIIYCK, CKATHE U BBITYCK ITPOUCXO-
JSIT 32 CUET SHEPIryu, HAKOIJICHHONM MaXOBUKOM JIBUTATENIS TIPU
paboyeM Takre.



Pa6ounii MUK 4eThIPEXTAKTHOTO N3 eJsI

IIpu Brycke (puc. 3.2.3, a) NOpUIEHb OBUXETCA OT B. M. T.
K H. M. T., OTKPBIT BITyCKHOH KJIaraH. 3a c4eT 00pa3ylonierocs
pa3pekeHrs B LIWJIMHAP MOCTYHAET YUCTBIM BO31ayX. JlaBieHue

0,085—0,095 MIla (0,85—0,95 krc/em?), temmneparypa 310—
340 K (40-70 °C).

[1pu takte cxarus (puc. 3.2.3, 6) NOpILEHb IBUKETCS BBEPX,
o0a KJ1araHa 3aKkpbiThl. [laBiieHue u remmneparypa Bo3/1yxa IoBbl-

IAI0TCS, JOCTUTas B KOHIIE TakTa 3,5-5,5 MIla (35-55 KFC/CMz)
1 700-900 K (450-650 °C).

Korna nopiieHb mogxomuT K B. M. T., B IUTMHIIP Yepe3 Gop-
CYHKY / BIOPBICKUBAETCS JU3ETIbHOE TOILTUBO, MOIAaBAEMOE HACO-
COM BBICOKOTO jiaBJjieHus 2 (puc. 3.2.3, e).

[Tpu paboyem Xxoze BIPLICHYTOE B IMJIMHAP AU3EIbHOE TOM-
JIMBO CAMOBOCIIAMEHSIETCSI OT CUJILHO C:KaTOro ¥ HATPETOro BO3-
nyxa. C nosiBJIieHMEM TMEPBBIX 0YAroB IJIAMEHU HAYMHAETCS MPO-
IIECC CTOPaHUs1, XapaKTePU3yeMblil OBICTPBHIM TOBBIIIICHUEM J1aB-
JICHUSI ¥ TEMIIepaTyphl.
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Puc. 3.2.3. Pa6ounii IUKJI YeTHIPEXTAKTHOTO U3 eJs:
a — BITYCK, O — CXKaTue, @ — pacIIipeHne, T — BBIMYCK;
1 — dopcyHka, 2 — TOIUIMBHBIN HACOC BHICOKOT'O JIaBJICHUS

KOF)Ia MOpHICHDb OT B. M. T. HAUMHACT OITYyCKATbCA, CTOpPAaHUC B
TCUCHHUEC HECKOTOPOI'O IIPOMEKYTKA BPEMCHU IIPOTCKACT IIPH I10-
YTHU IOCTOAHHOM JaBJICHUUA. MakcumanbHOe JAaBJICHUE I'a30B JO-



cruraer 5-9 MITa (50-90 kre/em?), a temneparypa — 1800-2200
K (1600-2000 °C). B koHile paciiupeHust JaBJIeHUE CHUKAETCS

10 0,2-0,4 MITa (24 krc/em?), a temneparypa — a0 1000-1200
K (800-1000 °C).

[Tpu TakTe BhIMycKa (puc. 3.2.3, r) HOpIIeHb MepeMenaeTcs
OT H. M. T. K B. M. T., OTKPBIT BBIITyCKHOU KJiaraH. [laBieHue ra3on

B numHApe cHuxkaercs go 0,11—0,12 MIla (1,1-1,2 KFC/CMZ).

[Tocne okOHYAHMSI TaKTa BBITyCKAa HAYMHAETCS HOBBIN pado-
YW UK.

Bcencreue Oojiee BBICOKMX 3HAYEHHMH CTENEHM CKATHUS OU-
3eau OoJsiee SKOHOMUYHBI TI0 Pacxoy TOILIMBA, YeM KapOwopa-
TOpHBIE JBUTaTe M. KpoMe Toro, oHM UCMOJNB3YIOT Ooliee fiele-
BbIE COpTa HE(PTSAHOrO TOIUIMBA M MEHEe OMACHBI B MOXApPHOM
oTHoIIeHnH, yem OeH3uH. C Ipyrofl CTOpOHBI, JAU3EH UMEIOT
OOJIBIIYI0 Maccy, YeM KapOlopaTopHbIe JBUTATe M, TIOITOMY MX
YCTaHABJIMBAIOT MPEUMYIIIECTBEHHO Ha aBTOMOOWMIISIX OOJIBIION 1
0c000 OOJIBIIION I'PY30IOABEMHOCTH. B TO ke Bpemsi, Ha UMIIOpT-
HBIX JIETKOBBIX aBTOMOOWJISIX YaCTO BCTPEUAIOTCS MaJIoradapuT-
HBIE TU3eJIbHbIC ABUraTe/Id, UMEIOIIMe XOPOIlue TUHAMUYECKHE
ToKa3aTes M U MPOCTO-TaKKM (paHTACTUIECKYI0 SKOHOMUYHOCTb.

B omHOIMIIMHIPOBOM YETHIPEXTAKTHOM JBWTaTesie OWH pa-
604nii X[ COBEpIIAeTCs 3a 1Ba 000POTa KOJIEHYATOro BaJia, 1o-
9TOMY KOJIEHYATHIN BaJl BpalllaeTcsi HEpaBHOMEPHO, HECMOTPsI Ha
HaJIM4Yre MaxOBHKa.

CoBpemMeHHbIE aBTOMOOWJIBHBIE JIBUTATeIM BHIMIOJHSIOT Ye-



THIPEX-, IIECT— W BOCBMULIMJIMHIPOBBIMUA U PEXe NECITU-U
JBEHAIIATALIMIMHIPOBEIMA. PacrionoxkeHre HUIMHAPOB MOXET
ObITH OMHOPSAHBIM (pHc. 3.2.4, a) U IBYXpsAAHBIM V-00pa3HbIM
(puc. 3.2.4, 0).

[Tpu ToM ke nuTpaxke V-00-pa3HOE pacIojioKeHHWe IAJINH-
JPOB TO3BOJISIET YMEHBIIUTh TabapUTHl JBUraTessl MO CpaBHe-
HUIO C PAIHBIM PacCHOJIOKEHUEM LIMJIMHIPOB, a CJIEI0BATENBHO,
6osiee yoOHO pacroNoKUTh MECTO BOTUTENSI U OpraHbl yIpaB-
nenust. Ha puc. 3.2.4, ¢ mokazaHa Hymepauus IWIHHIPOB V-00-
Pa3HOro BOCBMUILIWJIMHAPOBOI'O IBUTATENI.







Puc. 3.2.4. MHOTOUMJINHAPOBBbIE JABUraTeJU:

a — PSIIHOE PacCroNoKeHre WIMHAPOB, 6 — V-00pa3Hoe pac-
TMOJIOKEeHKe IUJIMHPOB, 6 — HyMeparys HAJIMHIPOB V-00pa3Ho-
r'0 BOCBMUIIWJIMHAPOBOTO BUTATENST; /-8 — HOMepa IUIMHIPOB

B MHOrOIWIMHAPOBOM YETHIPEXTAKTHOM JIBHUTaTesie 3a ABa
o6opota koneHuaToro Basa (720°) pabounx XomoB OyIeT CTOMb-
KO, CKOJIbKO IWJIMHIPOB MMeeT JBurareib. Mcxoast u3 ycio-



BUsI PABHOMEPHOCTH BpAIlIeHHsI KOJICHYaTOro Bajla HeOOXOAMMO,
9TOOBI YepeioBaHre padOIMX XOJO0B B Pa3HbIX IIMJIMHAPAX COOT-
BercTBOBaO 720//, rie / — 4Mciao HUIMHAPOB.

Takum 00pa3om, B YeTbIpeX-, IECTU U BOCbMUIIMIMHIPOBBIX
JBUTATENsIX pabouure XO/Ibl IOJKHBI IPOUCXOIUTH COOTBETCTBEH-
HO uepe3 180, 120 n 90° nmoBopoTa KOJIeHUYaToro Baja.

MoIHoCTb, pa3BUBaEMYIO [a3aMy BHYTPU LIWJIMHAPOB JIBUTa-
TeJisl, Ha3bIBAIOT MH/AMKATOPHOM, a MOIIHOCTb, MOJy4YaeMyl0 Ha
KOJIEHUYaTOM BaJjly ABUraresisi, — 3(p(heKTUBHOIA.

D¢ peKTUBHAS MOLUTHOCTh MEHBIIIE WHANKATOPHOM Ha BEJU-
YMHY MOIIIHOCTH, 3aTPauyMBaeMOil Ha TPEHHUE B IBUTATEIE U MPU-
BE/ICHUE B JEVCTBHUE Ia30paCIIpeIe/IMTeIbHOIO MEXaHU3MA, BEH-
TUJISITOPA, BOASHOIO, MACJ/ISIHOTO M TOIJIMBHOTO HACOCOB, TeHe-
paropa TOKa M IpyTMX BCIIOMOTaTeJbHbIX MEXaHU3MOB.

BesmuuHbl KpyTsiero MomMeHTa 1 3 eKTUBHON MOITHOCTH
TeM OoJiblile, YeM OOoJbllie JIUTPaXK ABUratesis (JUaMeTp U Yuc-
JIO LIWJIMHJIPOB, IMHA XOJ1a MOPIIHS), HAIOJHEHNUE LUIMHIPOB
TOpIOYEN CMECHIO U CTENEHb cKaThs. D(PPEKTUBHASA MOIIHOCTD
KapOIpaTOPHOTO JIBUTATesl 3aBUCUT TaKKe OT YacTOTHI Bpallle-
HU$1 KOJIEHYATOr o Bajia, HAarpy3KH JIBUrateisi, CopTa TOIUIMBA, CO-
CTaBa roproyeil CMecd U1 MOMEHTa MCKPOBOIO pa3psijia MEXIY
AEKTPOAaMU cBeuH. Y nusesnend 3(p(PeKTUBHAS MOITHOCTb 3aBH-
CUT OT MOMEHTaA BIIPbICKA TOIUIMBA, KAYECTBA PACIIUIMBAHUS U
MPOZIOJIKUATENILHOCTH MOJaYy TOIUIMBA.

Mexannueckum KO3(pPUITMEHTOM TOJIE3HOTO IeCTBUS IBU-
raresisl Ha3blBalOT OTHOILIEHUE 3(P(PEKTUBHOU MOIIHOCTH K WH-



JUKaToOpHOW. OH TeM OOJIbIlie, YeM MEHbIIIe TIOTepH Ha TPEHHe
B JIBUTATEJIe W MPUBEJIEHUE B JEUCTBHUE BCIIOMOTAaTEIbHBIX Me-
XaHu3MoB apuratens. Bennmunna mexanudeckoro KIIJI aBTomo-
owbpHOro apurareisa cocrasisger 0,70—0,85.

DddextuBHpiM KIIl nBurartens Ha3bBalOT OTHOLIEHHUE TEM-
JIOTHI, IPEBPAIIEHHON B TIOJIE3HYIO paboTy, K TEIIOTe, KOTopast
MorJ1a Obl BBIJIEIUTHCS TP TIOJIHOM CTOPAHUM TOIUIMBA. Besm-
ynHa 3¢ dextuBHoro KITJ] kapOropaTopHBIX IBUTATEEH COCTAB-
aset 0,21—0,28, a nquzenen 0,29—0,42.

3.2.1. bJI0OK ¥ roJioBKa HIJIHHAPOB

KpuBOMIMITHO-IIIATYHHBI MEXaHU3M JIBUTatTeisi BOCIPUHU-
MaeT JaBJICHWE ra30B MPH TaKTe PacHIMpPEHUs] U IMpeoOpasyer
MPSMOJIMHENHOE BO3BPATHO-MOCTYIATEIbHOE ABUKEHUE MOPIII-
Hsl BO BpalllaTeIbHOE ABUKEHHUE KOJIeHYaToro Baja. Kpusoruri-
HO — IIATYHHBIN MEXaHW3M MHOTOLIMJIMHIIPOBOIO JBUTATENIsS CO-
cTouT U3 OJI0Ka IWJIMHIPOB, TOJIOBOK IWJIMHIPOB, MOPIIHEH C
KOJIbLIAMH, TIOPUIHEBBIX MAJbLIEB, IIATYHOB, KOJEHYATOrO BaJia,
BKJIJIBIIIIEN, MAaXOBUKA U TOJJIOHA KapTepa.

[{umHap ¢ TONOBKOM 00pa3yeT MPOCTPAaHCTBO, B KOTOPOM
ocymiecTBisiercs: padounii k1 aeuraresis. CTeHKH [UJIMHIpA
HAIPaBJIAIOT JBUXKECHUE TTOPLIHS.

[HumuHAPH MHOTOIMJIMHIPOBBIX JBUTATE el OTJIMBAIOT U3 Ce-
pOro 4yryHa wid aJlOMUHUEBOIO CIUIaBa B BUE OJHON IIeJIon
JeTay — OJIOKa IWIMHIPOB. 3a OTHO IeJioe ¢ OJIOKOM ITWJINH-



JPOB OTJIMBAIOT BEPXHIOIO YacTh KapTepa JIBUTraTellsl.

B otmBKe 6110Ka NWJIMHAPOB BBHITIOIHEHA PyOaliiKka oXJIax ie-
HUs1, OKPY>KaloIas IIMHAPSI, a TAKKe MOCTENU 1J1s1 KOPEHHBIX
MO/IIMITHUKOB KOJIEHYATOro Bajia, MOAIIUITHUKOB paclpeiein-
TEJIbHOTO BaJla M MECTa JIJIs1 KPETUIeHUsI IPYTUX Y3JI0B U MPHO0-
poB. Y V-06pa3HOro BOCBMUIVIIMHIPOBOTO JABUTATENST OJIOK ITH-
JUHAPOB S (puc. 3.2.5) umeer aBa psaa HAWIMHAPOB (TI0 YEThIpe
LHUJIMH/IPA B KXJOM), PacoNOKeHHbIX Mofl yriioMm 90°.

Puc. 3.2.5. TonoBka m 0JIOK HUJIHHAPOB Y-00pa3HOro
BOCHOMHIMJIMH/POBOIO JIBUraTeJIs:



1 — ronoBKa mpaBoro psia MWIMHAPOB, 2 — TWJIb3a LIWIVH-
Jpa, 3 — MPOKJIaJKa TMib3bl, 4 — HAMPABJSIONMHI MMOSCOK 15
TUJIb3bI, 5 — OJIOK LUJIMHIPOB, 6 — MPOKJIAAKA KPBIIIKU pacipe-
JICJIATENIbHBIX IIECTEPEH, 7 — CaJIbHUK MEPEIHEro KOHIA KOJIeH-
4yaroro Baja, 8§ — KphllIKa PACIPEAETUTENbHBIX IECTEPEH, 9 —
MPOKJIaJIKa FOJIOBKY LUJIUHIPOB

Il TOBBIIEHUs] MU3HOCOCTOMKOCTH CTEHOK LWJIMHAPOB Y
YIIPOIIIEHUsI PEMOHTA U COOPKH B OJIOK 3aIIPEeCCOBBIBAIOT CMEH-
HBIE TMJIb3bl U3 KUCIOTOCTOMKOIO Yyr'yHa. YMEHBIIIEHUE U3HOCA
BEpXHEW YaCTU TWb3 JOCTUTAETCsl YCTAHOBKOM B HUX W3HOCO-
CTOMKMX BCTaBOK. YIIJIOTHEHHE I'MJIb3 B OJIOKE JIOCTUraeTcsi pe-
3MHOBBIMU KOJIbLIAMU WJIM MIPOKJIaIKaMu 3.

TmarensHo 00paboTaHHASI BHYTPEHHSISI TIOBEPXHOCTh THJIb3
(WM UMJIMHAPOB) HA3bIBAETCS 3€PKAJIOM.

['onoBka / HMIMHAPOB 3aKpbIBAET IIWJIMHAPHI CBEPXY U CIIy-
KUT JJIs1 pa3MelleHusi KaMepbl CropaHusi. [ 0J0BKM OTJIMBAIOT
Y3 aJIOMUHHMEBOIO CIUIABA WIMA 4yryHa. [IBUrateiv ¢ psaHbIM
pacroyioKeHUeM LUJIMHAPOB UMEIOT OJHY TOJIOBKY LIMJIMHAPOB,
JBUTraTesiu ¢ V-00pa3HbIM PacHookEeHNEeM — JIBE WM YeThbIpe
(Ha Kax/1y1o Tpyniy [WIMHAPOB). Y HEKOTOPbIX JIBUTATEJIEH rO-
JIOBKY LIMJIMHAPOB Pa3feiibHble, HA KaXIbld IAIUH/P.

B rosioBKYy UMIMHAPOB 3allPECCOBBIBAIOT HAIMPABJISIONINE
BTYJIKM U cefJia KiianaHoB. [1710ckocTh pazbema Mex 1y roJoBKa-
MU U OJIOKOM IUJIMHAPOB YIUIOTHSIIOT CTaneacOeCTOBBIMU MPO-
KJIagkaMu 9. Mexay rojloBKOM HWIMHAPOB M KPBIIIKOM KJarna-



HOB YCTaHABJINBAIOT HpO6KOBbIe HJIN PE3UHOBBIC ITPOKJIAAKU.

3.2.2. IlopmHeBas rpynna

B nopiiHeByio rpymnmny BXOAAT MOPIIHY, TOPLIHEBbIE KOJIbLIA
u nopiHeBsle nasnblpl. [lopmens / (puc. 3.2.6) npeacrasiser
cO0OI METaNTMYECKUI CTaKaH, IOHBIIIKOM OOpaIlleHHbII BBEPX.
OH BoCIpUHUMAET AaBJIeHUE Ta30B NpU padoyeM Xojie U repe-
JIaeT ero uepe3 MOpIIHEBON najel] 2/ v maTtyH 23 Ha KoJieH4a-
ThIM BaJl. OTJIMBAIOT MOPILHU U3 ATIOMUHUEBOTO CILIaBa.

TR
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Puc. 3.2.6. leTann KpUBOIIHIHO-IIATYHHOT0 MeXaHU3-



Ma Y-00pa3Horo aBurareJsi:

1 — nopitieHb, 2 — BKJIAIBIIIN KOPEHHBIX MOAIIUITHUKOB KO-
JIEHYaTOro BaJjia, 3 — MaxoOBUK, 4 — KOpPEHHas IIelKa KOoJeHYa-
TOTrO Bajia, 5 — KPBIIIKA 3aIHET0 KOPEHHOTO MOJIIUITHUKA, 6 —
npodka, 7 — mpoTUBOBeC, 8§ — IeKa, 9 — KPBIIIKAa CPEeHEro
KOPEHHOI'0 MOJIIMITHKKA, /0 — nepeaHss ernKa KOJeHYaToro
BaJia, // — KpbIIlIKa MEPETHEr0 KOPEHHOTO NMOAIIUITHUKA, [2 —
niectepHsi, /3 — HOCOK KoJIeHJaToro Baja, /4 — mkuB, 15 —
XPparoBUK, /6 — yrnopHas maiida, /7 — OuMeTauInIecKue maun-
Obl, /8 — MIATyHHBIE MEWKN KOJIEHYATOro Bajia, /9 — BKJIabl-
1M ATYHHOTO MOJIIUITHUKA, 20 — CTOMOPHOE KOJbIIO, 21 —
MOPIITHEBOM Majiel], 22 — BTYJIKa BEPXHEH rOJIOBKHU IaTyHa, 23
— IaTyH, 24 — KpbllIKa 1aTyHa, 25 — cajibHUK, 26 — Maclo-
OTroHHasl KaHaBKa, 27 — MacnocOpachIBaioNui rpedbeHb, 28 —
JpeHakHasl KaHaBKa

[MopiieHs umeeT AHUINE, YIUIOTHSIONIYIO ¥ HAIPABIISIIONIYIO
(1o6ka) yactu. JlHUINE W YIUIOTHSIONIAS YacTh COCTABJISIIOT TO-
JIOBKY TIOpIIHS. [{HUIIIEe MOPIITHS BMECTe C TOJIOBKOU ITUIMHPA
OrpaHWYMBAET KaMepy CropaHusi. B rojioBke NopiiHs mpoTove-
HBl KaHABKH TSI IIOPITHEBBIX KOJIEII.

[MopuHy nBUraTeNiss OOLIMHO M3rOTOBJIEHBI U3 BBICOKOKPEM-
HUCTOTO aTIOMUHUEBOI'O CIUIaBa, UMEIOT BCTABKU U3 KapOIpoy-
HOT'O YyTyHa IOJ] BepXHee KOMITIPECCUOHHOE KOJIbIIO, B TOJICTO-
CTEHHOM JIHUIIIE TIOPIITHS MOXET ObITh BBHITIOJIHEHA KaMepa Cro-
paHusl.



VIIOTHSIOIAS YacTh MOPIITHS UMEET TUaMeTp, YBEeTMUMBAI0-
mmiics K Hu3y. KOOka nopiiHs umeet iBe OOOBIIIKY (ITPUITVBHI)
C OTBEPCTUSIMHU )15 TIOpIHeBoro nasbiia 2 /. Kaxnas 600bika
CBSI3aHA C JIHUIIEM MOPIIHS JBYMS peOpamMu.

FOGka nopiHs 00bIYHO UMEET MPOPe3U, KOTOPBIE MpeIyIpe-
KJIAIOT 3aeJaHME TIOPIITHS IIPU HATPEBE U TIO3BOJISIIOT YMEHBIIIUTh
3a30p MEXAy TMIb30M IWJIMHApA W MOpITHEeM. 3aKJIMHUBAHUE
TIOPIIIHS UCKJTIOYAET TaKkKe MpHUIaHue 100Ke OBATLHOU (DOPMBI.
JlnameTp NOPIIHS B TUIOCKOCTH, TIEPIEHIUKY/ISIPHON OCH TajIb-
114, JeJ1ai0T OOJIbIIe, YeM B HAMTPABJIEHUH OCH TIOPIIHEBOTO MaJlb-
a. [1pu HarpeBaHWM MOPITIEHb PACIIMPSIETCS CUIIbHEE B HAITPaB-
JIEHVH OCH TIOPIITHEBOTO MaJbIla, rae B O0OBIIIKaX COCPeIoTOYe-
Ha HauOoJIbIIas Macca MeTauia. [109ToMy OBaJIbHBIN MOPIIEHb
IIPY HarpeBe MOYYUT IIWIHHIPUIECKYI0 (hopMmy.

OTBepcTHe Tof MOPITHEBOH MaJlell PacrosiaraeTcsi He 1o OCH
CUMMETPHUH TIOPIITHS, & CMEIIeHO Ha 1,5 MM BIpaBo 10 X0y aB-
TOMOOWJISI. DTUM YMEHBIIIACTCS CUJa ylapa MOPIIHSA O CTEHKU
TWIJIB3BI TIPU TIEPEXOJIE €ro Yepes3 B. M. T. B TMPOIECCEe CTOPAHUS
— paciMpeHus ra3oB.

Jlns ynydineHust mpupadOTKU TIOPIIHEH K TWIb3aM IVWJIVH-
JPOB ¥ TIPEJIOXPAHEHHU ST X OT 3aJUPOB I0OKY TOPIIIHSI TIOKPbIBa-
10T TOHKMM CJIOEM OJIOBA WJTH KOJUIOMIHOTO TpaduTa.

[MopiHeBbIe KOJIbIIA YCTAHABIMBAIOT B KAHABKH, PACIIOJIOKEH-
HbIe B TOJIOBKE MOpIHA. OHM MOApa3/IeNsIioTcsl Ha KOMITPECCH-
OHHbIE M MacIoCheMHble. KoMITpecCHOHHBIE KOJbIa YIUIOTHSIIOT
MOPIIIEHb B TWJIb3€ [IWJIMHPOB U MTPEAOTBPAIIAIOT TPOPHIB ra30B



Jyepes 3a30p MKy I0OKOH MOPIIHS U CTEHKOW TWiib3bl. Maciio-
CbhEeMHBIE KOJIbIIa, KPOME TOr0, CHUMAIOT U3JIMIIKY Macya co CTe-
HOK TWJIb3 U HE JIOMYCKAIOT MOMAaJaHusl 0 B KaMephbl CTOpaHHUSI.

[opiiHeBble KONbla W3rOTaBIMBAIOT U3 YyTryHa WU CTAJIM.
JlJ1s1 ycTaHOBKM HA NIOPILIEHB KOJIbLIA UMEIOT pa3pe3, Ha3bIBaeMblid
3aMKOM. MacnocsemMHoe Konblo 2 (puc.3.2.7, a) OTIn4aercs ot
KOMITPECCOPHBIX KoJjell / CKBO3HBIMU MPOPE3SIMU JIsI TPOXOAA
MacJiia. B kaHaBKe MOpIIHA U151 MACIOChEMHOT'0 KOJIbLIA CBEPJIAT
OJIVIH WJIM JIBA Psijia OTBEPCTUH J1s1 OTBOAA Macjia BHYTPb MOPIII-
Hsl.

B 1ie1x NoBBIIeHUs] N3HOCOCTOMKOCTU TOBEPXHOCTh BEPX-
HEro MOPUIHEBOIO KOJIbLIA MOBEPraioT NOPUCTOMY XPOMHPOBA-
HUo. OcTasibHbIe KOMbLIA JJIsI YCKOPEHUs MPUPAOOTKH TTOKPbI-
BAIOT TOHKUM CJIOeM 0JioBa. HikHee KOMITPECCHOHHOE KOJIBIIO
JIBUTATEJTSI MOXKET OBITh TIOKPHITO MOJTUOIEHOM.

Ha HapyXHON ¥ BHYTpEHHEU NMOBEPXHOCTSAX KOMIIPECCHOH-
HBIX KOJIEI| BBIOJHAIOT (PaCKU UM KaHaBKu (puc. 3.2.7, 6).

[opmneBou nasient 27 (puc. 3.2.6) CIyKUT AJIs1 COETUHEHUS
MOPIIHSI C IIATYHOM U TPEJCTaBJIsieT COO0M KOPOTKYID TpyO-
Ky. [lanblibl U3rOTOBJSIOT U3 JIETUPOBAHHOM LIEMEHTUPOBAHHON
CTaJIM WM U3 YIJIEPOJUCTON CTaIM, 3aKAJIEHHOM TOKaMM BBICO-
KO 9acToThl. Hanbonee pacripocTpaHeHbl «IUIaBAIOIIHE Malb-
1bI, CBOOOJHO TIOBOPAYMBAIOIIMECS BO BTYJIKe 22 BEepXHeEW To-
JIOBKHM IIaTyHa ¥ B O0ObIIKax nopiHsa. OT 0ceBOro cMelieHust
MOPIIIHEBOW NaJIel] PeJOX PaHsIETCs] CTONOPHBIMU KoJibllaMu 20,
BCTaBJISIEMbIMU B BBITOUKH 00eUX OOOBIIIIEK MTOPIITHS.






Puc. 3.2.7. IlopuiHeBbl€e KOJIbIIA IBUTATEJ€I:

a — BHEIIIHUN BUJI, 6 — PACIOJIOKEHUE KOJel| Ha TOPIITHE,
6 — COCTaBHOE MacJOChEMHOE KOJblIO; /| — KOMIIPECCUOHHOE
KOJIBLO, 2 — MAacCJIOChEMHOE KOJIbLIO, 3 — IUIOCKHE CTaJbHLIE
JUCKH, 4 — OCEBOU PACLIMPUTENb, 5 — PaAUaIbHBIA PACIIMPU-
TEJb

3.2.3. lIlaTyH 1 KoJleHYaThI BaJ

[Matyn 23 (puc. 3.2.6) nepenaer ycuiaue OT MOPIIHS K KO-
JIEHYaTOMY BaJTy IpH paboveM Xofie ¥ B 0OpaTHOM HalpaBJIeHUH
MpU BCOOMOTaTesibHbIX TakTaX. OH COCTOUT U3 BEPXHEU I'OJIoB-
KU, CTEP)KHSI IByTaBPOBOI'O CEUEHUsI U pa3beMHON HUXKHEW ro-
JIOBKH, 3aKPEIISIeMOM Ha IIATYHHOM! 1IefiKe /8 KOJIEeHYaToro Ba-
na. [llaTyH 23 1 ero KpblliKy 24 U3roTOBJISIOT U3 JIESTUPOBAHHOU
WIH YIJIEPOIUCTON CTaIM. B BEPXHIOIO TOJIOBKY IIaTyHA 3aripec-
COBBIBAIOT OJIHY WJIM JIBE BTYJIKU 22 U3 OJIOBIHUCTON OpPOH3BI, a
B HMKHIOIO BCTaBJISIIOT TOHKOCTEHHbIE CTaJIbHbIE BKJIAIBIIIN 19,
3aJIUThIE CIOEM aHTU(PUKIIMOHHOTO CriiaBa. HuxkHss rojoBKa
IIaTyHA ¥ KPHIIIKA 24 COSTUHSIOTCS IBYMsI OOJITAMU, TAUKH KO-
TOPBIX IIMJIMHTYIOTCS WJIM CTOTIOPSITCS C TIOMOIIBI0 KOHTPraek.

Bxuiagpiiy maTyHHbIX TOMIIMITHUKOB JBUratesieil 0ObIYHO
BBITOJIHEHBI U3 CTAJICATIOMUHUEBOU JIEHTHI, aHTU(DPUKITMOHHBIN
CJION KOTOPOU MpecTaBIisieT cOO0W alOMUHUEBBIN CILIAB, B KO-
TopoMm conepxutcs (B %): 0,8-1,3 menu, 19-24 onosa, go 0,3



eJe3a, OCTAJIbHOE — AIIOMUHUI. BKJ1aaplm MHOTja U3rOTOBIISA-
IOT M3 CTJIBHOM JIEHTHI, TOKPHITOH CJIOEM CBUHIIOBUCTOIN OPOH3BI
Y TOHKHM CJIOEM CBUHLIOBUCTOI'O CILIaBA.

OT npoBepThIBaHUSA B HUXKHEN T'OJIOBKE IIATYHA BKJIAIbIIIM
YAEPAKUBAIOTCS BBICTYIIaMM (YCUKAaMU ), KOTOPBIE BXOJAT B KAHAB-
KM, BbIPPE3EPOBAHHBIE B IIATYHE U €0 KPBILIKE.

KoneHuarTslil BaJl BOCIPUHUMAET yYCUIIWS, NIEPEJaBAEMble OT
HOPIIHEH IaTyHaMu, U MpeoOpasyeT UX B KPYTSAIIMA MOMEHT.
OHn umeer (puc. 3.2.6) KOpeHHbIE HIeUKH 4



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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