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ITPOCHBA K YHTATEJIIO
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Hauboaee unmepecuvie omasiest Gydym Hanetamans. 8
scyprarax OHTH ¢ onaamoii asmopciozo 2o0nopapa.

masissl npucsiaaiime no adpecy Mocksa, ya. Kyii6oi-
weea, np. Baadumuposa, 4, I'rasnas pedakyus Mauuno-
CmpoumeAbHOU U asmompaKmopHOIL Aumepamypol.

Pedakuusn

AHHOTAILHUS

3anauu, NOCTaBIEHHBIE aBTOPOM B HacTosmeil KHHre, CBOAATCH K H3NOKEHHIO HCTO-
pHH NApOBO3a C TOYKH 3PEHHA SBOMIOUHH HAeH, BIOXKEHHBIX B €ro yCTpoHCTBO.

B kuure ¢ oco6o#fi noAHOTOH H3TOMEHH! MOMEHTH Pa3BHTHS TPAHCIOPTHOrO JBH-
ratensi Ha NpoTaxeHHH Bpemenu 10 XIX p.—mnepunona mpomblmieHHOH pesoaouuu. Hanee
OCBelaeTcs NepHoJ NepBOHaYanbHOro chopMupoBanHs maposo3a (1800 — 1830 rr.), okom-
yareapHoro chopmuposanus (1830—1850 rr.) u, HaKOHeN, SBOMIOLHH NapoOB0O3a BO BTO-
poi#i nonoeune XIX B.

C ocofoil moapo6HOCTLIO aBTOpP H3JaraerT SNOXY HHTEHCHBHOH 3BOJNIOUHH TNapo-
Bo3a (1900—1920 rr.) 1 HOBBIX TeweHuii B ofjacTH naporosocrpoenus (mocae 1920 r.).
I'Ioc.ne;umﬁ paslen NOCBAUIEH PA3BHTHIO C TOYKH 3PEHHH TepPMHYeCKOro COBepIIEHCTBa,
paspeleHnio BONPOCOB yAY4IeHHs HHAHKATOPHOH JuarpaMMel W yMeHbIIEHHs BHYTDEH-
Hero TpeHHs, OopbObl ¢ KOHAeHcauHeHd H, HAaKOHell, NOBbIEeHHs KO3(HIHEHTa IoJe3-
HOTO JeHCTBHS.

Kuura npeaHasHagaeTca nnad CTYACHTOB NapoBO3HHKOB H MOMXET CIYXHTE TaKKe
118 caMoo6pa3oBaHHs.

Penakrop B. K. 3anopowxen Tex. penaxtop H. M. 3ynakun
Koppekrop E. M. Bpamcon. I'pad. mat. narotosaen nox Habawonennem C. H. XopowunoBa
Han. Ne 43 Cnano s maGop 18/V-37 Moan. k mewarn 9/VIII 1937 r.
HMunexc MC-35-5-2 Tupax 3000 Meu. naucros 16

Bywm. aucros 8 Ileu. saxos B 1 6ym. a. 109120 Dopu. 6ymarn 703108
Ymnoan. raasanta B-21704 Yuer. aBr. a. 201/y Yuern. Ne 2474 3ag. Ne 1243

l-a XKypn. tun. OHTH, HKTIT CCCP, Mocksa, [enucosckHii nep., 30.



NPEINCJIOBUE

OBpeMEeHHasi TeXHHMKa TpeJACTaBJfieT, C OJHOH CTOPOHHI, pe3yJbTaT

BCEro NpeJlecTBYLIEro ee PasBUTHHA, C JPYrod — OCHOBY ee Jalb-
Hepimero paspuTha. C yKasaHHOH TOUKW 3PeHHMs BHICTYIAET ONPOMHOE
3HAaUeHWe HCTOPHH TeXHHKH., OHa BCKDPbIBAeT KOPHU COBPEMEHHON TEeXHH-
KH, YKa3blBas HaA ee 3apOJbILIH H NYTH Pa3BHTHS, a TaKXKe HA NMepPeXHTKH,
TOPMO3fLHe 3TO PasBHTHE. B cBeTe NPOILIOro peabedhHo BBICTYIIAIOT
0co6eHHOCTH COBPEMEHHOTO STalla B PasBHTHH TeXHWKH, 3HAUYEHHE ee
npoGJaeM, TeHIEHLMH ee JalbHeHllero pocra. 3HAHHE HCTOPHH TEXHHKH
yray6/seT TeXHHYECKYH MbICAb, PAacCIIHpsieT ee T'OPH30HTH, IOBBIIIAET
CO3HATeJbHOCTh M AKTHBHOCTb. Bce CKasaHHOE IO YepKUBAeT BaXKHOCTb
M3yUYeHHUs HCTOPHH TEXHHKH M OODBSACHAET, IOUeMy HCTOPHS TeXHUKH BBO-
aurcsd B yuyeGHBle IJIaHBI BTY30B B KayeCTBe CHELHANbHOH JAMCIHIIHHBIL.

Cpe/it pasJUYHBIX OTPaciedl TEXHHKH JKEJe3HOLOPOXHOE HeN0 3aHH-
Maer ocoboe MecTo. ITO OOBACHAETCH TeM, uTO JeATeNHHOCTD KeJe3HO-
JOPOKHOTO TPaHCIOPTa KacaeTCsy BCEX CTOPOH XO3AWCTBEHHOH, TTOIHTH-
YyeCKOH M KYJbTYPHOHN XM3HW CTpaHbl. HeT TOH oTpacid NpOMBIIIIEHHOCTH,
KOTOpas NpAMO HJIX KOCBEHHO He CONpHKacanach Obl ¢ HUM H He 3aBucena
6bl OT Hero, MoYeMy OH BOIUEN B CTPYKTYPY COBPEMEHHOTO CTpOS, KakK
HeoOXoAuMbIl (akTOp ero CylecTBOBAHMA M PasBuTHA. M3 Hanuuus
MHOTOCTOPOHHEH CBfI3H XeJe3HOJO0POXHOIO TPAHCHOPTA C XHU3HBIO CTPaHHI
BBITEKAET, YTO UCTOPHSN KETe3HOJNODOXKHOTO TPAHOMOPTa 3a BCe BpeMs
€ro CyIleCTBOBAHHA TECHO TiepemaeTaeTcs co Bcei meropuen XIX m XX Be-
KOB, C Pa3BHTHEM MMPOMBIILIEHHOCTH, TOPTOBAH, OGOPOHHOH TEeXHHKH, CO
BCEMM YCJOBHAMH COLHAJBbHOH XH3HH, 3aBHUCA OT HHX H, C CBOEH CTOPOHHI,
OKa3bIBdA HAa HMX MOTYyYee, HEIIPEDHIBHO BO3pacTraioniee BIHAHHE,

CymHOCTb B3a¥IMHOW COBSISH MeXJIY pPasBHTHEM TeXHHUKH W JAPYTUMH
CTOPOHAMH OOLIeCTBEHHOH XXH3HH COCTOMT B TOM, YTO BO3HHKAIOIIHE XO-
3UCTBEHHBIe M HHBIE ITOTPeOHOCTH, B NOHCKAax MyTeii CBOEro YAOB/IETBO-
PEHH{, CTaBAT IMepe] TEXHHKOH OmpejeseHHble TIpOONEMBI; TEXHHYeCKas
MBICTb B [IOMCKaxX IIyTeH paspelleHHss 3THX npobaem CTaBUT ¢ CBoel CTO-
POHBI 3a/au mepes Hay4HOH MBICABIO; NOCKOJBKY HayKa paspelllaeT Mo-
CTaBJleHHbIe Iepe] HeH 3a/auH, IOCTOJBKY €e JOCTHXEHHS CTAHOBATCS
OCHOBOH Pa3BHUTHS TEXHHKH, a pa3BHTHe IOCJAeIHEH CTaHOBHUTCH Cpej-
CTBOM VIIOBJETBOPEHHs XO3FHCTBeHHBIX M WHHIX OOIIECTBeHHBLIX MOTpe6-
HocTe#t, TakoBa Ke CYIIHOCTh MHOTOCTOPOHHEH CBS3H MeXAy DasBHMTHEM
HKeNe3HOLOPOXKHOr0 esia, Kak OAHOH H3 OTPackel TeXHUKH, ¥ PasBHTHEM
Apyrux cropoH xH3HH. CienoBaTelbHO, HCTODHSL XKeJAe3HOJOPOKHOrO
TPaHCIOPTa, UCXOMAS H3 CYIIHOCTH CBA3H ee DasBUTHI C PA3BUTHeM JIpy-
THX CTOPOH OOLIeCTBEHHOH XH3HH, AO/KHA OHITH YBS3aHAa IOJ YKa3aHHBIM
VTIOM 3peHHA € HCTOpHeH XO3SAHCTBEHHOIO, MOJHTHYECKOTO H KYAbTYDP-
HOr0 PaSBUTHSA COOTBETCTBYIONIHX CTPAH B TeUYeHHE MOCKeJHHX MOJyTOpa
CTOJeTHH. :

STO O6GCTOATEJNLCTBO A0 UPE3BHYANHOCTH YCIOXKHSET COCTaBJeHHE
HCTODHH XeJe3HOLOPOXKHOr0 TPAHCNOPTa, KOTOpad, 6eCCIopHO, BCAeACTBHE .
CBOefi OOGIIMPHOCTH, JOJNKHa SBHTHCA PE3YJAbTaTOM KOJMIEKTHBHOH pabo-
Thl ¥ TIOTPEOOBATH MHOI'O BPEMEHHM ¥ TPYJA4 IJs CBOETO OCYIECTBIGHHUS.
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Tax Kak B HACTOMIIee BPeMs, BCIEACTBHe VKa3aHHOro o0O6GCTOsSTeNLCTBA,
TMOJHOW HCTOPHH KeJNEe3HOJOPOKHOrO TPAHCIOPTa MBI elle He HMeeM, TO
Ha [mepBbIX JIOpax 3ajauy €€ COCTaBJEeHUA NPHXOAHTCH BeCbMa 3HAYUTENb-
HO JAudepeHUMpPOBaTh, YaCThbI0 ONpaHHuYMBasch cO6opom OOGLIMPHOTO Cbl-
poro marepHadia, pasbpoOCaHHOrO B JMTeparype BOEX CTPaH 3a HCTeKIee
BpeMsl, YacTbl0 JKe ONPaHWUHMBAfACh OTAEJbHBIMH MCCAeJOBAHUAMH B TeC-
HBIX paMKax HMEMIMIErocs marepuana U He BLIXOAS 3a MX MIpeJenbl H3
oNaceHHsi BTACTb B HBIHIIHION CXeMaTHYHOCTD.

BBHuAy CKa3aHHOTO Mbl NMOCTaBUIM nepes COO0K CPABHUTENLHO Y3-
Kyl 3ajauy, TNpPeICTaBIfoNyI0 O/HO M3 MHOIHX 3BEeHbEB MOJHOH MCTO-
pu TpaHcnmopTa: pa3obpaTh MCTOPHI0O NMapoOBO3a € TOYKH BPEHHA
UMCTODPHU PA3BHTHSA er0o KOHCTPYKIHH B CBA3U C Pas3sH-
THEeM M eH, BMOXKEeHHB X B €Tr0 yCTpoHucTBO. Takum obpasom
nanHas pabora KacaeTcs TOJBKO MapoBO3a W TOMAbKO KOHCTPYKTHBHOH €ro
CTOPOHLL.

Kaxnaas ucropusi ecTb HCTOPHS Pa3BHTHA B jAaHHO#H oGnactH. Yrobut
OBITH CTPOTO HAYYHOH, Kakias HCTOPHA B HACTOAUlee BpeMs JOJIKHA
OBITb OCHOBAaHA Ha MPHUMEHEHHH K TIO3HAHHMIO IIpOUlecca PAasBUTHA B JaH-
HOW 00/aCTH MapKCHCTCKO-JIEHHHCKOH JMaTeKTHKO-MaTepHaavCTHyeCKOH
TEOPHH PasBUTHA, KOTOpPas fABIAETCH MOCAEJHHM CIOBOM HAYKH O PasBH-
THH H TIDABHVIBHOCTD KOTOPOH MHOTOKpParHo mpoBepeHa. Ha mpouysHoMm
(byHzaMeHTe STOH TEOPHM pPasBHTHA Mbl M CTPOMM JaubHeHllee H370Ke-
HHe, NPeJBapHTENbHO CJeJaB HeCKOJbKO OOLMX 3aMeyaHHH.

1. CoraacHO AUATeKTHKO-MATePHATHCTHYECKOH TEOPHH pa3BHTHA I[pPO-
[(eCC Pa3BHTHS B KaXJA0H 006MacTH TPEJACTABJAAET MPOLECC TOCAeL0BaATENb-
HOTO TIPEeBPAIIeHHs, UJIH MOCHeZ0BaTeJBHON CMEHBI CYLIECTBYIOUMX (opM
COOTBETCTBYIOUIETO SIBJIGHHUS ero HOBbIMM opmavu. [[BHXKYLIeH CUIOH
IpOLECcCca PasBUTHA Ha KaXJLOi ero CTYIeHH fBaAfeTCS OGoppda WM B3aH-
MOJeHACTBHEe TIPOTPECCHBHOM I PErpecCHBHOH CTODOHBI MM TeHIeHLIHH,
NPUCYIIMX Kax/JI0oN oTAeabHOH ¢opme. B JJIWHHOM HMCTOPHYECKOM PALY
TOCHeI0BATeNbHBIX (HOPM CYLIECTBOBAHWA JAHHOIO #BVIEHHS Kaxjaas To-
creayroomas gopma mpeAcTasaseT O0J€e BBICOKYIC CTVIIEHL PasBHTHS I10
OTHOIIEHHID K TIPeQUIeCTBYIOIIEH W HUSLIVIO 110 OTHOLIEHHIO K CIedyro-
e 3a Hedl. PaccmarpuBasi HCTOPHIO KeJe3HHIX JIOPOT B CBeTe 3TOH Teo-
pHH, MBI, C OJHOH CTOPOHEI, OTMeyaeM JJHHHBIH MePHOJ MJH IJHHHBIA pAL
nocieJOBaTeNbHBIX ()OPM yCOBEpIIeHCTBOBAHHS M Pa3BUTHA NYTH (pas3BH-
THS, CO3JaBLIEro IMOYBY JJIfl MOSIBJAEHHS KeJe3HBIX A0por), a ¢ APYrou —
NocTeNneHHbld pAx (opM napoBoH mamuHbl, noayuusmei B XIX Beke yxe
NIOJIHOE KOHCTPYKTHBHOE O(OpMIeHHEe M INOCHYKHBINeH OCHOBOH JAas pas-
BUTHA MapoBo3a. TakuMm 00pa3oM MOsBJAeHHE XKele3HOJOPOXKHOrO TpaHC-
1opTa CBA3AaHO C ONpPe/leJIeHHBIMH CTYIEHSMH B Pa3BHTHH NYTH U MapoBOH
MalHHbl. BO3HMKIM JKeJe3HOJODOXHBIH TPaHCHOPT, C CBOEH CTOPOHHI,
TPeACTABAAET CAOXKHBIA U NPOLOJIKHTENbHEIA NPOLecce MOoCcaeJ0BaTeIsHOr0
Pa3BHUTHS KeJE3HOAOPOXKHOTO MYTH, MapoB03a M JAPYTFHX ero 3JeMeHTOB.

2. Teopust pPasBUTUS YUHUT, YTO BCAKUH I[IPOLECC PAIBUTHA SBJIACTCA
He TOJBKO CTYNeHYaThIM, HO H CKauKooOpasHbiM. «CKa4yoK», T. €, TIPEB-
paiiende OJHOH (OPMBI B JPYryH, COBEpHIAeTCs TOrAa, KOrjaa AJAfA Hero
HaKalJIuBaeTCs COOTBETCTBYIOUas MaCca MarepHana. OHTeJbC TOBODHT:
«TIPH BCEH MOCTENEHHOCTH NEPEX0] OT OXHOH (DOPMBI ABHKEHHUS K JIPYroi
SIBASAETCS BCerja CKayKoM, pellallHM [OOBOPOTOM» («AHTHIIODHHT>,
ota. 1, paszgen VII). B obGaacty xele3HONODOKHONK TEXHHKH BTO IIOJONKE-
HUEe HPKO TOATBEPKIAeTCH; HaNpUMep, Ka)IblH HOBLIA THIO TapoB03a
C YBEJHYEHHBIM YHCJIOM CIIADEHHBIX OCEH SIBIAETCH YHKEe «CKa4yKOM», MOJ-
TOTOBJISIEMBIM YaCTO [JIMUTEJIbHLIM IE€PHOJOM IKCIIOATALHH MapOBO30B,
 yiKe He YAOBAETBOPAIOIIUX MO CBOEH CradOCTH 3allpocaM TPaHCIOPTA.
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Kaxnoe «nW3006peTeHHe» TaKiKe NOATOTOBASETCH NePHOLOM PaboThi
KOJIJIEKTUBHOH TEXHHYECKOM MBICIH, fIBJASETCS €e eCTeCTBeHHHIM NpOJOJ-
JEeHHEM H MpeJiCTaBJ]seT «CKayoK», T.e€., APYTHMH CJIOBAMH, IPeJCTaBJSET
BOIJIOIIEHHE B JKH3Hb HJH O(OpPMJIEHHEe YXe CO3peBIIeH TeXHHYeCKOH
MBICJTIH.

2TO OTHOCHUTCSI M K TeM KPYNHBIM HOBOBBEIEHHAM, KOTOphle o6pasy-
IOT «HOBYIO 9py». Takoso, HamnpuMep, TOfBIeHHe [apolieperpesarens
IIImMuaTa, H3MEHHBIIEr0 KOHCTPYKIMIO NMAapoBO3a H BBeJILIEr0 HOBBIX TeX-
HMyeckmit mpouecc. KopHu 3TOoTO HM3006peTeHMs, KaK MBI YBHAMM HHKe,
JexaJd B JaleKOM NpouwioM M mo cymecrsy IIIMHAT He ckasan HHYEro
HOBOro. 3/ech Tepej HaAMy MPHUMED, MOATBEPXTAIOUHE MPaBUILHOCTD
OJHOTO W3 BaKHeHIIHX 3aKOHOB JHMaNeKTHKH, Kak Obl BOSBPAT K CTApPOH
¢dopMe Ha OCHOBE HOBOTO, JOOBITOTO HCTOPHEH COAEPIKAHHS.

TaxkoBo e BBeJEeHHe MPHHLMNAE KOMIIAYHJ, TIOJOrpeBa NHTATEeILHOH
KOTeJbHOW BOJLl H MPHUMEHEeHHe BLEICOKOIO JaBJIeHHMs mnapa: BCe ST HIEH
paspabaTteiBaiuch B TeueHwe Bcero XIX Bexa M «HOCHAMCH B BO3JyXe»
JeCATUIeTUAMH, He OCYIIEeCTBUIAACH YacTO TOJbKO BCJIEJACTBHE HH3IKOTO
paHbille COCTOSHHA TeXHHUKH, Korjaa e mossHACH §oJee BBICOKHH Ypo-
BeHb PA3BHTHA TEXHHKH, POJb W¥3o0Operaresedl OdeHb YaCTO CBOJMJIACDH
TOJBPKO K GoJee MM MeHee PAlMOHANLHOMY, YACTO OYeHb TALaHTAHBOMY
H ray60KO NPOAYMAaHHOMY, OCYIIECTBJEHHIO FOTOBOTO 3apOABIINIA HIEH.

Takum ofpasoM Oyayilee CyllecTByeT BHYTPH HACTOAILETO, KaK €ro
HeoTbeMJeMas TPHHALIEKHOCTb, W «OTKPBITHE €CTb TOJbKO MBICAEHHOE
npojo/KeHMe B COOTBETCTBHM C M3BECTHBIMH 3aKOHOMEPHOCTAMH TeX
TeHJIEHIHH, KOTOPBIE YiKe eCTh HalHIO B Pa3BHBAIOIIEMCS NpeaMeTes,

CosmatrouHecss HOBble KOHCTPYKLHH (HOBble «(OPMBI») BO3HHMKAIOT
MOTOMY, UTO CTapble NE€PeCcTaloT YAOBNETBOPATL PAasBUBAIOIIEMYCSH CO-
JEpHKaHHIO, 3aBHCAIIEMY OT HOBBIX TpPeGOBaHMH, HOBBIX TEXHUYECKHX
NpHEMOB, MaTepHaloB, HOBBIX HAyuyHBIX MOCTHXEHMH W mnp. Beunoe pas-
BUTHE TaKOTO COJAEPKAHHA COMNPOBOXKIAETCS HEYCTAHHOH CcMeHou ¢dopMm;
MOTOMY-TO TIPOUCXOAMT HENPephbIBHAs CMeHa KOHCTPYKUMH, eCad Hame
SIBJSIOTCS HEU3MEHHBIMH Te€ HAeH, KOTOpble BJOKEHL B U3BECTHHIH Mexa-
HU3BM WM Kakyio-HHOYIb ero JeTamb. Ho kamxjgas HoBasg <opma (KOH-
CTPYKIMSA) 3akJouaeT B oefe 3epHO JadbHEHIIETO PAas3BHTHS,

CrretoBaTeIbHO, IBOJIOUHSA HE MCKIOUAET PEBOJIOLHI0  («CKAYOK»),
HO OJHO OOYCJOBJHBaeT JAPYroe; 3BOJIOIMHOHHBIN MPOLECC DPa3BUTHS
BIIOJIHE 3aKOHOMEPHO 3aKaHUMBAETCS «CKAayKOM», TOCJAE KOTOPOTO HAayH-
HAETCS ONATH 9BOJIOUMA, HO MOXKET ObIThb yike Ha OCHOBe HWHOH 3aKOHO-
MepHOCTH. K ckasaHHOMY 106aBHM, 4TO W IOHATHE <«CAYYAHHOCTH», MOCTE
€€ aHaJHM3a, TepseT CBOH KaXVIIHACH XapaKTep 4Yero-To He CBA3aHHOTO
C OKPYXAaKIIKM H HAXOMAfIIErocsl BHe 3aKOHOB NPHUHHHOH cBAsd. Kammasn
«CIIy4alHOCTb» €CTb TaKXKe CJAeJACTBHE CYINECTBYIONIETO, KaK BCAKOe APY-
roe sBJleHHe Mupa.

3. XKenesHble JOPOTH BO3HHKAM M GbICTO DA3BHJIMCH OJarogaps 3a-
npocaM KU3HKW W pe3KoMy CABHTY, IpoucmefmeMy B KoHue XVII u B Ha-
yane XI[X Bexa.

«OTKpEITHE AMEDHKH ¥ MOPCKOTO NMYTH BOKPYr AdpHKH cO31aT0 115
PasBHBatoLelicy OypiKyasuy HOBOe nompuile. OcT-MHACKHE u KHTAHCKHI
PBINKH, KOJOHH3alUst AMEDHKH, MEHOBBIE CHOIIEHHS C KOJOHUAMH, YBeJH-
Ye€HHe CpeiacTB oOMeHa M TOBapOB BOOGIIe BbI3BaaM HEOBIBAIBLIN MOLBEM
TOPTOBJIH, CYNOXOACTB2, TPOMBIIITEHHOCTH, a BMeCTe c TeM # GhICTpOe
PaSBHTHE DEBOMIOLHOHHOTO 3J€MEHTa B pasgjaraioieMcs ¢eogalbHoM 00-
IIECTRE. :

CylmecTBOBaBIIMf A0 CHX NOP B MPOMBIIIIEHHOCTH ¢eomanbHBIL H
UEeXOBOH Cnoco6 NpPOH3BOACTBA OBLIH He B COCTOSHHH VIOBJIETBODHTH
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n0TpeGIHOCTH, PACTVILeH BMecTe ¢ HOBHIMM pbiHKamu. Ero Mecro 3aHsna
mMaHydaxrypa.

[lexoBbie Macrepa OLIIH BHITECHEHBl MPOMBILIJIEHHBIM CPEJHHUM COCIO-
BHEM; pasjelJeHHe TpyJla MeXAY PpasyIMYHbIMH KOPHOPALHAMH HCYE3/I0
mepej pasjieneHHeM TpyZAa BHYTPH OJHOH MacTepCKOH,

Ho psiHKH BCe POCHH, CNpPOC BCe yBeauuusanacs, [lepecrana yxoBIeT-
BOpATh MaHydakrypa. Torza map M MamuHHa NPOM3BENH PEBOJIOUHIO B
IIPOMBILIIEHHOM NpPOH3BoJcTBe. MecTto ManydakTyphl 3aHs/a COBpPeMeHHAs
KPYITHAst MPOMBIIIIEHHOCTh, MECTO TIPOMBIIIJIEHHHKOB CPEeIHero COCIOBHS
3aHAMW NPOMBIILIEHHbIe MHJJIHOHEDHl, HAYAJbBHHKY 1€X0B MPOMBILIICHHBIX
apMui, coBpeMeHHble GypIKya.

Kpynsas HDPOMBIIIIEHHOCTE €O3Jala MHDOBOH pBIHOK, TOArOTOBIEH-
HBIH OTKpBITHEM AMepHKH. MHpOBO# DBIHOK BBI3Baj THTAHTCKOE pPasBHTHE
TOPrOBJIM, CYAOXOACTBA, CYXOIyTHHIX COOOIEHHH. ITO Pa3BUTHE, B CBOIO
ouepenb, 0Kasajo BIAMAHHE Ha PA3BHUTHE IPOMBIIIOHHOCTH, W B TOH XKe
Mepe, B KaKOH pPacIIHPSVIACh NPOMBIINIEHHOCTb, TOPTOBJs, CYA0XOACTBO,
JKeJe3Hble JOPOTH, pasBHBajJach M OypxKyasHs, YBEJIHYHMBAJIHCh ee Kanu-
Tajdbl, H OHa OTTeCHAJA Ha 3aJHHUH MJaH BCe 3aBellaHHble CPeJIHHMH Be-
Kamu kjaacca». (K. Mapkc u @. DHreabc, «Manudecr KOMMyHHCTHUECKOH
napTUH»).

[lepBoe BpeMs KeJe3HOJOPOMKHOE CTPOHTENBCTBO SIBAALOCH AENOM
HOBBLIM, TOCYJApCTBEHHAA POJb KOTOpPOro ObMa ellle HEJLOCTATOYHO SICHA
¥ paspellieHde BOMPOCA IIPENOCTABIANOCH YACTHOW WHHMLHaTViBEe, OOBIKHO-
BeHHO (ocobenHo B ABrgmu @ CLIA) mocTpoiika AopoT NPOH3BOAHNACH
C UHCTO CNEKYJSTUBHBIMH TeJMH, HOCHJA XapakTep mpyOOTo MpIOHILEP-
CTBa, NOYEMYy COINPOBOXK/JAAJAACh PACTOUHUTENLCTBOM KamuTajla H HeNpaBHJb-
HBIM DasBUTHEM KeJe3HONOPOXKHOM CeTH, He COOTBeTCTBYIOUMM MNOTpes-
HOCTSIM paiOHOB. 3aTeM Ha MOYBe PAa3BHUBLIEHCH KOHKYDEHIHH Clel0BaJH
TapudHble BOHHB MEXJAY OTAEIbHBIMH JKeIe3HOJOPOKHBIMU 00IeCTBaMH,
Heu30OeKHO BJexmHe 3a co60i oObeIHHEHHe MHOTHX JOpPOT B OT/e/bHEIE
Komnauuu, uMHOrAa BIafelOllHe MHOTHMH JeCATKaMH ThICAY KHJIOMETDPOB
XK. )L TYTH,

Huuem He orpaHHYeHHas cBOOOLA B YCTAHOBJAEHMH I'DY30BBIX TapudoB
JlaBajia .-J. YOPaBJeHHAM TaKoe TOCIOJCTBO HAaJ HHTepecaMH UIHPOKHX
KPYTOB HaCeJeHHs, KOTOPOe TPH (IYTOKPATHIECKOR KOHUEHTPALUH XK.-J.
aKIU# B PYKAX 'OTJENbHBIX JHI[ UMEJO M NMOJUTHUeCkOe 3HaueHwe. [Toro-
My, HAaKOHell, 0] IaBJeHHeM BO3MYIIEHHOTO 0OIIECTBEHHOTO MHEHHS OblIH
BBeJIEHBl TapH(pHBEIe OrpaHMYeHys, ¥ B pPsle IOCYAapCTB TMPHILIH K 3aKJ0-
YeHHI0 O HEODXOAMMOCTH COCPELOTOUHTh B PYKaxX TOCYAAPCTBA JKEJe3HO-
JOPOXHYI CeTh, TMOJHOCTBHIO WJIH YACTHUHO, CO3/IABIIM CeTh TaK Ha3bIBae-
MBIX «TrOCYJapCTBEHHBIX» HJM «KA3eHHBIX®» JOPOT.

VKasauuasg BHIONE XK.-J. MOJUTHKA B KANUTANMHCTHYECKUX CTPaHax
Esponsr & CIUA conpoBOxIalacsk PsjoM KpH3WCos, Hampumep, B CLIA
¢ 1871 mo 1873 Tr. 6vWIO ‘mOCTpoeHo 20000 kM mytw w B 1873 r, Obla
Kpu3uc; 3aTeM OBl Kpu3KC B 1893 r. mocse nmocTpofiku B mpeabIAYIIHE TPH
rofa 32000 kM nyts u T. 4. B 1893—94 rr. B CIIA npexpaTHJH IJIaTEXH
JeJe3Hble JNOPOTH 0o0muM mpoTsikenneM 58 500 xkm, a ¢ 1876 mo 1894 r.
ObLIM NPOJAHBI C AaYKIHOHA WJH Xe MOCTYINHIH B KOHKYPCHOE YIpaBleHHe
593 moporu AmuHO0 B obmem 101 000 kM.

TMomsTHO, KAXKIBIH KPU3IKC COMPOBOXKJAAICT 3aCToeMm B OOIacTH Hapo-
BosocTpoeHHss M B ero mnporpecce. OcoGenno peabedeH 3TOT 3acToH
B IepUOJ TIOCHAEIHETO MHPOBOTO 3KOHOMHUECKOTO KPH3MCA KATHATAIH3MA,
OH COMPOBOXKAAETCH 3aKPLITHEM KPYIHeHIIWX 3aBoJoB8 B Mupe (Bopsura,
Tenmens, 'asomar, Maddeit u ap.), uHOrAa BAEKYIIHM 3a CO6O0 Haxe
pacrpozaxy obopynosarus. B CIIIA napoBO30CTPOUTENBHLIE 3aBOJBI
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3arpyxeHbl He Oosee kak Ha 15%. 3asogsr CHIA wMoram B roa
BHIMYCKaTh A0 7000 mapoB030B, 3a 1932 xe T. Ha Kenesuble goporu CLIA
BBIMYILEHO TOABKO 12 HOBBIX mMapoBo30oB H B 1933 r. Toapko 42. Takas
XKe KapTHHa MMeeT MeCTO W B HacTosulee Bpema. Mbl cTOHM, TakuM obpa-
30M, nepesa (paKTOM Pe3KOro CHHKEHMSI PAasBHTHSI NApOBO3a 3a IpaHuIlei
1noJ; BAUAHHUEM KPH3HCA,

Hopesomouuonnas Poccusi Takke mnepexuia psag KodeGaHui XK.-1.
noyuTuku (cm. cod. JI. I1. Uabunckoro m B. T1, MBanuukoro «Ouepk HCTO-
PUH PYCCKOH NapOBO30CTPOHTENbHOH W BarOHOCTPOMTENbHOM MPOMBILIIEH-
Hocth», M. 1929), 0TO3BaBIIMXCSA M HA PYCCKOM NMapOBO30CTPOEHHH.

Coscem wHOe mogoxenue B OCCP, rae, B CBfI3W € PEKOHCTPYKIJHEH
TPaHCIOPTa, HMEETCs HAJMI0 HEeBHJAAHHBIA B HCTOPDHM Hallell TeXHUKH
pacuBer apoBO30CTPOeHHs, COOOPasHbLIH ¢ TeMIaMWw PA3BHUTHS BCEro Ha-
1I1er0 X037HCTBA. :

Ha sropywo nsatuaerky nocranoBaenuem XVII cbesga BKII(6) moxo-
MOTHBHBIH NAPOBO3HLIH napk jAo/xkeH OBITh yBeauued ¢ 19,5 Twic, wirT.
8 1932r. 1o 24,6 Thic. miT. B 1937 1., T. e. Gouiee uem ua 1000 mT. B cpei-
#em B rof. CTposTcsi 3aBOJBI-THMaHThI, KOTOPBIe OYAYT BBINYCKaTh Mapo-
BO3Bl HOBBIX MOIIHBIX THNOB, elle He OBIBIIUX B HAIleM MapOBO3HOM
f1apKe, NPHYEM NapOBO3bI CHAGKAKIOTCH BCEMH COBPEMEHHBLIMH YCOBEpIIEH-
CTBOBAHMAMM JJIs1 NOJHATHSI UX ‘MOIIHOCTH H 9KOHOMHUYHOCTH (CTOKKEpaMH,
OycrepamMu U mp.). :

M3 cxasanmHoro #CHa CBASL PaSBUTHA TeXHHKM BOOOIIE ® ITAPOBO3O-
CTPOEHHS B YACTHOCTH ¢ COIJHANLHBIMH VCIOBHSMH,

4. Ha KOHCTPDYKIIHI0 MAapOBO30B OKA3LIBAET PEIIAIOllee BJAHAHHE CO-
CTOSIHHE TPOMBITIIEGHHOCTH W OBITOBLIE YCJIOBHA, JJIS TI0ATBEPIKALHUS Uero
MBI AME&eM pAJ SPKUX TPHMEPOB. AMepUKaHCKas IIPOMBIIIIEHHOCTD,
oTJenenHas or EBponbl oxkeaHoM H NPH HeJOCTATOUHBIX B MepBoe BpeMs
CPeJICTBaX CHOINEHHWs, PasBHBaJach CBOe0OpPAa3HO U CaMOOBITHO, YTO OTO-
3BAJIOCb M Ha TNAPOBO30CTPOEHHH, TIJie TOCIMOJCTBOBAIH «aMEPHKAHCKHE»
OpYCKOBBIE paMbl, eJe3Hble TOMKH H IP. H JeCATKH CBOeoOpa3HbIX AeTa-
Jed, Pe3Ko OTAHYANIHUXOA OT eBPONEHCKHX KOHCTPYKuMi, C mpyro# Cro-
POHBI, OKasaqWw BJAUSHHe M ObITOBble ycaosus ClLUIA 8 mepBo# mosoBwHe
XIX Beka: MIOX0 MOCTPOEHHEIE, JETKHE «TTHOHEeDCKHE» MejesHble NOPOIH,
C KPHBBIMH MaJblX paJHyCcOB, C IJOXHUM H HEJAOCTATOYHBIM JHHEHHBIM
o0cayKuBaHWeM, 3aCTaBHAM CO3MaTh MapoBO3 ¢ THOKOH pamoil, mepen-
Hell TenexKoH, MasguHeiM (DoHAPeM, MOMIHBIM CBHCTKOM H  KOJOKOJOM,
OTOpachIBAIOIUM NPENATCTBAA IIYIOM, NapoBO3, KOTOPHIE MOr 6Bl NpPO-
XOJXTh [0 YKa3aHHBIM IIYTHM, €aM OCBellaTh cebe MyTh, CaMm OUYHIIATE €0
OT KHMBOTHBLIX i TIOJABaTh JAJeKO CJALIIHBIE CUMHAJNBL, BBIT CO37aH amepH-
KaHCKW# THI NapoBO3a, IPHMCIOCOONEHHBIH K aMEPHKAHCKUM  YCAOBHSM
PaboThl, KOTOPHIA HACTONBLKO XK€ OTAMYANCA OT AHTVIMHMCKOrO KyPbepcKOTO
[MapoB03a, HAaCKOJBKO I[OCJAeNHHE, B CBOK ‘04Yepedb, OTAMYAETCH OT
TOPHOr'0 MapoB03a, NePEeBO3AIIero TsKeJble Moe3ja uepes AJbIIHL.

Taxxe repmanckHe, (PaHLUY3CKHE ¥ ADYTHE MAapOBO3bI UMEIOT XapakK-
TEpHBbIE YepPTHl B CBfA3H C HANHMOHAJLHBIMH OCOOEHHOCTSIMH CTPAaH M Tpe-
OOBAHUAMH MeCTa M BPEMEHH, M 3TO HACTOJbKO OUEBHIHO, UTO MOKHO
ObI0 6Bl HamucaTh <«reorpadbuio KOHCTDYKIMH I1apOBO3a», H TOJbKO
IOCIe/iHee BpeMs 3TH XapaKTePHBlE HAHOHANBHBIE UEDTLI HAYWHAIOT
CIVIQKHBATBCSL B CBSISM C IIMPOKHM PACNpOCTPaHEHHWEM B MHpe OOUIHX
3ABOCBAHME TEXHMKY ¥ HAYKM M C B3aWMHBIM OOMEHOM OUBITOM H TPO-
JYKIHeH,

5. Kaxk yxe CKa3aHO, Pa3BUTHE MAIIIHHOCTPOEHHUS BOOOIIE U T2POBO30-
‘CTPOCHUA B YACTHOCTH HAXOJHUTCH B MPSIMOH CBISH ¢ PasBUTHEM TPOMBIII-
JICHHOCTH H, TABHBIM O0Da3OoM. METALIYDPTHM.
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B 1825 r. mamMHOCTPOEHHE JOBOJBLCTBOBANOCh TOJNBKO CBAPOYHBIM Me-
TaJJIOM, YTO, NOHSTHO, OT3bIBaJ0OCh Ha ero nporpecce. Ho npu GweicTpom
Pa3BHTHH KeJE3HBIX JIOPOr, STOr0 IJIaBHOTO MNOTpeOUTeNs Meralia B TO
BpeMsa (AJs peJbC, MOCTOB, NAapOBO30B H Mp.), BO3HHKJIO TpeGOBaHHE
K noJydeHuo 6oJiee JenieBOoro, Mpo4yHOro M Jerye oGpaGaTbiBAEMOro JH-
TEHHOro MeTaaJa, ¥ B pe3yJbTaTe 3THX 3alpPOCOB MOABHIHCH OTKPLITHS
3HaMeHHTBIX DBeccemepa (1855r.) W 'MapreHa, NMpoHM3BeJIIHX NEPEBOPOT
B 00/1aCTH METANTYPTHH,

Buejpenune cTaqH M JHMTOTO XKeJe3a MO3BOJHIAO LIHPOKO PasABHHYTH
paMKH TNapoBOBOCTPOeHHs: H 0e300f3HEHHO NOAHATHL JaBJeHHE Napa
B IapPOBO3HBIX KOTJaX, O6jarojaps uYeMy VBEJIHUHJAACH H HX MOLIHOCTB.
K xonny XIX Beka cranp Havasa BooOuie BLITECHSTH YYryH, H B XX Beke,
KOrjla BO3HHKJA MNOTPEOHOCTb B B3HAYHTEAHHOM YBEJHYEHHH MOUIHOCTH
apoBO30B, YYTYH B IIapOBO30OCTPOEHHH NOUTH HCYe3,

Ho B macrosiiee BpeMs C mepeXo/JOM Ha BBHICOKOe NaBNeHWe Tapa H
Ha BBICOKHH €ro neperpes, ¢ NOsiBJe€HHEM aBTOMAaTHYECKOH CLENKH, NO3BO-
JSIUIEH CHJAY TATH NAapOBO30B YBEJHYHBATL JO HECATKOB THICAY KHJIO-
rpaMMoB, ABHJACh NOTPeOHOCTh yiKe B CHENUaNbHON, BBICOKOKAueCTBeH-
HOH cTaaM (HHKeJeBOH, BaHAJMeBOH M Jp.), KOTOpas WHPOKO Tenephb
VTHAHSHPYETCH MPH TOCTPOMKe TIAPOBO30B, AONYCKas TaKHE KOHCTDYKLHH,
KaKoBble OblIM HEBO3MOXHBI ellle B HeJafeKOM MpPOLLIOM, 4eM H o0bsic-
HAETCA YJHBHUTEJNbHBIH TEeXHHYECKHH NpOrpecc NMapoBO30CTPOEHHsi 3a I1O-
Cle/Hee BPeMsl.

Taxum o06GpasoM KeJe3HOJOPOKHBIH TPaHCIOPT, HENOCPEICTBEHHO
HAXOAfACh B 3ABHCHMOCTH OT COCTOSTHHSI MeTa/NIyPI'HH, B CBOI oOuepelb,
NpelbsBJASAN ONpelelieHHble TPeOOBAHHS H, SIBJSASCH MOILIHBIM TOTpeGHTE-
JeM MeTajlia, — OKasblBaJ MOryyee BJHSIHHE Ha DPasBHTHE MeTaJypruu.

6. Haxonen, ormetum, yto B Hauade XIX BeKa TeOpPHH MallHH H Tep-
MOAHHAMHKH He CYLIECTBOBANO; HAYYHOH Hasbl, ABJAMIOUILHCS (DyHIaMeHTOM
COBPEMEHHOIr0 CTPOHTENLCTBA, ellle’ He Obln0. [lepBoe BpeMsy BCe KeJe3HO-
JOPOKHOE CTPOHTEJILCTBO  OMHPAVIOCh Ha HE3HAYHTEeNbHBIH OTMBIT M INpPaK-
THYEeCKHH HHCTHHKT, HO, NIPM OTCYTCTBUYW HAYUYHOH 6a3bl, He ObIIO yBEepeH-
HOCTH B NPAaBHILHOCTH W 1e1eCO00PasHOCTH MHOTHX HOBOBBeIEeHUH, OHH
4acTO HeOXHIAHHO OKasbIBAJHCh IIOJLOTBOPHBIMH, HO yalle ObLIH HeyLad-
HBIMH, TPHYEM UX HeNPHTOJHOCTb OOGHADYKHBAJNACH TOJBKO B CTAIHH YiKe
NPaKTHUECKOTO TIPHMEHEHHs, UTO BJEKJO 3a COO00H GOJbIIHe H3LePIKKH,
a UHOTAA KATacTPodbl ¥ KePTBHIL.

[TosTomy mnepBoe BpeMss OBIIM TaK MHOTOYHCJAEHHBI €JHHUYHEIS
S'I{.?»CMI'IJIHPI:II HE TOJbKO OTIOeJbHBIX MEXaHH3MOB, HO H -HapOBOBO'B, KaKo-
Bhie yKe OOoJbllle He NMOBTOPSWIHCh. ITO OTHOCHTCA H K CTallHOHADHBIM
YCTaHOBKAaM.

Yarr sHan poxkTpuHy DBaska O CKpPHITOH TemmroTe, w0 €Ile MHOI'O JIeT,
1mocse TOrO Kak H300peTeHdss Yarra OblIM 8aKOHYEHBl, He CYILeCTBOBAIO
HUKAKOH TEODHH O INPOM3BEeNeHHM padoTH 3a cuer Temsaa., Teopus mapo-
BOH MalllMHBI, KaK MAaIIHHEl TEIJIOBOM, BO3HHKIA TOJBKO B 1824 r., xorma
Kapro (Carnot) ony6auxoBan cow pabory «Réflexions sur la puissance
motrice du feu»., B meil ow noxasal, uyTo TeMmIOTa INIPOMSBOAMUT DabOTY
TOMBKO TOTJA, KOTJa NPOHCXOAWT MaJleHHe TeMrepaTyphl OT OO0Jlee BBI-
coko# no Gouee Hu3koi. Ho KapHo He mmen mpejcTraBieHHss O TOM, 4YTO
YacTh TEMJIOTHl HCYe3aeT BO BPeMs HPOIECca H TOJBKO MOCIe TOTO KaK 3a-
KOH O COXpaHeHWH SHepruw Oblr ycranosieH B 1843 r. onbrramm [xayis
(Joule), KOTOpHIr ONPEAeNHI MeXaHHYECKHii SKBUBAJEHT TEIWIOTH, Haua-
JOCh HACTOSIlee PasBHTHE TEOPHHM MAPOBBIX MAaIlIHH. )

I'poManHOe 3HaYeHHe WUMeNM TaKKe JaHHBlE, MTOJyuYeHHEIE PeHBO
(Regnault) #3 eTo KJIaCCHYECKHX ONBITOB HAJL CBOMCTBaMH Napa, Pe3yabTa-
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THI KOTOPBIX OblaM onyOaukosabl ® 1847 r. Hauumas ¢ 1849 r. TepMOAH-
HaMuKa OblTa ¢ HeOOBIKHOBEHHOH OBLICTPOTON ABHHYTa Brepex padoTaMH
Knayauyca (Clausius), Ponkuna (Rankine) u Tomcona (nopaa KanbsHHA)
(Thomson, Lord Kelvin). [TosBaenne s 1859 r. cou. Pankuna «Manual
of the Steam-Engine» cocraBuio 3moxXy B Hay4yHOM pPasBHTHH NApPOBBIX
MalliH ¥ JaJ0 BO3MOKHOCTb HHMKeHepaM, 3aHUMallMMCH HMH, Tiepe-
cTaTth OBITH TOMBKO UHCTHIMH OMITHPHMKAMH,

llo ymomsmyTOrO counHeHWss PoHKWHa Boe NyOAMKyeMble COYHHEHHSA
HOCHJIM SMITHDMYECKHH XapakTep. TaKoBO NepBOe COYHHeHHe B 00J]aCTH
*Hene3HOLOpPOXHON HayyHOH TeXHHKH rpada ITamGypa (Pambour) «Traité
théorique et pratique des machines locomoftives», mepsoe H3JxaHHe KOTO-
poro BeuLIO B 1835T.; OHO mpejcTaBasano onucaHde onelToB [lambGypa Ha
Jlupepnyb-MaHuecTepcKO# JKeJe3HOH Jopore Haj MapoONpOH3BOAHTENb-
HOCTBIO M paboTO NMapoBO30B M Pa3padOTaHHYIO HA MX OCHOBAHHH TEO-
PHIO NapOBO30B,

Xora B Hacrosilee BpPeMsi MaPOTeXHHKAa YyXe JOCTUrIa BBICOKOTO
COBEpPLIEHCTBA M TEOpPHA NApOBBIX MalIWH paspaboraHa BecbMa Iay00KoO,
TEM He MeHee JO IIOCIeJHEro BpeMeHH MIPOeKTHPOBaHHE (1aPOBO30B OCHO-
BBIBAJIOCh HA NPAaKTHYECKOH MHTYHLUHH H HA NMOJAPa)KaHHH NMapoBO3aM Ipej-
IIeCTBYIOLIEr0 BpeMeHH, GoJee MAM MeHee YJIOBJAETBOPHUTEAbHO paboraio-
MM, ¥ TOJNBKO TeNepb, B CBA3H C KOJOCCANbHBIM DasBuTHeM Hayku H
TEXHUKH W TPeIbSBAGHHN K TPAHCIOPTY PE3KO NOBbIIEHHbIX TPeOoBaHWH,
yKa3aHHble TPHEMbl 3aMEeHSIOTCSi TNPHMeHeHHeM IIOJOXKeHHH H BLIBOJOB
TEOPHH, ITOJATBEPIKIEHHbIX IIHPOKHMH 3SKCIePUMEHTANbHbBIMA HCCae0Ba-
HUSMH # COTJIACOBAHHBIX C KOHCTPYKTHBHBIMH W  3KCIIOATALHOHHBIMU
TpeGOBaHHAMY B OOGJaCTH SKOHOMHKH, DEMOHTA H YIIpaBJeHHSA.

ITostoMy TOMBKO Temepb BO3MOXHO OLICTPOE TOYHOE pa3pemeHHe
npobieM, BBHIIBHUTaeMbIX KH3HBIO (BBICOKOE JaBJieHHe I1apa, BHICOKHI €ro
neperpes, KOHAEHCALHs MATOr0 napa, TIOJAOTPeB BAYBaeMOro BO3AyxXa
W @mp.) B OOMAacTH TMAapOBO30CTPOEHHSs, TIOMAb3ysCh MMOMOILIBI0 HAYYHO-
TEOPETHUECKOTO H HayYyHO-3KCIEPHMEHTAJbHOTO HCCIeJL0OBaHHs B MHOTO-
YMCTEHHbIX JabopaTopusX, Ha JHHHH JKEJe3HLIX JOPOT ¥ B HayyHO-
UCCIIe JOBATEIbCKHX HHCTHTYTAX.




BBEJIEHUE
§ 1. IMIABHEMIUIHE TEPHOJIbI B PA3BUTHH NMAPOBO3A

B.mma Ha BCce 00JaCTH 4YeNOBEUECKOH XH3HH H TOJBeprasch OJHOBpe-
MEHHO BO3JEHCTBHIO CO CTOPOHBI IPEABSABISEMbIX XH3HbIO TpeGO-
B@HMM, Pa3BUTHe 11ap0OBO3a NPEACTABIAsET BecbMa CI0XKHOEe HCTOPHYECKOoe
STBJIEHHE,

Henpiit pajx wieH, BIAHABIIMX HAa YCTPOMCTBO IapoB0O3a, Pa3BHUBAJCHA
napaJviebHO, B3aHMHO MEepenJeTasich ¢ PasTHYHbIMKA BIrJIgJaMH Ha HHX
B PABIMUHBLIX CTPaHaX W 8 [Pas3Hoe Bpemsi. MHODHe MIeH, NOJOKEHHBIE
B OCHOBY YCTPO#CTBa COBPEMEHHOTO MapoBO3a, KOrAa-To ObIIH OCTaBJAEHbI
(neperpes mapa, NMOJOTPEB BOIBI, KOHIEHCAUHs, MCKYCCTBEHHAs T14ra), H
Hao60POT — MOJB30BABIIHECH BCEOOIUM PaCIPOCTPaHEHHEM MPH3HAHDI
HenenecooOpasHbIMH  Tenepb (ABYXUHJAHHAPOBLIE NapOBO3bI KOMIIAyH[
u np.). [Tostomy mocraBuTh I'JaBHBI € BeXH B HHTepecax IpelBapH-
TeJbHOH OPHEHTHPOBKH W HEKOTOPOTO OCBeLleHHs MYTH HCTOPUUECKOro
W3yYeHHs BONPOCA MOMKHO TOJbKO BecbMa MPUOIMIKEHHO.

Tem He MeHee MOXHO pPa30WTh HCTOPDHIO Ha psjx NEPHOAOB, B Teue-
HHe KOTOPBIX mpeoOaAaxamo TO WaM APYroe HanpaslIeHHe, — Ipe-
MNOYTHTENbHO 3aHUMANKHChL Pa3pelreHHeM TeX MM HHEIX npobaeM, 4TO 9TH
MepHoabl H XapaKTepHu30oBallo.

1-fi nepuog—<«aouctopuyeckufi»—go XIX Beka.

Kemesublx nopor eme He ObIJIO, HO .-, NYyTh W APOBOH TPaHCIIOPT-
HBIH JBHTaTe]b yKe PasBUBANMCh, HE3aBUCHMO OJMH OT JApyroro. Msicib
0 X.-Jl. PeaLCOBOM TPaHCIOPTe HOCHAAch B BO3JAyXe, Tak Kak BCe cOCTaB-
Hble €ro SJeMeHTHl YaKe Oblm co3zanbl, ‘OCTaBaloCh MX COEXUHHTH, UTO
1 IOBIIO CAEN2HO BO BTOPOM IEPHOJE,

2-i mepuoa (1800—1825 rr.).

Ve usobpereHHBIH NapoBo3 OblI IOCTaBJEH Ha TOTOBbIE DeJbCH.
Hauamach 9moxa nmnepBoHayalrbHOro GpopMHpPpOBaHMA Mapo-
B 03 a. OnwiTa eue He ObLI0, [1apoB03 MOCKeL0BATENLHO CHAOKATCA TEMH
Wiy JPYTHMH 4YacTAMH, IOTPeGHOCTD B KOTOPBHIX BHI3BIBA/IACh KH3HDIO.

[TapoBO3B!I 3TOrO MepHOAa HMMedH TOJbKO TPYOblff KOHTYp COBpeMEeH-
HOT'0 TIapoBO3a.

B aTOT MepPHOJ BONPOC O MPEHMYIIECTBAX NMapoBOH TANH HAJ KOHHOM
eme He OBy PElleH, W TaK KaK NapoBO3bl ObIIN ellle KpakHe HeCOBepPIIeH-
HBI, ONACHBL JJIst JIBHOKeHHs] W HESKOHOMHYHBI, TO Pa3BUTHe MX IIJIO0 OTHO-
CHUTRIBHO MEJJeHHO. .

3 nepUOL—OKOHYATEAIbHOTO POPMHUPOBAHUA Ia-
poBo3a (1825—1850 rr.). -

K 1825 r. mapoBo3 omHaKo ObLT yiKe HACTOMbKO COBEPIIEHHBIM, HTO
MOJKHO GbLIO OTKDBITH MEPBYI0 K. JA. 0Omlero MnoJab3oBanus — CTOKTOH-
Jlap/AuHITOHCKYI0. 3HAMeHHTHIE KOHKYpc B Pemxmiaae B 1829 r. OKOH4Ya-
TeALHO JOKA3aJ HEeCPABHEHHOe MPEUMVINECTBO NapOBOH TATH Mepes KOH-
HOIl, TIO3TOMY JKEJEe3HOJOPOXKHasd CeTh Hauaja OBICTPO YBEIHYHUBATHCA.
B pasHBIX TOCYyAapCTBaX Hayald OTKPBIBATb apOBO30CTPOMTENbHBIE 3a-
sojbl. T1apoB0o3 cTan OBICTPO COBEPIISHCTBOBATLCST M BCKOpe C(OPMHUPO-
BaJiC BO BCeX CBOMX YacTHAX, COXPAaHHBHIMXCS MO CHX TOP.
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4-f nepHoA—pa3pemeHHe NpoOGIeMB MOUHOCTH H
akoHoMHYHOCTH (1850—1900 rr.).

C pasBuTHEM CETH XK. J. ¥ TPeOOBABUINMCS YBeJHYEHHEM HX IPOINYCK-
HOH CrOCOOHOCTH BO3HHK BONPOC O 3HAYNTETbHOM YBEJHUCHHH MOIIHOCTH
napoBo3oB. OT THUNOB ¢ JABYMS WJIH TpPeMsi CNapeHHBIMM OCAMH 2-To Iie-
PHOJA NIPHULIOCH MEPEHTH NOCJIENOBATENbHO K THIIAM C YeThIPbMSI H 6oJee
crapeHHbiMH  ocaMH. ‘OcobeHHO OBICTPO IO YBEJHYEHHE MOIIHOCTH
B C. AmepHke, rJe NOSBUJIKCH THIBl ¢ NATHIO ¥ Jaxe LIECTHIO CIAPeH-
HBIMH OCSIMH.

Jlnst TOpHBIX K. A. B MHTepeécax Gosee JErkoro BIHCHIBAHHS B KPH-
Bule OBIIH CKOHCTDYHPOBaHbBl COUJCHEHHBIE MapOBO3LL.

Ho BmecTe ¢ TeM nmoawuMalcst Bonpoc o0 akoHomuunocTw, OH Bceria
CTOSII Tepej K.-J. TeXHHKOH, HO B 3TOT IEpPHOJ; OH OCOOEHHO BBIIBH-
HYJICS, TaK KaKk MajJasg SKOHOMHUYHOCTb YXKe CTaBH/JIa Npeles PasdBHTHIO
MOILIHOCTH,

Bo BTOpo# noJjoBAHe 3STOr0 NEPHOJAa 9KOHOMHYHOCTb Oblla PESKO
TMOBBIIEHA TyTeM [IPUMEHEHHs MPHHIKNIZ JABOWHOTO pacIIHpeHHs Iapa, H
Bpemsi 1875—1900 rr. MO}KHO Ha3BaThb IMEePHOJOM paciuBera IapoOBO30B
KOMIIayHJI.

B xosue 90-x roJioB CHOBa MOSBHJICH Ha CUEHY Y¥Ke JaBHO H3y4yeH-
HbIf IPHHIHAI TIeperpeBa mnapa.

5-H NEPHOAL—KOHKYPEHIH 1.

Hauano XIX B. mnpouwio mnoj 3HAKOM KOHKYDEeHIHH NapOBOH TATH
¢ kouuo#, Ilapopas Tsira Bblllra noGeIHUTETHHHLIEH, W 3aTem oHa Oecnpe-
NSTCTBEHHO TOCNOXCTBOBasa Bech XI[X B., K KOHIY KOTOPOTO CeTh XK. 1.
Bospocna jo 800000 kM, nmouemMy OH CHpaBeAJHBO HAa3BLIBAJCA BEKOM
KerTe3HB X LOPOT.

Ho B wauane XX B, CHOBa NOSBHJIKHCH KOHKYDEHTHI B MPHTOM BeCbMa
MOT'YUHe: 3JEKTPHUeCKass TATa, 3aTeM aBTOMOOWTbL M aspOIan | Jaxe
Ha CaMBIX JK.-J. IYTAX — JABHTATeJH BHYTPEHHErO CropaHus (TEIIOBO3HI).
2T0 3acTaBHIO NapPOBYK TArNY SHEPTHUHO OOpPOTHCA 3a CBOE CYIIeCTBOBA-
HHE,—3TOT NEPHOJ OTMEUEH HEeBHIAHHKIM TIDOTPECCOM MapoBO30CTPOeHHH,
¥ 3a NoCHeqHHe ABaAUATh NATh JeT NapOBO3bl JOCTHIVIM BBICOKOH CTele-
HU COBEPIIEHCTBA.

Sro ObLT NEPHOJ YCOBEPIISHCTBOBAHWS TMap0OB03a MyTeM UTHPOKOTO
BBEJleHWs] nepPeTpeBa mapa, DHNOoJOrpeB a MNUTATEITBHOH
B O J bl, MalIus ¢ ObICTPOH OTCEYKOH W Ip. — BOOOILIE MepHO] 3HAUNTENb-
HOro TMOAHSATHS K. I. J. CHJIOROH YCTAaHOBKH.

Hasopem yCJIOBHO 3TO BpeMsi NIEDHOAOM HHTEHOMBHOH 9BOJIOLUHH H
zaBeplleHHs PasBuTHg maposBosa (1900—1920 rr.).

Ho aroro okasanoch Malo IS KOHKYDEHIHH, TaK KakK 'CONEPHUKH
OKa3aumuch CJHMIIKOM MOTYYMMH W Hano OBLIO BHIOHPAaTh HOBHI € Iy TH
JJIsT M3BICKAHHS HOBBIX KOHCTPYKTHBHEIX (hopM.

DT0 U COCTABIAsIET 3aJa4y MOCJAEJHETO JeCATHIETHs: BbIPabaThBaIOTCA
(hopMBl YCOBEPHIEHCTBOBAHHS CHIOBOH YCTaHOBKM Nap0oB03a IIyTeM IpPH-
MEHEHHs BLICOKOro JjaBjeHus mapa (mo 100 ar u Bbime), KOHAeHCALHH
I1apa M WCKYCCTBEHHOW TSICH BO3AYyXa, NMBIIEBHAHOTO TOILIMBA MU mp. ITO
BpeMs Mbl HasblBaeéM MNEepHOJOM H3BICKaHHSA HOBBX KOH-
CTPYKTHUBHHX dopm

Taxum o6pazom YCIOBHO MBI MOXEM HAMETHTb CIeAYIOMlHe BEXH
HMCTOPHUYECKOTO H3yUeHwus BOMPOCA:

1-#1 nmepuox — «aomcTopHdeckuii> — a0 XIX B.;

2-# mepuox — 1800—1825 rr. — nepHoj NePBOHAYATLHOTO (HOPMHPO-

BaHHs 1apOBO3a;
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3-i1 mepuoa — 1825—1850 rr.— nepuoy OKOHUaTeJIbHOro (hopMUpPO-
BaHKs MapoB03a;

4-11 nepuoX — 1850—1900 rr.— paspemenue MpoGaeMbl MOLIHOCTH;
5-it nepuox — 1900—1920 rr. — nepHojy HHTEHCHBHOH SBOJIOLUHU H
3aBeplIeHHs; PasBUTHA NAPOBO3a;

6-i1 mepuon—c 1920 r.— nepuox M3LICKAHHH HOBBIX KOHCTPYKTHB-
HBIX (opMm.

§ 2. OCHOBHAS TIPOTPAMMA

[TapoB0O3 mNpeiCTaBaAsieT NOABHIKHYIO CHJAOBYI0 CTaHIHIO, KOTOpPas
JIOJUKHA B 3aBHCHMOCTH OT BPEMEHH pasBHBATh OOJBIIYI0 HJIH MEHbUIYIO
CHJIY TATH, T. €, HMeTb OOJBIIYI0 WIH MEHbIIYIO MOLUIHOCTD,

Ecau ‘onuceiBaTh mapoBO3bl B TOM XPOHOJOTHYECKOM TOPSJKe, B KO-
TOPOM OHHM CTPOMJHCb B Pas3HbIX CTpPaHax, TO COBePIUEHHO 3aTyLIyeTcs
HCTOpHUECKass I10CHeJ0BaTeNbHOCTh B Pa3BUTHH TeX MHOTOYHCIEHHBIX
Hlel, KOTOpble BJOXEHbI B HMX YCTPOHCTBO,

Muorue u3 3THX HIEH HMEIOT pelralollee 3HaYyeHWe NP IMOCTPOHKE
H 9KCIJI0ATAHH COBPEMEHHLIX NapOBO30B, HapHUMEpP NPHHLKHI KOMIAYHI,
neperpeea napa ¥ Ap., M W3 HCTOPHH BHAHO, UTO MHOTHE HIeH 3aPOJH-
JMCh ellle Ha 3ape X.-I. JieJa, MHOI'O Pa3 OCYLIeCcTBJAAAHCH Pa3HOOOpas-
HBIM 00pasoM B 3aBUCHMOCTH OT COCTOSIHHMSI TeXHHKH, 4acTo 3a0ObIBalUCh
¥ BHOBb BO3HMKadu. VX 3BomoLHI0 HEOOXOAMMO peibedHO OOpPHCOBATH.

B TO Xe BpeMst KaxJas yacTh NapoBO3a MMeEeT CBOI HCTOPHIO, HACTO
oueHb GOTaTyi0 W Ou€Hb HHTEPECHYI0 II0 TOMY GeCKOHeUHOMY pasHoo00-
pasui0 HHOrJa O4YeHb OPHTHHAJNbHBIX H3MEHEeHHH, KOTOphle OHA mnperep-
nesa 3a 100 jer. 31€ch MHOTO WLEHHOTO ¥ NOYYHTENbHOTO, HO TECHBIE
paMKu Kypca MO3BOJSIIOT OCTaHABAMBATHCH OTAENHHO TOJbKO HA Pa3BH-
THHM TJIaBHEHIIMX SJEeMEHTOB NapoBo3a.

PasButHe napoBo3a MO HECKOJbKHMH, HHOTZA Iapaliel]bHbIMH,
ITYTAMH,

[Tepeelr MyTh—TNOCAEIOBaTEIbHOE P @a3BUTHe NapPOBO3a B Ife-
JOM C TOYKH 3peHHs TpeOyeMOH BpeMeHem S3SKCIIOATalHOHHOH MOIIHO-
CTH W Pas3BHBaeMOH ICKOPOCTH.

BHeUIHHM BbLIPA3UTENEM 3TOTO SBJAAETCS TAaBHBIM 00pasoM YHCIO
ClapeHHbIX W NOALEePXKWBAIOIIMX OCEH, a CO CTOPOHBI CHJIOBOH yCTa-
HOBKH — ee pasMephl (IIOBEPXHOCTh ‘HarpeBa KOTJaa, MJAOLIANb KOJOCHH-
KOBOH pelIeTKH, JaBJeHHe Iapa W np.).

ITo mMepe yBeauueHwss uMcla ocCelr, T. e. 6asel NapoB03a, BLIABUTANCH
BOMpPOC O BIOHUCHLIBAHWH B KDPHBH e, [epBoe BpeMs 3TOT BONPOC
paspeinajncs MOCTAHOBKOHW OJHO- HJM JABYXOCHBIX HAMDaBIIOLINX TeJle-
JKeK, a 1BareM — NPY VBeJNHUYEHHM YHCJIa OMapeHHbIX oCel a0 IIecTd H
Go/ee — pa3pelleHde HAILIH, KOMOHHMDYs CHapeHHble OCH B JBYX HJIH
Tpex OTJAeJdbHbIX TPYNNAaX, MOMEMEHHBIX B OCOOBIX, CBA3aHHBIX MEXIY
c0o6010 3KHMAKAX, MOTYIIHX MOBOPAUUBATHCH OJUH OTHOCHTENBHO APYro-
ro, JTH MapoBO3bI, Ha3kIBaeMble IyIIeKe (IBOAHBIMU) M TPHILIEKC (TPOH-
HBIMK), MW HHAYe —COUJEHEHHBIMH, THOKHUMH HJIH COIP -
K€ HHB My, 00pa3yloT oCOBYI0 Pa3HOBUIHOCTh, MMEIILYI0 CBOH HCTO-
pHiO.

YBesqnueHHe CKOPOCTH BbI3BAJ0O TPEBOKHBIH BONPOC O JUHAMHYECKOM
BO3JEeHCTBHH IIapOBO3a Ha OyTh, TrpeHebpexeHHe KOTOPBIM BAEKJIO 3a CO-
0010 Cepbe3Hoe PaspylIeHHe IIYyTH W MOCTOB,

Bosuukna uiaes o6 ypaBHOBeMm eHHOCTH IapoBO30B, 4TO, TO-
MuMo oOutero cHafkenns BCeX NMapOB0O30B NPOTHBOBECAMH, COZLAJ0 Pij
0cOGLIX YPAaBHOBeIIeHHB X NaPOBO30B.
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Jo 1830 r. naccaXupckKoe JBHiKeHHe He OBLIO BBEJeHO, HO 3aTeM
NMPOM30LINO PasjiefieHne M OblaM CO3JaHbl JiBa OCHOBHBIX THIIA NapoBO-
30B: a) TOBapHble — MaJoi ckopocTd M 6) maccaxupckue — OGOALLIOH
ckopocT, EcTh M MPOMEXYTOUHBIH KJaacc, TaKk 4YTO PE3KYI0 TPaHb He BCe-
r/la MOXHO TPOBECTH.

C passuTHEM XK.-A. CeTH OBIIM 3axBauyeHbl M TOpHBIE 00JaCTH, MO-
TpeGOBaBIIHe NMapPOBO30B OCOOBIX THUNOB-—3Yy 064 aThbl X; HAKOHEL, HMe-
I0TCA NMapoBO3bl COBEPIIEHHO CHelHaNbHbIX THIIOB, TaK Ha3blBaeMbIX MPO-
MbILL/IEHHBIX, HAPHUMED AJf JE€COBO3HB X K. M.

Taxum o6pasdom, ecim 10 1850 r.— BpemeHH OKOHYATENBHOrO ((HOP-
MUPOBAHHS T1apOBO3a — ellle MOXHO ObIJIO TOBOPHTL O NMapoBosde BooOIILE,
TO Jalblle NPUXOAUTCS HCTOPHIO AHDEpPEeHIHPOBaTh, HHAUe HAPYIIHTOA
UENBHOCTh  KAPTHHBI Pa3BUTHA HBBECTHOTO UHKJIA HIEH,

Bor nouemy H3JOXKeHWEe HCTOPHH PasBHTHR TNapoBO3a <«B 1[€J O M»
MblL pazbuBaem Ha PAJL DOJOTAENOB!

1) mcTopHs NapoB030B. OOLIKHOBEHHOTO THNA (B OMHOHN MECTKOH
pame);

2) HMCTOPHS COYJIEHEHHBIX [apoBO30B, KOTOpble Pa3BUBANHCh 000-
coBmeHHOo;

3) mcropus NapoBO30B JJIf TOPHBIX, NPeUMYINeCTBeHHO 3yOuarsiX,
JKeJe3HBIX JOPOT;

4) mapoBO3bl CIEUHATHHOr0 Ha3Ha4YEHHS.

Heobxoaumo caenats eme OAHO 3aMeuaHHe: HA 3ape MapoBO30CTpoOe-
HHf KaxjJasi CTpaHa BHOCHIA MHOTO MeECTHBIX HepT B KOHCTPYKIHIO
B CBf3d ¢ OOJBIIMM HJIH MEHBLIHM pPa3BHTHeM TeXHHKH. MoxHO OBLIO
CONOCTAaBUTh [NAPOBO3OCTPOSHHE AHMIHMHCKOE ¢ HeMeUKHM HaIH (paHuys-
ckum u nip. Ho 3aTem pe3xo yBeauwuHJCs B3aUMHBIX OOMeH ONbITa W 3HA-
Hufi. OrpoMHYI0 MOJb3y NPHHECIH: Pa3BHBIIASCH TeXHHUYeCKasaA JUTepa-
Typa (ocoGeHHO NepHOAHYECKas), BCEMUPHBIE HJITH MECTHBIE TOCYAapCTBeH-
Hble BBICTABKH !, Ha KOTOPBHIX JEMOHCTPHPOBAJHCH MOCHEAHHE JOCTHIKEHHS
B 00GJaCTH TEeXHHMKH, M HAKOHel, KpynHeHilee SBJEHHE B KEJIE3HOAOPONK-
HOM MHpe — OPraHu3alusg TeXHHYeCKHX Cbe3foB, [lepBblifi Cbe3] HHKe-
Hepos Ccayx0bl TaTH 8 Poconu 6blr co3Bad B 1879 1.2, On ObLT H NEPBLIM
B MHpe, XOTSl MBICIb O TaKOM cbe3ze B 3anaaHo# Espone sBHIach OOHO-
BPDEMEHHO C HaMH,

' MexpyHapoauble Cbe3Jbl (KOHTPECCH) CO3BIBANIHCL B PAasHbBIX TOPO-
Jax, nepbeiit 6bl1 B Bproccene B 1885 r. (uetBepthiii B [TeTepGypre B 1892 1.).

Y Hac Cbe3Jbl MOBTOPSWIHCh NMEPHOLHYECKH pas B TOJ, M HX TPYAb
{leCATKH TOMOB) TIO OOTaTCTBY MBICAEH M MO IEHHEHIIAM IPAKTHYECKHAM
AaHHBIM ABJAAKTCH He3aMEeHHMbIM BKJIAJ0M B TEeXHHKY.

Braronaps ykasaHHbIM OGCTOATENLCTBAM MECTHBIE WePTBl HAYaNH I1O-
CTENeHHO CIaXKHuBaTbos, ¥ B KoHme XIX B. yxe MOXHO ObIIO TOBOPHTH
06 €eBPONEHCKOM THIe BOODIIe, COMOCTABIsAS ero TOJNBKO C a M e-
PUKAHCKHM THIMIOM, COXPAHWBIIUM ellle MHOTO CBOeOOpAa3HBIX YepT.

BbiBeieHbl HaM¥ OTAEALHO W PacCMOTPeHbl Gojee MOAPOOHO JTaHHBIE .
‘0 Pa3BHTHH PYCCKUX MapoBO30B.

Taxum oOpasom, IepBbiii NyTb Pa3BHTHS — YBeJHYeHHe MOIIHOCTH

1 BeemupHrie BrictaBku Guau: B Jlonnore B 1851 u 1862 rr., B ITapuxe B 1855, 1867,
1878, 1889, 1900 rr., B Bpwocceae B 1910 r., B Bene B 1873 r., B @unaneanpuu B 1876 r.,
B8 Yukaro B 1895 r. m 8 C. Jlyn B 1904 r. 3atem Onix pan 0oJee MeJAKHX MECTHBIX
BhHICTaBOK — B HiopenGepre, Hioccenpaopde, Munane, Jibexe, Typune, [enre, MioHxeHe,
H 1p., u y Hac— B Mockse u Huwuem-Hosropone B 1896 r.

2 [lepsrle cbesnsl ObIH CcO3BaHH B Pocchu: B 1882 r.— mo cnyxbe pBHKEHHS,
8 1891 r. —mo cayx6e nytu, B 1894 r.— no cayxGe tererpaga, B 1910 r.— no mare-
PHAIBHOH cayxbe.,
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(cuenmHoro Beca, YHCAa OCEH) M CKOPOCTH JABHIKEHHS M CBA3AHHOE € THM
paspeurende BOmpoca O AMHAMHUYECKOM BO3JAEHCTBHH HA NYTb H BIIMCHIBA-
HHM B KPHUBBle, BOOOLIE © B3aUMOLECHCTBHH MapoBO3a M K.-A MNYTH.
IBOMIOLMA NIapOBO3a HAa 9TOM NMEPBOM NYTH cOCTaBasieT mpeamer I orzena.

Bropoi#t nyrs 3akaouaeTcss B MOJHATHH O KOHOMHKUYHOCTH Napo-
BO3a HJIM, JPYTHMH CJOBaMH, B YBEJHYEHHMH K.II J. €ro CHJIOBOH ycTa-
HOBKH, UTO HACTO A TEJaAbHO TPeOOBAIOCH OGUIHMH TOCYAAPCTBEHHBIMH
uHTepecamu. Kpome Toro, coBpeMeHHasi MOLIHOCTH MapoOB03a, AOXOASIIAS
B Espone g0 3000 s.c. uw B CHIA mo 5000, morana 6BITE AOCTUTHYTA
OPH OTPAHUYEHHOM K.-I. rabapuTe TOJBKO MNPH YCIOBHHM [OBbIILIEHHS
9KOHOMHUYHOCTH, YTO JOCTHrajoCch yNOpHOH paboTOM HAYYHO-TEXHUUYECKOH
MBICIH B TeUYeHHe WEJOTO Beka.

3neck MBI HMeeM HEeCKOJbKO TedeHHI.

1. M3o6peTeHHblt YaTTOM HHAMKATOP Jal TeXHHKe MepBOe Moryudee
Opy:KkHe Jas u3ydeHuss pabGouero npouecca nmapooi mamuHbel. [loatomy
HEYJIUBUTEIBHO, YTO JKEJIeSHOMOPOKHBIe HHIKeHephl Ipexje Bcero obpa-
THAM BHUMaHHe Ha YJAyUIIEeHHEe HHAMUKATOPHBIX AHATDAMM
NyTéeM YCOBEPDUEHCTBOBAHMUS BHEIIHErO (KYJMHCHOrO) M BHYTPEH-
Hero (30JOTHUKOBOro) MmapopacOnpenelHTEAbHOTO MeXa-
HH3Ma.

Bmecte ¢ Tem obpamanoch BHHMaHHe Ha yMEHbIeHHe BHY TD € H-
HEro TPEeHHSA, YTO NPHUBEJNO K HIOODETEHHIO YCOBEPIIEHCTBOBAHHBIX
TJIOCKMX, 4 3aTeM KPYTJALIX 30JOTHHKOB. Hakowel HeOJHOKPAaTHO ObLIU
MOTIBITKH JIPHMEHEHMs] MeXaHH3MOB c OBICTPOH OTCeYKOH (KIamaHoB).

2, [MomyTHO MSYyYalnHCh SBJISHHS KOHIEHCALWH M BIHSHHEe €e Ha pac-
xon napa. [lepBelfi pa3 OmpeaeseHHLIA B3rA] Ha TEDPMHYECKHE CBOHCTBA
CTeHOK MapoOBHIX KOTIOB OblI BHICKasad B [lapwxe npod. Toma (Thoma)
B 1837—1838 ir. (lepBbie ONLITEI B 3TOH 0OOJAcTH OBIIM TIPOH3BEIEHBI
HMmrepsynom (Icherwood) B 1850—1852 rr., Ho TOUHLIE AaHHble JaJ TOJMb-
ko Kmapx (Clark) 8 1861 r. u. Bmoase paspaboTaHHyl TEOPUIO Jan BHa-
meHutsit TupH (Girn). Tem He MeHee Ha NpaKTHKE POJb KOHJEHCAIUH
Obla siCHa MOYTH € €CaMOTO u300peTeHus MalluH, W IoToMy 6o0pbOa
C KOHJEeHCAal e ji COCTaBIsaeT KPynHelllee U3 TeUCHUH NMapOTeXHHKH.

C aT0lf UeAbK0 B IApoBO3aX NPHMEHSNHCh: 1) mapoBble H I'a3oBbIE
pybamiky, 2) NPHHIMN TOCJAEJ0BaTeJbHOrO paclIMpeHHs mnapa (mouTty
HCKJIIUHTENbHO JABYKPATHOTO — KOMINAayHZA) H NPHHUMN IPSMOTo MOTOKA
napa, 3) meperpeTsifi Iap.

3. B camoe mocaejgHee BpeMsi MapOTeXHHKAa 3aHATA BONPOCOM O MOK-
HATHH HJEaJbHOrO K. 1. JI. IyTeM PACHIHPEeHHSA HHTepBaJda MeX-
Iy HAaWBBHICHIHMH W HAHHH3MUMHU NpeJlelaMd TeMIOEP a-
Typ pabouero teaa (soasworo mnapa). C 3Toi wmenbo: 1) MOBBI-
AT JaBJeHue Iapa BMeCTe ¢ BEICOKHM €ro IeperpeBanueM, 2) H3y4arT
BOIIPOC O NPHMEHEHHH B IIapOBO3aX XOJOAHJLHHKOB H 3) JAeNnarnT MOTbIT-
KM 3aMEHUThL B [1aPOBO3e MOPITHEBYI) MalIMHy TYPOHUHOH.

Boe aTH TeueHHs NEPEIJIETAIOTCS BO BPEMEHH, W NMO3ITOMY Aas Goaee
SICHOTO YKa3aHWs Ha NOCAeL0BaTeNbHOCTb PasBHUTHA COOTBETCTBYHOMIHX
HIeHd BCe OHM H3JArarmTCH OTAe]bHO.

Hakownen,, mapoBO3HBEIH KOTeJ H3MeHSieTCsi O4YeHb Malxo, HO IJd NOJI-
HATHH ero K. I. J. DPHMEHSFOTCS TOJBbKO CBOJbI M MOJAOTPep MHTATENb-
HOH BOJHL.

Bompocel 0 napoBO3HOM KOTIe TaKiKe BbIJIEIEHbL.




I. PA3BUTUE NAPOBO3A C 3KCIIJIOATAUMOHHON
TOYKH 3PEHUS '

NEPUOJI HE3ABUCHMOI'O PA3BUTHS NYTU U JIBUTATEJIS
(10 XIX B.)

I'naBa nepsas
§ 3. PEJIbCOBLIM IIYTH

"epsmm KOHHBIM pPeJbCOBBIM NMYTE€M HaJO0 CYHTATh JepeBSIHHbIE PENbCHI,

KOTOphlE B CpeIHHe Beka ymoTpedasmcb B HeMeLKHX PYJIHHKaX
B CakCOHHH, DIb3ace W JAPYrHX MeCTax H COCTOSIM U3 ABYX panos Ooxee
uau Menee oOpaboTaHHBIX Opyches (Opesen). Koseca Temexex HMeH
nocpenuue xenoba, 4YToOH
OHM He CXOJHUJH C PeJbCOB
(dur. 1). Tpenue GuIO BeCb-
Ma 3HayUTeJbHOE.

[osanee Opychsi, CBs- '% %
32HHBIE OOMEpPeyHHIMH mmna- .- % i
naMM, YrayG6asau B JOPOXK- . e

HOE TNOJOTHO, OCTaBJAf HalL
seMJael TOJABKO BEPXHION,
pa6Gouyio noBepxHoOCTh. Ilo
JOo6HH#E nyTh OLUI OUeHb J0-
por ¥ CKOpPO H3HAmHUBaJCH, ®ur. 1

noyemy 6pycea cTaad 1o-

KPHIBaTh CBEPXY JKeJe3HbIMH moJocamu. B 1767 r. Pefinoabac (Reynolds)
H3rOTOBHJ OCOObIE YyryHHBIE KOPHITOOOpasHBIE peJabCchl JIAMHOH 1,5 M,
KOTOpble mpuOMBaiu K GpychbsiM Tpemsi rBosasMmu (¢ur. 2).

Dto0 Oblaa mMepBasm XKeaeadwass JXOpora wHmesmas Onae-
CTSMIMY yCex: Mpy JIOMOINH TeX e JOoIIajeii MOMXKHO OBLIO MePeBO3HTH
3HaUUTENHHO OOJBIIME TPY3HI M ¢ Topasfo Goabued cxkopoctsio, Heno-
CTaTOK — JETKHH CXOJ C PeJabcoB
Omarojaps HH3KHM KpaaM KODHIT,
nouemy Krop (Curr) B 1776 r. npej-
JOXHI YYT'YHHBIE YIJIOBBIE PEJbChHI
(bur. 3), GoxoBHe BHICOKHE Kpas

®ur. 2 KOTODBIX  MNPEnsTCTBOBAaMH  CXOAY
C peJbCOB.

[TonoGuple penbchl NPUWMEHSIOTCS A0 CHX NOP B AHIIHMH H HMEWOT TY
BLITOJY, YTO BATOHYHKH ¢ OOBLIKHOBEHHBIMM KOJECaMHd MOTYT JBHIaTbCH
H MO0 OOBIKHOBEHHBIM JOPOTaM.

~ Tlono6uble poporu, HasbiBaeMble KOJd e HHBIMH, YCHIGHHO Ipomna-
TaHAHPOBANHCLE KW TIO3JAHEe MPOBOAMJIMCE AJAHHOH gm0 120 KM, npuyem
BarOHb! NPHBOMMINCH B JABHKeHHe KOHHOI TATON0; 3TH JOPOTH CJIYKHIH
U 7 MacCaXHPCKOro ABHKeHHs (dur. 4).
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B 1789 r. [Ixkecon (Jessop) BBéa 4YyryHHbie TPHOOBHIHOTO CEUEHHS
peabChl JNMHOM OKOJIO MeTpa M JiIsl Jydlled CONPOTHBJASEMOCTH IIpPH-
Jdan uM pblbooOpa3Hyio (opmy, NpUYeM KOHIBl pPeJbCOB HAual
BCTaBASATL B OCOOble YyryHHble TMOAYIIKH, OKPENIsis HX BHHTOBBIMH KO-
CTHIIAMH. BMmecro jepe-
BSIHHBIX IIMaj 3areM cra-
JM  ynorpebasTe ocobble
KaMeHHbIe CTYabs ((ur. 5).

Tak KaKk mO TaKuM
peabcaM raajikue, Oespe-
OopAHBIE KOJeca JABUrATh-
Cfl HE MOTJH, TO HX Haya-
a1 cHabxaTh B3aKpaH-
HaMHu (rpebHaMmu) Ha
¢ur. 6 n306paxkKeHbl Yrohb-
Hble BATOHBI TOrO BPEMEHH
C PYYHBIM PBIYAXKHBEIM
TOPMO30OM,

[TopoGubif nyTh Ha
KaMeHHBIX Olopax coxpa-
HSJICSI B Te4YeHHE HEeCKOJb-
KMX JecaTHXeTHH, H eumle B 1835 r. nepsas 8 ['epManuu xenesHas Jopora
HiopenGepr — Proper umena noxoGHOe e yCTPOHCTBO.

Pur. 4

Msobperenne [lecoma NPOH3BENO MEPEBOPOT B KeNe3HOAOPOKHOM
aene. Takum oOpasom, eme 8 XVII B, 6bl1 co31a0 XKeae3HOLO PO K-
HBLH Ny Tb, NO3BOJABIIHA OPraHH30BaTh Oe3omacHoe JABHXeHHe CO 3HA-
yuTeJbHOR ckopocthio. Ho TaAra oOwina
ele KOHHas.

[MomoGHOro THMa AOPOr OBLIO MHOTO
noctpoeno B XIX B. ¥YTpamom (Outram).
ITH JAopord OblIM HM3BECTHBI MOJ Has-
panpeM Qutramway MM, COKpallleHHO,
Tramway (nmo-aHrJIvMicKkH cJaoBO way
3HAUHT J O p OT a), OTKyJa, KaK moJja-
raiT, NPOM30LIJI0 CJIOBO TpaMBai.

B panbHelimeMm mporpecc INnyTH 3a-
KJHYaACs TOJbKO B YCOBEPIIEHCTBO-
BaHHH OTHAEJbHBIX ero 4acTe#, Hanmpumep, MOCTOSHHLIE IOJOMKH YYTryH-
HBIX PEeJbCOB NOOYAWIM 3aMeHHTh WX DeJdbCaMH H3 IOJOCOBOTO Xenes3a
(1803 r., B Hbrokectae); 3 1820 r. Bupkunmoy (Berkinshaw) wusoGpea
BaJaKH JJIA TIPOKATKH PENbCOB € TOJOBKAaMH, HO OHU €Ille CTOUIH HLOPOTO,

dur. 5
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TaK KaKk UM BPYUHYIO npHjaBaau perboobpasHyio «hopmy; 3areM OHH GbLIH
3aMeéHeHbl IPDHOOBHJHBIMH K€, HO OJHHAKOBBIMH 10 BCeH JJHHe, 4YTO
Jenato HX 3HAYHTEHpHO Oojee JelieBbIMH,

Tak xax €3/1a Mo AOPOre Ha KaMeHHBIX Omopax Oblja TAXKEaa H He-
NpHATHA, NPHYEM BaroHbl W IyTb CHILHO CTPajajd, TO BOKOpe HALIIH
HEOOXOAUMBIM CA€NaTh NyTb GoJee YNPYrHM, AAs Uero JOPOrY 3achlIalq
6anacToM M NOJOMHJIH Ha HEro JAepPeBfHHbIE I I 4 b,

B 1830 r. B AMepuke
Crusenc (Stevens) cnpo-
eKTHpOBall peJbC HOBOH
¢opMBI; B BepXHEH 4YacTH
ol Hmen ¢dopmy rpuba
(rosioBKa), a HHMKHAA YaCThb
Jenaalach IJIOCKOH H pac-
IUHPEHHOH, T. €. peJbC CO-
BpeMeHHOro tuna. B 1836 r.
aror peabc CrTHBeHca cTal
uaBecTeH B AHriauu 6saro-
npaps Bunbomwo (Vignoles)
H MTOJYYHJ 3aTeM IIHPOKOe
pacnpocrpaHesHe B Espo-
e noy Ha3BaHHeM B H H b O-
JEBCKOTO.

B 1837 r. Jlok (Loche) Pur. 6
TNPEJVIONHN JBYXTOJOBBIH
peJsbc, KOTOPBHIH MOKHO SKCIJOATHPOBATh NYyTEeM MepeBOPAYHBAHHSA JBA
pasa (¢wur. 7). 3tor peabc npumensiacs I. Credenconom (G. Stephenson)
IIpH MOCTPOAKE MEPBHIX AHTMJIHHUCKHMX X. [. C NMapOBO3HOH TATOH W H3Be-
CTeH NOJ, HasBaHHeM CTe (P eHCOHOBCKOTO.

Takum o6pasom Oml-
JIH TOJY4YeHbl JBa OCHOB-
HBIX THNA pPeNbCOB: BHHb-
OJIEBCKHH, NOJYYHBLIKHA

NOBCEMECTHOE pacnpo-
CTpaHeHHe B MHpe, H
JIBYXTOJOBBIEE — cTredeH-

COHOBCKHH, ymnortpebJse-
MBIH JO CHX IOp Ha He-
KOTOPHIX K. JO. AHIIHH.
PaccmoTtpenue  pas-
JHYHBIX JIDYTHX YyCOBep-
$ur. 7 [IIeHCTBOBAHHH H H3MeHe-
HHH THIOB PE&JIbCOB H BO-
oflle BepXHEr0 CTPOEHHS IYTH He BXOAMT B HALIy 3a4auy; OTMETHM TOJb-
KO, HYTO BeC peJbCa HeNpPEePLIBHO BO3pacTaeT N[O Mepe VYBEJIHYECHHUA
HarpyskM Ha Hero OT fIBHralOIIerocsi MOABHKHOTO cocraBa. [las Hac xe
BaXXHO TOJBKO TO, uTo yke K XIX B. ®.-I. nyTh OLIT CO3/1aH HE3ABHCHMO
OT MapoBO3a H JOCTHT 3HAYHUTEJbHOrO coBeplleHCcTBa. [To aTOMy myTH yiKe
XOIHUJIM TOBAapHbIE (NPEeHMYIeCTBEHHO YroJbHbIE) H NacCaXHPCKHEe IKHUNa-
XH (MOBO3KH, OMHHOYCH) W Jaxe COCTaBJeHHble M3 HAX HeGoablIHe
T0e31a, NMPHBOJAMMEIE B JBHKEHHE KOHHOH TArofl. Mpaes npuMeHeHHS
311eCb MeXaHHYeCKOro ABHrarejsi yiKe JOCTaTOYHO cO3pena K 3TOMy Bpe-
MEHH.

2 Hcropus napososa
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§ 4. COCTOSIHHE NNAPOTEXHHMKH K XIX B.

BosHukHOBEeHME K. J. HAXOJAUTCS B HEMOCPEACTBEHHOHN CBSI3H C H30-
6petepneM B XVIII B, MapoBbLIX MallHH, YTO NPHBENO K MBICAH O TIpHMe-
HeHHM HMX ¥ JAas Tpancnopra, BooGime TpancnoprHas M CralHOHapHAas
TEIJIOTEXHUKa Bcerja ObIM B TECHOM CONPHKOCHOBEHHH, M Te KOHCTPYK-
WY, KOTOPble HaXoIuau CeGe TMPUMEHEHHe B CTALMOHAPHBIX YCTAHOBKAX,
[IePEHOCHNIMCE M HA NapOBO3bl — IIOHATHO, B COOTBETCTBEHHO H3MEHEHHOM
Buge. ITosroMy Aast Jydylllero BHIACHEHHs TOH TEXHHYECKOH aTMOO(peph,
Cpej KOTOPOI 3apOJMJIHChL MEePBhbie XK. J., OIHINEM TIeDBBEle 3Tallbl pPas-
BUTHA NapPOBbIX MaIlHH,

TlepBoe omucanue npuUOOPOB, NEHCTBYIOIHX HATPeTHIM BO3AYXOM H
napom, jdaso ['eponom (Hero), npeemuukoMm ApxHMeZAa, KUBIOHM 3a
200 mer mo HameH 9pel. B counHenuw HraavaHuna Poura (1601 r.) umeercs
onMcanue npuibopa JJs MOABEMA BOAW IIPU MOMOILKM BCACHIBAHWS IyTEM
NpUMEHeHHss KOHAeHCauuyu mapa jm o0pa3soBaHus NMycTOTHl (Ba-
KyyM) M ee HarHeTaHWs HENOCPEACTBEHHbIM AEHCTBMEM Tlapa Ha ee Io-
BEPXHOCTD.

Casepu (Savery) B3anx B 1698 r. narent u B 1702 r. yCTPOHN NEPBYIO
BOZONOAbEMHYI0. MAlIMHY NPOMBILIJEHHOTO 3HAUeHHsi, MOYEMY 3TOT TOJ.
MOXHO CUHTATb IOJOM POXJEHHs ma-
POBHIX MamMH. MamuHa OblIa ycTpoO-
€Ha 110 TPHHUHNY COBPEMEHHOTO INYJb-
30MeTpa.

B 1705 r. Heroxomen (Newcomen)
usobpen MOPUWIHEBYW BOJO-
: NOABEMHYI MAamHUHHY., DTH H30-
| OpeTeHHsl BBI3BIBAJHCh HACYUHBIMH I10-

; TpPeOHOCTAMH MPAKTHKH, TaK KaK 110 Me-
pe yrayOaeHUs MAXT NPH OTKAYHBAHUH
BOJABI 3aMeHa JIOMIaJMHOH CHJBI MeXa-
HHUYEeCKOH TIpeJICTaBaANa BOTPOC NEPBO-
CTeNeHHOH BaXHOCTH, TIOTOMY YTO TIPH

= YBEJIHUYHBAKOIEMCS NPHTOKE BOABL JJs
0 : = . e OTKaUYKH B HEKOTOPBIX MIaxTaxX Tpe-
z % g s OOBaJMCh IeJble  TaOyHbl  JOmIaJed.
= e * (1o 500).
i ®ur. 8 B mamunax HploKOMeHa I1 O A H si-
THEe MOPIIHA TPOH3BOJAHAOCLH
mapoM, JAaBieHHe KOTOporo OblI0 TOMbKO 1Y/4 ar, a omycka-
HHe—JaBaeHueM aTmMochepb TOBEPX NOPIIHSA NPHIEM
NOJ MOpIUHeM MOJyYalach NMyCTOTa IyTeM BIPLICKHBAHWS BOJb! B CaMmbli
UHJIHHEAD, NOYEMYy TakWe MalIuHel (C NepeMeHHbIM JIeHCTBHEM Imapa H
aT™oc(eps) HasbiBaguch aTMocdepuueckumu (dur. 8). Iapopac-
npejpeaeHde NPOHSBOAUAOCH Kpaswamu Bpyunyro. KoTen HenmocpeacTBEHHO
COeMMHSVICS ¢ IUAUHAPOM. HemponHiaeMOCTs NMOPIIHA AOCTHIAIaCh CAOEM.
BOJBl Ha €To HapyxHO# mosBepxHocTdH. Korey Obln cmabxen BOAONPOO--
HBIM¥ KPaHaM¥ W IIPeJOXDaHHTEJIbHBIM KJaNnaHoM, H3o0perenubM B 1690 r.
ITanunom (Papin).

IlepBoe caMOZeHCTBYIOIIEE ((@BTOMaTHUECKOE) [JapopacnpefeeHue
B 5TOH Mamuee ciexan B 1713 r. mampuuk, no umenu I'émndpu Tlorrep
(H. Potter), na o0a3aHHOCTH KOTOPOTO JeXal0 OTKPBHIBATH H 3aKDBIBATH
KpaHpl MaIIMHBL. DTOrO OH JOCTUI, B8aCTaBuB OalaHCHD OTKPLIBATL H
33aKpHIBATh KPaHbI ¢ TIOMOILIBI0 Iexoa u BepeBox. B 1718 r. ycTpoicTBO
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9ro 6ei10 ynpoureHo Beitonom (Beighton), kotopsi#t noxsecus Ha GanaH-
cHpe CTepKeHb, YNPaBJAIONMA KpaHaMHM C IOMOWIBIO CHCTEMBI PHIYAroB.

C 1725 r. ara mamiHHa Oblia yxke OOUIeynOTPEOGHTENBHON B YroJdb-
HBIX KONSIX ¥ Jepxaxach TaM 0e3 CcymecTBeHHbIX HOMEHEeHUH MmouTu /4
croaetus. K KoHy cBoeit xapbepbl aTMoChepuyecKkas MallnHa Obla 3Ha-
YUTENHLHO YcoBeplreHcTBoBaHa ‘CMuTOHOM (Smeaton), KOTOPBI MOCTPOHI
MHOTrO MamHH 60JpIIOr0 pasMepa 3TOrO THNA, IPHYEM MOILIHOCTb HX
pocrurana a0 150 1. c. u AMameTphl LMAMHAPOB HMEJNH pasMepn 10 6 ¢y-
toB (1825 MM). CMHTOH yBeJMuYH/ JaBJeHHe Napa M CKOPOCTb MOPUIHS.
B 1774 r. OH NOCTPOMJ Takyl MaIIHHY ¢ OTAE€JAbHO CTOSU[HM
KO TJ O M, H3 KOTOPOTO IIap JOCTABJACH B LMIHHAD OTAeabHON TPyOOit
(maponpoBoa).

Maumner Hetoxomena u ‘CaBepd ynoTpedasiivch TOJbKO LIS HakKa-
YyUBaHHUSA BOJBl, HO OHH HMEJIH TOT KpPYNHEHIIHHA HeXoCTaToK, YTO
pacxojioBajii ypesmMepHO MHOro mnapa GJaarojaps uepejyrOlieMycsi Harpe-
BAHHIO M OXJAXJAECHHIO UHJAHHAPA, B KOTOPHIH oH Bnyckancs. Jaxe coBpe-
MEeHHHKH KaJ0BalduChb HA TPOMaIHBIA pacxon Ttomausa., Ho u Boobie
9T Mamueel X komuny 70-x roxos XVII 8. nmepectamu YHOBAETBOPSATH
TpelboBaHUAM H OBICTPO YCTapesH,

HoBele phiHKW (KOJMOHMSaUWsA AMEDUKH, Pa3BUTHE OCT-HHACKOH H
KMTalCKOH TOPTOBJH H Tp.) yiKe He MOIJH VIOBJAETBOPHTH COCTOSHHE
rOCIoJICTBOBABINEH B TO Bpemsi MaHydaxTyper, JKHu3Hb HACTONYMBO Tpe-
GoBana CcMeHBL (POPMBI TPOMBILLIEHHOCTH, YTO MOTVIO COBEPIUIHTHCA TOJb-
KO [pH HATHYHW MOUIHOTO MeXanwueckoro japurarens. Ha artoit mouse,
ONHpasCh HA ONBIT CBOMX INPeJAIIeCTBEHHHMKOB, clena] THMraHTCKHU uiar
Brepes, (CkayoK) B YCOBEPIIEHCTEROBAHHH M PaCHPOCTPaHEHHH IapOBHIX
MallHH 3HaMeHUTHIH Yarr (Watt), KOTOpHI# CO3/lan MaIlUHY COBpEMeH-
HOro THna. Bce Hauboaee CylecTBEHHOE B IOPIIHEBOH NMaPOBOH MallHue
u3olbpereHo YarToM. :

B ero narenre 1769 r. 3HayaTcs CIEAYIONIHe KanMTaabHBle H300pe-
TeHHs,

1. [lpumenenne OTAEJBHOTO XOJOLWJIbHHKA B3aMeH KOH-
JEHCaWM Itapa B CaMOM [HJIMHJDE, B BHAAX YCTPAHEHHS OXJIaMJICHHS
NOCTeHET 0.

BripeickuBanve BOAbL NMPAMO B LWIHHAD IO CBOEH HEPALHOHANBHO-
CTH He MOIJIO CyllectBoBaTh H0Aro, CMHTOH OTHENHJA NOapPOBOH KOTeN
OT NapoBOTO IHUAHHAPA, ¥ YaTTy OCTaBajloCh NOHTH Jalbllle B TOM XKe
HalpaBJaeHuy — YCTPOHTh OTHEJbHBIN XO0J0THILHHK.

2, Bnyck cBexero mapa nonepeMeHHO no o6e CTOPOHBI MOPIIHST, YeM
aTMocdepruueckag Mamuua Oblra IpeBpalleHa B 11ap 0B Y 10.

3. YCTpOHCTBO BOKPYr LMJIHHIAPA MapoOBOH pybGamKHu.

4. llpumenenwe HapyXHOH OO HBKH M3 HENPOBOJHHUKOB Teilia.

5. pumenenye pacUIHPeHUd NMapa JAId SKOHOMHH TOIIHBA.

Bonpoc o pacmmpenun napa Hayyso paspaGarbBalICs W PaHbIIE
Boiimem (1662 r) w MapuorTowm (1715 r.); Ha npaxTuke PacIIU-
peHHeM Mapa NOJTb30BATHCH JJf YMEHBIIEHHS CKOPOCTH MOPIIHSA B KOHILE
X0Ja B PYAHWYHBIX MallHHAX, paborawmux 6e3 MaXOBHIX KOJeC.

3ateM B CBOMX MamIMHaX YarTT HauaJl [PHMEHSTh MAaXOBHIE KOJeca,
LEHTPOOEKHBIE PEryIaTOPEr ¥ CaNbHUKH.

Brnocaenctsun uM Obla  BBeAEeH NMapopaclpefeNUTeIbHEIH  30J0THHK
C BHEIIHEH NepPexphlIIKOIH, NPHBOAUMBIN B JBHXKEHHE OT I K C-
HEeHTPHKA, HACAXKEHHOTO HAa Bal MaxOBOrO KoJjeca.

Hakonen usobperenve manukaTopa Jalo BO3MOXKHOCTb NPOH3-
BOAWTL HayuyHbie HCCHAeAOBaHHsI PabOdero NMPOIecca MalIMHBl W TeM Ole-
RUBATL BBOJANMBbIe H300peTeHUs.
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[TepBble MaUIHHLL ¥ aTTa ABIAIHCL VCOBEPIUIEHCTBOBAHNBIMHA MalllHHAMh
HeroxomeHna, T. €. BOJAOMOAbEMHbIMH OGajaHcupHoro tuma. Ha dwur. 9
mpeacTaBlieHa Taxkas MamriHa Yarra 1769 r. 3mece mamMHa Bce e€llle
OJMHOYHOTO AEHCTBHSA, W ¢ XOJOAWILHHKOM CO0OMANach TOJMBKO HHIKHAA
YyacTh IUHIHHAPA, a B BePXHION, 3aKPBITYIO YXKe 4YaCTb IWIHHAPA Inap
BMYCKalACs TOMbKO Aasi €ro oborpeBanus. B mamruwHe HMeHCh TPH KJaa-
nmaHa: a—napoBof, b—KJanaH paBHOBeCHSI M C—BBLINYCKHOW. B Hauaze
HHXKHEro XoJia KJanaH C OTKPBIBAJICH AJs TOro, 4yroObl NPOH3BECTH Ba-
KyyM IIOJl TOPIIHEM, a KJanaH & — OTKPBIBAJICA JJs BIyCKa napa nosepx
ero. B KoHIe X0Ja KJanaHel @ ¥ ¢ 3aKPHIBAJHUCh, a KJaanaH b OTKpbIBAJCH.
3T0 MPHBOAWIO MNOPIIeHb B PaBHOBeCHe W JaBalo eMy BO3MOXHOCTb
HOJHATBLCS C JIOMONIBK HACOCHOH INTAHTH P, JOCTAaTOYHO TSKEJNOH s
TOT0, 4TOOLI CIYXKHTh NPOTHBOBECOM. C — XOJMOJAHIbHHK; A — BO3JYIIHBIA
Hacoc, paboTalmui Ha ropsiyuid pedepsyap H, OTKyjAa NUTaTeNbHbIA Ha-
coc F Gpax Bony.
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MawysaE IBOMHOrO MeHCTBHA € BHOYCOKOM Tapa mno o0e CTOPOHB
MOpILIHS, HECMOTPS Ha CBOH MAaTeHT, YaTT C€Tal CTPOHTh 3HAYHTEJbHO
no3xe, TakoBa MamuHa, nocrpoewsas uM B 1782 r. (dur. 10). Ona yxe
cHabxeHa PeTyAATOPOM, HANPaBASIOUNIHM NapajiejorpamMoM Yarra W Ta-
popacnpeiesuTeIbHBIM MeXaHH3MoM MO o0DOe CTOPOHBI I[HJIHHAPA.

Yarty B ero m3o6peTeHHsX MHOTO NOMOrajs €ro moMoiHuk M é p-
10ox (Murdoch), H3o6peraTedsHOCTH KOTOPOTO, IO €ro CIOBaMm, CIeIyeT
IPHINCATh «MHOTHE YCOBEDIIEHCTBOBAaHHH», B TOM UHCJIE BBEIEHHE
30J0THHKA.

B komnanuu c DByaromom (Bulton) ¥Yarr ycrpoun B DBupMusrame
3aBOJ JJ IIOCTPOHKH H MPOJaxH CBOUX MalnHH. [IpenpHaTHE 3TO HMEIO
OrpOMHBHIA ycHex, H, HeCMOTDSI Ha TO YTO MHOIHE OCHNapHBAJH JeACTBH-
TeJbHOCTb €r0 NaTeHTOoB, Yarr yaepxar 3a cobow moae GOpPbHOH.
CrnenHalbHBIH MapIaMEHTCKHH akT NDOAO/IKHI MOHONOJHIO €r0 NaTeHTa
Ha 25 xer, cuutasg ¢ 1775 r.
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I W3MepeHHst MOILIHOCTH MalluHbt BrepBbole CaBepu, a 3a HHUM H
¥arr BBEJIH TEPMHH NTapoBasg JoMalAUWEas CHJIA, TaK KAK BIep-
pble MAIlIHHBLI, KaK VKe CKa3aHO, 3aMeHSMH Jomajed NPH OTKAYHBAHWHU
BOJbl M3 DYAHUKOB W IIAXT.

HeBbicOKOE COCTOsIHHE TEeXHHKK MO3BOJSIO NPUMEHSTH TOTJAa map
TOJBKO HH3KOTO JaBJeHHs, MoueMy HEOOXONHUMOCTH B MHOTOKDPATHOM
pacuripeHHH He OBLIO, XOTSt IepPBble MalUWHBI ¢ pacCilHpeHHeM fapa
B JBYX UHAMHIPaX OblTH BBenenbl enle [opubaayepom (Hornblower)
g 1781 r. DTH MalIMHE], M3-3a HHM3KOrO [aBJeHHd I[apa, He JAalH OXH-
AaeMblX SKOHOMHUECKHX BBHIOJ, NMOUYeMy PACIPOCTPaHeHHUs HE TIOMyUHIH.

Beegenne B 1804 r. mapa Goaee BBICOKOro mapaeHusa (3—4 ar) u
3HAYUTEApHOE pACIIHDEHHe B JABYX UHAHHAPAX NPHHALICKHT Byabdy
(Woolf), npuuem om e 3aMeHHJ yaTTOBCKHe KOTVbl (pacoHHO#U dop-
Msl, KaK HepanHoHaJgbHble JJA BBICOKHX JaBJeHHH, L W/OHHEILDHUYe-
CKVYMH,

Taxum obpasom BUIHO, YTO B mocaemser uweTBeptn XVIII B, mapoBag
Maliiya He TOJbKO B OOIHX dYeprax, HO MW BO BCeX CBOMX TIJaBHEIX
nerajsx, Obla yKe chOpMHPOBaHa, U NpUMeHeHHe ee K TPaHCIIOPTY SBIASA-
JOCh TOJMBKO BONPOCOM BpPEMEHH. YarT Jaxe caM BBIABHral HAK HapoBO3a
s OOBIKHOBEHHBIX, HE DeNbCOBLIX myTe#, HO 9TO H3oOpeTeHHe DA3BUTHSA
He ITOVIYUHJIO.

PeBoJitomus, NpoH3Be/ieHHAsa B MTPOMBIIIIEHHOCTH BREIEHUEM IIaPOBBIX
MalluH, ¥ NOTPefHOCTh B GoMee YCOBEPIIEHCTBOBAHHOM TPAHCIIOPTE TO/Mb-
KO VCKOPHIK paspellleHHe 9TOTO OCTPOr0 Banpoca TOTO BPEMEHH,

§ 5. BESPEJIbCOBBIM1 JBUI'ATEJIb
ITosuzumomy, Brnepsbie Heiotony (Isaak Newton— 1680 r.) mpumuia

nles NPHBOAHTL B JABHiKeHHe IOBO3KH, IOJb3YACH Peakumed napa, BbITE-
Kalllero B atMmocepy.

Pur. 11

B 1759 r. Po6unson (Robinson), apyr Yarra, oGpaTan BHAMaHHe Ha
BOSMOXHOCTb NPHMEHsATh CHAY Hapa Aag DePeIBIKeHHs [TOBO30K. YAaTT
XOTs ¥ B34 B 1784 r. matenT Ha NONOGHYI0 MApPOBYIO TeNeXKy, HO, 3a-
HATHIH CTAMOHADHBIMM YCTaHOBKAaMH, ee He OCYIIecTBHI. Brepsoie ’y,ua-
MOCh TOCTPOUTH NApPOBYIO (TPEXKOMECHYIO) MOBO3KY, NMpeAHA3HAUABIIYIOCS
AN NMEPEBOSKM  TSKENBIX OPYRuH, ¢panuysckomy obunepy Kviono
(Cugnot) B 1769 r. (dur. 11).

DTa MamMHa Moria padoTarb TOABKO 15 MMH., Tak Kak -ee NPHUXOIH-
0CHh OCTaHABAMBATHL /s NMOAGPACHIBAHUA TOINIUBA, — ABEPLA HAXOIHUIACH
BIIEPEIH, MallkHA MMe/a ABA UMAMHApPA NPOCTOTO JEHCTBHSA, Hap BIYCKAl-
€ YETBIDEXXOJOBBIM KDAHOM, KOTeJ ObLT M3 KPacHOH Mexu. K TOMY K€
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NpH MepBHIX ONBITaX Ha yauuax [lapumka MalIMHHCT He CyMeJa el yIpas-
JSiTh, W MAalIMHA yJapHJach B CTeHY OJHOrO M3 JOMOB, BCJAEACTBHE Yero
yu OplIa IPH3HAHA OIACHOH.

B 1784 r. momompuuk ¥Yarra Mépaok (Murdoch) mocrpouwn neGoab-
Wy MOJeNb NapoBOH TIOBO3KH, KOTOpas, uMes Kojeca GoJblIoro pMa-
meTpa, Morja JBHUTathCs B JBa pada Owictpee nemrexoxa (dur. 12),

dur. 13

Bbiau ¢ €llle HeKOTOPble MOJMEJM W NATeHTH, HO 0e3 peajbHBIX pe-
3yJbTaTOB,

Ilepsrie COOOIIEHHS O JACHCTBUTENLHOM MIBHOKEHWH TIPH IOMOUIH Ma-
POBBIX MalIMH MBI WMeeM u3 AMepHkH: B 1784 r. Osusep IDsanc (Evans)
B3fJ NaTeHT Ha MamWMHy BBIcOKOro gpaBaeHus (10 ar), uro npex-

Pur. 14

peliazo ee MPUMEHeHHe B KayecTBe XK.-J. TAMH, MeX]ly TeM Kak MalIMHBI
Yarra TOro BpeMeHM ObUIM HHU3KOTO A4BIeHUsT W TIOTOMY OBLIM THAXKENbI
Ias TpaHcmopra. ManrmHbl JBaHca MMeNHM TaKkKe He3HaYHTENbHBIH BeC,
VIOOHBIA JJif YCTAaHOBKHW Ha TI0BO3KaX, NOYEMY ero IpPeJTOXEHWs pas-
pellluyie BONPOC O TPaHCIOPTE.

BcemMy CBOMME ITaTeHTaMu DBaHC HE BOCIOMb30Balcs, Ho B 1804 r.
OH TPUMEHHJ OAHY H3 CBOMX MalllMH JJs TepeMelleHMs 3eMieyepranKy.
DTo MAOCKOJOHHOE CYAHO OH IOCTABUJN HA KoJeca, MOMeCTHI MATHCHIb-
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Hyl0 napoByr Mamuay (¢h#Hr. 13) u B NPHCYVTCTBHH MHOTOTBICAYHOH TOJI-
npl NMpoexan Mo yiruuam PHIageas(pHH OoT MecTa H3roTOB/IEHHS K PEKe,
rhe ¥ CIYCTHUJI ero B BOIY.

CaM 2BaHC NMapoBO¥M NOBO3KH He IOCTPOHJ, HO HAes BO3MOXHOCTH
©e OCYUIIeCTBJEHHSI OKOHYAaTeJbHO YCTAaHOBHJACH.

I'opasno Goabie ycnexa 3ta ugess uMmena s Anraud. Puyapn Tipe-
suTHK (Trevithick), yuenuk MEpaoka, COBMECTHO CO CBOHM JBOKPOJHBIM
oOparom Busmanom (Vivian) B 1802 r. B3sa naTeHT M 3aTeM TOCTPOHUIJ
8 Kopayaiace mapoBo3 Aisi OGBIKHOBEHHBIX JA0pOr, oOpaTHUBIIHA Ha cebs
BceoOuiee BHUManve, Ero moatomy mpuBesan B JIOHAOH, rje napoBo3 He
TOJBKO OB BBICTABJIEH JJsI OCMOTpPa, HO Ha HEM JeJNaJHChb I0e3JKH, IPH-
yeM NapoBO3 Be3 3KMMa) C maccaxkupamu (cur. 14). '

[Tonobubix akumaxei ObLIO MOCTPOEHO HECKOJbKO, PA8HBIX CHCTEM,
HO OHW HE MOTJIH TIOJYYHUTh [PACHPOCTPAHEHHUS BCIEJCTBHE MJIOXOTO COCTO-
v gopor; (hakTHUeCKH OJHAKO TapoBOo3 yKe OBWI CO3JaH, W OCTaBa-
JOCh TOCTABHTHL €ro Ha yXKe TOTOBBIH MyTh, 4TO W OBWIO caemaHo Tpe-
BUTHKOM )K€, KOTOPBIH BTOPOH NapoBO3 NMOCTPOUJ sl PEIBCOBOTO ITYTH.

Takum o6Gpa3oM BrepBble MapoBble XK. J. ObLIM OCYIIECTBJEHBI
B AHIVIHH.

BrnocnemxcmBuy AHraus JOJAroe BpeMsi MMOCTaBiasja MapoOBO3BI NMOYTH
Ha BCe CTPOSIIHECs JAOPOrH B Pa3HbIX rOCYAapCTBaX, H €CJIH BO3HHUKAMH
MECTHbIe NMapOBO30CTPOUTENbHBIE 3aBOJBI, TO IePBOe BPeMsi OHH CTPOHJIH
CBOM TAapOBO3bl, KOMHPYs AaHTJIMiiCkHe OOpasiibl, MOKa He NPUOOPeTasH
CBO€OOpasHbIX YepT B 3aBHCHMOCTH OT MECTHBIX YCIOBHH 9KCIIOATALWH.
ITosToMy CHauajna onHurem PasBuUTHe NMapoB033a B AHIIHH, a 3aTeM B JpY-
NHX CTpaHax.

I'naga Bropas

NEPUO/ 1800—1830 rr. — IEPBOHAYAJIbBHOE ®OPMHWPOBAHUE
ITAPOBO3A

§ 6. IEPBBIE NMMAPOBO3bI

B Hauazme XIX 8. Haes COeIHHEHHs XKeJe3HOJLOPOKHOTO PeJbCOBOTO
NyTH ¥ NapoBOro ;suraTens Oblia yxe He HOBa: p 1768 r. D IKBOPT
(Edgworth) momax amrnuiickomy obmectsy Society of Arts samucky,
B KOTOPOH mpejaarajl CTPOHTH
¥. A, T. €. peJbCcOBBIe NYyTH, IO
KOTODPBIM TI0€31a JBHTAdHCh OBl
CHJIO0 TIapa, HO OH Tpejaaraln
BIOJb TYTH pacrnoJjaratbh OecKo-
HEYHbI KaHaT, TPHBOJAMMBIH B
JBMIKeHHe CTallMOHAPHBIMH I1apo-
BBEIMH MAIIMHAMH.

Xors PMIKBOPT NOJYYHI 30-
JIOTYH) MeJajab, HO ero Hies OCy-
LlecTB/IeHA He OBlIA H e P BB U
mapoBoO3, BOepBble MOCTABJECH-
HBIH Ha peabchl (K. 1. Pen-y-dar-
ren B Yoaace), Obr TpeBHTHKA
(1803 r.) (dur. 15). O mumen
ONWH LHMJAMHAD, a MNOTOMy OB CHaOxeH MaxOBHKOM, H BpalleHHe
KOJIeC OCYIIECTBASIOCH MOCPeACTBOM 3y0OuaThiXx mepejgad. Mammuna Tpe-
BUTHKA, CIPaBeAJHBO CYHTAIOMIASACT <MPAOTLOM» COBPEMEHHBIX I1apo-
BO30B, MMeJa YKe DAL WX CYLUICCTBEHHLIX 3IEMEHTOB: KOTEJ BHBIC O-




24 [Tepeonaiaabroe dopuuposanlie napososa

Kkoro gaBaeHus (3 ar), BHINYyCK MATOro mapa B TpyoOy
(uckycceTBeHHast Tsra) U raajakue koaeca. Ero Bec 6vlar 5 T, © MOr
OH BeCTH noesJ], HarpyxeHHwi#i 10 T rpysa u 70 naccaxupam, CO CKO-
poctbio 8 xm/yac. Ho OH oxasaicsi TSKEABIM JJIA YYTYHHBIX PeJbCOB TOrO
BPEMEHH, HEeNPEPBIBHO HX JOMaJ, NMoYeMy MapoBO3 M ObIJ CHAT C 9KCMIOA-
Tauuy, MOCJAe Hero €ro HCNoJb30BaAH s BbIKAUHBAHHS BOJIbI M3 PyI-
HuKa. Tem He MeHee MCTOPHUECKOe COOBITHE COBEPIIMJOCh: MapoBO3 Obla
nocraBJey Ha [PelbChl !,

[Toprper TpeBHTHKa, «0OTLAa napoBo3a», cM. ¢ur. 16,

B 1811 r. baenxuscon (Blenkinsop), Brazenel] yroabHbIX Kome Gaus
Jlunca, B3ss mareHT Ha 3yOuarhiii peabC, Tak Kak Torjaa Oblaw yBepeHbl,
YTO JAOCTAaTOYHOTO CUEIIEHHS NMPHW TAAJAKHX PeabCaX MNOJAYyYUTh Helb3sl.
OH NOPYuYHJ MOCTPOHTH COOTBETCTEYIOWMI 3yGuaThii napoBo3 («Blenkin-

Pur. 16 Pur. 17

sop») cBoeMy uHkeHepy Myppeto (Murray) B 1812 r. (pur. 17—18). Sror
napoBo3 BosHJa yroab uz Middleton Ha Bepdb B Jiuace (5,6 ku) no 1834 r.
¥ TakuM 00pasoM Obli NE€PBHM 1apO3030M, HECIIHUM PeTY-
ASIPHYI Cayxoy,

ITapoBO3 3TOT MMea OZHY XapOBYK TpPyOy; MallHHA ero CoCTOfAIa H3
JBYX BEPTHKAJNBHBIX UHIHHAPOB, BCTABJIEHHBIX A0 MOJOBHHBI JJIHHBI B KO-
TeJ; WIaTyHBl LMJHHIDOB NPHBOJWIH B JBUXKEHHe KDHBOLIMIBEL, HaC a-
KEeHHbEe NOJ NPAMLM YyIrJa0oM APYT K JAPYTY, H NepelaBaid
IPH TIOMOIIHM UIeCTepeH JIBMIKEHHe IJIaBHOMYy 3youatoMmy kogecy. Taxum
o6pa3oM MBI HMeeM 3]1eCb IepPBYI0, COXPAHHBIIYIOCS A0 CHX MNOp, € B O-
€HHYVI MamuHy, H30o0peTeHHe KOTOPOH mnpHHazdexut ‘Mypperwo. Ho
MATBIA Nap B HeH BBINYCKajlcsd He B JALIMOBYIO TpyOy, a B TPYOKY MeXxny
uuauHApamu (¢ur. 18). _

Hackoabxo 6v110 TBepao yOexJIeHHe B HeJOCTATOYHOCTH CII €I Je-
HH MexJy TIJIaJKMMH peJbCaMH M KOJeCaMH, BHIHO M3 TOro, YTO

1 TakuM oOpas3oMm mepBell Maposo3 Owln mocTpoeH He CredeHCOHOM, KAK CUHTAeTCH,
a TpesutuxoMm B 1803 r., u 3atem OblJIO enle MOCTPOEHO HECKOJBKO NapOBO30B ADYTHMH
AMUaMH, TpeXIe YeM NOABHJCA NPAaKTHYECKH NPHTOAHLIH THN naposo3a CredencoHa.
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g 1813 r. Bpyuron (Brunton) pmaxe NOCTPOHJA NAapOBO3, MPHBOJAUMBIIL

B JIBHXEHHE CHCTEMOH pbi-
yaroB, YIHPAaBIIHXCS B
3emMad Ha noxobue HOT
(¢pur. 19). [Ipu ero ucnbl-
TaHHH TIPOM30ILEN B3PHIB
KOTJa, TPHYEM MAalIHHHCT
U HECKOJbKO YejoBeK Obl-
JA yOuTHl (nepBHIA B30p-
BABLIMHUCS NaPOBO3HLIN KO-
Tel).

Tax kak 2v6GuaTble pei-
KH M KOJecd oblIM J0pO-
I'd, 4acTO JOMaJHUCh U Mpo-
HU3BOJWJIH OOJBLIIOH IIyM,
TO OJWH W3 BJaJleJblieB

S

S AT W W W W W, W

¢dur. 18

xoned 64u3 'Hplokacras — Baeker (Blackett) u 3aBexylomui ero x o-
namu Xémnen (Hedley) B 1812 r. npoHsBeaH ONbITH €O CHELHATbHOM

dur. 19

$ur. 21

TeNeXKOH M JO0KasalH, 4To Tpe-
HHE MeXJy TJIaJKHMH PeabCaMH U
KOJiecaMd JOCTaTO4YHO JJaf II0Jy-
YeHHsi 3HAYHTEJbHOH CHJBI TSATH.
C Tex mop 3y6uaTble peHKH, LeNH
M Np. OBbIIM OCTaBJeHBl, M 3ybua-
Thige 2KeJIe3HBle JOpOTH COXpaHH-
JAHCH A0 HaCcTOMLero BpPEMEHH
TOJBKO JJs1 TOPHBIX JKeJe3HbIX
JODPOr C MCKIKYUTENbHO OONbIIH-
MH TIOZBEMAMH.

Tlocrpoennniit B 1813 r. Baexke-
Tom H XémreeM napoB0O3 — 3HaMe-
BuTelE  <«[IpIXTAmus  DBuaau» ' —
(¢ur. 20) oxasanca yxe HACTOJb-
KO VJIOBJETBODHUTENBHBIM, YTO pa-
G6oran Ha Byaarcko#i mopore 10
1862 r. (50 uxer!), nocmne dyero
Ovla1 nocTaBaeH B KeHCHHITOHCKUM
mysed B Jlongose (momapoGHoe

1
y [lepBriM mapososay Bceria 1aB1aHCh MMeHa, Kak Tenepbh JalTCAd Mapoxoiam,
HA3BAIN €ro Tak 32 CHABHBIH WYM upPH BRINyCKe mapa. Bmocaeacisum myM ocsaGuan,

BLINYCKadg Nap B LAYMOIHTETb.
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ero omucanue — Organ, 1907 r., Ne 2). Bo usGexaHue NOJOMKH PeNbCOB
3TOT .mapoeo3 B 1815 r. 6bl1 mocraBJeH Ha ueTsipe ocH (dur. 21), xoTa
H pacnojiOXeHHble B JABYX paMKaxX, HO He NOBOPOTHBIE H MOJyYarN[Ude
JIBIDKEHHE OT CHCTEMBLI 3y0uaTHIX KoJec .(T.e. 3[eCh NMOBOPOTHLIX TeJeHex
eme He ObIO). B 1830r., ¢ 3aMeHO¥ YyryHHLIX PENLCOB KEJe3HBIMH, OH
CHOBa Oblia clenaH ABYXOCHbIM. Takum 006pasoM 3jech yBeduueHHe YKcaa
CITAPEHHBIX OCeH HMEJNO LeJbI0 He yBeJlHueHHe MOLIHOCTH MapoBO3a NYTEM
VBEJIHUEHHs €ro CIEeNHOro Beca, a HpecleloBaldo ledb yMeHbIIeHHS dYa-
TPYSKH Ha OCb (MJM YIEJbHOTO JaBJEHHS Ha NYTh), a MOTOMY MNOAOOHEbLIE
YeThIPEXOCHbIE 11AaPOBO3bl, BCAEACTBHE OTCYTCTBUS HeOOXOAMMOCTH B 3Ha-
YUTEJbHOH CHJe TArH, ObLIH BOOO-

coeeemmaeces e —— [[€ NPEXJAEBPEMEHHBI, CAOMKHBI H

: . OBICTPO COLLTH CO CUEHBI.

STOT NapoBO3 MMel JBa Bep-
THKAJbHBIX CTOAINIUX CHApY-
KU KOTJaa UMAMHIPA, TOpIIHe-
Bbl€ IITOKH KOTOPBIX COEIKHSIIMChH
OalaHCHDAMH H TepedaBaliid IBH-
JKeHHE NPOMEKYTOUHOMY Baay M
3aTeM OCAM KOJEC [IPH NOMOIIH
3ybuartey nepenad. OTMETHM, 4YTO
3T0 Obld HepEBIH MApoBO3, Y KO-
TOPOro LHAHHADHL OBIIH pasme-
LIeHbI HE B OJHOH CpelHEeH IJIOC-
KOCTH CBepXy KOT{4, HO Mo GokaM
mapoB03a, H XOTHA LHJHHAPHL Obl-
JH BePTHKAJbHbIE, YTO BechbMa 3a-
TPYAHANO II0ILBELINBAHHE MApPOBO-
3a, 9TO BCeTAaKH IIPEACTaBJIAIO
mwar srepex. Tem He MeHee jo0
1826 r. mapoBO3kl CTPOHIHCHL C
LEHTPANbHEIM DACIOJMOXKEHHEM IIH-
JHHIDOB.

Koren mmen oxny xapoByio
TpyOy, Jdedarmmyrw 060POT B KOT-
Jae TakaM 00pasoM, UTO KOJOCHH-
KOBas pelleTka HaXOAWJACH pPsi-

@ur, 22 JOM ¢ HOBIMOBOH TpyGo#H Ha of-
HOH M TOH Ke CTOpDOHE.

B 5T0 BpeMsi Ha XeNe3HOZOPOKHYIO apeHy BBICTYNHMI 3HAMEHHTHIH
leopr Credencon! (dur. 22). '

Bnaromaps Belpamomefics SHeprus OH M3 IIOMOHIIMKA Jomamefi Ha
YTOJMBHBIX KONAX CHeJa]Csi MalUMHKCTOM IIPH HbIOKOMEHOBCKOH MallMHe,
sareMm B 1811 r.— mmxenepom Kumuursopckoro pyamuka y Heroxscris.
Yepes rox, Gmarofapsi CBOUM 3HAHHSIM B OGIACTH MAIIMHOCTDOEHHS, ObLLI
HasHaYeH HMHCIEKTOPOM PYyAHHKA. B 3TO BpeMs OH 3aMHTepecoBaics pado-
TOH CYIIEeCTBYIOIIHX YK€ TOrJa IapOBO3OB H, SICHO BHASA HX HENOCTATKH,
BAHSJICS UX YCOBEPIICHCTBOBAHMEM, HA UTO €MV JaBal CpejicTBa BJIajesel
ynoMmauyToro pyiaHuxa gopna Pasencsopt (Ravensworth).

Haunnas ¢ 1814 r., B TedeHHe HECKOJbKHX JET UM GBLT MOCTPOEH PAL
[1apoBO30B B MacTepckux West Moor.

[Tocrpoennbift B 1826 r. maposo3a <«Killingworths Bosux moesga
Becom B0 T co cxkopocreio 10 kM B yac.

1 T'eopr Credenicon “(Stephenson) posuicas 9 wiona 1781 r. B Buname Hbiokscrrs
n ymep 12 arrycra 1848 r. B Tapton-Hause y Yecrepduanaa.
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25 wmiona 1814 r. CredeHCOH nyCcTHJN B XOJ CBOH IEpPBBIH INapoBOS3,
HasBaHHBIA UM «BJloXepoM» B yecTb 3HAMEHHTOrO HEMELKOro IOJKOBOIIA,
no6egurens npu Barepaoo.

Crepencon B TeueHHe 15 JeT npH COAEHCTBHHM JAPYTHX IPaKTHKOR
npujal NMapoBO3y HACTOJbKO COBEpINEHHBIH BHJ, YTO B IVIaBHBIX 4epTax
oH ocrajncsd Ge3 H3MeHeHHs A0 CHX TNOD. e
B sTOoM M 3akamouyaercsi TJaBHelmias 3a-
cayra CredeHcoHa.

Ho Credencon ele 3HaMEHHT Kak
HauboJiee BBIJAIOIIHACA CTPOHTENb K. .
TOr0 BpPEMeHH, TNPOBEeAIIHA PAA OYeHb
KPYIHBEIX H 3aMeuaTeJbHBIX CTPOHUTEeIbHBIX
paGor (TyHHeJe#H, MOCTOB M IIp.), COCTa-
BHUBIIMX 3Dy B OOJAcCTH X.-A. CTPOUTEJNb-
CTBa M IOCTAaBHBUIMX TAaKOBOE HA TBep-
Jyio nouyBy. OH Ke NOCTPOMJ MePBHIi TIa-
pOBO30OCTPOUTENBHEIN 3aBox B Eepone.

B aune CreceHcoHa MBI HMeeM yau-
BHTEJBHOE COYETAHHE BBLIAAIOLIErOCH HH-
JKeHEpPa-KOHCTPYKTOPa M TeIVIOTEXHHKA,

CTpPOHUTENIA" JOPOr U 3aBOJOB, aJAMHHHCTPA-
TOpa ¥ NOJHTHYECKOTO XesaTels.

3nayenne CredeHCOHA B Ty 3MOXy OBIIO HACTOJABKO BEJHKO H OH
NOML30BAJICA TAKOH CHAaBOH H aBTOPHTETOM, YTO AHIJIHYAHE IOCTABUJIH
€My mNaMATHHK B BecTMHHCTepcKOM a66arTcTBe psJOM C MaMATHHKOM
Herorony u Varry.

Ilepebie napoBossl CredeHCOHa ellle He HMEJNH CIapHUKOB, CIapeHHbIE
OCH COEJHHANHCh 3yO4aToH mnepeaadeil HIH OECKOHEYHOH Iembl, YTO
He JaBaJlo BO3MOXHOCTH pa3BHBAaTh 3HAYMTEJbHYI) CKOPOCTb. TaKoB
napoBo3 «b/oxep», mocrpoennsiit CredeHconom B 1814 r. (dur. 23).

B ato ke Bpems Obla
MOJAHAT BOIPOC O T U OG-
KO M, mOJABeEeU HBa-
HHH, TaK KakK OT CHJIbHBIX
TOJYKOB CO CTODPOHBI IIJIO-
XOro HOYyTH CTpajgand Bce
YaCTH NapoBO3a, MaccaH-
pbl OBIIM HE B COCTOSHHH
BLIJEPKHBATL IIPOJLOJIKH-
TeJBHYIO TPACKY, a TakKiKe
YacTO JOMAaJHCh YYTYHHBIE
peJbChl.

IloxBecurie peccopet
OBLIM H3BECTHBI VXKe J[aB-
HO M ynoTpebaanuch s
JYUIIHX KapeT, HO NpHMe--
HEHMe HX B 11apOBO3ax
NPH HaJUYHH BepPTHKAJb-
HBIX UHJAMHAPOB HE OIpPaBABIBAIOCH, ¥ OHH CTaJH NPHMEHATHCS TOJBKO
TOrJla, KOrJa UHJIHHADBH CTaJH HAaKJOHHBIMH HJIH TODH30HTAJbHBIMH.
ITostomy B 1816 r. Credbencon B3smn naTesT Ha HapOBHE pec-
Cophnl (dur. 24), cocrosimue U3 HeOOJBIIUX MAPOBHIX MUJHHAPOB, PACIIO-
JIOXEHHBIX HaX OykcaMH W BHAeJaHHBIX B Korea. LlToxu nopuune# onmpa-
10TCA Ha GYKCHI, IHIHHAPHI XK€ CBEDXY OTKDHITH, ¥ Ha NMOPIIHH AeHCTBYET
KOT.I0BO€ JaBjeHue. [ToayuaeTcs ympyras CBsi3b, HO IPHU 3TOM YCTPOMHCTBE

dur. 23
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Habaofanach MNOCTOAHHasA Teub M TpeGoBaiacsa Goapwo# pemont. Ha
¢dur. 24 nokasaHa TaKxe ynoMmsiHyTasi OeCKOHeYHas Lelb.

Beero npo 1825 r. Cregencon noctpousa 16 napoBO3OB ¢ BepTHKalAb-
HbIMH HHJAHHIADAaMH.

§ 7. IEPBbIE XEJIESHBIE JOPOIrd YACTHOIO M OBLIETrO IOJIb3OBAHUS

B nHauyane XIX B. y:Xe MHOTHMe SICHO CO3HAaBajJH He TOJBKO 3HauyeHHE
XK. M., HO U TIOJIHYIO BO3MOXHOCTb NPAaKTHUECKOrO HX OCyllecTBJAeHHus, Eure
B 1812 r. Crusenc (Stevens) usjnan B Hewo-Mopke samucky, B KOTOPOH
JIOKa3biBaJ NPEUMYILIECTBO JK. M. HaJA CYAOXOACTBOM IO KaHanaM. B aroi
ganucke CTHBEHC rOBOPHUT: «fl He BHKY HHUEro, 4to nomemaao Obl IApOBOH
NOBO3KEe JIBMHraThCsi 1O peabcaM co ckopoctelo 100 Muap B Hac
(150 xkM/yac)», u B npuMeyaHuH A006aBiseT: «ITa NOPA3UTENbHAST CKOPOCTh
NPHBOJUTCS 3/1eCh €IHHCTBEHHO Kak BO3MOxHas. BeposiTHO, Ha mMpakTHKe
Oyner Oojee mNoAXOAAIIHM He mnpeBbimate 20—30 muab. Bompoc 310T
MOXHO PEUIHTb TOJbKO ONBITOM, H fi He YJAMBHJCH Obl, ecaH Obl YBHIEN
1apoBble MOBO3KH, XOJsiHe c0 ckopocTbio oT 40 go 50 Muab B yac».

CruBeHc obpalajics K BIACTAM H Ipejajaral CBOH NPOEKTH XK. A., HO
ero npeiioeHHe He GbLIO NMPHHATO.

Taxkumu ke OGopuamu 3a x.-Jq. TpaHcnoprt Obiu xasopt (Edward)
u Ipeit (Gray). INocaeauuit B 1820 r. u3gan sameyaTel]bHYI KHHI'Y — pe-
3yJbTaT €ro HccaefloBaHWi: «3ameTKH 00 oOIeM KeJe3HOM PpeJbCOBOM
NyTH», KOTOpasg B JBa Troja BhJepkaja 4YeThipe H3JaHHf, I0Jb3YsCh’
6oabmIEM  ycrnexoMm. I'pefi JoKaspiBad HMCKAIOUYHTEJbHBIE IIPEHMYILNECTBA
XK. J. W YKasblBaJ Ha XeJaTeJbHOCTb INOCTPOHKH K. A. JIluBepnyab —
Manuecrep.

o 1820r. cdakTHuecku K. A. He OBLIO: CYILIECTBOBAMH HeOOJbllHE
VroJbpHbBle NyTH, AJHHOH He 6omaee 5—6 kM, 00CHYyXHBAIOLIUE MECTHBHIE
KOMNHW YaCTHBIX BJaJleNblles.

B 1819 r. Credencon OBLT MPHTJAIIEH HA JODKHOCTh TJABHONO HHKE-
Hepa npu noctpoike Hetton'cko x. a. (OpH VroJbHBIX KONfX), KOTOpas
u Opa otkpuita 18/X1 1822r. (maunOo#t 13 kM) npH NATH AeHCTBYIOLIHX
napoposax. B 1822 r. on noctpoua a8 Hee NapoBo3, MOX0MKHA Ha HHKe-
npuBefeHHsll THN Locomotion (¢ur. 25), xoTopeiii HenpepeIBHO paboran
Jq0 1904 r. (6onee 80 ;er!) u Temephb, Kak maMATHHK ICTed)eHCOEY, CTOHT
Ha mbeflectalte B HblokacTae.

B 1818 r. 6bm0 BO3OYIKIEHO XO0J4aTalCTBO Mepe] aHTJIHHOKHM [mapaar
MEHTOM 'O PaspelleHHy MOCTPOHKH TePBOH MesKJVNOPIOIHONH K. JI. MEXIY
CroxToHOM u [lapaunrToHom (AauuOH 61 KM), HO BCIeACTBHE OOGLIMPHON
OINO3UUHH 1 XoaaTalcTBO OBIIO JABaXJAH OTKJAOHEHO, W TOJAbKO B 1821 r.
nocTpodiKa 'Obla paspenrena. 3akranka ObTa B 1822 .

B 1823 r. I'eopr CredeHcoH Obll NPUrIAlIeH HWHIKEHEPOM IO €€ IOCT-
poifike.

Bonpoc o cnoccHe TATH MOYTA 10 MOMEHTA 'OTKPBITHS JOPOTH PelleH
He 6wvl1. Ilpexnosaranach xonHas Tsra, noueMmy CredeHCOH NPUHAN IS
IWPHHEL VT PACCTOSIHHe MeXIV KOJeCaMH O0bIKHOBEHHBIX [MOBO30K —
4 81" — «cTedbercomoRcKas KOJEeH», OOIeNPHHSTAs ‘TEMEePbh BO BCEM
Mupe, pasHas 1435 mm. :

1 HHTEpeCHH MOTHBBI, KOTODHE BHICKA3WMBAaJAHCh TOrAa B mNapJaMeHTe H B Ie4YaTH
NPOTHE . 1. H B YaCTHOCTH NPOTHE NapOBO30B: «OHK® TIOMemawT KOPOBaM MACTHCh,
KypaM HeCcTH afiua. lepeBHH 1O COCEACTBY ¢ HHMH mnoropst. OTpaB/ieHHbIH MapoBO3aMH
BO3AyX Oyner yOmsath nTHuy. PasseneHHe $a3aHOB M JMCHI cTaHeT OoJee HEBO3MOM-
HEIM. Jlomanu moTepsioT BCAKYK neBy. CoaepkarelH NPHIOPOXKHBIX TOCTHHHI OyAyT
pasopensl. [lyTemwecTBie mo xeae3HBIM JoporaM OyIeT KpaiiHe ONMACHO, TaK KaK HAPOBHKH
6yayT B3pHIBAThCA M MACCaWHPHI MPH 3TOM OYAYT paspbiBaeMbl Ha KYCKH».
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Bnaropapsa Touabko BAHAHHIO [Tuuca (Peas) Oblau 3akasaHbl JJs TsKe-
JOH paboTHl C YTOJbHBIMK [MOe34aMy TP OJMHAKOBLEIX mapososa Cre-
(dencony, KoToOPbIH B 1824 r. OTKPBHIT NEPBHIA B MHPE TapPOBOBOCTPOM-
TeJbHbIH 3aBoj B Hblokacrae . [IpucrnocoOHTh 9TH MapoBO3bI CHELHaAbHO

Jast accaXXupCcKoro
JBWX¢HHA He TMpeano-
Jarajoeb BBHAY TOrO,
yro K. JA. CUMTaJach
YrieBO3HOH W NpOXo-
JIAJIa 110 MECTHOCTH, I/l
He OMXHIAANOCh 3HA4YH-
TeJNbHOI'O NMacCa)XXHpCKo-
I'o JBHIKEHHS.
JocraBieHHBIe B
1825 r. mapoBoabl THNA
Jlokomomren (Locomo-
tion) (¢pwur. 25) pabo-
TaNU C AaBJIEHHEM TOJb-
KO0 2 ar, Becuam 6T H
MOIJIH pa3BHBaTb HOP-
MaJIbHYI0 CKOPOCTh [0

dur. 25

13 km/yac. OHH HMeJM CHAapHHUKH, ¥ 10 mnpeanoxenuio Byzxa (Wood),
BIepBble UMEJH TO/BeIIMBAHHE HA JHCTOBLIX peccopax. [Ipu Bep-
THKaJbHBIX LHJIWHJAPAX, BO u30exaHHe yJapOB MOPIIHEH O KPLIIIKH, IPH-
mi0ch JaTh OYeHb GOJbIIHE BpejHble
MPOCTPAHCTBA, MOYeMy pacxXojh mapa Obla
OueHb BEJNHK, Napoobpa3oBaHue Ke TNpHU
OJHOH NpsAMOMH KapoBo# TpybOe — KpakHe
He3HauyuTeabHO. [1apoBO3Bl pa3BUBalM BCe-

dur. 26

f
i Ty

ro 7—8 &I.c.

Taxkum o6pa3om mapoBble KOTJLI Mep-
BBIX MapOBO30B O4YeHb MOXOJHJIH HAa CO-
BpeMeHHble CTalHOHAPHBIE KOTJABI C Kapo-
BOH TpyOOH, npaMOH HaH <«0OpaTHOH»;
B NIOCAEHHUX KapoBas Tpy6a, HAynias OT KOJOCHHKOBOH PELIeTKH, B KOH-
Ile KOTJIa NOBOpa4YHBaia OOpPaTHO M COEJMHANACh C ABIMOBOH TpyOoOi, KO-

1 Ero AMpeKT OpoM mOTOM OLi1 3HAMEHHTH

Cred:eHcoH.

$ur. 27

cuii [eopra Credencona — Pobept
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TOpasi TaKkUM 00pasoM HaxoJMJach Ha OJHOH CTOPOHE C JABEpLAaMH TONKH
(cur. 26).

Jaa mepeBo3KH NACCaKHPOB W MPYSOB JOpOoTa (Gblia TOPeKeCTBeHHO
oTkpbITa 27 cenrsiopa 1825 r. [lepsriit moe3n cocrosit W3 12 BaroHos ¢
yraeM u MyKoto, 20 YPOUIBHBIX BarOHOB, HAMOUIHEHHBIX [ACCAMKHDAME B

uucne 450 yes., W BaroHa ¢ JAWpeKuHed M Baajeabuamd. Becun on 90 T,
4 CKOpOCTh JAoxoxunaa ao 24 km/uac (dwur. 27).

Oto Gpla MepB asd Lo pora B MEPe, OTKPLITAA JIS OOILEro! movh-
30BaHMs, NMoYeMy YKasaHHas Jara CYHTAeTCs HavalloM HOBOH SIOXH
B KVJbTYPHOM [PasBHTHH MHpa, KOrja MIes [PeJbCcoBOro IIVTH ¢ MeXaHH-
4eCKHUM JBHraTeJeM CTraja Bhepsble OOIIHM JOCTOSIHHEM ueJOBeYecTBa .

Ha aro#i pmopore mna-
POBO3BI BO3HJAH TOJBKO
TUXOXOJHbIE YroJbHbIE
noesja, IAaccaxuphl Ke
NepeBO3HINHChL JOIIAbMHU
(chur. 28) B cneuHaabHBIX
PEeCCOPHBIX KapeTax HIH
naxe BaroHax (c¢wur. 29),
TaK Kak  TpeboBanach
Gosabiasi CKOPOCThb, KaKOH
He MOINIM JaTh NapoBO3HI,
He NpHCnocobieHHble AT
JBHXKEHHsT ¢  OoabioH
CKOPOCTBIO H HMeKWlHe
MajJyK  [apoNnpOH3BOJH-
$Pur. 29 TEJbBHOCTB.

1[laposo3 Locomotion Ne 1, mexmuii Bo raase moesna 27 centabps 1825 r., paBorar
1o 1841 r., nocae gwero Obia noctaBAeH Ha NMbeAecTa; CT. JlapaHHrTOH KaK NMaMATHHK
csoemy TBopuny I. Credencony. B nens 50-netns B 1875 r. on 6b1 CHAT H Ha CBOHX
napax ydacTBOBaJ B TODKECTBEHHOH NpOLECCHH.

B 1925 r. Bo BCeX CTpaHax MHpa NpPasnHOBAlCd CTOAETHHH IoSHaell 3TOro Hcropu-
yeckoro coOrTHa. B nens npasznoBaEHs 6110 OPraHH30BaHO TIPOXOXAEHHE NpPasiHHY-
Horo noesaa Mexay CraktoHoM u [lapAHHITOHOM, MpHYeM MOE3]l B TOYHOCTH BOCIPOHS3-
BolHa crapuHEbi noesx 1825 r. (¢ur. 27). M Tor xe naposo3 Locomotion N 1 cHosa
Opl1 BO rjaBe noesla, HO OH yXe He INen Nol NapaMmH, a NPHBOAHICA B IBHKEHHE
GeHSHHOBHIM MOTOPOM, HCKYCHO H HE3aMETHO Aad NMyGIMKH NOMEIEHHOM B TEHIEpe, HO
H3 TPYOH Hea kM, HONydaeMblii OT CrODaEHS NPONHTAHHbBIX MAacIOM KOHIIOB, KoTOphle
Koueraphl noabpachBann B Tonky. IToesn cocTtosia w3 JnecsTd YrOJABHBIX BaroHOB Tol
STMOXH, HATIOJHEHHBIX NACCAXHPAMH, OJETHIME B KOCTiOMBI 1825 I.,a caMblfi cTapeld Mamu-
HHCT B COOTBETCIBYIOIIEM KOCTIoMe H rpHMe uzobpawan I. CredeHcoHa Ha napoBose.
IMocpean moesna Owin  «<cayxeOHbIH» BaroH, TOuYHas KOMHA TAKOTO e BaroHa 1825 r.,
¥ B HEM €XalH «JIHPeKTOpa» JOpOTrH B CTAapHHHHIX KOCTOMaX. Bnepenw mnoesna, kak
H TOTAA, CKaKal BECTOBOH C KpacHbiM Quaarom. [1o myTH Noe3d BOCTOPKEHHO NpPHBET-
CTBOBANH MHOTHE THICHYH COOpaBIIHXCH 3pHTENeH,
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Bckope ‘pesyibTaThl  SKCIJIOATAUMHM TNPEB3OLLIM BCe OXHMAAHHA He
TOJBKO TIO YAaCTH YrOJbHOTO, HO M TMAaCCa)KHPCKOTO ABH:KEHHA. JluBHAeH-
bl GBIIM HACTOJIBKO BeJMKH, YTO TOpProBele Kpyru Jlusepnynas u Manue-
crepa PEeUIMJH MOCTPOHTH KEJe3HYI0 JOpPOry MeXAYy STHMH TropojaMu H
B KauecTBe HH:xeHepa-ctpoutesas npuraacuau ['. Credencona.

{Tocae HEKOTOPHIX TPEHHH B TapiraMeHTe Jopora Obira [paspelleHa
p 1826 r.; oHa mpexacTaB/s/a HCKJAIOYHTEJbHBIE CTPOMTE/bHbIE 3aTPyJAHE-
HH#A, KOTOpHIe OblMU mnpeojoneHsl (Cre)eHCOHOM, HO BONPOC O TAre H
3nech He Obl peiien. [Ipapirenne xoporn ObWIO 3aBalleHO Macco Ipo-
€KTOB, 4 KOMHCCHSI M3 JABYX M3BECTHBIX TOrja HHxeHepoB (Yokep u Pecr-
PHK) BBbICKasajach, Iocle OCMOTPa CYyINeCTBYIOIIHX JOpOr, 3a KaHaTHYIO
JOpOry € LEeHTPaJbHBIMH CTAHLHMAMH 4Yepe3 KaxJwle 2—2!/2 KM.

[pexme YeM OKOHMATEIbHO PEellHTb BONPOC, Mo HacrosHHio Creden-
cora 6T 06baABIen Ha 6 okTaAOpa 1829 . KOHKYPC Ha MapoBo3, KOTOPbLIH
npu AaBiaeHHH He Gosee 50 ¢GyHT. Ha KkB. moim (3,6 ar) u Becom 6 T MOr
OBl peryJasipHO BO3WThb TOe3Jla BeCcOM, BKJOuYas W TeHjaep, 20 T co CKo-
poctbio He MeHee 10 muap B uac (16 kM/yac), CTOMMOCTBIO He JHOPOXe
550 ¢yHTOB cTepauHros. [Tpemus Obiia HasHaueHa 500 (yHTOB CTEPJAHHIOB
3a JY4YUIMH [apoBO3.

W yeroBms 1 CPOK Kasaluob '00BEPIIeHH0 HeBLITIOMHUMBIMY, HO TeM
He MeHee K HaBHaueHHOMY (CPOKY ObLIA JOCTaBJeHbI UeThipe I1apoBO3d, H
8—14 oxrabpsi 1829r. cocTOANOCH 3HAMEHUTOE HX COCTsI3aHHe, PEIIHB-
mee cyap0y NapoBO3HOM TACH H XK. A. BooOme, OKoa0 PeHxuias BOJH3H
JluBepnyJisi, Ha TOPH30HTAJbHOM Y4acTKe AOPOTH JUIMHOH B 2,8 KM.

§ 8. COCTOSIHHE I1APOBO30OCTPOEHHS B 1830 r. H COCTS3AHUE
B PEHXWJIJIE

TlpeaBapuTeNbHO yKa)eM, 4TO AecatuHaerHe 1825—1835 rr. orauua-
JIOCh HOKJIIOUUTEIbHON MMPOAYKTHBHOCTBIO, TaK KaK B 9T0 BPEMs HadauH
CTPOMTh JKEeJesHble JIOPOTH CPady B HeCKOIBKHX Tocyiapcersax Esponm
4 B AMepHKe, IapOBO30OCTPOMTEJbHBEIE 3aBOJLI ObIIH 3aBajJeHbl PabOTOH,
H MOTOMY HMX OTKPBLIOCH HECKOIBKO,

1. T. Credencon B xomnanuu ¢ uHxK. Teiaopom (Taylaur) OTKpPBII
B 1832 r. Bropoit 3aBox Vulcan Foundry-

2. Buiparomuiicss uHxk. dayapa bypu (E. Bury), koTopoMy mnapoBO3bl
00fi3anbl MHOTHME YCOBEPLICHCTBOBAHHAMY, ‘OTKPBLWI TPOCIaBHBIIHHCS
CBOMMH napososamu 3aBoJ Bury, iCurtis and Kenendy B Jluepmyue.

3. l'eopr ®épcrep (Georg Forrester) ocoBan B 1834 r. B JlusepmyJe
8aBoJ «Vauxhall Foundrys.

4. Mssectuorii 3aBox B Manuecrepe Scharp, Robert & C°.

5. Hawthorn & C® u MHOro JpYyrHX.

~ Kpome TOro, mapoBossl CTpOMIM H psifi KPYNHEHIIHX X.-A. MacTep-
CKHX, HanpuMep H3BecTHBle MacTepckHe I'pio (Grewe) Jlonxon — Ces.-3arm.
K. 1.1 B Swidon u ap. '

Lenpi#t psyx BBLAIOIUXCT WHXEHEPOB, TNPOCIABUBIIMK CBOM HMeHA
(U'yu, Annan, Bproneab, [akBOPT ¥ Jp.), BHOCHJIH LEHHBIE BKJIAJHl; I1apo-
BO3 CO81aBalICs KO JJeKTHBHEO, M KaKIbA BbHITYCKaeMbIH [I3pPOBO3
OOBIKHOBEHHO MMeN DS VCOBEDLISHCTBOBAHNA # IIPEJICTaBIAN Iuar Biie-
pe.

'~ B To Xe BpeMsi W0 ¥ €N0 TEOPETHYECKOE M ONBITHOE H3YUYeHHe,
u B 1835 r. mosBmUIacy TepBas KHHTA N0 TEOPHW Mmaposo3os mpacba [TaM-
Oypa (Pambour): «Traité theorique et pratique des maschines locomoti-

1 B 40-x rojax HayaJibHHKOM STHX MACTEPCKHX OB HasHadueH 3HAMEHHTHI Aunam,
ClenaBmuil MHOTO yCOBepHIEHCTBOBaHHH B NapoBO3ax.
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ves», OCHOBAHHAs Ha €ro ommiTax Haj naposo3amd Ha JluBepmyab-MaHue-
CTEPCKOW K. JI.

Bpems ot oTkpbrtHss  Croxron-/lapaunrmomckoir XK. g, (1825 r.) mo
PeHXHJICKOr0 COCTA3AHHS OTMEeYeHO ObWIO YiKe PALOM KPYIHEHIIWX J10-
CTHKEHHI B 06JaCTH MAPOBO3OCTPOCHHS.

1. 'axgopr (Hackworth), ryasHblit HHXKEHeD MOUIBHRKHOTO COCTaBA
CTOKTOH-J1ap/HHITOHCKOH K. J
ObIBIIMH gupekTop 3aBoaa Cre-
¢encona B Helokacrae, noay-
yus o1 (upmer Wilson & C° B
Heioksctiie HeygauHblii ABYX-
OCHBIH NapoBO3, MepejeJnaln ero
Ha TpexocHwelft (1827 r.), npu-
yeM: a) JBHKeHHe OT UHJHH-
JpOB mepejal O AHOH OCH
(cpur. 30), BBeAss cnapHHUK H;
0) BHepBble NPaBHIbHO IOCTA-
BHI KOHYC!; B) IOCTaBul
peccopel Ha JBYX IepeaHHX
ocaxX (3aauasn, BO uabemanHue
CHJIBHOH Ka4yKH OT BEPTHKAJIb-
HOrO LHJMHApA, peccop He

Pur. 30 uMeJa; ) NOCTaBHJ HAcoc, MPH-

BOJHMBIH B JBHXKEHHE 3SKCIEH-

TPUKOM; J) NOCTaBHJ MNpeJOXPaHHUTEJbHbIE KJanaHbl, HATDYKEHHBIE MPY-
JKHUHAMM; €) CHaOJuJ MapoBO3 pHIYAroM NepeMeHbl XOJa.

Bce atH npucnocoGaeHHs: BBOAHJANCH BIIePBbie, OTKYZa BHJAHBI BbIJAl0-
wHetss cnocobHOCTH I"akBOpTa KaKk KOHCTPYKTOpA.
spanue <«Royal George» 4
(«Kopoan I'eopr»). '

2. B 1828 r. saBox O F:l
poBo3 «America» («Ame- . :
puka») (¢pwur. 31), koTophIi . it
Obl1 OTHpaBleH B AMepH- *-
IIUXCsI HOBOBBEIEHHS:

a) UHJIHHJADPH NOCTAaB-

JIeHBl HAKJAOHHO (Tox yr-
BOJIMJIO  IOJBECHTb BCE
OCH W YMEHBIIUTHL BpeJ-
HOe TPOCTPAHCTBO B IH-
B03 Oomee SKOHOMHYHEIM; B BHZe oneita CredeHcoHOM  elle
B 1826 r. OBl mnocTpoeH mepBHBE mapoBo3d THma 0—3—0,

(]

[TapoB03 moayuua Ha-
CreeHCOHA TOCTPOHJ Na-
ky. OH uMen aBa BHAAIO-
aoMm 33°), 4to yxe mMmo3s- ® . O
dur. 31
JHHIpax, caeaas mnapo-

1 Kak uHOrZa HYXHO MHOro j7eT, uToOsl BO3HHKIA INPOCTad, INOBHIMMOMY, Hied
OKa3blBalOT TAKHE NPHMEpH.

[lap B mepBHIX MapoBO3ax BENMyCKanca B AKMOBY TpyOy, HO NapooTBOnHAd TPy6a,
BXOIH/A B Hee NMEPNEHAHKYJIADHO K CTEHKaM — MOJYy4alHCh BHXpPeBHe ABH¥eHus. Ha To
4TO0bl 3arHYTh MapOOTBOAHYI TPYOY MO OCH ALIMOBOH, MOTPeGOBaNHiCh AECATHAELTHI.

Konyc, nosunnmomy, Brmepshie Oma mnpumenen opmeem (Gurney) B 1826 r. s
nopoxHoro jdokomoTHBa. Jlawe Credencor npumeHua eme B 1829 r. 11s cBoero KoH-

KYPCHOTO napoBo3a <PakeTa> HECHMMETPHYHBIA BEIXON Napa H3 IBLIMOBOH TPYOHI,
Bo ®paruun xouyc HesaBHcuMO H3oGpen [leaneran (Pelletan).
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Haspauuslt «Experiment» («Onwit»), (dur.32), ¢ HAKIOHHBIMH I[HIHHJ-
pamH, HO PEryJISpHOH IOCTPOHKH TO/LOOHBIX MapoBo30B elle He ObLIO,
H 0HA Ha"dadach TOJbKO CNVCPA HECKOIbKO JIEeT;

0) koseca ObLIM CHACKEHBI KeTe3HbIMKH © aH A d XK aMH, KOoTopble
BrIepBEIe npemmowua By B 1827 . "

3. HcxmounTesbnoe BHaYeHHWe HMEJTo H3operenHe TpPpyOGuyuaTOT O
K OTJa PelMBIIEro BONPOC 00 HHTEHCHBHOM Napo0o6pa3OBAHHH, KOTO-
poe IpH XapoBbiX TpyOax
OBLIIO HeAOCTAaTOYHO. —

Tpy6uatbiit KoTex Obln B
pasHoe Bpemsi H300peTeH H
[aTeHTOBaH pasHbIMHM JHIA-
ma: B 1791 r. B C. AMepHke
Pugom (Ried), B 1826 r. B
Anravun Hepuasem (Nevill) u
B 1828 r. Bo ®panuuu Ce-
reHom (Segnin).

06 ocyulecTBIeHUH TIep-
BBIMH JABYMsi CBOMX IIaTeH-
TOB Ha NPaKTHKe HHYEro He-
uspectHo, Ho CereH, nepe-
JenablBasi HeyJauyHbIH mapo-
BO3, IIOJY4YeHHBIH Ha X, M.
Jluon—Can-Otren ot Cre-
(encona (mapoB03 KOTOPOTO He HMeJ Jaxe BBHIIYCKAa MATOrO mnapa B Jbl-
MOByIO TPyOy), CHaGAWI -MMapoBO3 TPyOYaTBIM KOTJIOM H JJs yCHJAEHHS
CHJIbl TATH BO3/lyXa IIOCTABHJ Ha TeHJepe BO3AYXOAYBHBIH amnmapar
(dur. 33), KOTOPHI NPHBOAMICH B JBHXKEHHE OT OCH TeHAepPa M BAYBAl

dur. 33

BO3JyX Ioj KodocHHKH. Ho 3To rpomosaakoe coopyxenue Bckope Cere-
HOM OBIIO 3aMeHeHO KOHYCOM, KOTOpPHIH H300pen Bo Opannuu [lea-
JIETaH.

Taxum o6pasoM B 3TO BpeMsi B mapoBo3ocTpoennu Cerenom Obla BBe-
JeH TpyOuYaTH# KOTea ¢ KOHYICOM, KaKOBOH NOONOJACTBYET W O IOWX IOP.

3 Hcropra napososa
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Ha wouxypc ® Penxmine Obm nmpejcTaBJeHbl YETHIpE TapoBO3a:

«Rocket» (Paxera) noctpoiikn I'eopra u PoGepra CredencoHoB HS
Hetoxacraa ma Tafime;

«Sanspareil» (BecnoaoGueiit) mnocrpofikk T'akBopra wu3 [lapauHr-
TOHA;

«Novelty» (Hosunka) — noctpofixy DBpaitmseitra (Braithwaite) u
Spuxcona (Ericsson) us Jlonaona;

«Perseverance» (HacroiiunBocte) DBypcreass (Burstal) u3 2DauH»
Bypra.

[TapoB0o3 «Perseverance» He VIOBJIETBOPSAI MHOTHM VCIOBHAM KOH-
Kypca M npuObl/I Ha MECTO B TAaKOM PAaCCTPOEHHOM COCTOSIHHH, YTO BOBCE
e ObLI JOMyLIeH K COCTA3AHMIO.

Gur, 34

«Sanspareil» e COOTBETCTBOBAV VICICEMAM MO BECY, HE HME peccop,
NpeJNHCaHHBIX KOHKYPCOM, BCJEJCTBHE BEPTHKAJbHBIX IHJIHHAPOB M Tpa-
THYI CAMIIKOM MHOTO TOILIHBE (elo KoTes — ur. 26).

«Novelty» vIoBreTBOpPSS BCeM TpeGOBaHUSM W JOCTHI CKOPOCTH
45 km/yac, HO BCIeACTBHe aBapHH (MOBpeXJeHHe MAIUIHHBEI H PA3PBIB IH-
TaTeNbHON TPpy0bl) BHIE] H3 KOHKYDCA.

Taxpm obpasoM mobeguTeSeM OCTaiCad credeHCOHOBCKHE TapoBO3
«PaxeTray, KOTOPHIHA VAOBIETECIPS BCeM VCIOBUSAM KOHKYDCA: Bed I10e3]
BecoM B 13 T co cpexHell CKOpPOCTBIO B 22 kM/yac u 6e3 moe3fa pasBHII
ckopocth 56 KM/4ac, 4TO Kas3ajloChb HEBEPOSITHBIM, H TaKUM 006pasoM Obl-
A NPER30HIeHbl caMble OMeNble OXUIanuda. TeM caMbM OB He TOJILKO
peleH BOMPOC O CIocoBe TArH Ha JaHHOM Acpore, HO OKOHUYATENLHO Obl-
Za pelreHa CyAbda mepoBo3a W K. L., MOYeMy Jara — OXTsa6pe 1829 r. —
0/lHa W3 MCTOPHYECKHX JaT B PasBUTHH K. A. [locae 9TOro X. A. CTalx OBI-
CTPIO: TICKPHIBATHCA 3eMHOH Map.

ITaposoa «Pakera» npejacTaBJeH Ha cpnr 34; Kax BHIHM, OH OUYeHb
IOXOAUA Ha napoBo3 «Amepuka» (cdbur. 31), HO GLLT CHAGKeEH Tpy64aThIM
KOTJIOM, OT KOTOPOTO NOYTH MCKJIKUYHUTENBHO W 3aBHCEJ] ero ycIex.

[ToBuaumomy, Credencon He 3Haa 06 H3oGpereHuH BO Ppanuuu Tpy6-
yatoro xotaa CereHom, Tak Kak HJE€I0 €ro YCTPOHCTBA €My BHVIIMJI CeK-
peraps JluBepnyab-Manuecrepckosn x. A. Byrc (Henry Booth), mouemy
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npemusi Oblia npucyxiena Credencony smecre ¢ Byrcom; Byrc ne 6bla
TEXHHKOM.

Koren «Pakerbl», HMMEIOIHMIA HCTOPHYECKOE 3HAYEHME, TNOKA3aH Ha
¢ur. 35. Uucao MeAHBIX AbIMOrapHbIX Tpy6— 25, auamerpom 78 MM
u juuHon 1,8 m. IlpocrpaHcTBO 144
BOJAbI LMJIMHAPHYECKOH 4YacTH KOT/a 11
U KPYroM TONKH COEJIHHAJOCH ABYMS m
6oxoBbIMH Tpybamu. IloBepxHOCTb
Harpesa Oblia 13 M2, Bec napoBosa
4,5 1 MomuocTs 13 1. c.

STOT NapoBO3 COXpaHAETCHA Kak
peauKkBus B KeHCHHrTOHCKOM Mys3ee.

JlbiMmorapubie TpyObl B TepBbIX
TpyOUaTHIX KOTJAX JAeJaJuCh Me/Hbl-
MH WM JNaTyHHBIMH. JKenesHble Tpy- _
Obl Brnepsble Oblau BeejeHst P, Cre- ==Ly
thenconom B 1841 r.

K 1830 r. Credencon no-
crpoun anas Jlusepnyib-ManuecTep-
CKOH . J. BOCEMb NapoBO30B, H
OHA TOPXKECTBEHHO ObLIa OTKPHITA AJas OOIEro mnoJb30BaHUs 15 ceH-
Ta6psa 1830 r.

Pyr, 35

Iaasa Tperbs

INEPUOJ 1830—1850 rr. — OKOHYATEJ/IbLHOE ®OPMUPOBAHHE
ITAPOBO3A

§ 9. OTAEJEHUE [ACCAXHWPCKOIo JABUXEHWS OT TOBAPHOI'O

B 1830 r. Pobepr Credencon, koropoMmy I'eopr Credencon nepezan
yIpaBJeHHe TePBBIM CBOMM 3aBOJIOM, NOCTPOMJ napoBo3 tHma 1 —1—10
«Planet» (Ilmanera) (¢ur. 36) !, HMEBIIHHA NOYTH BCE YePThl COBPEMEHHBIX
MapoBO30B: OH HMeJ TOPH3OHTAJbHBLIE BHYTPEHHHE IHIHHJPHI,
KOJIEHYaTyI0 OCb, TPyO4aThiit KoTea ¢ 120 ABIMOrapHBIMH TPYyGKaMHu.

Ero riaBuble pa3Mepsi: JHaMeTp LUIMHAPOB — 279 MM, guaMmeTp IBH-
KYIUX Koaec — 1524 mM, nasaenue mnapa— 3,5 ar, NIOMmajb KOJOCHH-
KoBo# pemerkd — 0,6 M2, moBepxHocTh Harpepa- 29,0 Mm%, nomHbI} Bec
B pabouem cocrosiHuu 9 1. Cuaa taru 470 kr. Cxopocth Joxojauna mo
50 km/uac.

[TapoBo3 «Planet» cTaj «HOpMaJbHEIM THNIOM» TOTO BPEMEHH, H UM 3a-
KAHYMBAETCA NepPBHIH mepud)l GOPMHUHDPOBAHHSA MapoBO30B.

Pasmepnl nacca)XMpCKOTO JIBHKEHHS OKas3aluCh, HECMOTPS Ha INpeay-
Npex/jeHde, HEOXHUIaHHO OoJbIIHMH, M TnpaeieHue Jlueepnyian-Manue-
CTEPCKOH . JI. PEIIHJO €ero OTAeJUTh OT TOBApPHOrO, MOYeMYy 3aBOJY
Crehecona OBIIM 3aKa3aHbl J[BA CHEIHaJbHBIX TOBApPHEIX [apoB0O3a
tuma 0—2—0, xoropele Oblnd moctpoeHsl B 1831 r. mo tumy «Samson»
(dur. 37), ¢ BHYTPEHHHMH UHJIHHJIpDaMH MOJ JABIMOBOH KOpPOOKOH. Bec
napoBo3sa 6w 10 T, ¥ OH MOT BECTH TOBApHHIH noe3x Becom 164 T (c mapo-
BO30M) cO cpepsed ckopocTeio 20 kM/yac.

1 ¢ur. 36 npeacraBager OAHH H3 NapOBO30B, NOCTPOEHHBIH mo THmy ,Planet®.

Mexay npounwm, Ha mapoBose 0—2—0 (,Globe*), noctpoennom Pobeptom Credenco-
HoM B 1830 r. mo npoexty lakBopra, Bnepenie ObT MOCTaBJeH NapoBOi KoaAnak (Cyxo-
NMaPHHUK).
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Ha ¢wur. 38 nokasaH npOJOJbHBIA paspe3 naposo3a 0—2—0 mno-
crpoiiki 1831 r., M3 KOTOpPOro BHJAHBI BCE JeTalH YCTPOHCTBAa: KOHyca
ele HeT, HeT KJanaHOoB M0/yBaJaa, 30JI0OTHHKH «pas/ieabHble» (cMm.ur, 287),
OTCeuKa TIOCTOSIHHAA OT SKCUEHTPHKOB uepe3 pblyarH Ha Bady I BIepelH
L HAHHAPOB.

Ho or storo tuma CKOpO NpHUIIOCH OTKa3arbed, TAK Kak «Samsony,
HMesl IIMHHYI0 paMy M KOPOTKYI0 6asy, HMCHbITbIBaJ 3HAYHTeNbHBIE KO-
aeGaHUA H BpelHO JeHcTBOBaa Ha nyThb. [loaToMy nocraBWiHM c3ajau
332 TONKOH MNOJAJEePKHUBAKINYI OCb, nepefiss B 1833 r. k tuny 0—2—1
(cpur. 39). Ha npaxrtuke nodyueHs! ObLIM HACTOJABKO OJaronpusTHBE pe-
3yJABTaTHl, 4YTO ObINIO pemnieHO 6GoJiee ABYXOCHHBIX TOBAPHBIX NAapOBO30B He
CTPOMTb M TEePEeHTH K TPEXOCHBIM THmaM, Tem Oojee uto 3TOro Tpebo-
BalM ViKe pasMepbl YBeJUUYHBILEroCs TOBAPHOTO (BepHEE <«YrOJbLHOT0®)
JABHKEHHS.

Takum o6pasoM, y:Ke B 3TO BpeMsi NPHILIOCH CTOJKHYTHCA C Kogaeba-
TeJbHBIMH JIBHXKEHHAMH NapoBO3a W JHHAMHYECKHM BO3JIefiCTBHEM HA IYTh.
910 ApPKO cKasaloch W Ha maposo3e 0—2—~0 (¢ur. 40), nocTpoeHHOM
saBogom Galloway, Berman & Co., Glasgow nas Jlueepmyiab-MaHuecrep-
cko# x. 4. B 1832 r. ¢ BepTHKATbHEIMH LWJIMHJIDAMH BrOEepeAH JIBIMOBOM
Kopobku. [amonupoBaHue W pasrpy3ka mepeiaHedl OCH OKa3aJucCh Ha-
CTOMBLKO OGOJBIIMMH, YTO OBIJIO HECKOJbKO CJydaeB CXoJa C PelbCoB,
IocJe 4ero naposo3 OBl NMepecTPOeH H HUJAMHJPLL MOMENeHBl MEXAY paM.

B 1834 r. PoGepr Credencon Brmimyctua napoBos tuna 0—3—0, Ha-
3BaHHLIA «Atlas» (Araac) (dur. 41), KOTOPHIA SABAAJACT B TO BPeMs CaMbIM
CHJIBHBIM TIAPOBO30M B MHpe. Ero sec 6bl1 17 T Ges Tenzepa.

«Atlas» 6wl mepBeift maposo3 Tuma 0—3—0 co cnapeHnBIMH KOJe-
CaMH M BHYTPEHHHMMM IHJIHHJADAMH; 3TOT THI BCKOpPE IMOIYUHJI IIMPOKOE
pacrpocTpaHeHHe.

Bun naporoszop 0—3—0 c Goiee AJIMHHBIMM KOTJAMH, ViKe BIIOJIHE
COBPEMEHHOH KOHCTPYKLHH, nocTpoiiku 1847 r., mokasaH Ha ¢ur. 42.
31ech, MeXIy NPOYHM, BHIEH NEPBHIA HAMeK Ha OYyIKY MAHIHHHCTA:
HapyxHas CTeHKa CO CTeKJaMH, Jake ele 0e3 KO3bIPbKa.

[TapoBos 0—3—0 6bi1 co3gan He cpasy. Kak yxe CkasaHo Bble,
Crepercon eme B 1826 r. mOCTPOHJ INEpBHI ONBITHBIA MapoBo3 0—3—0
C HaKJOHHBIMH LHJIMHApPaMH (Kak y «PakeThl»), HasBaHHBIH «Experiment»
(«OnpIT>). '

[lorom B 1827 r. T'akBopT mnepeperan mnapoeod (0—2—0 B 0—3—0
¢ BepTHKaMbHBIMM LMJIHHApamMu «Royal George» («Kopoas T'eopr»), u' B
1832 r. OH mMOCTPOWN ele OJAWH MAPOBO3 C TPeMsl CIAPEHHBIMH OCSIMH
0—3—0, Toxe C BePTHUKAJIbHBIMA LHJIHHADPAMH, HO BCE IOCTPOHKH 3THX
IapOBO30B HOCHJHM ellle NpPOOHBIA ONBITHBIH Xapaktep. MaccoBas xe
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ITOCTPOHKA MX Hayazachb TOJBKO MOCAe MOCTPoiku P, CredeHcOHOM ero

frapososa <«ATtaacr,

Bmecre ¢ Tem M nmaccaxupckuit naposos tuna 1—1—0 okasancs Maao

X . g = — S

— e T

<¢ur. 43

ycroduuBbIM. TTpu 3HauuTeNb-
HBIX CKOPOCTAX I0JYYaldHCh
TaKue KoJsebGaHHUsA peccop, KO-
TOPbleé  HayaJH  BBI3BIBAThL
onacenusa. TeMm He wmeHee
uHK. Bypu B MHTepecax npo-
CTOTBI YHNOPHO CTOSII 34 THI
1—1—0, noka aBa KpyuieHus
CO MHOTMMH JKEPTBaMM pe-
LIMJH y4YacTh 3TOrO THIA, KO-
TOopbl# BO ®panuuu Obln za-
JK€  BOCIpeIIeH 3aKOHO/AA-
TeJbHBIM IyTeM.

®Epcrep Ha CcBOeM 3aBO-
e («Vauxhall Foundry») B
1834 r. mocrpoun mepBhlit
TaCCaAXKUPCKUH I1apORO3 THIIA

1—1—1 C BHEUIHHMH FrOPH3OHTAJAbHBIMH UHIuHApPaMH (dur. 43),
HasBaHHBIH «Swiftsure» («Bbicrpora»). Pamsl G HapyxHble. [laposos

BrepBble ObIT CHAGXKEH
SKCLEHTPUKAMHM, HO TIPH
OTCYTCTBHHM IIPOTHBOBE-
COB OH JEHCTBOBAl pas-
pymaminuM ob6pasoM Ha
nyTh 1.

Oxazancs  3dayM-
TeMbHO JYYIIHM B 3KC-
JI0aTalMy  IaccakKup-
CKHH mapoBo3d 1—1—1 ¢
BHYTPDEHHHMH  LHJHH-
APpaMH,  TOCTPOEHHHIH
CredeHCOHOM M Ha3BaH-
Hel  «Patentee» («[la-
TEHTOBAHHBIH» ). Has

$Pur. 41

Goqee JErKOro NMPOXOAa 1O KPUBHIM OH HEe HMeJd T pebHel Ha

Oanmmaxax Beayme#d (CpeaHnei) ocue

ITapoBo3 satoro Tuna
rrocrpoiku 1834 r. ¢wr. 44,
45 u 463,

IMapoBo3sr THma «Atlass
0—3—0 u «Patentees 1—1—1

1 HecmoTps Ha Bce yaoGcTBa,
BBejennsie Pepcrepom, BHemHHE
TOpDH3ORTabHblE LHIHHIAPH, pac-
NpPOCTPaHHBIIHECH MO BCEMY MHpY,
B AHIIHH 10 NOCIEIHEr0 BPEMEeHH
NPHMEHANHCh OY€Hb PEeKo.

2 3TO BaXHOEL HOBOBBEIEHHE
o0 3aTeM 3a0biTO 10 80X ronos.

83 [Npusonum Gonee moapobHbie
YEepPTEXH STOrO apOB03a BBHIY €ro
HCTOPHYECKOTO 3HaueHHd. [lonob-

. _Hpl€é MapoOBO3LI OBINH IIpHCJAAHbI

H A4S TEePBHX PYCCKHX KeJe3HbIX
10pOr.
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CTPOMJIMCH JOJrOe BpeMs B AHIMIHM M KONHPOBAIHCh B Pa3HbIX CTPaHax.
OHHM CTaJH THIAMH <«HOPMaJbHBIMH» WJH, KaK TOrZa HX HasblBaad, «Ia-
TEHTOBAHHBIMUY.

C HeKOTOPHIMM H3MEHEHHSIMH, COOTBETCTBYIOIIUMH COBPEMEHHOMY CO-
CTOSIHMI0 TeXHHKH M TNPeJIbsBIAEMBIM 3KCNIOATALHOHHBIM TPeOOBaHMSAM,
tun 1—1—1 pepxancsi B AHraMH go 90-x rogoB ¥ B I'epmanHuu J0
1875 r.; ToBapHBIX e mapoBo3oB THna 0—3—0 O6BIIO NOCTPOEHO TaKoe
yHeIO0 (HECKOJBKO JIECAATKOB THICAY), UTO €ro MOXKHO CYHTaTh BOOOIIE
) «tunoMm XIX B.»; OH CTa/n BBITECHATHCH
tunom 0—4—0 toapbko B KoOHuUe 90-x
roJioB.

OcrajbHBIe TAPOBO3Bl, MOCTPOEHHBIE B AHIVIMH B 3TOT MepPHOJ, Tmpej-
CTaBJAJMH TOJBKO BHJAOH3MEHEHHS VKa3aHHBIX THIIOB, I[OYeMY IIPHBOJLHM
TOJIBKO HEKOTOpble BHOBbL BBeJIeHHbIE B 3TO BpeMs YCOBepLIEHCTBOBAHHSA
B I1apOBO3ax.

1. B Credencon obGpaTus BHHMaHHe HA OBICTpPOe paspylleHHe JLIMO-
BBIX KOPOGOK (KOTOpble YacTO HAKaAAAHCh JOKPAacHa) H JIBIMOrapHBIX

Tpy06 BCJAEACTBHE HE3HAUWUTENbHOH HX JJIH-
HBl (9 ¢yTOB) M mMOTOMY O4YeHb BBICOKOH
TeMIlepaTyphbl BBIXOAAIMX ras3os. [Ipous-
Bel¢HHBIE M3MepDeHHs VyKaselBaau ee J0
773° F (412° C). Ilosromy P. Crecpencon
VAAHHUI JABIMOTADHBIE TPpYOH
(1842 r.) no 14 dpyros
U TeMmmeparypa cpa-
3y ynana g0 440°F
(227° C); xoTawl cTa-
JM 3HAUUTEJbHO 3KO-
HOMHYHee, HO BMecTe
C TeM H TsKeJee, 4TO
0Ka3aJo 6ouabiIoe
BIAMSIHHE  Ha  KOH-
CTPYKIHIO KOTJOB M ¢
SKHNAXKHOH YacTH. ; ;

Tlpu  yxamHeHuH Pur. 48 ®nr. 49
KOTJIOB NapoBO3bI
Cpasy npHoOpeJau 3HAYHTENBPHO OOJee COBPEMEHHBIH BHJ, YTO, Hampumep,
BHIHO u3 ¢ur. 42 u 47, npeACTaBIAIONINX NapoBo3 tuma 1—2—0, mo-
crpoenHbli 3aBojoM P. 'Credencona u K° B 1848r.

2. isvkeHHe NpPH HeGOJBINOH JJMHHE TNEPBBIX JOPOr YacTO IPOHC-
XOIHJIO TOJNBKO JHEM, NodeMy He ObIJIO HEOOXOAUMOCTH B OCBETHTEJbHBIX
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npuGopax, ¥ TOJBKO MHOTJAA K NapoBO3y NpPHKpenJsiach B ciaydyae HeoO-
XOJHUMOCTH MeTaJJIHyecKass KOP3HHA, B KOTOPOH HOYBIO ropea yrojib
(cm. ur. 25).

Ilopobroe npucrnocobJeHHe H 3aMEHsJ0 COBPEMEHHbIE CHrHAJLHBIE
¢hoHapH, KOTOpBIE TOABHIHCH TOJBKO MO3Xe Ha aMepHKaHCKHX mapo-
BO3ax. :

Ora KOP3HHA M KOJOKOJ Ha MapoBo3e GbIIM HAYAJOM CHIHAJH3ALUH.

3. B navase tpuauateix rojsoB XIX B. mapoBo3bl ele He HMeJH
CBHCTKa, KOTOpHIH Obl1 BhepBole BBeleH B 1833 r. Ha Dowlais’kom
xemesojenareabHoM 3aBojie. B 1833 r, na maposose «Camcon» Oblia ycra-
HOBJeHa mapopag Tpyba (dur. 48), Heuro BpOjAe CHPEHHI, NpPeJBeCTHHK
ceucrka. [Tocae ofHOro :Kene3HOZOPOKHOTO MNPOHCINECTBHSA (Hae3ja Ha
reaery) I. CredeHCOH 2aKasan CBHCTOK MacTepy MY3BIKaJbHBIX HHCTPY-
MEHTOB H BIEpPBbIE €ro nocTaBHa Ha maposose B 1835 r., mocae yero oH
H craa oOmeynorpe6HTeNbHbBIM CHTHAJIbHBIM NPHOOPOM MJsi BCeX Mapo-
BO3OB.

4. Pambp mapoBoO3a cHayala ObiM M3 JAepeBAHHBX 0a-
MOK, CKPENJeHHBX JXEeJNEe3HbMH JHUCTAMH H C NPHBEPHYTHIMH
OYyKCOBBIMHM HanpasastomuMmH (mexamu). 3arem B 1830 r. Credencon spen
pamy M3 JBYX XEJe3HbIX JHCTOB, MEXAY KOTOPLIMH NOMEIalHCh JyOuBbIe
npoknaaxy. [lono6Hble paMBl HAa3bIBAJHCh «CaHABHYaMH» («Sandwich»)
H J0Jroe BpeMs NPHMEHAJHCh B AHIVIMH, TOKa HAaKOHel He ObBIIM 3aMe-
HeHbl pPaMOH H3 OJHOTrO JHUCTa, 00pasoBaBIIH TaK Ha3bIBaeMBIA
€eBPONMEUHCKHUH THIN, UMEIIIHA NMOYTH HCKJIIOUHTEJIbHOE pacnpocrpa-
HeHue B EBpone ¥ B Hacrosflee BpeMs.

B 1830 r. sHamenuthi#i Bypu (Bury) nepBriii BBesn paMy H3 JKele3HBIX
O6pycKOB, M TOCTaBHJI €e Ha TNepBOM CBOeM TIapoBo3e «JIueepmyab»
(cur. 51), nocmanHom B Amepuky aas [Turrc6yprckoit XK. J. DTH pambl
BIOCHEACTBHH OBIIM BHITECHEHbI YKA3aHHBIMH JHCTOBLIMH H CHOBa Havald
BXOJHTh B ynortpebieHHe TOJMBKO nociaenHee Bpems, HO B C. AMepuke
HACTOJbKO NPHBHJKCL, YTO BCE aMePHKAHCKHe ITapOBO3Hl 0 CHX TOP cHab-
HaATC OYKCOBBIMH paMaMH, KOTOpBle Jaxe IIOJAY4YHJIH HasBaHHe aMme-
PHKAHCKHUX.

5. 3HauHTeNbHYI0 3BOMIOUHMI0 TIOTEpPNeNH W MAapOBO3HEIE KOJeC a.
OHu cHauasla JeJaJucCh JePEBSHHBIMH C JKeJe3HbIMH OaHzaxamu (Ha napo-
Bo3e «Stevens» oHH OblIu ToJiHHOU 3/4"); B 1831 r. P. CredreHcon menan
KoJieca ¢ YYTYHHBIMH CTYNHIAMH H C JA€PEeBSHHBIMH CIHLIAMU U 000J0M NPH
KejnesHoMm Oanpmaxe; B 1832 r. Bypy Ha CBOMX NApoBO3aX VYiKe CTaBHJI
UyryHHBIE CHHUIBI KPYIJaOro CedeHHs, KOTOPHIe C OJHOH CTOPOHBI BBHHUH-
BAJHCh B UYTYHHVIO CTYNHUY H OblIH CHaO:xeHBl Ha KOHIAX radkami, a Ha
IpyroM KoHle uMend T-o6pasHeBIf BHI MW NPHKPeNJIAJHCh K 060xdy.
Takue ke Kojeca CTaBHJI M 3aBOJ DaagBHHA Ha CBOMX IapoBO3ax
(cur. 49).

B 1837 r. ¢dupma Kurumnr (Kitching) cocraraana xonmeca U3 4yryHHBIX
CerMeHTOB, MeX/Jy KOTOPBIMH NOMeNlalHuCh JiepeBsiHHble KIHHbS; CEerMCHTHI
00OXBATHBATHCh JKeJNe3HBIM GaHJaXOM.

Uro6sl He OBIIO ocHabneHHs KJIHHBEB B CYXYyH IOroAay, OHH MO-
JHBAJHUChL BOJIOH.

Kak puauMm, Bce 370 GBIIO- OUEHb HECOBEPIIEHHO, H TOJBKO aMepH-
KaHIBl BBEJH 3/1eCh BeCbMa 3HAYHTEJbHBIE YCOBEPIICHCTBOBAHHS, HayaB
Ha 3aBojie Po gixepc (Rogers) B 1837 r. oramBaTh KOJeCa M3 4YyryHa
C MyCTOTeJbIMH CHHLIAMH OBAJBHOIO CeUeHHH. _

CranpHble xe OaHAaXH, NMaTeHT Ha KOTOPBIE B3fJM 3HAMEHHTHIH [ yu
(Gooch), mosiBuance B 1840 r. Ilepsblii napoBO3, CHaOXEHHBIA HMH, OBLT
1—1—1 Boaewmo# 3anagsHo# x. A. (Great Western).



Hawaao amepurancrkozo naposozoempoenus 41

CnaomHble KoJe-
ca B IlapoBo3ax
BCTPEYAJUCh HHOTJA
naxe 10 40-x rojos,
Hanpumep, oboj coe-
JUHSICSL CO CIHLIAMH
IIOMOIIBI0 CEerMeHTOB
U3 XeJe3HBIX JIHCTOB,
ckpenygeMbx GoJjra-
mMu. Ho npu akcnaoa-
TalHK¥ Noja00HBIE KO-
meca  OKasbIBAJIKCh
TSDKENBIMH M TIpejo-
CTABISIIM  CHAHILIKOM
50JBIIVIO  TIOBepX-
HOCTh GOKOBOMY BeT-
py, noyeMy GblIM OC-
TaBJEHbI.

Hakoneny orwme-

@ur. 30

TUM BBejJleHHe BypH Kpyrabix KynonooOGpasHBX TOIMNOK, 4TOOB
YBEJIHYHTb IapOBO€ NPOCTPAHCTBO HajA Tomnkoi. [TogoOGHbIE TOIKH, He-
yA0OHBIe TIO CYILECTBY, TaK KaK TPYAHO HM3IMOTOBJIAJMCh H JaBajH MeHb-
IIy10 MOBEPXHOCTb Harpesa, ObIM 3aTeM OCTaBJEHbl, HO B TO BpeMfl, OJ-
HaKO, OMH HallVIH IUHPOKOE ¥ NPOJOJIKHTEJbHOE IIPUMEHeHHE, MEXIy
npouum, B ['epmanuu (dur. 51, 60, 85 u 86).

7. B aToT e mepHoj OBl H3YyYeH H KOHCTPYKTHBHO O(hOpMJIEH OCHOB-

HElSI=|S

Pur. 52

| s

T Yo

HOH BONPOC O mapopacipeje-
JeHUH, HO BBHUJY €ro Bax-
HOCTH OH BBIJEJEH B OTHA2IDb-
Hyio raasy (§ 32).

§10.HAYAJIO AMEPUKAHCKOI'O
[TAPOBO3OCTPOEHUS

HMpea melesHOLOPKHOTO
Tpaucnopra 3apoaunacsk B C.
AMepuKe BecbmMa DaHO (KHHE-
ra CTuBeHCa O HeM BHIIJIA B
1812 r.—cem. § 7); B 1825 1,
CruBeHC MNOCTPOHI HebOJb-
uryio 3ybuatyw K. A, U Ia-
POBO3 C BepPTHKAJbHBIM KOT-
JIOM, HO yCIexa He HUMeJ, BBI-
3bIBasl Pe3KYI0 ONIO3WIHIO B
ob6miectee. Ho yxe B KoHLE
20-x ronoB ycrnexu eBpoiei-
CKOTO .-J. CTPOMUTENbLCTBA
3aCTaBHJIH aMEpPHKaHIEB M3-
MEHHUTb CBOH B3rJasl, U B
1828 r. B EBpony or «[ena-
BeP-TYJI30HOBCKOTO obmiecT-
Ba MO 3JKCNJOATALHH KaHa-

,JIOB» OBl KOMaHJUPOBAH HH-

JKeHep AniaH, KOTOpPBIH H3Y-
YU K.-J. DeJN0 W KyIOHJI de-
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Thipe NapoBo3a; TPH —
CTAPHUHHOH KOHCTPYK-
UMK H C BEePTHKaAbHbI-
MM HMIMHApamu U Oa-

-"7':"'“'““- JIAHCUPAMH, OTUACTH Ha-
ll ml[lﬁ MTOMHHAIOUUMH 11apOBO3
«ITIXTAIHA Buaius

[I—"hi Xepnes (¢pur. 20). Ilep-

Bblif eBpOneHcKuil mna-

poOBO3, nNpPHUOBIBIIMK U3

AHrauu B AMepHKY, Obl

YKa3aHHOH  KOHCTPYK-

dur. 53 nuH 3apoga Faster

Réstrick & C® u nHaswbl:

Banca «Stourbridge Lion» («CroopGpumxckuit Jles») (dur. 50), HO OH
paboTal HeJ0JTO.

UerBepToli maposos Obll «Amepukay (¢wur. 31), KOTOPBHIH ABJIAICH
TIepBEIM ITAPOBO30M, HECHIMM B AMepHKe PeryisipHyi cayxkoy.

3ateM HeKOTOpoe BpeMmsi AHrJusi Obla MOCTaBIIMKOM 1apOBO30OB A
C. Amepuxd, ¥ 3a Jecarb Jer (1828—I1838 rr.) ux OblIO nocTasdeHO
Oonee 140, npeumyuiecTBeHHo 3aBosoB CredeHcona u Bypu.

B 1831 r. aasox Bypu nocrpoun jpas [MTurrc6yprcko# x. 4. (B C. Ame-
puke) mnapopos 0—2—0, HaswBaBKHca «Liverpool» («JluBepnyinbs)
(cpur. 51), ¢ rOPH3OHTAJbHBIMH WHJHHAPAMH NOJ JABIMOBOH KOPOOKOH,
OpPYCKOBBIMM paMaMH M KpyrIoi KynojsooOpasHoit Tonkoi. [laBienue
B KoTie Obio 3,6 ar ‘" Bec mnapoBo3a B paboueM COCTOAHHH 5,6 T;
AuameTp UMAMHAPOB 230 Mm u Kotia — 914. mm. [lapoBo3 BO3Wa mnoesza
BeCOM 75,5 T €O <CKOpOCThIO 24
KM[yac 1o TOPH3OHTAMH.

AHrnHMiCKHe TIapOBO3bI CJYXKHIHN
nepsoe BpeMmsa obpasuamu aiasa ame-
PHKaHCKOTC MNapOBO30CTPOEHHH, HO
BCKOpe OOHApyXHJIOChb, HYTO OHH He
COOTBETCTBYIOT YCJAOBHSAM 3KCIJIOATA-
LIMH aMepHKaHCKHX JIOpOr:

1) Gaarojapsa MajblM KamnuTalo-
BJAOXEHHAM ~TepBble aMepPHUKaHCKHE
JIOpOTH MMeJad BecbMa caaboe Bepx-
Hee cTpoeHue C OOJBIIHM KOJHYECT-
BOM KDHBBIX Majoro pazmuyca (c
1espio 06xona npensTcTBUi 6e3 BHI-
eMOK, Haceine# ¥ mp.), utro TpeboBa-
JIO pacmpejieseHAs] JAHHOTO Beca ma-
poBo3a Mexay OGoJablIuM
KOJHUYeCTBOM OcCel (crapeH-
HBIX HJIM TOJJIePKHBA0-
IKX) W NPUMEHeHHUs MOBO-
DOTHBIX TeJeXeK;

2) nioxas oXpaHa Ke-
JE3HBIX JOPOT B MaJo Ha-
CeJIeHHBIX MeCTHOCTHAX Tpe-
6oBajla NPHMEHEHHS «CKO-
TOOYHCTHTEACH » («ILIYyTOB»)
U PE3KOH CHTHaJH3aAUHH H
OCBeMIeHHs.
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ITosTroMy HeKOTOpbIE NMAapOBO3bl, MOJy4YeHHBbIE M3 AHIMIHH, OLIIH <ame-
PHKaHU3UPOBAHLI», T. €. MepejeJaHbl Ha aMepuKaHckuil nag. Ilpumepom
CJAYXKHUT 3HAMeHHTHIH naposo3 «John Bull» («/lxxon Byab») !, nocTpoOeHHbBIH
szapogom P. Credencona u K° B 1831 r. maa x. g Camden and Amboy
((pur, 52), i

ITo npubeitiun B AMepuKy OH Oblix nepexenan (¢ur. 53): 1) 6bian cuaTht
JAblia, ¥ Beaylled ocH Obll gaH pas3bGer B 35 MM Jas BO3MOXHOCTH
npoxoja no KpUBbIM; 2) KoTea Obli OO HT AepeBOoM; 3) Koamak
C TONKH IepeHeceH K TpyOe; 4) NOCTaBHIM KOJOKOJ H Bnepeiud OOJ5LION
¢ 0o H apb; 5) Bnepean NapoB03a MOCTABKUJIX HA OTAeJbHOM OeryHkKe CKOTO-
OYMCTHTeNb (npejaBecTHUK OHuccens); 6) TeHaep OblI cjenaH B BHJE BaroHa
‘C.HaBecOM (mepBHI HaMek Ha OyJKy MalHHHCTA); 7) TeHgep Obli cHabxeH
TOPMO30M, KOTOPHIH TNPHBOJAHA B JEHCTBHE KOHAYKTOP IOCPECTBOM
JUIMHHOTO pblYara; AJs KOHAYKTOpa B 3aJHeH CTeHKe TeHJepHOH OyaKu
OBIIO ‘clleslaHO cHAeHHe. Bce 3TH HOBOBBEJEHHs JIETVIM B OCHOBY CO3/a-
BaeMoro B AMepHKe CNelHaJbHOTO AMEPUKAHCKOrO MapoBo3a Z,

ITapoBoz «/lxxon Byab» mnpeiacraBiasier KJacCHuecKHH oOpasel; IpH-
€noco6/IeHdss KOHCTPYKLHH IIapoB03a K CYIIECTBYIOUIHM YCJIOBHSIM 3.-J.
aKcnoaTanuuy. Kak BHAMM, 3TH YCJIOBHS 34CTABMJHM CpPasy BBECTH LeJIbIi
psAx Ba)KHEHIIHX HOBOBBEJEHWH, He OBIBIIMX paHblle B ynoTpebiaeHuH.

IlepBrle amepHKaHCKHe NMapOBO3Bl C BEPTHKAMbHBIMH KOTJIAMH He(OJb-
1WHX PasMepoB ycrexa He MMeJH; STH I1apOBO3bl, Ha3BaHHbLIE BCJEJCTBHE
‘OTJMYHTEJBHOTO BHJA M paboThl GalaHCHPOB «Ky3Heunkamu» («Graschop-
per»), nocrpoenHsle B 1835 r. Jlxuaaunremom u Yaiuencom (Gillingham
u Winans) B Amepuke aas k. A. Baarumop — Oruo B KoJuuecTBe BOCh-
MH, — paboranu 50 (!) zer (dur. 54). Luauuap u KOoTea BEPTHKAILHBI]
JIBM)KEHHe 4Yepe3 JBa OTJAeJbHBIX Bala, COeIMHEHHBIX 3y0yaroit nepeja-
yel, nepejaercs CHAapeHHbIM OCAM JIbIHLIAMH C BHEIIHHMMH KPHBOLIHIIAMH.
CneBa oT KOT/Ia BHAEH BEHTH A ST O P, paboOTAlOMMUi MATHIM Mapowm,
KOTODBIH CAYXHJI JJIsi HCKYCCTBEHHOH THATHS,

B sT10 xe Bpemsa (1832 r.) AnnaH NMOCTPOMN YeTHIPEXOCHBIH JI B O H-
Ho# mnapoo3 (cur. 55) «tOxnaa Kapoauna» (tun 1—1—0 + 0—1—1),
B KOTOPOM Mbl BHAMM IIpeJIIeCTBEHHHKA IapOBO30B CHCTeMBl Pepau
(cm. § 17), HO B TO BpeMs NoJpaxarejedl OH He Hallesl.

OcoGeHHOe 3HayeHHe HMeJO BBeJeHHEe MOBOPOTHBIX Te e XK eK.
Brepsrble TakoByl npuMeHuJa B napoBosax John Jervis (ryaBHbIE HHKEHED
nojasmxHOro cocraBa Mohawk-Hudson'ckoit x. m.) B 1832 r. (dur. 56),
W TOCJe 3TOrO TEJEXKH TOTO HJIH JAPYroro BHAa CTadu HeoOXO0 UMOoH
NPHHAMENKHOCTBID aAMePHKAHCKHX IMapoBO30OB, IpHUYEM Jaixke aHTTHHCKHE
3aBOJbl CTPOMIM MOJOGHBIE MApPOBO3BI JJAs AMEDHKH, He BBOIS UX y cebst
€lie B TeYeHHE HECKOJbKHX JAeCATKOB JeT.

Ha noBopoTHyI Tesexky B3aad maTeHT eute B 1812 r. 6pares Uenmen
(Chapman) B AHIVIHH, HO NapOBO3 C TEeJEXKKOH OCYIIECTBJEH He OBLI, 32
HUCKAIOUeHHeM TOJbKO mnapoBo3a «Earl of Airlies («[pad 3SDpau»), no-
crpoernoro B 1833 r. cdwupmoit Carmchael & Co B Iuupgee (pwur. 57) u
CcHabXeHHOr0 NMOBOPOTHOH TenekKoH ¢ 3a g1 u (tun 0—I1—2). ITaposos pa-
Soran po 1850r. D10 6Bl OZHH M3 NOCTEJHHUX NMAPOBO30B ¢ BEPTHKA/b-
HBIMH IIHJIHHADAMH.

OTKpBLITHE MAPOBO30CTPOUTENBLHOrO 3aB0oJa banasuna B Puianeis-
{DHU U psia APYrHX 3aBOJOB COCTABHJIO 3MOXY aMEePHUKAHCKOI'0 MapoBO30-

1 [TeproHauanbHOe Ha3BaHHe 10 MepelelkH Owbuio «Stevenss (Ctusenc).

2 Maposos ,Jlwou Byan* pabotan mo 1866 r. m B Hacrosmee Bpems xpanurca B Ha-
1UHOHAJTbHOM MYy3ee B BalIHHITOHe KaK PelHKBHS.

8 JlepBulil cayvaih MCKYCCTBEHHOH TATH MapoOBLIM BEHTHAATOPOM, YCHAeHHO paspaba-
THIBAEMOIl TOJBKO B HACTOSNIEe BpeMs.
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CTPOEHHS; C OTKPBITHEM STHX 3aBOJIOB CBOeoOpasHOe KOHCTPYHPOBAHHE
aMepHKaHCKUX NMapOoBO30B SHEPrHUYHO IOILLIO BMepeJ], NPHYEM IMOJpaKaHue
aHrauickum obpasuaMm ckopo Obl10 ocrasieHO. M3 mapoB0o3oB 9TOH 3MOXH
OTMETHM:

$dur, 56 <ur, 57

1. Taporoa, naseannwfi «Die Witt Clinton», nocTpoeHHBIA Ha 3aBOJE
«West Point Foundry»> B Hbwo-HMopke B 1831 r. Ha ¢ur. 58 npexacrasiex
STOT NapOBO3 C COBPEMEHHBIMH €My NacCaXMPCKHMH BaroHaMH (BBICTABK&
B Umkaro B 1893 r.).

dror mapoBo3 umea Tpy6GuaTeiii Kortea ¢ 30 MeAHBIMH TPyOKamMH
u Becun 6 7. Ckopocts moxoauna no 24 km/yac. Ha HeM BHJeH napoBod

KOJAMaK M HaBeC HaJ TeHAEepPOM, 3aMeHSOMMA OyJAKy MamuHKCTa. Barossr
elle He OTOLLIM OT BHJa OOBIKHOBEHHBIX Kaper.

2. OueHb MHOTO JAJsI YCOBEPIIEHCTBOBAHHUA aMePHKAaHCKOro apoBo3a
caenan wussecTHui wHxeHep KemGen (Henry Campbell). IToctpoennsii
no ero mnpoexty maposo3d (1836 r.) mas k. a. Philadelphia—Norristown
(cur. 59) Obla cHabxeH yiKe ABYXOCHOH TeJEXKKOH, HO TaK Kak TelermKa
ellle He MMeJa LeHTPaJbHOrO INKBOPHS, a MOIJA HMeThb JBHXKEHHE TOJBLKO
N0 BEPTHKAJbHON IIJIOCKOCTH (BePTHKAJbHBIE BBICTYIBI B paMe TeJIeXKH
MOT/IH CKOJIb3HTH B BbIPe3ax IVIaBHOH pambl), TO NMapOBO3 HMMeJ MKeCTKHX
XOI.
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3.B 1837 r. Ucryitxk u Tappucon (Eastwick u Harrison) mo-
crpouan napopos «Herculesy («["epkyaec») (cur. 60), y KOTOpPOro renaemxka
yie HMMeJa LEHTPa/bHbIi IIKBOPEHb, H KPOME TOrO OHHM BIIEpPBbEIE COEIHU-
HUIM peccoppl OaMaHCHPOM.

[Taposos paGoran yxe c Aasiaenuem 6,5ar, secua 1471 (97— cuen-
HOWM BeC) M MOr IO TOPH3OHTAJH BecTH noesj B 265 7. Ho aror naposo3s
uMes elle oyeHb COJMHMKEHHbIe
OCH  TEJEXKH, I04eMy TpH- ﬂ
UJIOCE MNOJAHATHL BBepX ’
UMAMHAPBL M HAKJIOHHTh HX
OCH.

4. B 1837 r. 3HaMeHHTHIH ;
Pomxepc (Rogers) OTKpbla B 1
Heto-HMopke - cBO# mnepsbiil 3a-
Box (dbupma B TO Bpems Obliaa

[gg: !
«Rogers, Ketchum and Grove- =
nor»). : : .
[ToctpoenHBI# 110 NPOEKTY RN NAY NS DI (T3

Pojxepca nepeBLlii NapoBo3 TH- A b =
na 2—1—0 umenr MPOTHUBO-

Bechl Ha BeJAYI[HX KO- - e
Jecax (BNepBhle B HCTOPHH

1apoOBO30CTPOCHUS). Pur, 59

Hnes mpoTHBOBecCOB
MPaKTHYeCKH BHAYHMTENbHO OMNEpejHJa TeOPeTHYeCKOe H3yYeHHe BOIpoca
O JMHAMHYECKOM BO3JEHCTBY HA NYTh.

B 1847 r. nemeuxwuit urxkenep [oanay, a Takxe B 1848 r. Jle-lllatenne
80 ®paHUMH, C LeJbI0 H3YYeHHS KoJebaTeJbHBIX JBHKEHHH NapoBo3a,
MOJBECHJIH ero Ha LensX M NMyCKaJH B XOJ MAallHHY, NpHYeM ObLIO KOH-
CTaTHPOBAHO, YTO JIerKHe NMPOTHBOBECH MOI'YT YHHUYTOXHTb BePTHKAJbHBIE

Konebanus;  JHanbHelilee
JKe YTsDKeJeHue, YHUUTO-
JKasi TOPHU3OHTalXbHBIE I10-
JlepruBaHusi, CONPOBOK-
laeTca TMOABJEHHEM BHOBD
& BEPTHKAJIbHBIX KoJseda-
HHHA.
: : - - MMoaxe, B 90-x rogax
= NPOLLIOro CTOJNETHH, PO~
- B T i, oA W3BOAUJ HAOMHOAEeHHS HaI

\'{4 w = d i WY BUOPALUAMHE MOCTOB TIPK
! / Z ©  1poxoje NMOe3j0B aHIJIHII-
LY Ly ckuii mpodeccop-cencMo-
= jgor MunH; oH TakXe H3Y-

dur. b0 yan H® KojaebGareabHbe

JIBHIKEHHS CaMOro mnapo-

BO3a, npuueM ceficMorpad 3anHchiBan 3TH KojaeDaHusi B TPeX B3aUMHO

NepHeHUKYAAPHBIX MI0CKOCTX, OTMeueHO OBLIO UCKIIOUHTENBHOE BJHSA-

HHe PalHOHAJbHO CHPOEKTHPOBAHHBIX NPOTHBOBECOB HA CIOKOHHBIH XOJI
[1apOBO30B.

OxoHuaTebHOE H3YYEeHHE 3TOTO BOMPOCa — BAMAHHE Pa3MHUHBIX (hax-
TOPOB Ha JAWHAMHUECKOe BO3JeHCTBHEe HA MyThb M Ha MAaKCHMAaJbHYIO JOIY-
CTUMYI0 CKOPOCTb MABMIKEHHS — IPOM3BeNeHO TOJbKO B XX B. psaIoM
yuenbnx: Mapbe, Haganem, ®. Boppucowm, IleTpoBEIM B MHOTHMH JIPYTHMH.

5. Ha ¢ur. 61 mpexcrasrer naposo3 «Misissipi» x. x. Illinois Central

|
|
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(1834 r.) ¢ Oyakoit MamIMHKCTA yKe HAa NApOBO3e M PACHOJOMEHHOH Hal.

KOTJAO0M, 4YTO 4acTOo JeJadoCb H BNOCJAEJCTBHH.

6. B panbHefleM aMepHKaHCKHe NMapoBO3bl CTaldH GBLICTPO COBEpIIEH-
cTBOBarbesi: X 50-M rojam emle BCTPevaaHCh KynoJaooOpasHbie TOINKH

Hble OanaHcHpbl, OYAKY MamuHHCTa (KOTOpPOH elle

(dur. 62), HO 3areMm
OHH NpHOOpenn yiKe
BIIOJIHE 3aKOHYeH-
HbIA BHJ, Ipencras-
JIEHHBIH, HalpuMmep,
Ha ¢ur. 63 (naposos
«General» mocrpoi-
KH Hayaja 50-x ro-
JIOB), KOTOpBIH HMe-
er yixe BCe INpPH3HA-
KH COBPEMEHHBIX HaM
apoBO30B. Pon-~
Jepe, pasJBHHYB OCH
TeNEeHKH, IOCTaBHII
rOpU30HTAJbHBIE LU~
JUHAPBEL C 30J0THH-
KOBBIMH KOpPOOKauMu
HaJ HUMH; 1apOBO3bI
AMeJH YKe KYJIHcCy
Credpencona, peccop-
He Gbli0 B EBpone),

COBPEMEHHOE OCBEUIIEHHE H CHI'HaJH3alHio, COBDEMEHHHH TEHJAep H Ip.

@nr. 63

3a kKakue-Hubyap 10—15 Jer amepHKAaHCKHH [apoBO3 TakuM o0pasom

BIOJHE C(HOPMHPOBAJICH.
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7. B CIIIA y ToBapHBIX MapoOBO30B HayajH ObICTPO yBEJHYHBATb YHCIO
CnapeHHBIX Ocelf, Ha MHOrue JecatujaeTHss obroussa Espomy.
Yixe B 1843 r. GulaM nocTpoeHsl 3aBozom DBanjiBHHA mapoBO3bl THIIA

D—

bur. 64

0—4—0 no npoexry Yaiimenca (Winans) aas x.x. Western—Massachu-
settes R ¢ BepTHKaJIbHBIM KOTJIOM. 'OpH3OHTaNbHBEIE LHAHHADE IPHBOIHIH
B JIBHMEHHe CllapeHHbie OCH uYepe3 NPOMEXYTOUHBIH Bal H 3y64aTyw Ie-

Pur. 65

pemauy (cur. 64). Ozxna peccopa oOcayxkHuBaza OYKCH JBYX COCEIHHX
CIAPEHHBIX OCeH, YTO YacTO BCTPEHaJOCh M BIIOCJEJCTBHH.

3arem stor THNM B 1844 r. VYaiimencoM Owii mnepegmenan (¢ur. 65),
NPUYEM BEPTHUKAJbHBIE KOTJbI 3aMEHEHbl TODU30HTAJbHBIMH (k. 1. Balti-
mor — Ohio). Ilyrem paibHefmed 3BoawOUHH 3aBoAoM banaBuHa OblIH
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nocTpoensl naposossl 0—4—0 B 1846 r. mas x. . Philadelphia—Reading
yie Ge3 NpOMEXYyTOYHOro Bajia M 3yGuaThiX nepejay-— CHayajga C KyIo-
JI000pPA3HONA TONKOH M HAKJOHHBIMH IHJIHHJDAMH, NPHUEM BeAYIIEl0 OCbIO
6bl1a ueTBEpTas CHapeHHas, 3aTeM C HaKJOHHBIMH JKe UHJAMHApPaMH, HO
TpeTbeH BeAylleH OCbI0 W, HaKOHel, B Hayajae 50-X roJoB Obla MOCTPOEH
TaKO# e NapoBoO3, HO € FOPH3OHTAJNbHBIMH UMIHHApaMH (pur. 103).

B 1848 r. saBogom DBaazsuna no npoekty YaHHeHca e ObLIH IIO-
crpoeHbl napoBo3sl THna 0—4—0 ¢ oromieHHeM aHTpauMTOM (C GOJBLIOH
HM3KOH TOnKo#) W OYAKOW MalHMHMCTA HaJ UHJAMHAPHYECKOH YacTbio
KOTJa, HOCHBIUHE HasBauue «BepOmoar (¢ur., 66), aaa paga K. I

-
!
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dbur. 66

Kax BuauMm, yxe kK 50-m romam Obll BeIpabOTaH THI IapOBO30B
C 4YeThbIpbMsi CIAPEHHBIMH OCSIMH, KOTOPbIH Hayaa noTtoM OBICTPO COBep-
TIEHCTBOBATHCS W OBbIM CHAOKeH NpPH YBEJWYEHHH CKOPOCTH JBHIKEHHS BIIE-
peau GeryHKOM HJIH TeNeXKOH.

TakuM 06pasoM NapoOBO30B C TPeMs CHAapeHHBIMH OCAMH, KOTOpHIE
fouty ‘B TeueHHe Bcero XIX B. sBasamch THnuuHbiME Ajs EBponer, B CIIA
NOYTH He ObLIO W TaMm GBICTPO NepellIH K NapoBO3aM C YeTHIpbMsf Cla-
PEHHBEIMH OCSIMH.

Pacuper aMepHKaHCKOrO MapOBO30CTPOeHHs Obl TaK ObICTD U $IPOK,
aMepMKaHCKHe TapOBO3bI BBLIMJIKCH B TaKyl cBoeoOpasHyio dopmy, 4TO
aMepUKaHIbl CBOH MapOBO3bl CYMTAIOT He Oe3 OCHOBaHHS TIOPAOCTBIO
AmepuxH.

OcHOBaHHO® HA €BpPOMeHcKUX o00pasnax, aMepHKaHCKOe MapoBO30-
CTPOEHME NOLIJIC CBOMM NyTeM H B CBOK OYepelib OKasalo Morydee BJIHf-
HUe Ha NapoBo3ocTpoeHHe B Eppone.

§ 11. BOPbBA 3A IIWPUHY KOJIEM U IIPOBJEMA CKOPOCTH

B pas6upaemylio 3MOXy ellle HHYEero TBePJO YCTAHOBJIEHHOrO He ObLIO,
BCE HAXOAMJIOCh B MEPHOJE HCKaTeldbcTBa. PAX JAOPOr HMeN «HOPMAalbHYI
IHPHHY» Koaeu (4'8'/2” = 1435 mm), HO NpH NMOCTPO¥Ke B AHrauM Hoib-
woit 3amagHo#i k. A. (Great Western) 3HaMeHHTHIH ee CTPOHTeNb
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uHxK. BpyHedab ! (Brunel) mobuicsa ot mapjameHTa paspelieHHsl MOCTPOUTH
ee wUpUHOM 7°(2 133 MM), cuMras, 4YTO NPH TaKOH IIMPHUHE MaPOBO3bI
OyayTt GoJee YCTOHUMBBIMH H CMOTYT pasBHBaTh BhICOKHe cKoOpocTH. [Tpej-
CTABUTENH HOPMAaJbHOH KOJEH CTAPaJHCh JOKa3aTh, YTO B 3TOM OTHOLLEHHH
HX KOJesl He yCTymnaeT IUMPOKOH, UTO BbI3BAJO YMOPHOE COPEeBHOBaHHE,
B CHJAbHEHIIEH CTeneHH CcrnocoOCTBOBABILIEEe PAa3BHTHIO H YCOBEPIIEHCTBO-
BaHUIO mnapoBo3a. Hauanach
6oppba 3a LIHPHHY KOJIEH,
npojo/kasiuasics 15 aer u °
OKOHuMBLIasica nobGe ol HOP-
MaJbHOHM KOJIeH, TaK KakK IIH-
poKas KoJiesi, [IPH 3HAYHTe/b-
HOH ee JOPOrOBH3HE H 3KC-
MJI10aTaUHOHHOH HEeBLIFOAHO-
CTH, O0KasalnoCh, He HMeJa,
CPaBHUTENbHO C HOPMAaJbHOMH,
M OKHJlaeMbIX IPEUMVIIECTB 2.
Bmecte ¢ Tem 6blia BBLA-
BHHYTa nmpob6Jaema CKO-
pocTH. Iro obuee noJo-
JKeHHe, YTO IPH MOSABJEHHH
HOBBIX BHJIOB TpaHCHoOpTa
NepBbl BOMPOC CTABHTCA O ®ur. 67
CKOPOCTH M MOTOMY CTPOSITCS
OHOYHbBIE MallHHB], YCTPAUBAKTCA COCTA3aHHA, YCTAHABJIMUBAOTCH
pekopabl. Tak OblIO NPH MOSIBJEHWH TMMAapOXOJACTBA M aBTOMOOHIH3MA®
Tenepb — NpH MNOSABJICHHH BO3AYXOIMJaBaHHSA. DTOT BOMNPOC Ha XK. J. OblA
TaK#e ObICTPO M BIIOJIHE PELIeH, W Moe3/la JBHUrajlHCh C HeBHAAHHBIMH CKO-

POCTSIMH, O KOTOPBIX OOIIECTBO He MOTJI0 Jaxe W Meutratb (mo 180 km/4ac),
4TO JOCTHIaJoCh He TOJbKO YBeJHUeHHeM JHaMmeTpa KoJec, HO U YBeJH-
4YeHHeM 4Hcaa ux 060opoTtoB. Bekope ke 0OKa3anoch, YTO FOHOUYHBIE Mapo-
BO3bl He rOJHBI JJsi MOBCeJHEBHOH CJAYXKOBI; 6OJbIIHE e CKOPOCTH JOpPOrd
H ONacHBI, KpOMe TOro nmoTpeGHOCTH B HHUX elle He Obli10. IlosToMy, mocie
YAOBJETBOPEHHSI ITOro 3anpoca obuiectsa, 00 HCKJIUYHUTEJIbHO OGOJbLIMX
CKOPOCTAIX CKOPO 3albliM M CTadH CTPOMTb MAapOBO3bl JJsi HOPMAaJbHOH

1 BpyHeas — Boinawouuiics HHwenep Hayana XIX B, conepHuk H KoukypeHt Creden-
coHa, CBOWMH IIHDOKHMH NPOEKTaMH, 3HaHHAMH H SHTY3HA3MOM OH OKasblBajg OrPOM-
HOe BJAHAHHE HA Pa3BHTHE TEXHHKH CBOero BpeMeHH BO Bcex ofaactax. OH cTpoua
W.-1. JOKH, BOAONPOBONL, HauOOAbiIHE B TO BpemMs B Mupe mnapoxonsl H mnp. [lepeuiid
BBea ynoTpebiaeHHe rpeGHbX BHHTOB B AHraHh. Yusep B 1859 r. m moxoponen B Bect-
MHHCTEpCKOM abbartcTee.

2 [locne emoGensls HOPManbHOH KOJeH NOPOT ¢ WHPOKOH koaeeit B Auraum Gonbie
#He CTpouaH, HO Boapmas 3amajgnHas Aopora CymecTBOBaja, Noxa KpafiHHe HeynobCTBa
MpH nepenaye rpysoB H NaCCaXKHPOB Ha COCeAHH> NOPOTH 33aCTaBHIH ee NepemHts. [lo-
CIeAHMH noesn mNo IMHPOKOH Koxee mpomea 20/VI 1892 r., u nopora anuno# 320 ram
Obina MepelHTa HA HOPMalbHYIO KOJew B Tedenue 31 waca.

4 Hcropus naposoza
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cnyx6bl ¢ YMepPEeHHBIMM CKOPOCTSMHM, H 3aTeM CpelHHe CKOPOCTH CTalu
TOJbKO €CTeCTBEHHO M NOCTENEeHHO MOBHIIIATHECS 1O Mepe YCKOPeHHs TeMIa
XKH3HH. Tem He MeHee psJi NMAPOBO3OB 3TOTO MEpPHOJa, AaXe IOHOUHBIX,
npejcrasiasger OGOJBIMION HCTOPHYECKHI HHTepec.

IMepBoe Bpemsi Ha Boabmo# 3anagHoi K. . GBIIH NMapOBO3bI HCKJIO-
uyHTeAbHO THna l—I1—I1, Hanpumep, B BuJe napoBosa «Byukau» (¢pur. 67),
KOTOpbBIEe PasBHBAJH CKOPOCTh n0 80 km/uacl,

M3 roHoyHbIX ykaxkkeM Ha ZiBa 3aMedaTeJdbHBX MapoBO3a,
NOCTPOEHHBIX 1o npoekty I'appucona sasogom Xe#irsopua (Hawthorn)
B 1838 r. «Thunderer» («I'pomoBepien») u «Hurricane» («¥Yparan»). Onu
HMEJH Ty OCOGEHHOCTh, YTO KOTeJ M MallliHa HaXOJHJIHCh Ha PasHBIX 9KH-
naxax C LeJbl0 NPOM3BOAMTH HacTo TpebOBaBIIMECS TOrAAa PEMOHTBI M
NPOMBLIBKY HEe3aBHCHMO JPYr OT Jpyra, T.e. 4yToOGbl HMeTb BO3MOMHOCTb
OTJAEJIUTb KOTeJ OT MAUIMHBI: K MCIPAaBHOMY KOTJY NPHLENHUTb HCIPaBHVIO
MalmKMHy — H HaoGopor. Ha ¢wur. 68 nokasan «Yparau», a Ha ¢ur. 69 —
«I'pomoBepixelr».

dur. 69

[TapoBo3 «¥paraH» HMeJ MallHHy, MOMELIeHHYI0 Ha OTHeJbHOH TpeX-
OCHOH TeJIeXKKe, BeAyIIHe KoJeca KOTOpOH HMead auamerp 3048 wmm,
a IIaTyYHbl HENOCPEACTBEHHO JEHCTBOBAJM HAa KOJEHUYATYI OCb, OYKChI
KOTOPO# TOMeIllaJHCh CBEPXY PaMbl.

[TapoBo3 «['pomoOBepxel» OTJAHYAJICH CBOeH MAaIIHHOH, KOTOpas IO=
Melajacb Ha OT/JeJbHOH JABYXOCHOH Temexke. Ha 3Toii Tenexke Obliau
PACIOJOXKEeHbI TOPU30HTAJbHbEIe LUIHHADPH], W IIATYHH NPHBOJUIH B JBH-
JKEHHe KOJIEHUaTyr OChb C 3y6YaTeIM KOJecOM, KOTOpOe CLeNAANoCh C Ie-
CTepHey, cuaeBmIeld Ha Beaylled ocd. OTHOLIeHHe NepelaydH Mexay -3yO-
yaTBIMH KosecaMH Oblio 3 :1, T.e. oZHOMY OOOpPOTY KOJEHYaTOH, OCH
COOTBETCTBOBAaNO TPH obGopora Bexyiuiei ocu. HenaMeHAeMOCTb pacCTOSIHHS
MEX Iy KOJIEHYaTOH H. BeAylleH OCAMH JOCTHrajJoCh TeM, YTO HX 0CeBhle
OyKchl OBLIM COeJHHEHbl MexAy Co0OH H MOTOMY HMeJH OJZWHAKOBOE Iepe-
MelleHHe B BePTHKAJbHOH IJIOCKOCTH.

IMaporoft xoTea B 060OMX mapoBo3ax ObLA MOYTH OJMHAKOB H IOMe-
maJcsd Ha OTHEJbHOH TPEeXOCHOH TeJdeiKKe, NpuuYeM MATHIH Iap H3
NIapoBOM MAaIIWHBI BHIYCKAJCA B AbIMOBYI TpyOy. UToOBl mapoBble TPyOb
MMEeJH BO3MOXHOCTb CJ€H0BaTh 32 OOKOBBIMH MepeJBHKEHHAMH TeJexek,
OHH HMeJH N0 JBa LiapDHHDHBIX COeJHHEHHS.

ITapoBossl paseuBaau g0 160 kM/gac, HO BCaeACTBHE MAJIOrO CHENHOTO
BeéCa M CJIOXKHOCTH TMOAOOHBIe NMapOBO3bl GOJbille He CTPOHIMCH,

1 [Tono6usie e mapososs «North Star» (CesepHas 3Be3ana) u «Morning Stars
(Y1pennsa 3Be3na) Ovlin mo mpoekty J[lawmmaa I'yua mnoctpoemst CrederconoMm aas
Hame# ObiBw. llapckoceabckoft . A., HO BCleACTBHE HemJaTexa AeHer CredeHCOH HX
nepenenan B nponaa Boabwo# 3anaznoi x. x. (Anraus). '
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B 3ro Bpems mnpousowmes GOABLIOH NEPEeBOPOT B Jele OTOMJICHUS
napoBO30B: A0 1838 r. mapoBO3bl OTaNJHBAJHCh KOKCOM, TaK Kak yrodab
AaBaj MHOTO JbiMa, YTO TOrjAa BOCHPEINAJOCh CYUIECTBOBABIIHMH 3aKO-
#Hamd, [IpuMeHeHHEe KAaMEHHOTO Yras ObIO HEBO3MOXKHO JI0
TeX NOp, moka He Obla pa3paboOTaH BONPOC O ABIMOCKHMTraHHU Tax
KaK OTOIIEHHE KaMEHHBIM yrjeMm NpHHeca0 Obl OYeHb KpYINHbIE JKCILIOATA-
LUHOHHbIE BbIMOJABI BBHJAY €ro HHSKOH LEHbI CPAaBHHTENBHO C KOKCOM, TO
JAaHHBIM BONPOCOM 3aHSJIOCh MHOTO JIHII,

[lepBas nonbiTka oTHOCHTCA K 1838 T,
U NepBbli N1apoBO3, NPHCNOCOOJIEHHBIH s
KaMeHHOYTOJbHOTO OTOIJIEHHSI, MMEJ TOIl-
Ky cucrembl Yenrpa ((Chanter) ¢ Hakio-
HOM KOJIOCHHKOBOH pelleTkH B 45° W ¢
orpaxareseM HaJ peleTKkoi (mpeasect-
HHK CBOJA).

B 910 Bpems 6blIM npeaJIOKeHbl MHO-
I’'He KOHCTPYKLUHMH JABIMOCKHUTIaTeJdb-
HBIX TOTOK, H3 KOTOPHIX 3aCJYKHBAIOT
BHHMAHHUA JBOMWHAafA TOMKA C KaMe-
po# cropanus Mak-Kénnera (Mc. dur. 70
Connel) 1852—53 rr. (¢ur. 70). Huen
ABOHHBIX TOMOK YacTO NMOBTOPSJACh H IO3:Ke M HAXOAHT cele o61HpHOE
IPHUMEHEHHEe B CTAlHOHADHBIX KOTJAX.

B 1857 r. 6pra npemnoxena Cudworth’oMm, HauyadbHUKOM TSCH 4HC-
aaiickoit FOro-BocTouHo# K. A., ABOiHAs Tonka, Gea KaMmepbl CropaHus.,
npeicraBieHHas Ha ¢ur. 71. Yroap 3abpaceiBajics Ha 3ajHIO0 YaCTb
CHIbHO HaKJIOHHOH DEUIETKH M BCJAEJCTBHE COTPSICEHHSI Ha XOAY IapoBO3ad
CnyCKaJacsd BHH3, NOITOMY JbIM, TPOXOJAS HAaJ pacKaldeHHOH YacTbio TO-
0IKMBa, Cropai. PeayabraThl GBIIM BecbMa y/AOBJETBOPHUTEJbHbIE, M TOMKA

Haiia 60JblIOe MPH-

L MeHeHHe B AHIJIHH.

B 1855 r. no npo-
exty Burru (Beattie)
OBl TIOCTPOEH 3ame-
YaTreJbHBIH IapoBO3
1—1—1, HasBauHBIH
«Crescent», gaa Jlon-
AoHa — IOro-3anan-
HOH Xx. 1. (dur 72),
B KOTOpOM, MEXIY
NPOYHM, MPOMCXOIH-
JO TIOJNHOE  JBIMO-
CXKHraHue, 4eM OKOH-
yaTeJlpHO H paspe-
manacs yxe JaBHO
dur. 71 MOAHATBIH BONPOC O

nepexofle Ha KaMeH-

HOYTOJbHOE OTOIJIEHHE, g

Tonka Burtu (dur. 73): u— MeTasanyeckuii CBOA !, AeJAIIHE TONKY
Ha 4acTH AU B C OTAeJbHBIMH pellleTKaMu I' ¥ JBeplaMH (; § — CBOX H3
OTHEYNOPHOTrO KHPpNHYA, CHaOXKEHHOIO HECKOJbKHMH KaHalaMH;
f — xpyriioe oTBepcTHEe B Ta30CKHraTeJdbHYIO KaMepy, B KOTODOH HMeeM

1 Tounyio ero xonuio npeacrasiser cBol TeHGpHHKA, hpengoxeHHnH HM Bo ®Ppan-
nuu B 90-x rozax.
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3aaH00 yacTh C, BBHIIOXKEHHYIO OTHEYNMOPHBLIM KHPIHUOM B BHJE COBOKYII-
HOCTH TPYOOK AuaMeTpoM 79 MM; i —KHNATHAbHHUK. B aHo nepeaHei
4aCTH BXOAAT BO3AYXONPOBOJAHbIe TPYOKH h, mMpoxoasiiHe uepes /a3 H
Jaoue AOMOJMHHUTEJNbHBH MOABOA BO3AYXa, PEryaupyeMbiit
43 OyJIKM MalIMHHCTA IIPH NOMOIIH OCO0OH 3aJBHIKKH.

Taxum 06pa3om ycCTPO#CTBO GBIJIO BEChbMa CIOXKHBIM, HO OHO 3a-
Kaoyano B cebe nepBoHayadbHble 3JE€MEHTHl M H O T M X KPYMHEHIIHX yCO-
BepI.UCHCTBOBaHHﬁ NOoOCJHe/JIHEer O BpeMeHH: CBOJl H3 OrHeynopHOro KHp-
IIH4a, ABIMOCKHIaTeJbHYHO KaMepy, KHNATHJIbHHK H .ElOl'IOJ[HHTEJ‘IbeIﬁ
NOABOJ, BO31yXa.

DTOT Ke MapoBO3 MMeN M MOAOrpeBaTeab BOJAbL, 3a0biThlH
norom no0 XXB. OH COCTOSI U3 KOHZeHCATOPa, PacnoJoXKeHHOro

bur. 72

pnepead AbLIMOBOH TPyObl, B KOTODOM MSATBIA Nap OXJMaxAaJCs CTPyero
XOJIOJHOH BOJbI, HAKAUYHBAeMOH oCOOBIM HacocoM. Harperasi Takum oGpa-
30M BOJa OTBOJAMJACh TPyOOH B TeHJEp, HO BO BpeMs NMHUTAaHHUA KOTJIA OHA3
[ATATeJbHLIM HAaCcOCOM, CO€JIHWHEHHBIM C 3TOH TPyOOH, HaNpasasalach
8 0coOyw KaMmepy, NMOMEIIeHHYI0 B JABLIMOBOH KOpoOKe, rie ee Temmnepa-
Typa NOJHHMMAaJach BBIIIE TOYKH KHNEHHA, M 3aTeM OHa HaKauHBalach
B KOTeJ.

OnbiTHBIE HMCCAEJOBaHHS 3TOTO INapoOB0O3a JajH HCKJANUHTENbHbIE
pes3yJabTaThl: SKOHOMHIO B pacxoie Tomiauea Ao 30%p M MoJHOE YHHUTOMKe-
HHe AbIMa. ' ;

Hakonel, sTOT napoBo3 UMeJ npuUcnocoOJdeHHe ANA YBedH-
YeHHUd CUeNJAeHHHA N0 Mepe Han0oOHOCTH MeXAY BeAVIIHM KOJecoM
H peJbCamH.

Kax BuauM, MOSBJIAIOTCA BpeMs OT BpeMeHH, MepPHOIHYECKH, I[1apo-
BO3bI, 3aKJAYANIIHe YAHBHTEJbHOe 60raTcTBO HOBBIX HJeH, H3 KOTOPBIX
MHOTHE JajleKO ONepexamwT BeK, a MoToM 3abbiBalOTCA Ha JeCATHJACTHS,
4yroObl NMOTOM CHOBZ MOSABHTBLCHA, HO ViKe B HOBOM KOHCTPYKTHBHOM OCY-
eCTBJACHHH H T1O0J HOBBIMH Ha3BAHHUSMH, a 4aCTO M TO HOBLIM TIATEHTAM
JDYTHX JIHIL.
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[TapoBO3bl HOpPMa/JbHOH KOJEeH Hayald CTPOHTb C BHYTPEHHUMMU'
pamamu, bonee ynobubiMH Ha npakTtHke. [lepBhifi Tako#i napoBo3 6bll
nocrpoed Crupaunrom B 1839 r. tunma 1—1—1 jas k. x. Arbroath—
Forfar'ckoi.

B ar1o xe Bpema (1839r.) 3aBox Haigh Foundry Bnepeble Hauan 06-
IUIHBAaTh KOTJIbl E€Je3HbIMH JHCTAMH BMECTO JepPeBAHHOH OOLIMBKH, yMO-
TpebasBIIEHCa O Cero BpPeMeHH.

B 1839 r. npousomo cobbiTHe, MMeBllee BeCbMa 3HAYHTEJbHBIE I10-
clelcTBUs: Ha crposmieiica popore Birmingham—Gloucester 6bl1 noabsem
B 0,027, naunoin 3,2 km (Lickey'ckuit). naBHblit uHxeHep Mypcon (Moor-
son) 6wl ybexJeH, 4TO aHIJIHHCKHE 3aBOJBl HE B COCTOSIHHH CTPOHThH
TpeGyeMble MOIIHBIE NAapoOBO3bl, H BbinMHcal HX ¢ 3aBoga Hoppuc (Norris)
8 ®uaaneapduu. [Ipubbiin 8 napoBo3oB amepukaHckorc tuna 2—I1—0,
KOTOpbIE O0Ka3aJMMCh BNOJHE YJIOBJIETBOPHTEJIbHBIMH H Ha YKasaHHOM
nojbeme BO3WJIHM IMoe3n BecoM 33T CO CKOpPOCTbIO 24 KM/yac.

Takum oOpa3om ObliM npusHanbl B EBpone BBICOKME JOCTHKEHHSA
AMEPHKAHCKOr0 MapOBO30CTPUEHHA: Yepe3 HECKOJbKO JeT NOocje MOChLIKA
[epBLIX NMapoOBO3CB M3 AHIMIMH B AMepHKY, AMepHKa crala CHa0xartb
Aurauio (axt GOJbLIOH HCTOPHYECKOH BaXKHOCTH) M, HAaKOHel, B AHIVIHH
II0O3HAKOMHJHCh C JOCTHXEHHAMM aMepHKaHCKOH TeXHHMKH (HapyKHbIe
IHJIMHADbBI M 30J0THHKH, BHYTPEHHHE paMbl H TOBOPOTHBbIE TeJEKKH CO
IUKBOPHAMH), OKa3aBLIMMH B CBOIO O4epeJ]b BJHMAHHE Ha aHIVIHACKYIO
TEXHHKY. '

C ppyroi#i CTOPOHBI, B AHIJIMH TOSBUJIMCH BbLIAIOUIHECs] HHXeHephl-
KOHCTPYKTOPBI (3HamenuTele I'yu u Ajian !, usobperareau KyJaucC M Jp.).
KOTOpble MNPHINIH K 3aKJIOYEHHIO O HeOOXOAMMOCTH CTPOHTH MapOBO3bl
¢ 6oJiee MOIIHBIMH KOTJaMH, BeC KOTOPBIX pacnpejensjcd Obl MexIy
OOJbIIMM YucaOM ocelt (Tunm 2—1—1), aas AocTHXeHHs O0JbLIMX CKOPO-
creil, u 6GoJee MOUIHbIE NMAaCCaXKUPCKHe MApOBO3bl, KOTOPbie BO3HJAH Ol
¢ YMEPEHHBIMH CKOPOCTAMH, HO noesja 6oJaboro cocrasa (tun 1—2—0).

[lepas 3amaua Oblia npekpacHo ocymiecrtsiaeHa [l ['yueM, KoTopeii
CIIPOEKTHPOBAA M TNOCTPOMA B MacTepckux B Swidon B 1846 r. BhlAalo-
wHiics naposo3 2—1—1, HasBauHbIi «Great Western» (¢ur. 74). Ilpn
auameTpe Koaec 8 ¢yroB (2438 mm) napoBo3 Be3 noesx Becom 100 T
co ckopocTbio 120 km/d4ac. DTOT NMapoOBO3 CYMTAJCS OJHHUM H3 JYYIIHX B
mupe. Takux napoBo3oB Gbiio B nepuox 1847—1855 rr. nocrpoeno eme 29,
1 HEeKOTOpble M3 HHUX, OTYACTH MOJEPHH3UDOBAHHBIE, CIYXKHIH HAa MHPOKO-
KOJeHHOH K. A. J0 ee mepemidBKA B 1892r. Ha dur. 75 nokasana BecbMa
NPOCTOH KOHCTPYKIHMH NMOBOPOTHAs TeJeXKa MapoBO30B TOTO BPEMEHH.

O6pasnoM napoBo3a BTOPOro THNA CIYXKHT maposo3 1-—2—0, cnpoek-
THPOBaHHBIA AJJIaHOM H NOCTPOEHHBIH B Macrepckux B Grewe, moueMy H
NOJYuus HasBaHue — «THN Mactepckux Grewe». HMx Obiio aBa Kiacca:
naccaXMpcKue, HUMeBIIHe auameTp koJgec 6 c¢yros (1829 mMm) u TOoBap-
sele — 5 ¢yros (1524 mu). Tlaccaxupckuit (pur. 76) tan Grewe HMen
BHEIIHHe IHUJIUHJADHI.

ITorons 3a yCTaHOBJEHHEM BBICOKMX PEKODJOB CKOPOCTH 3acTaBHJia
TIIATENbHO H3y4YaTh BONPOCH TOPMOXKeHHs B 1843r. uHxeHep Po-
deprcon (Robertson) m3o6pea napoBOi TOPMO3, KOTOPbIE H OBII MOCTa-
BJeH Ha OoJHOM M3 mapoBo3oB 0—3—0 B 1843r.

TopMO3 cOCTOSIJ M3 CTAJAbHOH JeHTDLI, OXBATbIBAKILEH BEPXHIOK YacTh
KoJjeca; OJMH KOHel JEeHTHl NPHKPemJsiCs K IIapHupy, a ApPyrod—

1 T'yu (aauua) Gbia raaBHRM HHXEHEPOM NOABHXHOrO cocTaBa M Tard Boabuioii 3a-
naaHo# wea. noporH, Annas (AnekcaHnp) — HayadbHHK riaBsbix Macrepcknx B Grewe

(Fpw).
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K IITOKY NMapoBoro uMaHHApa. [IpH COOTBETCTBYIOLLEM BIYCKe Tiapa JIEeHTa
NpHKHMaNach K KoJjecy. B To BpeMsl CUHTANOCh, YTO TOPMO3UTb BeJyILHE
OCH HeJb3A.

Ha tom e napoBose no ykasauuio Tlarona (Paton), riaBHoro Hmxe-
Hepa MNOABHXKHOrO cocraBa .. dauabypr—Iaasro (1843 r.), Oblin no-
CTaBJ/ICHBI JIBE TECOYHHIBI, U3 KOTOPLIX KOYerap MOr ChbiNaTh MeCOK, B CJIy-
Yyae HeOOXOAMMOCTH, Ha PeJbCHl C NMOMOIIBIO IPHBOJAA, KOTOPHIH OKaHYH-
BaJICd Ha 3aJHed MJONIaJKe.

B mepuox GopbObl 3a CKOPOCTh YCTaHOBKa Oblla Ha yBeJHUeHHe M-
amerpa KoJiec, HO BMeCTe € TeM ONAacajHuCh MOJIHHMAaTh KOTeJ H3-3a 60S3HH
MOTePATh YCTOUYHUBOCTL ¢ Oe30MacHOCTh JABHIKeHHUs, HeCMOTPs Ha JOKa3a-
TENIbCTBA TIPOTHBHOTO MHxeHepomM Max-KéHHEe oM, CnpaBeTHBOCTh
MHEHHIT KOTOPONO MOATBEPIHUJ ONBIT HALero BPEMEHH, STOT B3I 3acTa-
BHUJI BBIHECTH BEAVILYI0 OChb 3a TOMNKY, M TaKHm 00pPasoM TIOIYUHJICH T I
KpamnTo#da (Crampton), KOTOpPbIil ‘OKa3alnCs MIOX0 AEHCTBYIOLIMM
Ha OyTh ¥ UMEIOUIMM 3HayHTeJIbHble KoJaeOaTelbHble ABHIKeHHs, OCOOEHHO
nmepeHeli 4yacTH, MoyeMy OH OblI CKIOHEH K CXOLY C pPelbCOop MpH GOMb-
mux ckopoctax. ITostomy oH, kpome ®PpaHIUHUH, PACOPOCTPAHEHHS HE IO-
JIYUHIL, ’

-
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Pur. 78

Idra umes Obula yxe He HOBA, Tak Kak emle B 1833 r. Banasuu CTPOHA
NapoBO3bl C BeAyllled OCblo 3a TONKOH. [lepBrie MapoBO3n KpaMnroHa B
Espone 6blam moctpoedsl B 1846 r. dupmoir Tyax m Jai (Tulk w Ley).

[apoBo3er KpamnToHa MMenY HeCKOJbKO pasHoBujgHOCTed, Ha dur, 78
npepcTasieHa OLHa W3 mmx (mun 3—1—0), B KOTOPOH Bec KOTaA Iepe-
JlaeTcss BIEPENH Ha TPH IOJASDKHBAIIHX OCH, YTO YacTo MPHMEHAIO0CH
H B AMepHKe,

[MpuBemeHHBI MapOBO3, MOCTPOEHHBIH 3aBoxom byp 8 1849 r., cum-
TaJCH B TEUEHHe MHOTHX JieT CaMblM CHJABHE'M I[3pOBO3OM B MHpe, IJaB-
HbIM oOpasoM ©Oaarogaps elle HEBHIAaHHOH TOTAa MOIIHOCTH KOTJAAa: OH
umes 300 AbIMOTapHBIX TPYD, 206 M> MOBepPXHOCTH Hanpesa w 1,9 M? mio-
magd KOJOCHMKOBOH pelleTkH !, moueMy ero paboToCnocOoOHOCTh Oblaa
B 2—3 {pasa BHIIIE TaKOBOH COBPEeMEHHBIX eMy IapoB030B. Harpyska Ha
BeAyUIyH 0cb Obliaa 12,27, 4To B TO BPEMsS CYHTAJOCh PE3KO IpEyBesH-
YEHHBIM M 3aCTABHJO BHIBECTH 3TOT [EPOBO3 H3 yMOTpeOJeHHs, 00paTHB
BMECTE ¢ TeM BHMMaHHe Ha MAadbHellllee YCHIeHHe BEDXHErO CTPOSHHSA
OyTH, BO M30exKaHue 3aAePXKKy B PaSBUTHH NaPOBO3OCTPOCHHS.

1 Tlnomwank KOJOCHHKOBOH pemeTk# Obida OeccnOpHO Majna CPaBHATEAbHO ¢ [OBEpPX-
HOCThLI Harpeea.
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JlHTepecHo OTMETHTb, 4TO Hles TNapoBo30B KpammroHa CHOBa BO3-
HHMKJa B 80-X rojiax, HO yXe B BHJe C B Oe€H H bl X NapOBO30B, TaK KakK
ClIeNHOH Bec TMPH OJHOH OCH, Ja)ke NPH HaubGOJbIIEH HAarpyske TOro Bpe-
mMeHH B 157, okasaiaca HenocraTouHbiM. [Tosromy B 1886 r. Gmiam npea-
JOXeHb! CAedyiolllHe ABa THINA:

= Efﬁ?ii:::. 2 J’

iy

SE e e

@dur. 79

1. Our. 79—ueTHPEXUHIHHAPOBB ECABOEeHHB H Kpamn-
TOH C xoaecamu auamenpoM 2 100 mMm. Tak kaxk paccTOaHKe MEXJy 'OCAMH
Obl0 TOABKO 4 M ¥ Hano OblIO MocTaBHTb koresa B 140—150 M2, TO npw-
MEHHWJIH MOPCKOH KOTEJ ¢ KDPYrJIOd BOJHHCTOH TONKOH Ha HH3Y H
c TpyGYaTHIM KOTJOM HaJ Helo, yepe3 KOTOPBIH HIET rasoBblH IOTOK B
00paTHy0 CTOPOHY, TaK 4TO JAbIMOBble TPYOBl HAXOJATCH Y OyAKM Mallu-
Hucrta. lluauHAapoB ue-
ThIpe: JBa JEBbIX IPH-
BOJAHJH B  JBHIKEHHE
3aJHIOK OCb NPH MOMO-
IH JBOHHOrO KPHBO-
mKna, JABa MNPaBbIX —
nepeaH0w. LUAUHADPE
NOMapHO OT/UBANHCD-
BMecTe.

2. dur. 80 — doaee

YyCOBepILIeHCTBOBAHHBI A
no oOHBIH THN, HO
Pur. 80 ¢ IBYMS NOJJep:KHBAKO-

LIHUMHCA OCAMH.

STH NapoBO3bl, MOHATHO, PACHPOCTPaHeHHWd He MOAYUYHUIH, Tak Kak.
OObIKHOBEeHHbIE IMAapOBO3bl C JABYMS CNapeHHBIMH OCSAMH SBIASJIHCH GoJee
NPOCTBIMH M YAOGHBIMH IJs 3KCILUIOATALHK,

Boima make mMONbITKa NOMECTHTH KOTen IIOJ BEAYINEH OChI0: TaKOB.
napoBo3, MOCTPOEHHBIH 10 MPOEKTY TpPeBHTHKE (ChbiHa 3HAMEHHTOT'O CTPOH-
TeJg MEPBOrC naposo3a) tuna 2—I1—1 u HasBauHBE «Cornwally (dwur. 77).
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On uMea amamerp kKosaec B 8'Y/2 ¢yra (2590 mm) m Ha nNpoOHON NOe3AKe
B 1847 r. pasBWar KOJAOCCAAbHY IO CKOpocTh — 187 kM/yac, Taxum 006-
pa3oM 3TOT napoBos s XK. A. Jlonaow — Ces.-3an. nobGegua UHPOKO-
KOJIefHble, H TéM BONPOC O MPEHMYIIEeCTBAX MapOBO30B HOPMA/IbHOH KOJEH
opi1 pemed. Illupokasa xogess Oblia oCTaBJeHa.

Ho Bompoc © AONyCTHMOCTH BBICOKO CTOSIIIMX KOTJAOB YXKe BOIIEN
B CO3HaHHWe K.-Jl. TexHukoB, H kKotea Cornwall mocTaBHJIHM HajA OCbHO: TIO-
JYYHJICS TMapoBO3, NPeAcTaBJAeHHBI Ha ¢mr, 81, xoropeit Godee 50 Jaer
BO3WJI KypbepCKHWe moesjaa Mexkay Jlusepnyrem # MaHuecTepoM, pPasBHBast
HaubONbIIYID CKOPOCTH B MHPE,

M3 BBIAAIOIIMXCS MapoBO30OB 3TOr0 INepHoja OCOOEHHO BbIAESAICH
naccaxXMPCKHH NapoBo3, mocTpoeHHbl B 1851 r. no npoexkry Mak-Kén-
HeJa (M8BeCTHBIf 1Mo na3paHueMm «MN 300») Thna 2—I1—1 dwmpmoit Farbairn
& CO (Pepben) B Manuecrepe.

On MMeq PsAJ YCOBePIIeHCTBOBAHMH, KOTOpble Hallliu cebe MMPOKOE
NpHUMeHeHHe TOJbKO B MOCJefHee Bpemf: 1) OCH NOCTaBJAEHb IYy-
crorTeabe;2)neperpes napa; oH Obla OCYLECTBIEH OYeHb IPHMH-
THBHO! naponpoBO/iHbIE
rpybbl NpOXOAMAH B JbI-
MOBOH KOpoOKe yepes 0Co-
Obli  fIUK, YTO Je’alo
nap, NOCTYNamIuid B LH-
JUHADPBI, CYXHUM, T. €. CKO-
pee 3T0 OBlI NapoOCyLIH-
Teab; 3) KaMepa Cro-
P aHH g; KOTeJ UMeJ JJH-
Hy 3581 mm, nHOo TONnKa
BJlaBaJjiacb B LHJIHHApHYE-
CKyl0 yacTb Ha 1448 mwm,
H TakuM o0pa3oMm JJauHa
Tpy6 Obita 2133 MM,
4) pacnopHble 6OATH GblIH ®ur. 81
CHabXeHbl KaHAJaMH.

Kpome Toro 8 310 Bpemsi (1848 r.) Hauaud CTPOHMTH JeErKHMe IaPOBO3bI
Adi K. J. BTOPOCTENEHHONO 3HaUeHHsA, OOBIKHOBEHHO MOJYTAHKH, HA3bl-
Basmnecst torja «Little Englanders («Manenbkue anrauuane»). OcobeHHO
BBIAENANHCH JerkHe naporossl (upmer England & CO.

Hakonen, 10BOJbHO YacTO Ha4yaiu CTPOMTb TAHK- AP OB O 3 bl, YTO
O0BACHANOCh HE3HAYHTEJbHOH TIPOTAKEHHOCTbIO MHOTHX AHTJIHHCKHX XK. 1.,
HE BBRI3BIBAIOIIMX HEOOXOAHMOCTH 3HAUHTEJBHBIX 3aMacOB BOJK H TOTJIHBA.
M3 rakoBeIX ykaeM Ha BecbMa BBLIAAIONHICS TaHK 2—1—2, NIOCTPOEH-
Hblii B 1853 r. ¢dupmoii Rothwell & C® no npoexry IMupcoma (Piersons)
Aast XK. 4. bpHcroas — Jkcerep (dur. 82).

[TapoBo3 passuBa;, uMes Beayiue Kojeca (6e3 rpeGHeH) AuaMeTpoOM
9 ¢yros (2700 mm), ckopocth A0 130 kM/yac, Denas TOAbKO 188 06/ MuH
BEAYIIMX KOJEC, NOUEMY OTJHYAVICH OYeHb CIHOKOHHBIM XOJI0M,

oy TaKOro napoBo3a NpeACTaBJANO 3aTPyJAHEHHe IOJBelIMBaHHE Bexy-
el ocu. OHO paspemreHO ObIIO BecbMa OPHIHHAJIbHO — NPH TOMOINM Ka-
YUYKOBBIX 1Hai0 ¢ [ONepPeyHbiM HeOOJbIIHM 6alaHCHPOM, OChb KOTOPOrO
OblNa NpHKPENJeHa K MOTEPEeYHOMY JKECTKOMY JHCTY, MPHUKPETIEHHOMY K
KoTay. Jlns Goubled YCTOHYHBOCTH BeAyIHe KOJeca uMeldm ONopy ¢ 06eux
CTOPOH (cbur. 83). -.

AHrauiickve mapoBo3bl gaxe g0 1860T. He TOJBKO He HMeENH OyaKu
MalllHHUCTa, HO JaXke KO3bIPbKa, T. €. CTeHKH ¢ HEOOJbIIMM HABECOM BIIE-
PeldH MalIMHHUCTA (A48 3allUTH €r0o OT BEeTpa).
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Heobxoaumo elle OTMETHTb JBa TP e X I HJAHH I PO BB X NapoB03a,
srepBble nocTpoeHHBIX B 1846 . P. Credbenconom u 'ay. OHHM umenu aBa
BHEIUHUX M OJWH BHYTPEHHHH LMIHHADPLI C LeJbI0 YMEHBLIHTb OOKOBBIE
KonebanMs napoBosa, Xora pabora wx Oblia BMOMHE YIOBIETBOPUTENbHA,
HO CHIOXKHOCThL YCTPOHCTBA NPENATCTBOBAVIa JajdbHeHIIeMy pacnpocnpaHe-
HHIO (cbur. 210).

§ 12. XKEJIEBHOAOPOXXHbIM TPAHCIIOPT EBPOIIbL. NMAPOBO30OCTPOEHHUE
_ B TEPMAHUM U ®PAHUUH

[TepBasi x. A. B ['epmanuu Oblia otkpeita B 1835 r. mexay Hiopen-
Geprom m PropcToM M 0OCTyxKHBadach mapososamu 1—1—1 CredencoHa.

Bekope B lepMaHMKW Hayagw OTKPBIBATBCH 3aBObI, CTaBIUMe BIPOCHEL-
CTBHH OJHUMH M3 JYyYIIHX B MHpe M JajteKko OGOTHaBIIHe AHTMHCKHE:
A. Bopaura (Borsig) — B Bepanne-Terese B 1841 r., Mapden (Maffei) —
‘B Miouxene B 1846 r., FanHOBepckHit drecropda (remeps Hanomag) s au-
nosepe-JluHeHe B 1846 r., Menmens (Henschel & Sohn) B Kaccene B 1846 1.,
MAQWHHOCTPOHUTCIb-
HB H B Jcaunre B 1846 .,
CakcOoHCKHH I'aptmana
(Hartmann) B XemHHLe B
1848 r. u ap.

IlepBriit  mapoBo3 B
1841 r. Bopaur nmocraBun } )
0 aMepHKaHCKOMYy o6pas-

uy aas kK. A BepanH — —

AHraabT (MoJeab (DUPMbr !"L‘ ﬁ_
Hoppuc B ®Punaneanhun) = E
(¢ur. 84), HasBaHHBIA ' £ ' =
«Beuth», ¢ HapyKHBIMH Ha- 2 :

KJAOHHBIMH LUJIUHAPAMH H  swrow e PR e
KOJIaKoM Ha KynoJaooo-

Pa3HOH TONKE, Gar. &7

CHauana nmoJb30BaIuCh
OIHMMH H TEMH K€ NapoBO3aMH sl MaCCaXUPCKOTO H TOBAPHOrO JBU-
AEHHs, HO yxe B 1851 r. GBIIH NynIeHH! B 3KCIVIOATALMIO TepBhie B [ep-
MaHHH KypbepCKHE TapOBO3HI.

Ha ¢ur. 85 nokasan Tunuueblfl Kypbepckuil maposos Cesepo-repMan-
CKHX XK. A, (mocmpOenuniii Bopsurom B 1858 r.) 50—60-x romos. 31echb
XapaKTepHO: OTCYTCTBHe OYIKW st MallHHWCTA, KyHnowooGpasHas TOTKA
# mepeHeceHHe OOJBIIOro KOJMaKa (OYeHp XapPaKTePHOPO JJIs TONO Bpe-
MeHH) K TPyOe; MpeloXpaHHTeNbHbIH KIANAH CHA0XKeH DhIYAKHOY Nepea-
yern MerrenrodeHna.

B T0 Bpema B ceBepHO# ['epManHy TpeoOJATadH BHYTPEHHUe Napo-
BO3HBIE PaMbl, B I0XKHOH — BHEIIIHHE,

B nmampHediem fepenuim k TMNY 1—2—0 108 TOBZPHBIX TAPOBO3OR,
HO CO CBEMIMBAIOIIEHACS TOMKOH; B BOCTOYHOH ['epMaHu# 4acTo CTPOHIH
f1apoB0o3bl Tuna (—2—I ¢ moALepiKHBAIOUIEI0 OChI0 TMOJ TONKOH. ITH Ta-
POBO3Bl cTpouauck a0 90-x ronos.

' Haxower; ¢ 1843 r. mnosBHICH OOLIKHOBEHHB!|I TOBapHBIH [APOBO3
0—3—0, KOTODHIfi GbLT CAMBIM PAaCIPOCTPAHEHHBIM THIIOM M CTPOHICS
o 1907 r.

B 1848 r. 3apox lenimesas IOCTPOMJ CBOJ MepPBhIil maposoa «Drache»
{«[lpaxons) mina 2—2—0 (dur. 86), sBHO aMepHKaHCKOTro Tuma, Pabouee
JaBrende Obli0 8 ar.
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Bo ®panuuu neppas K. A. Gbiia mpoBeAcHa MexAy JlHoHoM H AH-
Apesbe ¥ JIHoHOM W CeHT-ITheHOM B 1826 r. Ona 0OCAYXHBaNACL aHTIHH-
CKMMH napoposdamu CredencoHa, [loporw ObIM «TOBApPHb'e» W TNEpPBag JO-
pora puas naccaxupos Onina [Tapuk—C.-JKepmenckas (oTkpeita B 1837 1.).
P. Credencon nmocrpoua s Tlapuik-OpireaHckoi x. J. OWeHb MOIIHBIf 1O
TeM BpeMeHam naposod 0—3—0 (¢dwur. 87), wassaHHbii «Mammonth»
(«MaMOHT»).

B 1838 r. B Kpe3o (Creusot) Illueiizep (Schneider & C° mnocrpoua
nepebit B0 PpaHIUH NapoOBO30CTPOUTEJbLHBIH 3aBojJ, 3areM B 1849 r. B
Pus-Jluane u Ap. ropojax; NapoBO3bl HM3TOTOBASAHCH MO AHMVIHACKHM
o0GpasuaM; BBIAAIOIIMXCA THNOB B 3TOT NMEPHOX MOCTPOEHO He OBLIO.

Ho Bo Ppanuuu OblaM clelnaHbl BblAaloliHecs HaoOpeTeHus: Tpydua-
ThIH KoTes CereHa, 30JOTHHK Knanenpona ma:porpyéumﬂ neperpeBareb
Monuenas.

§ 13. OBUIEE PA3BUTHE XK. 1. U MAPOBO30B B CEPEJIWHE XIX B.

K 1850 r., 1. e. uepes 25 jger MOCke OTKPLITHA K. A., KapTHHa Oblaa
TAKOBa: NapoBO3 OblJl OKOHYATEJbHO C(hOPMHPOBAH BO BCEX CBOHX HACTHX;.
Oblla OCTHNHYTa VKe BBICOKasi CTelleHb COBEpPIIeHCTBA B MAPOBO30CTPOE-
HHH H TIPHTOM He TOJbKO B «KOJIBIOEMH XK. A.» — AHrJIWH, HO ¥ B AMepH-
Ke, KOTOpasi 3HEePIrHYHO uuIa BIEPea, NeperoHsas AHIVIHIO, H B JPYIrHX
cTpaHax. 3HayeHHe K, A, ObLIO O0LIEeNpPU3HaHO, i OHW Hayaxy OBICTPO:
pacnpoCTPAHATLCH BO BCeX KYJAbTYPHBIX CTpaHax.

BeaukoGpuranns (1823) . . 10653 Huaepaanaw (1839) . . . . . 176
CIIA (1830) . . . . . . .14515 Mraaua (1839) . . . . . . 427
®pannna (1832) .. . . . 3083 Kawama (18400 . . . . . . 114
l'epmanua (1835) . . . . . 6044 Illgefinapus (1844) . . . 27
Beabrus (1835) . . . . . . 854 [lanms (1847) . . . . . . . 32
Epponeiickan Poccus (1837) 601 Mcnmauus (1848) . . . . . . 28
Ascrpo-Benrpus (1838) . . 1579 Mexkcuka (1850) . . . . . 11
Becero. . .38144xu

K aToMy BpeMeHH NepBOe MeCcTO yxke 3anumanu CLIA, Bropoe — Anr--
IHsg W TpeTbe — [epmanus,

ITapoBo3ocTpoHTebHBIE 33aBOJABI OTKPHIIHCH YK€ BO MHOIMX CTpPaHax.

lnsi obGcayxuBaHHs CeTH OBLIM YK€ BbIPAGOTAHBI YCTAHOBHBLIHECS
THIIbl, COXP@HMBIIHECH HA AOUIN0Oe BpEMs, a UMEHHO:

TMaccamupckne: 1—I1—1, «[larenroBannbliii» Credencond; 2—1—I1
tuna «Great Western»; 1—2—0 «Tuma wmactepckux Grewes; 2—2—0
pycckui (ATEKCaHJIPOBCKOro 3asoja) i,

Tuner 1—1—0 u# 0—2—0 y:xKe Havaaud CXOAHTH CO ClieHH H GoJee He
CTPOMVIMCE,

ToBapHble: 1—2—0 «Tuna macrepckux Grewes; 0—3—0 CredheHcoHa
(TMn «ATanac») w pycckuii (AJeKCaHAPOBCKONG 3aB0oxa)l. )

Pasmepsl napoB0o30B 3a 25 JeT BechbMa 3HAUMTENbHO BO3pocaH. Ecaw,
HanpHUMEp, CPEBHHTHL pasMepbl «PakeTbl» u mNnaporos3a (0—3—0 Hauwero
AnexcaBJpOBCKOrO 3aBOJa, TO HaieM, uto Bec B pabouyeM COCTOSIHHH —
¢ 4,5 ypeauuymsacs mo 33,5T, MOBepXHOCTh Harpeea—c 13 go 104 m2,
Maoaab KOJOCHHKOBOH pemeTkn — ¢ 0,6 po 1,8 M?, naBieHHEe B KOTJae —-
c 3,0 no 8,0 ar u 1. 1.

Ilpoaerapckuii 3aBoa B JlennHrpane.
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NEPHUO M 1850—1900 rr.
§ 14. 3BOJIIOLIUSA MAPOBO30OB BO BTOPOI1 IOJIOBUHE XIX B.

Kak ckasano sbime, k 50-M rojaMm Tvnsl NApOBO30B BBIIHIMCL B YC-
TOHuMBBIe (DOPMBI: TACCaKUPCKHe MapoBO3bl — THNBI 1—I1—1 yu 1—2—0,
KOTOpbie MO NOUHHY AMEPHKH CTald 3aMeHAThbCA 3areM tunmom 2—2—0, U
TOBapHble — THMNB 0—3—0,

EcrecTBenHas 3SBOMIOUMSA 3aKaOuaTach B YBEJHYEHHH UHCIA ChapeH-
HBIX OCeH CO BCEMH MOCAEACTBHAMY (yBE€IHYeHHe CLUENHOrQ BeCa, MOIIHO-
CTH CHIOBOH YCTAHOBKH, CHVIBI TATH): MOABHJIHCH THIBI TAaCCAMHDPCKUX Ma-
poB030B 1—3—0 u 2—3—0; ToBapHBIe Ke CTaJlH Pa3BUBATLCA M0 TpPeM my-
TAM: OOBIKHOBeHHbIE, KOTOpble K kKoHuy XIX B. mepemm B THn 0—4—0
H 1—4—0, 1 coumeHeHHbI?; KPOME TOTO CAMOCTOSITENBHO CTadAW PASBH-
BAaThCA MApoOBO3bl 3ybuaThle AJAA TFOPHBIX CTpaH. EAMHHYHO WM B OueHb
MayioM uHcae, He Hapyllas oOLero Xapakrepa [PasBHTHA, M0 BpeMeHaM Io-
SABJALUCL TAPOBO3bl, 3HAYHTENbHO OTKIOHAIOLHECss OT YKA3aHHLIX THIOB,
sanpumep 0—6—0, KOTOpble HAYHHAKT BXOJAHTL B yNOTpeGJeHHE TOJBKO
B HacTosillee BpeMsi, HO OHH TOTJa HOCHJW «OMNBITHBIH» XaPaKTep, MHOTAA
«PEeKOpAHBIA». HacTo Takue NapoOBOSHl JENANHCL JJs BOEMHDHBIX BBHICTA-
BOK, 4TOObI NOK43aTh MPELeJbHYI0 CTeneHb Pa3sBUTHH MaPOBOBOCTPOEHUS
B J@HHOHU cTpaHe. SIBAfifCh HaMHOMNO ONlepeMBIIUMH TTOTPEOHOCTH BpeMEHH,
OHH He HMEJH 3IKCIIOATAUHOHHOTO 3HAUeHH,

OnucbiBasi NyTh 3IBOIIOLMH OOGBIKHOBEHHBIX MAPOBO30B, Mbl VKaWeM W
Ha 9TH ONbITHLIE TAPOBO3bI, BHIAEAHB OMUCAHWE COYIEHEHHBIX 11aPOBO30B,
KOTOpBble Pa3BHBANUCL CAMOCTOSITENbHO,

HacTHyHO 1o YCOBePUIEHCTBOBAHHe BCEX JAeTaNe) W TOABAEHHe HO-
BBIX NPUOOPOB H yacTei NMapoBO30B, KaKOBble OYAyT NMONYTHO YKa3aHbI.

Hazxo orMemwTs BOOOIIE, YTO B BOMPOCE YBETHYEHHST MOLIHOCTH [1apO-
BO30B BIEpPENH MIJa y:Ke AMEPHMKA, @ BBOJMMbBbIE €10 THIIbI, TIOCTe H3BECT-
HBIX HU3MeHEeHHH, NMpuHHManuce, B EBpone. Takum oOpa3oM, B 3TO BpeMs
PyKoBOAsilas poib yxe mepemia B CLIA, u naxe couNeHeHHbIE MTAPOBO3bI
Mavimera, msoOperenHble 8 EBpome, wauwboubllero pasBuTHg MOCTHTIM B
CLUA. TosToMy 1asi 9TOTO TePHOLa Mbl HAYHEM PAcCMOTpPEHHe ¢ aMepH-
KaHCKHX [TapOBO3OB, '

HeoOxouMo npu 3TOM OTMETHTb, YTO POCT MpoMbiieHHocTw CILLA,
BLI3BIBAEMbIH YCHVIEHHO# 3aMunpauueir U3 EBponsi, OTKpbITHEM OGIIHPHBEIX
PBIHKOB, OJarONpUATHBIMH KJIHMAaTHYeCKHMH H reorpadUuyecKuMH yCJIOBH-
AIMH, OTCYTCTBHEM KPYIHBIX |PasOPUTENbHBIX BOWH M B MEPBOE BPEMs MHU-
JINTAPH3Ma, OOraTCTBOM 3HEPreTHYECKHX pecypcoB (yriasi u HedTH) H Ke-
JE3HOH PyAbl W M., BbI3BAT MOTPEOHOCTH B CaMOM IIMWPOKOM Pa3BUTHH
KeJe3HOLOPOKHOrO TPAHCIOPTa, & BMECTe ¢ TeM W MOIIHOCTH MapOBO30B.
Ho sTomy npensancTBOBasa c1abOCTh YIPSIKHBIX NPHOOPOB, moYeMy BOMPOC
00 HMX YCWJIEHHM #BJSJICS BOIPOCOM [ePBOCTEIEHHO# rOCYLaAPCTBEHHON He-
00XONUMOCTH, Kak # Y Hac 8 OCOP. 3ror Bonpoc u Obln pa3pemrer B MO-
caenHed 4erBeptH XIX B., OKasaB, B CBOKW OYepellb, KOJOCCAJILHOE BJIHS-
HHe H4 MapoBO30CTPOEHHE.

AMepHKaHCKHe T1aPOBO3bI TIOCHe BBEJEHHS ABTOCLENKW CTANH HEBH-
JAaHHO OBICTPO 3BOJIOUHOHHPOBATH, BCE BPEMsi OCTABJSAA 32 COOOH eBpO-
MeHCKHe THNbI M JAaBasi 06pasiubl HauGOJee MOIIHBIX MapOBO3OB B Mmupe.
Benenue aBTOCHENKH OKA3am0 HCKIIOUHTENBHOS BJAHAHWE Ha MPOIYCKHYIO
CNOCOOHOCTL AMEPHKAHCKHX XK. JA. M Ha ISKOHOMHUeCKOe passutue CLLA.

[foutn BO BCex cTpaHax MePBOHAYAWILHO YIOTPEOAANACH LEHTPAIbHAS
omuoGydepHas cuenka, KOTOPas OblIa W HA HAMMX MePBbIX MOE3Lax (ua



62 ITepuod 1850—1900 za.

6. Hukomaesckoii, HbiHe OKTAOPHCKOH X .JA.), HO 3atem Empoma nepeiuia
Ha cuenky c '6oxkoBeiMu Oydepamu, nepsoHavaibHbll BHJ KOTOPOH (TP € X-
3BeHHAad CI ellKa) mokasaH Ha ¢ur. 88, rje Ais nepejayd CKHMA0-
[MX YCHAMH CAYKWIW JepeBsHHble OPYChs, YKpPeIeHHble 0 60Kam Tome-
peurono (6ydepuoro) Gpyca sarona, ITogobnas cuenka A0 X TOp yno-
TpebasieTcs B8 AHIVIMW J/Ii TOBapHbIX BAarOoHOB, HO TOJABKO ¢ OOKOBBHIMH
npyxuHHbIME Gy epamu,

CeBepHas Ke AMepuKa OCTakach ¢ UIeHTparbHO-OydepHOR cluenkoin
(«<meTau U Baauka») (pur. 89), KoTopas H NPUMEHsIACh NMOYTH BCE
XIX ¢T., HO OTACHOCTb €€ B 3IKCMJI0ATAUHH H MHOTOYHMCJIEHHOCTb XEPTB 3a-
CTABMJM MCKAaThb BHIXOJa B MPHUMEHEHHH aBTOMAaTHYecKOH cuenkd. Tak Kak
Bech MOABMIKHOM cOcTas CLIA Obln cHaGxed LeHTPaabHO-Oy(EPHOH cLemn-
KO¥H, To 6bla oOecneueH ecTeCTBeHHbI M 6e300/e3HEeHHbIH MEepexXoA K aB-
TOMATHYECKOH ClienKe TaK:ke LeHTpalbHO-Oy(epHoH, KoTopas U cTaja mno-

A 1 5

1= ¥ |

dur. 88 dur, 89

SABJATHCA YiKe B 60-X roaax MpoImaoro crojgerHs. OxHa U3 TNePBBIX KOH-
CTPYKIHH, Hame uux cebe NPHMEHeHHe Ha NPaKTHke, Oblla cuenka Mun-
Jaepa (cpmr, 90).

Boo0uie ObutH NPeANOMXeHbl COTHH KOHCTPYKIMH, M3 KOTOPBIX HCIBI-
THIBAJMHCH JECATKH M HALLM NpHMeHeHHe HEeMHOTHe €JHHHIIBL,

B 1876 r. usobpereHa cuenka JxanHes (Janney), KoTopas SBHIach
npoobpasOoM COBPEMEHHBIX aMePHKAHCKWX cuenok. Ha dur. 91 mnokasax
MPUHIAN AeicTBHA Clenkd [DKaHHes: KOPOTh, BPAIaloIMHCs OTHOCHTENbHO
BajiKa, YJAepXUBAETCsi B CBOEM [MOJOKEHHH 3aMKOM, KOTOPbIA TIPH pac-
LenKe MOJHUMAETCH CUEeNIUKOM. BHellHui BWJX COBPEMEHHON aMepHKaH-
CKOH CLENKH, NpeACTABISIOmel BHAOMW3MEHeHHe OCHOBHOro rtumna JDxaH-
Hesi, NIOKa3aH Ha ¢ur. 92,

B 1884 r. cbe3n @MEPHKAHCKMX BaroHocrpouTesen (Master Car
Builders Assotiation — MCB), B uHTepecax GecrneperpysodyHoro coobuie-
HHSs, TPHHAJ Mepbl K HOPMaJAH3allMy aBTOCHeNnKH ¥ B 1888 r. OKOHYaTeNbHO
[IOCTAHOBHJ PEKOMEHJOBaTh B KauecTBe THIOBOH aBrocuenky JDxkaHHes
¢ HeOOJBIIHMH M3MEHEHHsMH, YCTaHaBIMBasg ee IJaBHble pasMephbl, H Ta-
KHM 00pasoM Obl1 CO3AaH e€e HOPMaZbHBIH THN ToA Haspannem MCB
Coupler. Vi3 npe/iioXeHHBIX HECKOJBKHX COT CHCTEM Cbe3Jl OCTaHOBHICS
Ha cucreme JI)KaHHesi BBHAY TOTO, YTO TIePEXOJ, Ha Hee C CYIIeCTBYIOLIEH
PYYHOH 11eHTPaJbHO-Oy(hepHOH CUENKH He MNPeJICTaBlIsa]l BKOHOMHYECKHX
zaTpyAHedunil. CTaHAapPTH30BAHbl OBIIM TOAbKO NPUHUMT M (opMa KOTTSH
cuenKH, obecrneunBaloilasi B3aMMHOe CIeIJIeHHe; BeCh e MEXaHH3M H CIo-
co6 yKpelJeHHsi K paMe HHYEM OrpaHHyeH He OblLI, TOYeMy TOABHJACH
Macca BapHaHTOB, M B HacTosilee Bpems ux paboraer 8 ICIIA oxomno 100.

Tak Kak paclpOCTPAHEHHe aBTOCHENKH ObLIO TeM He MeHee KpaliHe
MeJTIeHHOe, TO TIONOXeHWe JeJa 3acTaBuio npasureabctBo CLUA msnars
2 Mapra 1893 r. 3akoH, OOSISBIBAIOLIMI BCe XK. J. IEPEBECTH BeCh CBOH
OJABVMIKHOM ICOCTAR Ha aBTOCUENKY x 1 sivBaps 1898 r. 3T70T CPOK BbIAED-
KaH XK. X. He Obla, u npaBuTeabcTBoM CIIA 6bl1 HasHayeH HOBBIH CPOK —
1 auBapsa 1900 r., K KoTopoMy Bech mojasxHO# coctag CIIA u 6bia mepe-
BelleH Ha aBTocienky. Takum o6pasoM Ha ee BBeJeHHe, cuMTad ¢ 1889r.,
norpe6osanoce 111/2 JeT, ¥ TO NpH TPAHAHO3HBIX CPeACTBAX AMEpPHKH U
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Npyu OTCYTCTBHH HEOOXOJMMOCTH MepelenablBaTh paMbl BaroHos, [lOMHMO
TEXHHYECKOH TPYAHOCTH 3a/layd — 3T0 OObACHAETCH elle OOMIHPHOCTHIO
BaroHHoro napka CHIA ¥ HaxoX/JeHHeM KeJNe3HBIX JOPOr B PyKax MHO-
TOUMCAEHHBIX KOMMaHu#i, OOIHI BHJ aMePHKAHCKOH CUEeNKH TMoKagaH Ha
¢pur. 93.

['maBHeHllIee BAHAHHE aBTOCLUENKH Ha NaPOBO3OCTPOCHHE 3aKJII0UaN0Ch
B TOM, YTO COBPEMEHHbIe ee CHCTeMbl, pa3pyliasicb NNPH Pa3pbiBHOM YyCHJHH
oxoano 240 T, nO3BOJAIT MAOBOJHTE HOPMalbHBIH Bec moesxa jgo 6000 7
U npu OJarONpUATHBIX YCIAOBHAX Jaxe a0 10000 u 15000 7; caenosa-
TEJbHO BBEJEHHE aBTOCUENKH JaJ0 BO3MOKHOCTb YBEJHUYUTb MOILIHOCTDL
NapoBO3HOrO napka B HECKOJbKO pas, Ogarojfaps uyeMy OTHAJO OrpaHH-
YeHHE CHJIBI TATH MO CUeNHBIM nNpH6opam. 310 06CTOATENBCTBO
JlaJi0 HEBHJIAHHBIA TOJYOK aMEePHKAHCKOMY MapOBO30CTPOEHHIO, CO3AAJIO
TaKHe MOIIHbIe THITBI MapoOBO30B, O KOTOPbIX EBpona He moraa npu cBoeH
ClUelKe Jaxe W MeuyraTh, H mocraBuao CIIJA B 3TOM OTHOWIEHHH Ha mep-
BOE MECTO.

B EBpomne ke Bonpoc o CUENHLIX MPHOOPAX MOLIRUE MO JPYroMy My TH.
[TeppOHayabHOe HKECTKOE TPEX3BeHHOe CLUenJeHHe ObIIO 3aMeHEeHO VIpPY-
ruM, IpHdeM CHayajla DPUMEHSIH TIPOKJIaJKy B BHAE DPE3HHOBHIX IIaid,
Hanpumep, B cuenke ®umepa (Fischer) 1849 r. Beuay HeyaoBaeTBOpH-
TEMbHOCTH MNOJAOGHBIX cuenok B 1873 r. I'epMaHCKHH Xe/ne3HOLOPOKHBIH
€003 O00bSIBUI KOHKYpPC Ha H300peTeHHe HOPMaJbHOH cuenku. [Ipemuro
noayuuit bexkkep (Becker), HHCNEKTOp aBCTPHUHCKHX MeJNE3HBIX JOPOr, HO
¥ 3Ta Cllenka He YJAOBJIeTBOPSJIA SKCIJOATAIHOHHBIM TpeOOBaHHSIM,

TunuyxHOe yIPyroe COeAHHEHHE TOMO BPeMeHH NPEJCTaBIEHO Ha
chur. 94; Takne mpuUOOPHI NPHMEHAJHCh M HaA PyCCKHX XK. A. go 80-x ro-
JIOB; 3aTeM Mepelllid Ha CKBO3HYH VIPSKb W BMeCTe C TeM [OYTH BO BCeH
EBpomne Tpex3BeHHYIO yNpsikKb 3aMeHHJIH BUHTOBOM CTSKKOH, CXeMaTHUYECKH
uzobpaxeHHoi Ha cur. 95.

B 1892 r. B Poccuu 6blia yCcTaHOBJEHA TaK HasbiBaeMass HOP M aJ b-
Hafd BHHTOBAas CTS$XKa, OJHOBPEMEHHO C BBeJleHHEM HOPMa/bHOrO
TOBAPHOrO BaroHa, HO pacyeTHOe TAMOBOE YCHJMe (HAa KPKOKe) PaBHSANOCH
TOJMBKO 12 T.

TTogoGHbIe BUHTOBbLIE CTSXKKW OBIIM BBeleHb BO BCeji EBpomne, no OHH
NO3BOJHUINW pa3BuBaTh K KoHUy XIX B. TiroBOe ycu/iHe Ha KPIOKe B H—
6 pa3 menbuee, yem B CLIA, uTo MOJIOXKHIO Opexes PAsSBUDHIO MOLIHOTO
€BPOMeHCKOro TapoB03a, 3aTOPMO3WB MNapoOBO30CTpoeHWe B EBponie Ha
enble JMeCsTHAETHS.

Urobel He BO3BpAIllAThbCAd K €BPONEHCKHM ClenHbIM MpuOOopaM CHOBA,
pasbepem pasBHTHe HX B XX B.

B Empome u A0 HACTOSILErO0 BPEMEHH TIPEUMYILIECTBEHHO MPUMEHAETCH
BUHTOBasA crTaxka. B Poccuu ¢ 1905r. Havaau BBOJHTD YCHUEHHY IO
CTAMXKY C pacyeTHbIM THArOBBIM VCHAHEM B 16T; HOpMaJbHas H VCH-
JIeHHast CTSKKH OblIM mpocTeiMH, HO ¢ 1912 ux cramu sameHsATb O 0 b-
eJHHEHHOH CTHAMXKOMN C TATOBBIM YCHJIHEM Ha Kploke 16T, cKoH-
CTPYHPOBAHHOH MO THNY CTSXKKH YJIeHryTa, NOSsIBUBLIEHCH BIEPBbLIE
B 1898,

HopmanbHas crsixkka 1916 r. W HOBam cTsimka 1927 r. MMEHOT TY XKe
KOHCTPYKIHIO, H TOJbKO TpPeAn0Jaraercs, NOBLICHB KauyecTBO MeTalJa, yBe-
JHYHTb YCHJAMe Ha Kpioke A0 187. Hama BHHTOBas CTsXKKa SBJASETCA
cuabHelmeii 8 Erpone, xpome lepmanuy, KOTODas Tem He MeHee OTpa-
HHYHMBAeT BeC CBOMX TOBapHHIX noeszjos 1500 7; Bo ®panuun ke, Mramuu
U AOpyrux craHax Espomnbl, rje crsikka ciabee HamieH, BeC TOBapHBIX
noe3foB ob6bluHO He npesnimaet 1 000 7. [TonwiTka BBectH B CCCP noesza
Becom 20007 yBeqHuHMIa YHCIAO PaA3PBLIBOB MOE3/0B.
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Tax kax aBTOCHENKa ¢ TOUYKH 3peHHs YJAVUIIeHHs YCIOBHE Tpyaa H
YyBEJMYEHHS Beca MOE3J0B MrpaeT PeUIaloNnlyl0 pOoJb, MOCTaBAEH BONPOC
O ee BBEJEHHM IIOUTH BO BCEX CTPaHAX MHpa. AMepHKaHCKas aBTOCIenKa
yae Beejsiena B Kanane, Mexkcuke, Kurae u flnoHuu u, BeposiTHO, Oyjner
BBeJeHa BO Bced HOxHoi Amepuke. B fIMOHMM TOAroTOBKA K BBEJEHHIO
aBToOCUeNnKH Hadajgach B 1918 r. 1 mOAHOCTBIO OblIa BBEJEHA B HIOJE
1925 r. Uayr oneitet B MHauu, ABcrpaaun M HoBo# 3exanauu.

B Espone nepexoj Ha aBTOCHeNnKy He Tak Jerok, kak B CLIA, Bcaen-
CTBHE 0C0O0N0 BHga CYLIeCTBYIOILEH cuenku ¢ OoxoBeIMH Oydepamu, He-
06x0auM0 OBLTO, YTOOBI aBTOCLIENKa MOrJaa GoJee HiIK MerHee VIOOHO CIyer-
JATbCA CO CTAPOH, HO, HECMOTPH Ha MEXAYHapOo/JHble KOHKYpcel (B [lerep-
G6ypre B 1901—1904 rr., Ha KOTOpPBHIf GbLIIO TIPeJCTaBdeHO 713 MPOEKTOB,
M B MuiaHe — 475 mpOeKTOB), CO3/aTh Y/OBJECTBOPHTEILHYIO CLUEMKY € B-

dur. 96

pOmMeHCKOT O THIa He yaanock. Asrocuenku: [Tasua-Kasanuc, npeamno-
XKeHHass B Muiane; Byapo, ucneiTeiBaemass B0 ®pannuu; llapdenbepra
(1908 r.), moub3yIOLIAsACH HEKOTOPHIM paclpocTpaneHeM B ['epMaHuy, npe-
HUMYLECTBEHHO Ha Y3KOKOJeHHBIX mnoporax; Kiopreccu (3aBonaa Nam) U APY-
THX BONMPOCA HE PAa3pelIdaH, TaK KaK UMeJH Takoe KOJUYeCTBO HeZOCTAaT-
KOB, 4TO pAacCYHTHIBaTh Ha UIHPOKOE [PaCHpOCTpaHeHHe =e MOTaw, Ha
¢ur. 96 nmoxasawa aBTOCHENKa BHINIMCOHZ B PasJHUYHLIX ee BapHaHTaX.
[To oxonuyaHAd BOWHEI 1914—1918 rr. 8 Espone OblT opraHMsoBaH
MexnyHapOaHbI COH03 XK. J., B KOTODHI BOILTH TOYTH BCe CTpaHb EB-
ponbl u Asuwm, B Tom yucae u CCOCP. OcHoBHAsA 3a7aua cok03a — OpraHu3anus
Oecrnepenpy3ouHoro COOOIMIeHHss MeXAy rocylapcrBami. MexyHapoHbIi
COH3 ‘OPTAHW30BA CIEMHANBEYI KOMHCCHIO MO aBTOCHeNKe Ajas BeIGOpa
eIHHON KOHCTPYKUHW I TeX [OCYAapCTB, KOTOPHIE BOILIA B COH03, A
paspaboTku cnocoba Tepexola ¢ BHHTOBOHN CIENKW Ha ABTOCIENKY W JJIs
00beuHeHHs1 paGoOT MO aBTOCIENKe, MPOU3BOAMMBIX B PasHBIX rocyjaap-
CTBaX. JTa KOMHCCHS yxe TMpoJejaya <CJIeLyIOollHe OCHOBHBIE PabOTH:
1) paspabotana TpeOOBaHMA, KOTOPHIM JOJKH& YJOBICTBOPATL aBTOCIEN-
Ka; 2) cxeMaTHUeCKy paspadoTaia Crocod BBeeHHT aBTOCHENKH B 3anal-

5 MWcropus napososa
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Ho#t EBpone; 3) paspaborana obuiyl0 nmporpaMmy HCHBITAaHHH ABTOCLEMOK.
Ona xe 3sa0pakoBaia aMEePHKaHCKYI0 aBrocuenky, Takum o6pasoM THI
eBPONENCKONH @BTOCLU ENKH €llle He YCTaAHOBJEH,

IpananosHasi nepcrneKkTHBa PasBUTHS TOBApPHOTO M IacCaXHPCKOTO
apuxenus B CCCP sacTaBisieT CPOYHO Ppas3pelluTb BONPOC O BBEJAEHHH
Yy Hac aBTOCUENKH, NO3BOJSIONEH YBEJHYHTb B HECKOJBKO pas Bec noes-
JOB M NPUMEHHTh HOBeillllMe MOIIHbIE MapoBO3HI 1,

Mexy nmpoyuMm OTMETHM, 4YTO, HAsi BNEPeAM 3anafHOEBPOMEHCKHX
CTPaH MO YacTH NPHUMEHEHHs ABTOCHENKH B HACTOSILEE BpeMs, DYCCKHe
XeJe3Hple JOPOrH 3aHMMA/INCh STHM BONPOCOM H pasbiue: B 1898 r. yxke
NPOM3BOAMMKCE OMBITEL HAa MockoBcko-Kasanckoft K. A. (pacumpeHHbie
B 1902r.) C ueAbI0 BBIACHHTb BO3MOXKHOCTb CLEMJIEHHS aMepHKaHCKOM
CUENKH C €BPONEHCKOH, YTO H OBIIO JOCTHIHYTO AJSi MACCaXKHPCKUX M0e3-
JIOB TyTeM YCTPOHACTBA OTKHAHBIX Gy(epoB M BCIOMOrarTeJbHOr0 KpPIOKA.
[Tonobuas cuenka paGoTana BHOJHE YAOBJAETBOPHTENbHO, M ¢ 1904 r.
Mockoscko-Kasanckasi k. I. MOCTaBHJIA HA HEKOTOPOe KOJHYECTBO CBOMX
NaCCaXXHPCKHX BaroHOB aMepHKaHCKywo cuenky. Ho auasi ToBapHoro mapka
BBISICHHJIOCh, YTO TNPHMEHEHHEe YKa3aHHOTO YCTPOHCTBA (BBIABMIKHBIX Oy-
(bepoB) HenpakTHUHO M BEHISBHIBAET JONOJHHTENbHBIE PACXOJB HA Mepe-

YCTPOHCTBO CLeNHBIX NPHOOPoB (cM. TexHHuYeckas SHUMKIONEMA, T- I,
crp. 112).

§ 15. AMEPUKAHCKHE MAPOBO3bI

CIIA o6aanaloT OrpOMHBIMH 3amacaMH aHTPAlHTa, TOYeMy BOMPOC
00 OTOIVIRHHH JeIIeBbiM @HTPAIIMTOM IIOYYHI NOCYJapCTBeHHOe 3HAYeHHe,
Beepjennble aHTPALHTOBB e TONKM TMPHAATH NAPOBO3aM OCOGHIH

g

B nauane 50-X rojoB mosiBUJach aHTpPAaNMTOBas TONMKa MUJIBroOM4HAA
(Millholland), mocTasaesnas Ha NapoBode 2—2—0 (1852 .r.), ¢ur. 97; Bepx-
Hslsi 4acTh TOMKM HaKJOHeHa BHW3, NPHYeM KOXKYX M MOTONOK OBIIM ILTOC-
KHMH @1 COEIHHAIHCE @HKEPHBMH OO0JATaMu; AIHHAZ TONKH LOXO0-
ouaa 1o 2 M2, ;

Ilo3anee mepemun x mupokum Tonkam Byrrena (Wootten), marento-
BaHHEIM B 1877 r. (monepeunoe ceueHne — ¢ur. 98). Tonku npexHasHauya-
JHCh JIJfl OTOIIEHHS MEJKHM aHTPALHTOM, NPHYEM KOJOCHHUKH CTa-
BHJIHCb TpyGuaTbie. DTa e TONKA NPUMEHANACh M JJIS OTOIVICHHS KAMeH-
HOYrOJIbHOH MeJIOYBbH) MJIH HH3KOCOPTHBIMHM YIJSIMH INPH OGBIKHOBEHHBIX
KOJIOCHHKAX.

[IpuMeHenRne NIMPOKMX THNOB BOOGINE OTKPHLIO HOBYIO 5Py B KOH-
CTPYKIHH I1apOBO30B, I03BOJHB BeCbMa 3HAYHTEJbHO YBEJHUYHTH ILIOMIAMb
KOJIOCHHKOBO} PEIUETKH, a CAeAOBATENbHO, H MOILIHOCTb TTAPOB0O3a, HO TIPH
3TOM IPHINJIOCH 3HAYUTENbHO MOJHATH HX LEHTP TSKECTH.

MexJy mpoyuM, NOMeIIeHHe TONKH HaJ KOJXeCamMH NOoTpeGoBalo H3-
MEHEHHS] MPHHATOrO Crnoco6a NMoABeNIWBAHHKS, NPHILIOCH NEPeHTH K H H K-
HeMy NOJXBeIM HBAaHHUIO.

TlocnenoBaTebHO M3 OMHOTO JECATHJETHS B JAPYroe VCIONKHSIHCD
NapoBO3bI MyTeM Y5eIHYEHHS YHCTA CIAapeHHBIX OCell, NMPHYEM BIepexH
BCErila CTaBWJACh TeJekKKa (32 HCKIIOYEeHHEM MaHeBDPOBBIX MapOBO3OB)

1 CucremMa COBETCKO# aBTOCHENKH B HACTOSNlee BpeMs OKOHYATEJBLHO yCTaHOB/EHa
(Tun WPT-3, manommnaomuii cuenky BuaiucoHa) u €0 CpodHO ofopyayercs Ham
BaroHHHIA TapK. .

? MHorpa aas Gonee nerkoro oGCIyXHBaHHS wepe3 KOXYX H IOTONOK NPOBOIHIH
ase TpyGbl, 3aKpHBaeMble KPHIIUKAMH H BBLIABIXKHHIMH IBepuami. OTOMIeHHe TIPOH3BO -
AHNOCH Yepe3 OOBIKHOBEHHOE, HO OYeHb HH3KO pACIOJOKEHHOE TONOYHOe OTBepCTHE
H depes BepxHHe TPYOW moouepenn. [aa storo GbiaH ABe NAOWALKH 175 KOYerapos.
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CHa4yaJia JByXOCHas, a 3aTeM OJHOOCHAafd, mocje ee H305PET€:HHH aMepHKaH~-
(kUM HHXXeHepom bBuccenem (Bissel) B 1857 r., moueMy OHM M Ha3bIBAIOTCHA
buccensimu. Briepsble Guccenn Gblim mocrabjeHbl 3aBoAoM Rogers.

Eme B 1852r. 3aBox DBaiasuHa BhmepBble NOCTPOHI MapoOBO3 THIIA
2—3—0 (dmr. 99), xOTOPLII HMeJ lelle HAKJIOHHblE IMVIMHIPH, TaK Kak

TeJEXKA ¢ KOPOTKOH 05as3ofi He MMOSBOVISJIA MX OMYCTHTH HHNKe,
3arem Pomxkepc pas-

JABHHYA 9TH ocH B 1853 r.
H TOCTaBHJ T'OPH3OHTAMb-
Hele LHUAUHADHI(ur. 100),
CHayana Ha tune 2—2—0.
Ha ¢wur. 101 npexacrasaen
Tun 2—3—0 B ero janb-
Heiimem  passutuu (90-e
rojnl).

Mexay npoumm, cHa-
yana B AMepHKe CTaBHJIU
IV YBEJHYEHHSA TTapoBOTO

Pur. 102 NpOCTpaHCTBA JBa KoJma-

Ka, HO satreM OT 3TOro

OTKAa3aMHCh M NEPellIH K YBeJHYEHHI0O MapoBOrO INPOCTPAHCTBA INyTeM

ynorpebieHnst KOTIOB THna Wagon-ton —c ONHHM KOHHYeCKUM Oapa-

0aHOM, YeM SHAYHMTEJbHO YBEJIHYHBANOCH NAPOBOE NPOCTPAHCTBO  Haj
TONKOH — MeCTO HauGoJbluero BbigeneHHss napa (cM. dur. 106).

ITocne usoGperenusi Guccens craad OOBIYHO CHAGKATH MM TOBapHbIe
1apOBO3bI BBHAY MaJIOH CKOPOCTH JBHIKEHHS, a ABYXOCHBIMH TeJeKKAMH —

naccaKupiCrue,

oy [

418
.:r| .

/ | 14 2

@ur, 103

B 1863 r. 6bl1 mocrpoen saBomom Koges NEepPBHIA TORApHHIH MapoBO3
ma 1—3—0 Morya (Mogul), ¢ 6uccenem (dpur. 102). 3xech Jerko jpac-
[IOJIOMHTD HUIHHADE! U MOMECTHTh TOTIKY MLy NOCHeIHHMH CIaADeHHBIMH
ocaMH, THn NONYYHICH O4YeHbp KOMIAKTHBIH H VAOOHBIHE M HOAb30BAJICH
OOJBLIMM PACTIPOCTD AHOHHEM,

Oderp GBICTPO MPHILIOCH YBETHYHTL YHCAO OCeH TOBapHBIX I1aPOBO3OB.
Eme pasbime Taxue NapoBo3s crponmice B ‘C. AMEpDHKe, XOTH 1 B Orpa-
HHYCHHOM KOJM4ecTBe, Hanmpumep, kak CKa3aHO BbIIe, IO mpoexrty Y a ii-
HeHca (Winans) Gl mocTpoeHnr eme mo 50-x rO0B MapoOBO3LI THIA



AMmepurarcrxue napoeoss

69

A A DTN
AT, QLA NN TANMZNT S AL b
AEeNEeNEe N T2 =t =1t m—|
O A A

S

$ur. 104

dur. 105

&ur. 106

Q Q
L .2 i - R/

dur. 107




70 Ilepuod 1850—1900 z2.

0—4—0 (¢ur. 103), a B 1865r. 6uia nmo nmpoekry Millholland nocrpoex
xaxe naposo3 (toaxkauy) 0—6—0 xaa k. x. Dunragensdus — Puaauar
(cpur. 104).

[TapoBO3bl, MMEIOIHE AHTPALUTOBbIE TONKH, MOKasaHHble Ha (ur. 97,
¢ OGyJaKamu, BbIHECEHHBIMH Ha CepefiHHY NapoBO3a HaA LHJIHHIPHYECKOH
YacThio, HOCHIW HaspaHue «BepGiaoa». CTPOWIHC, OHH DA3HBIX THMOB, U3
Hux Ha Gur. 105 moxasan naposoz 1—3—~0 3asosa bangsuua 1852 r.

a=malalllli

e P AL ! ‘;'. (o |
[ I—) = N
i I / e
"4'27 i
Q)= ()
T : ; ;
; GO e
e e,
83792 - T A3TED - T5TE?
dur. 108

Tun 1—4—0 6n11 noctpoen saBozoMm banxsuHa no npoekty A, Mur-
yeasa B 1866 r. (¢ur.106) u HasBan «Koncomupmemen» (Consolidation) —
«O6beuHeHHe» B 4eCTh NTapOB03a, NOCTPOEHHOrO M0 3aKasy . 1. Jlexur-—
Baneit B rox o6beJHHEHHS ee C XK. A. Merousl, TOT MapoBO3 O4YeHb JAOJ-
roe BpeMs SIBJASUICH U3MIOOJNEHHBIM THIIOM TSIKEJBIX TOBAPHBLIX TaPOBO30B,

n%4 + 871 8545

TpHYeM NapoBO3bl 0OoJee NO3JHEH NOCTPOMKH OTIHYANHCh TOJBKO pPas-
MepamH, HanpuMep, Ha ¢ur. 107 npexacrasaed naposos 1—4—~0, mocTpoeH-
Heli Macrepckumu Rhock Island B 1898 r., nosepxnocTbio Harpesa 196,3 m?
H [JI0WaJIb}0 KOJOCHHKOBOH pemeTKH 3,1 M2,

HOBBIX IIApOBO30OB 3TONO THIIA B HACTOSAIIee BPeMs IMOYTH HE CTPOST.

B 1899 r. IlurTcOYpPrcKkmit MapoBO30OCTPOMTENbHBIH 3aBOJ — BBITYCTHI
s K. X. [TurrcOypr — Beccemep — o3epo HMpu napoBossr THnma 1—4—0
I TepPeBO3KH PVABRL ¢ CWioH Taru 28 000 kr, ¢ Hanpy3KOi Ha oCb 25 T,
JaBjeHdeM mapa 15 ar, MOoBEPXHOCTbIO Harpesa 353 M2, MIOMAJLI0 KOJOC-
HHKOBOH DPeHIeTKH 3,4 M? M C IMUMHADaMA JuaMmerpom 610 MM. dtu mapo-
BO3bl ObIH cuibHedmmME 8 XIX B.
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LLmpoKHe TONKH B TOBAPHBLIX MAaPOB03aX, BHI3bIBAf MOJSHATHE OCH KOT-
Jaa, He TpefoBany 3aJHHX NOMIEPKHBAIOUIMX OCEH, HO mpH OuYeHbp OOJb-
IIMX KOTJIaX CTaJlW B TOBAaPHHIX MMAPOBO3aX CTABHTH BIEPENH TEMEHKKY —
THI 2—4—0 «MacTtogouT» («Mastodont»), BLHI3bIBaeMBIH KPHBBIMH MaJOro
pagHyca Ha CleUHaNIbHBIX YNOVIbHBIX JOPOTaxXx HAH JJs TepecedyeHHBIX Me-
crHOoCTed (Ha pur. 108 — mocTpoiikn 90-x TroJMOB 3aBOMa AJKO).

ToBapHBle MapOBO3bI C MATHIO CNAPEHHBIMH OCAMH HaYaJH MOSABJATHCA

£, ~
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8 Hauane 90-x ronos; B 1894 r. Obla mOCTpOeH TaHk-naposo3d 0—5—0
aasi ronHeas St. Clair Kanaacko# k. a. 3aBogom bangsuHa, HO B NOe3[-
HOH cayxbe MOJYYHJI paclpocTpaHeHHe mapoBo3 THna [examox 1—5—0;
TepBEIH NapoBO3 3TOro THna Owla mocTtpoeH B 1867 r.

ITpu Hanwuwm mupokoi Tonku ByrrsHa, pacmosaraeMoii HaJ ClapeH-
HBIMH OCAIMH, B TO BpeMs 4acTo OyJKY MalIHHHCTA MOMEINaJH Y LHIHHI-
PHUECKOHM YacTH KOTJIA ¥ 1103aJH YCTPAaUBAMH TOJBKO IPHKPBITOE ITOMeE-
LIeHHe JJIs KO4Yerapos.

STH NapoBO3bl CTPOMJHCH AJA OOJBIIHX TOABEMOB; HAampuMep, Ha
¢ur. 109 npexcraBieH napoBO3, NOCTPOeHHBIH 3aBojgoMm DBanxsBura pas
XK. OA. Hero-Mlopk — o3epo Hpu — 3anaznHasi, ¢ aHTPALHTOBOH TOMNKOH
ByrTaHa.

Takum o6pasom k XX B.
B Amepuke OblaM  clenpyro-
[{He TJaBHEHAIIHe THNBI TO-
BApHBIX NapOBO30ORB:

1—4—0 — «Consolida-
tion» («Konconmpuemien»),

1—5—0 — «Decapod»
(«[lexanona») H BTOpPOCTENeH-
Hblfi tHo 2—4—0 — «Masto-

~
~ -

dont» («MacTofoOHT»), He S 7)< S | NN )Y W, L)/, B '
MOJYyYHBIIHH pacnpocTpaHe-
HHA. Pur. 111

STH THOBI JalJeKo ole-
pPeIMJH TI0 MOIIHOCTH €BpOMERCKHe NapoBO3bl. BBOAMIMCE OHH B
Eppone ¢ GoabmuM ONO3JaHHEM, H, HanpHMep, B YACTHOCTH Yy Hac
tTin 1—4—0 Bnepeoie mosBuiaca B 1895 r. (mpoexr JlomymmHckoro, ce-
puu 1l, ana BaaguxaBkascko# K. .JA., NOCTPOHKH ['aHHOBepcKoro 3a-
BOJA).

Tako#t xe 3BOJIONHH [OIBEPrajuch H aMeDHKAHCKHe IacCaxKHpPCKHe
apoBO3bl, ¥ CTaHOBHBIIMACA K 50-M rojgaMm AJas OOCIyXHBAaHHA OLICTPO-
XOJHBIX KypbepcKHX moe3noB THnm 2—2—0 Bckope okasancsi c1aboCHMb-
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HBIM, Y TOTjJd, TIPH TOCTAHOBKE IIHPOKHX TOMOK NPHIULIOCH TepeidTH K
tunaM 1—2—1 u 2—2—1. TakoB, HanpuMep, GbICTPOXOAHBIH NapoBO3 THNA
1—2—1 (uaspiBaemsbiii «Koaym6usi»), nocTpoOeHHbIA 3aBooM BanasuHa A
*K. n. Ounagenpbus — Pupauar (¢ur. 110), u 2—2—1 («AraanTHKar)
(dur. 111), Toit xe poporu,—oba c¢ Ttonkamu Byrrana, mocrpofiku
90-x ronos.

Tum ATHaHTHK SBISVICA MOIIHBIM H OBICTPOXOJHBIM JOBOJLHO
JOJroe Bpems.

OueHb PAaCTpPOCTPAHEHHbIA THN NAaCCaXXHPCKOro mnapoBosa 2—3—0
raixe morpeboBas MOAAEPKHBAIOIIYI0 C€3aAH OCb, KOTOPYI CTaBHIH
Jlaxe NPH OTCYTCTBHM IIHU-
POKHX TONOK, BBHJY HEOO~
XOJAHMOCTH IlepeiaTh Bec
TAXEJOro Koraa Ha 60/b-
ee yucao ocen. Ilomay-
yuaca tan 2—3—1 («Pa-
cificy — «ITacudux»), —
HauboJjiee MOIIHBIH THI
OOBIKHOBEHHOT O nacca-
XHpcKoro napososa. {O6-
pasen — chur. 112, x. &
Uukaro — Muabyoku —

$ur. 112 Cen-IToas, 90-e rompl).
Taxum o6pasoM K Ha-
yany XX B. oxoHuareapHO cdopmupoBasuce B C. AMepHke cnenyo-
Iipe TacCaXKUPCKHE THIIbI:
2—2—0 — «AmepHKaHCKHH» («Americany) } GLICTPOXOHEIE

1—2—1 — «Koaymbus» («Columbia») KVDEEDCKIEE
2—2—1 — «ArnanTuk» (Atlantic») (xypeep )
2—3—0 — «10-xkonecHBIA»

. nacCcaXXupCcKHe
2—3—1 — «llacudux» («Pacific») h REBRE;
OHH WMeNH BIIOJHE 3aKOHYEHHBIH BHJ, H BIOCIEJCTBHH H3MEHHJIHCH

TOJbKO HX pasMepbl H HEKOTOPHIE AETalH.

3a 3TOT nepuoJ BBelleH B AMepHKe psiJi YCOBEpIIeHCTBOBAHHI.

H ) 45

\nfgs

-72.7
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$ur. 113

1. Belin H306peTeHbl HeNpepHIBHEIE BO3 A VIIHB € TOPMO 3 a. 3TC
reHuanbHoe H300peTeHHe, pa3pelluBIIee BOMPOC O BO3MOXKHOCTH O e 3-
OMacHOTO OBCTPOXOAHOTO JABHXeHHSH, clerado B 1869 r.
BecTuHraysaom, KOTODHIfi BIepBHe ero TIPDHMeHHJA Ha XK. A, IlurTcbypr—
[[uanuHati—C. Jlyn. ITepBbie TOopMo3a OBIIH HE aBTOMATHYECK H €;
B 1873 r. Becrunraya nusobpes aBTOMaTHUeCKMH T O D M O 3, BIepBEIE I10-
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CTaBJeHHBIH Ha moe3nax K. /. PuauHr (Reading) um 3areM noJyuydBILIHH
BceoOIlee pacnpocTpaHeHHe Ha . J. BCEro MHpa, JaB TOMYOK K u3obpe-
TEHHIO LEeJ0T0 pAfa JAPYrux, MoA0GHBEIX e npubopoB (topmosa I'apau n
Cmuc, pabGoTalouiHe paspexeHHBIM BO3JyXOM).
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2. [Toayunna mHPOKOe PasBHTHE NapOBO3HAS MaLIHHA-KOMIIAyHJ,
cucTeMbl BokseHna, usobperenHas B 1889 r. (cm. § 35), a Takwe wyacro
ynorpe6asaach CHCTeMa TaHAEM-KOMMayHJ, TpPHMEHEHHasi BNEepBHE B
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1892 r. sapomom Bpykca Ha TOBapHOM maposoze 1—4—0 aas Bouabmiois
CeBepHOH k. 1.
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3. BecbMa HMHTEHCHBHO pAa3BHBAJach HAES JBIMOCOMKHTAHUS nyrem
BBeJIeHHS KaMepbl CrOpaHHs M CBOJAOB. ByTTsn B cBoelt tonke B 1877 T.
BrepBble INOCTaBHJ BMECTO cBoAa nopor (¢ur. 113), oraeasrouiui
TONKY OT KaMmephl, YTO NOTOM HEOAHOKPATHO NPHMEHSIOCh. [loxoGHBIE
YCOBEPIIEeHCTBOBAHHS 3HAYHTEJbHO YBEJHUHJH K. II, JI. KOTJA.

Ho mombiTkH 3aMeHHTh KHpHHUHBIE
CBOJbI MeTa/VIHYeCKUMH  («BOJsSIHBIE
CBOJBI») YCIEXOM He yBEHUANHCh BCae]-
CTBHE IOHHKEHHUS TeMIepaTyphbl TOIKH.
Takxe He Hamsia ceGe NpPUMEHEHHS
KOHCTPYKIIHS, TpeayoxeHHass DByxa-
HaHoM (Buchanan) u mnocrasiaeHHas
Ha mnaposose 2—2—0, MOCTPOEHHOM B
macrepckux «West Albany» (¢pur. 114):
HaKJOHEHHBIH BIEpeJ IOJAOrpeBaTe/b
JIeJIUT TONKY Ha JBe 4acTH, H3 KOTOPBIX
BEPXHAS CAYKHT JBIMOCOXHraTeNbHOH
Kamepo#. [lpakTHueckd OHa oOKasanack
ClIOKHAa M HeyAoGHA.

4. B C. AMepHKe IIpH yBeJHYEHHOM
JHaMeTpe KOTJIOB H INPH OTOIIEHHH
XOpPOLIHUM yrjeM, ClIefZOBaTeJbHO IIPH
KOJIOCHHKOBBIX pellleTKaX He3HauUTelb-
HOM mJomiajgM, 4acro npuberann K
VIIAPEHHBIM TONKaM, KOTOpHE
CTPOHJHCHh C TMJOCKMMH  MOTOJKAMH
(cbur. 115) wau BemMyKAbIMHA (dur. 116).

PagumanpHasa tomkal® aaa koraa cucreMbl KpaMnrToHa mokasaHa Ha

dur. 117.

HMuorpa npu mAOCKOM MOTOJAKe OpasuM NOJYKPYIAbIH KOXYyX, KOTO-
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dnur. 118

pBIfi TOrZa OGLIYHO COCTAaBJASA NPOXOJKEHHe LUJIHUHAPHYECKOH YaCTH
KOTJa, ¥ MOJydasach Tak HasbiBaemas Tonka Kpamnrona (¢wur. 118).

1 PanyalbHHE TOTKH HAllIH B HACTOSIEe BpeMs HCKAKYHTEJbHOE PacnpOCTpPaHeHHE
s C. AMepHKe W HauMHawT pacmpocrpanstecd B Espone u y mac, 8 CCCP.
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§ 16. EBPONIEMCKHE INAPOBO3bl

Bo BCAKOM ciyyae B TeMile CBOeH 3BOJIOUMH H MO PasHooOpasuio
THIOB €BPONEMCKHE MapoBO3bl B STOT MEPHOA OTCTaBaMH OT aMepHKaH-
CKMX, 0COOEHHO B MepBOH NOJOBHHE A0 NPHMEHEHHS MallHH-KOMNAyHI,
BHECHIMX 3HAYHTeJbHOE pasHoOOpasHe M COCTAaBHBIUHX 3MOXYy B NapoBO-
30CTPOEHHH.

ToBapHble NapoBO3bl OOLIYHO He HMeaH Brnepeiu OeryHka, H B 3TOT
nepuog rocnogcrsosan tHn 0—3—0; TOJABKO B HEKOTOPBIX rocynapcr-

dur. 119

Bax mnosBuacs tan 0—4—0: Ha 3aBomax Kaiib u Kpeso B 1866 r. Oblau
noctpoeHn! napoBo3nt 0—4—0 cHavasa ¢ Tonkamu Kpamnrona, moroMm
Beabnepa (c 1879 r.) (¢ur. 119) ¥ BHemHuMH Kyadccamu Creden-
coHa uau I'yuya (Ha k. #. ITapuxk—J/Inon—CpeausemHoe mope, HJIH CO-
‘kpamenso P, L. M., ¢ 1888 r. vauanu craButhb Kyauccy eéisunrepa). Ila-

\Y) ® OEL
. T34 7540 '
i | A——
}?Q-’EE g500 + G550 - 107375, 4’(.‘}5.56\.
dur. 120

POBO3HI 3TOTO THNA OBLIM OYeHb PACIPOCTPaHeHBl Ha (PPaHIY3CKOH CETH.
2tor xe THO OblI BBeZeH B 1894 r. Ha NPYCCKHX TOCYyAapCTBEHHBIX
2. . (dur. 120).

Tun 1—4—0 BnepBble OblT BBeZeH B 1894 r. Ha MpPYCCKHUX rocynap-
‘CTBEHHBIX K. JI. JUIsS JBH)KEHHS TSXKEJBbIX [0€3I0B II0 OuYeHb KpPYTHIM
nojJbeMaM, IIPHYEM HX CTPOMJHM MO aMepHKaHckum obpasuam (¢ur 121) —
NapoBO3bl ABYXUMJIHHADOBBIE KOMIIAyH[Z, C BHYTDEHHHMH KyJHCCAMH AJ-
J1aHa. Pabora ux Gblr1a BecbMa YIOBJETBOPHTENbHOM.
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Kax cxasaHo Beile, 60JblIOe YHCHO Ocell ObLIO OueHb peako. ToJbKO
ana BropremGeprckoit K. JA., Kak HCKIAIOYeHHe, Obla IOCTPOEH apoBO3
0—5—0 ¢ Tpemsa NHJIHHIPAMH.

B To Bpems, korja HacTaJg paclBeT NMapoOBO30B KOMNAayHJ, NOABHIOCH
MHOTO NMapoBO30B, B KOTOPHIX OBIIM MAIIHHBI Pa3HbIX CHCTEM; HalpHMep,
BeG66 mocrpounn B macrepckux «Grewe» maposo3s 0—4—~0 c Tpems LH-
JUHAPAMH KOMMNAyHJI, He MMEBIIHH pacnpocTpaHeHHsl.

Ho rorpa, rak xe xak M Tenepb, 60Jblloe pasHOOOpa3ue BHOCHIH
V3KOKOJIeHHbIe TIapOBO3bI, IIpeJHasHayeHHble IJAd J0por ¢ BecbMa O60Jb-
INHMH NOJbeMaMH M KPHUBHIMH OYeHb MaJanlX paaMycos?!. ITosromy oHH
OBl TNPUHYKJAEHB MMeTh OOJbLIOE YHCIO CNAapeHHbIX oced (TeM GoJgee
JUI pacnpOCTpaHeHHsl JaBjJeHHs Ha OoJbllee YHCIO TOYEK BBHAY Jer-
KOro NyTH) H TIPHCNOCOOJeHHA JIs JErKOro BIIMCHIBAHMA B KpHBble. Ta-

1
b - ..‘..._.gm_‘-...-.!

KOBBI MapoBO3bl: TaHk 1—4—1 gas Muguiickux CeBepo-3anmaaHelx K. 1.,
nocrpoensnlt 3aBogom Heabcona B T'nasro B 1898 r. mas noabeMoB
0,040 u xpusbix 180 M (Bec mapososa 220 T); Tauk 1—3—2 aas X. I. B
Tpancpaane nas noxabemos 0,020 um kpuBbix 150 M, HO STH MAapOBO3H He
SIBASINCh 00OpasuamMu JJs eBpONeHCKOro NapoBO30CTPOEHHS, T. €. Jena-
JHCh IO CHEeIHaJbHOMY 3aKasy.

Taxxxe He nanu (C TOYKH 3DeHHs] HOBBIX THIIOB) HHYEro HOBOTO H
TacCaXXHpPCKUe MapoBo3bl 3TOro nepuoxa. B AHrIHH OrpaHMYUBAIUCH
THIIAMH C OJHOW BeJaymled HJIH C JABYMsS CHNAapeHHBIMH OCSIMH, U3 KOTOPBIX
TOJBKO BBIAENANHCH: KypbepCKHE MapoBO3Bl 1—1—I1, nocrpoeHHble B KO-
apdecrse 60 mr. ussecTHHIM HHXK. PamcGorrom (John Ramsbottom) mas
Jlonnon —Ces.-3an. x. A. B Macrepckux «Grewey (¢ur. 122); OHH OTJIH-
YaJHCh TPOCTOTOH, KOMIIAKTHOCTBIO H CKOPOCTBIO, HO GBIIH CAAO0CHIBHEL.
Tem He Menee MapoBO3BI CO CBOGOAHOH OCHI0 CTPOMIHCH I OOCHYKH-
BaHHA KypbePCKHX 10e310B 10 KoHua XIX B., pasBuBmHKCh B TUn 2—1—1,
Hanpumep (c¢ur. 123) «rtun 1893 r.», x. x. Boapmasi Bocrounas (pamsl
ABOWHbIE, UHIHHAPL BHYTPeHHHE). B Apyrux rocyzapcrsax mozoGHbIe ma-
PCBO3Bl He CTPOHJIHCh.

Hrst nmaccaxupckux Gojee TSXKENBIX NOE340B B AHINIHH CTPOHIH
[1apoOBO3bl C JABYMS CNapPEeHHBIMH OCSIMH, :

Bbln oyeHb pacmpocTpaHeHbl MapoBo3bl THna 1—2—~0, KOTOpHE MO
npoexty BeGGa, naumnas c 1874 r., B 3HAUHTEIbHOM KOIMYECTBE CTPOH-
auck (6oaee 150) B macrepckux «Grewe» nas Jlongos—Ces.-3am. x. K.

1 llono6HeEle THNB MAPOBO30B CTPOHAHCH NMPEHMYUIECTBEHHO 1A KOAOHHH M TPO-
INDHYECKHX CTPdH, NOoYeMy Ha3uBalHCh ,3K30THYECKHMH®.
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Kax o6paseu mpusoaum mapoBo3d «Yapaba Jlukkenc» (¢ur. 124), xo-
TOpBI Aenan npoGer ¢ KypbepcKHMH nmoesjaMu Mexnay JIoHaoxHom u Mai-
yecTepoM u obpatHo (586 kM) co cpexmedt ckopocTbio 74 kM/uyac. B cpen-
Hem B TeueHHe 10 Jer oH jmenan npober nmo 166 667 kM B ropm.

B 1882 r. ma x. x. Jlonnon—bBpaiitor—lOxubil Geper no npoexty
Strouley Ob1 BeBegen Ttun 0—2—I1, HaswiBaeMmblit <«[1agCcTOHY !
(¢pur. 125). Xorss on paboTad X0powo, HO 60Jee HH OAHA AOPOra Mapo-
BO30B TakOro THIa He CTPOHJA.
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dur. 130

B 1877 r. Bopszea (Worsdell) Hauan TIpEMeHSTH TPeXUMJIHHAPOBEIE
napoBble MalIMHBI-KOMNAyHA Ha naposos3ax 2—1—I1 u 2—2—0 Cesepo-
Bocrouno# x. 1.

B 1890 r. Be66 moctpoua B Mmacrepckux <«Grewes 3aMeuareJbHBIH
napoBo3 (tun «Greater Britain») 1—2—1, TpeXUHWIHHADOBHIH, KOMIayHJI,

Y, 50____“'

&dar. 131

(dur. 126), npuuem Bexymme ocu He ObLIH CIapeHbBl H BHYTPEHHHH LU-
JHHID TIDHBOAMJX B JBHXEHHE INEPEeJHIO KOJEHYAaTyI0 OCb, a HApYXKHBIE
HHIHHAPBl — 3aNHIOK och. KoTen uMen xamepy cropauusa C no-
€sflom Becom 3057 (6e3 mapoBosa) oH Ha moxbeme 0,008 PasBHBAM CKO-
pocte 64 xm/yac, pacxoaysa toaeko 10,7 kr yras ma 1 kM.

—_——

1 Tak kak Nep3sd Nap 0BO3 5TOTO THNA HMejn YKazannoe HMA.
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Tako#t xe BelRawouiuiicss mapoBo3 ObLI NOCTPOEH no npoexTy Acmnu-
Hans (Aspinall) B macrepekux «Horwich» Jlanxamup-HopxIiupckol x. M.
C KyJHCCHBIM MexaHuaMoM JIKos.

Takum o6pasoM B AHIVIMM NAacCaXHPCKHE THNBI B 3TOT MEPHOJ He
WK Jajee ABYX chnapeHHbX oced. Ha KOHTHHeHTe AOXOAMIH 10 Tpex,
1IpUYEeM HHOr/Ia [apOBO3bl HOCHJAM OCOObIE YepThl «HALHOHAJIbHOH» TeX-
HUKY M B3rJAfJ0B JaHHOHM cTpaHbl. Hanpumep, nmapoBo3wl Benbruu pesko
BLIZIEJISNIUCh BHEIIHMMH paMaMmH, JUIMHHBIMH peccopaMH, pacUIHpsIONU-
Mucsl KHU3Y TpyOamH, cBoeoOGpasHo (¢ MeAHbIMH 00pyuyamMu) OOGIIMBKOH
kotna u mp. Ob6pasubr (¢ur. 127) —Tun 1—3—0 ¢ AHaAMETPOM KOJEC
1700 MM, mocrpoiika 90-X rojios.

[ToroGuplit e nmaposBo3 1—2—1 aas KypbepcKuxX noesnos (¢ur. 128)
3aBosa Kokepuab, nocrpoennbii B 1885 r. [Ipu BHYTpPeHHHX WHJIHHApAX
OH HMMEET HapyXXHble HaKJOHHbIE 30JIOTHHKH, YA0OHBIEe AJAsi OCMOTpA.

Benpruifickue mapoBO3bl 3TOrO TepHOJAAa HMeJH ellle OJHY XapakTep-
Hy}®0 0COOEHHOCTb: OHHM OTAaNJMUBAJHCh KAaMEHHOYTOJLHOH JelieBOH Me-
JIOUBbI0, M JAJA BO3MOMHOCTH CXHraHHa ee B OOJBIIOM KOJHYECTBE TOH-

méﬁﬁ!_.____ 2800 a{gsa 4903 3'688 17500360 2000 D
N i RG] - -vevet s nrmins S

Pur, 132

KHM cloeM 3HameHUTHIH Deabpnep (Belpaire), raaBHBIE HHXeHep CIy:xOBI
TATH BeabrHACKHX KaseHHBIX XK. M., CKOHCTpyHposaa (B 1861 r.) mHPOKYIO
Tonky (cur. 129), oTauuHTeNIbHON OCOOEHHOCTBI0 KOTOpPOH ObllIa mapad-
JEeJTbHOCTb IIOCKHMX IIOTOJKOB KOXyXa M OrHeBOH KOpDOOKH, 4TO MO3-
BOJIAJIO NPUMEHATH OJMHAKOBLIE aHKepHBIE GOJTHL.

Tonku Deabmepa mnoJayuuau OoJbIIOe pacnpocTpaHeHue B Espore;
OHH IO CHX TOD NIPHMEHSIOTCS KaK IPH Y3KHX, TaK U NPH IIHPOKHX TOM-
kax (¢ur. 130).

Aurnuiickue W GeJbTHHCKHE MapoBO3bl, KaK BHAHM H3 NPUBEJIEHHBIX
06pasnoB, HMeJH OOBIYHO BHYTPEHHHE IH/AMHADHI H Jexalue MexJy pa-
MaM# KYJHUCCHBIE MEXaHH3Mbl, H TaKHM 00pa3oM HX BHEIIHHH BHJA OBbLI
BecbMa mpocTeiM. HaoGopor, Bo (paHIy3CcKHX MapoB03ax, HMEIIIHX
npuTOM Oogbmiol rabapHT, OBICTPO NepemlIH HAa BHEIIHHE IHIAHHIAPHL H
HapyXHble KyJQHCCHBle MexXaHu3Mbl (¢ur. 119) ¥ mMHPOKO NPHMEHSJIH 4e-
THIPEXIHIAHAPOBEIe MamuHbl cuctemsl [e-I'mana (De-Glehn).

BrICTpOXOZHBIE NMAapOBO3BI CTPOMAHCH Thna 2—2—0, mpuueM npume-
HAJU JJIS KyPbepCKHX TNapOBO30B BeTPOpe3Hble INPUCNOCOOJEHHS I
yYMEHbBIIEHHA COTPOTHBIEHHS BO3AyXa. B KOHCTPYKIHIO TapOBO30B MHOTO
BHECJIH H3BecTHhe WHXKeHepnl Boapu (Baudry), Heayu (Detdouits) u Pu-
kyp (Ricour).

XapakrepHblii ob6pasen (¢ur. 131) — OBICTPOXOAHBIH YeTHIPEXIHAHH-
/pOBBHIH MapoBo3-koMmnayeJ k. A. P.L. M., mocrpoiiku 1892 r.
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s Gosee TsKeAbIX NACCaXKMUPCKUX noe3joB BO PpaHUWUH CpaBHH-
TEJLHO PeAKO TMpPHMeHsuicsi THn 1—3—0, W ruaBHeHlUMe MAarucrpaiu B
90-x romax mnepemwy Ha THn 2—3—0. OGpasen (c¢pur. 132) — napoBos
3anaaHo# K. A. mocrpoiku 1896 r. (oAHOKpaTHOE paclIMpPeHHE C BHELIHHM
JKYJMHCCHBIM MexaHu3MoM [elisuHrepa).

E e

Pur. 133

[TapoBO3bl JPYrUX CTPaH 3TOrO NepHoJa He HMEKT KPYNHBIX 0CO-
GenHocreli ¢ Toukd 3peHus THna. Kak o6pasubl nmpHBOAHM TOJBKO THIIBI
aBCTPHHACKHX 3aBojOB: ¢ur. 133 — Hauana 70-x rogoB 3asoma Maschi-
nenfabrik der Staats-Eisenbahngesellshaft B Bene ¢ xapakrepHoit aas Toro
BpeMEHH BHEIIHeH paMOH M OdYeHb OOJBIIMM KOJNAaKOM y TPyObl (MOBEpX-

Ppr. 134

HOCTb HarpeBa 140 M? um mJaomane KOJOCHHKOBOH pemeTku! 2 M®, nasie-
HHe mapa 11 ar); ¢ur. 134 — OGBICTPOXOAHBIA ABYXIUIUHAPOBBLIA Mapo-
BO3-KOMNAYHJ AaBCTPHUHCKHX K. A. (tun 1895 r.) ¢ xapakTepHBIMH IS
K. J. TOrO BPEMEHH JABYMA KOJNAKaMH H COEJHHEHHSIMH MEXIy HHMHU
Tpy6o# u, HakoHel, ¢ur. 135 — GBICTDOXOAHBIH TMapOBO3 HTAJIbSHCKOM

1 [lromans KONOCHHKOBOW DEIIETKH JOXONHAA HPH 3ToM 10 3,7 M2 H Goabme, 4TO
B TO BpeMsi NpH DPy4YHOM OOCNYXHBAaHHH CYHTANOCh BeCbMa GOMbBIIHM.

6 Heroprs mapososa
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CpenuzeMHOMOPCKO# K. 1. (OJIHOKPATHOTO PACIUHPEHHS) MAJS TSHKEIBIX
MOe30B C BHelIHeH Kyauccod I'yua u cBoeobpasHon temaexxod (1883 r.).
Jlns y3KOKOJMeHHBIX K. J. NapoBO3bl CTPOMJIHCH 3HAYHUTEJbHO YIIPO-
HIEeHHOTO THIAa.
HecmoTrpsi Ha TO, YTO paccMaTpPHBAaeMbIA MEPHOX HE OTIMYAETCH OCO-
6biM GOraTcTBOM HOBBIX THIOB NapoBO30B, OH 3aMedaTelNeH KpynHew-
IUHMH JOCTHXXKEHHAMH: paspaboTKOM NPHMEHEHHs NPHHUHUNA KOMIAayHX H

e 200, TR 350 L2200 . Liong TH

e = = 1350

dur. 135

YaCTHYHO Ieperpesa napa; pa3pabOTKON COBEPLIEHHO HOBBIX THIIOB CO-
YJICHEHHBIX W TOPHBIX NaPOBO30B M YCOBEpIICHCTBOBAHMEM Mapopacmpese-
JIUTENbHBIX MEXaHHU3MOB, UTO COCTAaBJASET B CHJIY CBOEH BaXKHOCTH IIpej-
MeT OTJeJbHOrO paccMOTPEHHs; KPOMe TOro, MOYTH BO BCEX YacTAX MNa-
poOBO3a cAeJaHbl BHIAAKOLIHECS HOBOBBEIEHHS, UACTO HMEIOIIHE HCKIIO-
YHTeJbHOE IKCIIOATAllHOHHOE 3HaYeHHe.

M3 TakoBBIX KPAaTKO YKa)KeM Ha CJaeayIioliiue.

I. ITo napoBo3HOMY KOTay

1. IluTaHde KOTJAa B Hayaje Pa3BUTHS NMapOBO3OCTPOEHHSI MPOU3BOIH-
JIOCk NPH TMOMOILM PYYHOTO HAacoca, a 3aTeM HAcOChl HAYaAH NPUBOAUTH
B JeHCTBHE SKCUEHTPHUKAMH WJIH TACaMH, COEJHHEHHBIMH C JBHXKYIIHM
MeXaHH3MOM, Hanpumep ¢ Kpeduxondom (¢ur. 106 —mHacoc npusoauTCA
B JIeHCTBHE KOHTPKPH-
BOLIMOOM 3aJHeH OCH);
IIOTOM CTalH CTaBHTh
HE3aBHCHMBIE [apOBHIE
HacoChl, KOTOphIE IIO-
MeIlaJHCh HA MMapoOBO3e,
HIM @OPHBOAMIH HX B
JeHCTBHE OT BO3AVII-
HBIX TOPMO3HBIX Haco-
COB.

B urose 1858 r. dpau-

Dur. 136 LYy3CKHA HHK. Kud-

dap (Henry Giffard)

NpeJJIoNHUI CBOe FeHHaJbHOe H300peTeHHe — HHIKEKTOP, KOTOPhIH GhICTPO
BBITECHHJI HACOCHI.

2. B 1860r. Pomc6orrom (John Ramsbottom) BBenr aBTOMaTH-
yecKoe cHaOGXeHHEe BOJOI TeHAepa Ha XOJXYy mapoBsosa
U3 0CoGoro x0ac06a, HANOJHEHHOrO BOMOM H PACIOJOXKEHHOrO Ha cepe-
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JHHe MyTH MeXJy peabcamu (¢ur. 136). Ilpy nmpoxoje CTAHUHM TaKHM
00pa3oM MOXHO HaOMpaTh J0 5 T BOJbL BBefleHO B AHINHH M AMepHKe
HA MHOTHX XK. I.

3. HeopHokpaTtHO mo-

BTOPSATHCH TMOMBITKH : T "
I oi €CTHTb B TOI- /‘E_"'E;Li—_:a;_.- =i

1 2 (Tateiseniaan N sTRITaI s e ses] ‘m'r\"—p?
Ke KHNATHAbHHUKH

JJIST YBENHYEHHUs] KOJH-
yecTBa napa. B kauwecr-
BE€ TAKOBLIX CTaBHJIHCH
«BOJAHBIE CBOJABI» Byxa-
HaHa (cur. 114) u Ten-
6purka  (Ten-Brrinsk)
(¢pur. 140). Tlocaenuue
OblIM  M306peTeHsl B
1860 r. u g0 BBexeHMA J

6o/ee  palUMOHATBbHBIX a

KHPIHYHBIX CBOJIOB OBI-

JIH OYCHb DACNpPOCTPAHEHBI; HanNpHMep Ha OA40H OpaeaHCKOH K. X.BO
$panuuy OblIM MoCTaBaeHs! Ha 1 200 napoBo3sax, HO 3aTeM ObLIM OCTAaB-
JIEHbl (OXJIAXK/ieHHe TONOYHOTO MPOCTPAHCTBA, CAOKHOCTD peMOHTa He
VHHUTOXHIM JAbIMa H 1p.).

Ho noneiTkm mnocraBuTh KMNATHABHHKH He ocraBasmmch: B 1899 r.
Hpymmonn  (Drummond),
Ha4yaJbHUK TArd JIOHZOH—
IOro-3an. k. x1. mocrasua
CBOHM KHIATHJALHBIE TPYOHI
Ha naposose 2—2—0 (ur.
137), 6aaroxaps KOTOPBIM
npsiMas MOBEPXHOCThL Ha-
rpeBa yBeJHUYHJIACh BJBOE.
Tonka  3arpomoxaanach,
4TO IMPENsTCTBOBANIO KX
PacrnpoCcTpaHeHHIo.

IIupoxoe pacnpocrpa-
HEHHE IOJYYHJIH TOJAbKO
AMEPDHKAaHCKHE KH-
NATHJAbBHBIE TPYOH,
®ur. 138 ClyrKalllHe BMeCTe ¢ TeM M
’ Omopox csoja. Mix mepsas

00008
salel Tol To 3§
ol Tel"TediY

QoG "

$ur. 137

KOHCTPYKLHA MoKasaHa Ha ¢ur. 138.

B 310 Bpems yxe Hauaiu pacnpoCTpaHATbCH KHPIHYHbIE CBOJBI U
XOTA OHM BrEpBbIE NOABHIMCE B 40-X roiax, HO, HanpuMmep, BO Ppaunnun
OHH BIlepBbIe OBIIM MOCTA-
BJIeHbBl Ha NapoBO3aX HA
3anagHbIX XK. M. TOJLKO B
1884 r.

4. HeoxgnokpaTtHo mnpen-
JIATAJHCH  BCEBO3MOXKHHIE
MEPHl K YIOPOULEHHI
KOHCT KIHUHU TOTM-

KH ny'rl?enji YMEHbLIEeHHsI Gar. 139
KOJH4IecTBa CBsIzel. VX MOXHO pa3GuTh Ha CJeAyIOUIKe KaTeropuu:

1 B pacrosinlee Bpems 310T BOmpOC YAOBIAETBODHTENbHO paspemed NOCTAHOBKOIO
B TONKax TepMOCH)OHOB MAH KapMaHOB HuxoancoHA.
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4) M3MeHSJM KOHCTPYKIHMI TNOTOJKA JJAs yCTpPaHEHHsT AHKEPHBIX
6oatos u 6anok, HanmpuMmep, 3aMeHAAH OOBIKHOBEHHBIH NOTOJOK PAIOM
HECTKHX, CKJAEMaHHBIX KOPBHITOOOPasHBIX —yacTed — cucrembl [loaoHco

; (Polonceau) (¢ur. 139)
—80-e rompl  (TOUKH
[Tononco u apyrue, UM
noxobHsble, OCHOBAH-
Hble HA TOM XK€ IpHH-
uMne, CIYXHIH YIOB-
JETBOPHUTEJBHO TOJHKO
NpH MJIOWAAsIX KOJIO0C-
HUKOBOH pemeTKd M0
2 M?, HO TeM He MeHee,
nojseprascb ObICTpOMY
H3HOCY B Mectax cruba
NOTOJKA, pacnpocrpa-
HEHHA He MOJYYHJIH);

6) menanmu  noTo-
JOK M3  BOJIHHCTOrO
wenesa (cur. 140);
¢ur. 140 B) HE TOJBKO IIO-

TOJIOK, HO H TIJIOCKHE
60KOBbIE CTEHKH YKPemIaJd TakuMm oOpasom:

— 0COOBIMH JIHCTaMH, COEIWHSIA BUJOH3MEHEHHBIE KOPBITOOOpPa3HbIe
YacTH CTEHOK TONKH C KOXYXOM, Hanpumep, B cucreme [xekobGc-lllynepa
(Jacobs-Shupert), MOSIBHB-
wekica B 1899 r. HA XK. I [

Atchison — Topeka — Santa ;
Fé (dur. 141); %

— Jenasi  IOTOJOK H
IIJIOCKHE CTEeHKH TONKH H3
ocoboro ¢acoHHOro xejesa
CO MITAMNOBAHHBIMH BOJIHA-
MH, HanpuMep, cucreMsl By-
ta (Wood) (dur 142);
TaKHe TONKH IOCTABJIEHHI HA
naposposax 1—5—0 x. &
New-York Central —Hudson- ]
fluss;

— BCTaBJsAS TOJBKO B
OOKOBBIE CTEHKH  yIpyrHe
YacTH AJaa TOro, 4tobsl 6o- 177
KOBble CTEHKH Jerde gecdop- S— -4
MHPOBaJHCb, HAaNpHMEDp, Y|
Tonka Jlorpumxa (Laughrid-
ge) (dur. 143) u 1. 1;

T) HEOLHOKPAaTHO Iped- ss|=
Jaraauch JAaxe KpyrJible TOIl-
KH, HanpuMep B 1888 r. uEx. & : Eo oo
Jlenn (Lentz) nocrpoua f = oseminaan B,
Ha ToreHnoanepackoM 3agso- dur. 141
Je naposo3 2—2—0 c xpyr-

JIOH TONKOH M3 BOJHHCTOTO Xejde3a (Ha 14 ar), TIpHYeM NepeHss YacTb
OblIa OT/AEJNeHa IIOPOrOM C JOIMOJHHTENAbHBIM IOABOLOM BO31yxa, o6pa-

i
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3ysl ABIMOCOXHrareabHyl0 kamepy (¢ur. 144). Cssu 3pmecb Takum obpa-

30M YCTPaHEHBI COBCEM.

ITopoGHBle Ke TONKH ObIIM TOcTaBAeHH! Ha kK. A lllinois-Central
u Jp. uHX. BanpepGuabTom Ha mapososax 2—2—1 u np. Ha ¢ur. 145
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Pur. 142

noxkasana noxo6Has e Tomka maposo3a 1—4—0 x. a. A. T. Santa Fé

¢ He(pTAHBIM OTONJEHHEM, MOCTPOeHHas 3aBoaoM Baaasuna B 1902 r.
Bce noso6nbie KOHCTPYKIHH 0COOOTO PacnpOCTPaHEHHs He MOJYYHIH

BCJEJCTBHE KpadHeH 3aTPYAHHTEJbHOCTH M JIODOTOBH3HBI PEMOHTa, NpHU-

yeM noxo0HbBIE TONKH
HM3HAMHUBaIUCh OBICTPO.
C Apyro# cTOpoOHBl, B
KPYrablX TONKaxX Heb-
37 OBUIO 3HAYHTEJbHO
yBeJIHYHMBATh IJIOLILAJAb
KOJOCHHKOBOH peler-
KH, ¥ OHH ObICTPO JHe-
(¢opmupoBanuce. Bojaa
B HHXHEH YacTH IMOJ
BOJIHUCTHIMH ~ TpyOaMu
JOJroe BpeMsi OCTaBa-
Jack X0a0xaHOH. Booo-
e BSTH KOHCTPYKIHH
NpH3HaHBl HeyIayHbIMH.

n) Haxomen, 6w110

MHOTrO IONBITOK COBCEM

3aMeHHUThb BHYTPEHHIOIO

TONKY NapoBO30B ua-
CTHYHO HJIM UEJHUKOM
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dur. 143

BHeWHe#W TONKO i B xauectBe mpuMepa ykaxem (¢ur. 146) — ronky
Bbpoxka (Brock), yacTHyHO BHEIIHIOI, NMPHMEHEeHHYIO BHepBhlie B 1893 r.
Ha CaKCOHCKHMX . . M Ha TOBapHHIX mapoBo3ax aupexuuu Halle, [Torto-
JOK M KOXyX OblIM 3aMeHeHbl TpeMs GapaOGaHamMu, ¥ OOKOBBle CTEHKH
BbIJIOJKEHbl OHEYNOPHBIM KHPIHYOM.
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[Tomibie BHeWIHHE TOMKH OBIIH NpeAnoMxeHH HHXK. BepaepGepom
(Werderber) B 1879 r. (¢pur. 147) u HCNbITaHbI Ha BEHIePCKHX, NMPYCCKUX
H aBCTPMHCKHX K. X., HHXeHepamu Jlokrepom (Docteur) Ha 6GesnbrHilCKHUX
K. A. 1 3oxepoMm (Socher) Ha aBcTpuiickux x. A. (90-e roxml).
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Pur. 144

Bce_ OHHM JaJH BNOJHE GJaronpUsATHbIE SKOHOMHYECKHE DPe3yJbTaThl,
HO 3aTpyAHEHHE 3aKJKuajioch B ObICTPOM 0GropaHuu TpyOOK, BCJIeCTBHE
3HAYUTEJBHOrO MOBBLIIIEHUS TEMIEPAaTypPhl Y PELIeTKH, H B PAacCTPOMHCTBE

4

KaMeHHOH KJdagKH OT CHJ/IL-
HOH TPSICKH MNapoBo3a. Bo
BCAKOM ClIydae yepe3 KODOT-
KOe BpeMs NOCJae HCIIbITaHHS
BHEIIHHE TOMNKH OBIIM OCTaB-
JIeHbl, H OOLIKHOBeHHas BHYT-
PeHHsIsI TONKa oOcTanack He-
M3MEHHOH N0 CHX NOp, TaK
Kak Gojee MO3AHHE TIPEJJIO-
JKEeHHS IPHMEHATb BOAOTPYO-
Hble TONKH OKa3alHCh Takke
HeyZIauHbIMH.
dur. 146 5. [MoToxku TOMOK yKpe-
IUIAMACh CHayajla aHKep-
HBIMH 6aa«aMu npogoabusimu (dur. 138), morom IIDH YBeJHYEHHH
AMHHEL TONOK — MOTEpeYHbIMH (Hanpumep, ¢ur. 148). Aot cnoco6 ykpe-
NICHHA 78 HEOOJBUIHX NAapOBO30B COXPAHHACH O CHX 0OP, HO IIpH
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ABHAUMTENBHBEIX TOIKAX Iepe-
WJH K TOJABECHBIM aHKep-
HeM OGaaxawm (dur. 137
u 149), a sareM W K aH-
KepHbM ©OGoaram (Ha-
npumep, ¢ur. 129 u 130).
Bcekope okasanoce Heo0OXo-
JAHUMbIM, BO Hu30exaHHe H3-
ru6a M paccTpoOHCTBa COeIH-
HeHWH, dYacTh HX CJeJaTh
rubxo#. IlopgoGHBIX rHO-
KUX cBAsel OBIIO mpejJio-
JKEHO MHOXEeCTBO KOHCTPYK-
uu. B 1O xe BpeMmsi OblIH
TpeJIIOJKeHB aHKepPHBIe
OalouKH, HalleaIe B
Hacrosiiee BpeMs GOJb-
1Ioe pacrnpoCcTpaHeHHe.

M3 rubkux ceasei
obpatuM 31ecb BHHMa-
HHE TOJbKO Ha pasBH-
THE LapHUPHBIX
£Bs3eH, noJay4ar-
IIUX B INOCJaexHee Bpe-
M1 HCKJIIYHTEJbHOe
pacnpocTpaHeHue B CBA-
34 C BBEJEHHEM TOIOK,
pocruraromux 10 cm® u
6onee W nmoToMy C
oueHb OGOJBLIIHMH TeM-
nepaTypHbIMH  Hanps-
HKEHUAMH.

Wnesi rubkux map-
HUDPHBIX CBfI3e# MPUHAJI-
JICHT HAYaJbHHKY TATH

dur. 148

Cesepo-Bocrounrix k. x. ABcTpuH BepeHdeHuHry, KOTOpHIEL CTal HX

apuMeHats B 1878 r. OHH cocTosiiM H3 JABYX BTYJIOK, BBHHYUHBAE€MBIX B
HADYXKHBIH H BHYTDEHHHIl JMCT TONKH, H 60JTa, cuasilero B 006eHx BTYJ-
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KaX C HEKOTOPHIM 3a30pPOM, NPHUEM HAPYIKHOE CeJJI0 HMEJO KOHHUECKYIO
nosepxHoctb. Oco6oro pacnpocTpaHeHHsi 3Ta OBA3b He MNOJy4YWaa, TeM
6oJiee YTO B HHX, BCAEACTBHE MaJbIX TOrJa pa3MepOB TONOK, He OGLLIO H
ocobo#t HeoOXOAUMOCTH.

B 1882 r. Jluu (M. Leech), KoTeabHblfi MacTep OJHOH H3 JOPOT B
HBaux, HAyal OPHMEHATH CBA3H € IIApOBOH MOBepPXHOCTBIO (dur. 150),

KOTOpasi ¢ HEKOTOPHIM H3MeHEeHHEM
crana NpUMeHATbCcA  [leHCHJbBaH-
CKOH XK. .

B 1900 r. JIXKOHCTOH IPeJJIOoXuJl
CBsi3aTh C ILIApPOBOH rOJOBKOH (¢wur.
151) u oGHuMaOLIel ee BTYJKOH, KO-
TOpasi HacaXXuBajach Ha TOJOBKY B
ropsiueM COCTOSIHMM (OHA pacKpbiBa-
Jach, HarpeBajach M ' 3aKPbIBajlach
ropsye) ¢ HeKOTOpPHIM 3a3opoM. Xo-
TS pe3yJabTaThl ObUIM IIPEKPAaCHBIMH,
{H0 M3rOTOBJATH 3Ty CBfI3b ObLIO
TPYJAHO M HEBO3MOXHO OBIIO IPOH3-

] BOJIMTE NMEPHOJHYECKHH OCMOTP.
1 Wapruprerd bonm - 1 mapra 1904 r. Tar (Tate), xo-
Bonm Nuua AxkoHernoHa@  tenpHBI  MacTep  [leHCHABBAHCKOM
. B
our. 150 G 181 K. Jd., B3AJ [aTeHT Ha H3BECTHYIO

CBOK CBsi3b, TAe upaesa JIxoHCTOHA
couerajach C KOHCTPYKLUHeH cBsizu [leHcHabBaHckoH XK. A. CoBpeMeHHas
KOHCTPYKIHMs CBSi3H TaTa nokasana Ha ¢ur. 152 u 153.

6. KpoMe OOGBIKHOBEHHBIX T OCTOSiHHBI X KOHYCOB GOBLIH usobpe-
TeHbl KOHYCbl C MEePEMEHHBIM CEUYEeHHEM.

7. Obpamanu 60b-
1oe BHUMaHHe Ha y B €-
JAUYEHHE NMapoBoO-
roNpOCTPaHCTBAQ,
yTOOB MMETh OOJIBIIHHA
3amac rnapa M He CIHII-
KoM (hopcHpOBaTh KOTea
IpH IepeMEeHHOM TMpo-
¢une. IlTomumo mocra-
HOBKH OOJBIIMX KOJmna-
KOB, HHOTJA faxe NBYX
(¢ur. 134), moaHmmanu
KOXYX HaJ TONKOH (B
AMepuke—cHucTEMa KOT-
JoB wagon-top — cur.
106). ®axammom (Flamm)

B 1892 r. 6wBl1 npenJo-
XKeH OCOOBIH KOTeJ, 1Oo-
CTaBJeHHBI HA MapoBO- | ]
3ax 2—2—0 ®pasnys-

ckoit BocroyHol K. A. ®ur, 152
(dur. 154), rme Bech :

HHXKHHMH OapabGaH Obli 3amojHeH OOJBIIMM KOJHYECTBOM JIBIMOTaPHBIX
Tpy® (323 1mrT.), a BepXHUH, COeJAMHEHHBIH C HHXXHHM TpeMsd marpybkami,
cofepxan map (c¢pur. 140).

: 8. ¥KaxeMm Ha OueHb HHTEPEeCHYIO MONBITKY YPeryJHpOBaTh ABHMKEHHE
rasoB IO JAbiMOrapHbiM TpyOam. Hux. BeGOe Ha ueThHIpeXUHIHHIPO-

dur. 153
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BOM napoBo3e KomnayHpa 2—2—0, nocTpoeHHOM B MacTepckux «Grewe» B
1897 r., pasjenus ABIMOBYIO KOpOOKY Ha JABa OTAEeNEHHS] TOPH3OHTANbHOM
JOCKOM TaK, 4TO OJHA TNOJOBHHA JABIMOTApHBIX TPyO Mpomyckana rasbl
B BEpXHee OT/eJeHHe, BTOpas — B HH)KHee. KaxxJ1asi uMeer CBOI0O OTJe/b-
HYIO JABIMOBYIO TpyOy (B ozHOH oOuie# obmuske). M3 xaxao# nmapsel 1H-
JMHAPOB Iap BHINYCKaeTcs TaKke OTAEJbHO 4Yepe3 CBOH KOHYC B CBOIO
TpyOy. JIBuxKeHHe ra3oB noayuaercs OGoJiee paBHOMepHBIM. B Hacrosulee
BpPEMsi TO XK€ JIOCTHraeTcs yBeJHdyeHHeM 00beMa ABIMOBHIX KOPOOOK BO3-
MOMKHO 060Jiee HHM3KHM IIOMeLleHHEM KOHyCa C yCTaHOBI{Oﬁ NMETHKOTOB
(nocaeHee BpeMs C paculenjieHHeM CTPYH) H Ip.

dur. 154

II. Ilo mapoBoii mMamuHe

OHa mnojBeprajacb BeCbMa 3HAUHUTEJIbHBIM YCOBEPIIEHCTBOBAHUAM
BCJEJICTBHE BBEJEHHs INPHHIHMINA KOMNAVHA ¥ YCOBEPIIEHCTBOBAHHUS 1apo-
pacnpejeNHTeabHbIX MexaHu3MoB (cm. §§ 35 m 39).

L Tlo skunaxHOH YacTH

OcobenHoe BHHMaHMe OBLIO 00panleHO Ha BIHCHIBAHHE B KPHBLIE,
noyeMy TMOSBHJAOCH 3HaYHTeJbHOE KOJHYHECTBO KOHCT]JYKU.HI:I TeJJdereK H

SeryHkoB (§ 20).

§ 17. COYJIEHEHHBIE TTIAPOBO3bI

C pasBuUTHEM X.-I. CeTH NOABUIOCH 3aTPyJAHeHHe B OOCHY:KHUBAaHHH
rOPHBIX Y4YaCcTKOB M BOOOIIe TOPHBIX JOPOr, TaKk Kak TpeboBaluCh Mapo-
BO3bl 3HAUHTEJILHONW MOIIHOCTH, CJAeAOBaTeJbHO € OOJBIIMM HUCACM Cra-
PEHHBIX OCeH M MO3TOMY AJUHHON 6a30d M BMecTe C TeM JErKO BIIHCHI-
BAIOIIHECS] B KPHBBIE Majoro paauyca. ToAbKO NPH HalW4HH TAKHX Ma-
POBO30B OLLIO BO3MOMKHO OOCIVKHBATH XK. J. Te TOpHble 00J1aCTH, KOTO-
pHle IO TOrO BPEMEHH OBIIH JHIIEHB! XK.-J. COOOIIEHHs, a MOTOMY IOJY-
YHJIaCh BO3MOXKHOCTb 3KOHOMHYECKH HX CBS3aTh MeXAy CO00.

IT0 06CTOATENLCTBO BEIABHHYJIO HEOOXOAHMMOCTH OOBSBHTh KOHKYPC
NapoBO30B Ha k. 1. Bena—TpHecT, COCTABHBIIHA 3MOXY B JeJe 11apoB030-
CTPOEHHsi. 3eMMEpPHHICKHH yd4acTOK 3TOH JOpPOTrH HMeeT uoabesz O
0,025 u kpuBble paguyca xo 190 u.
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B 1850 r. 6bi1 OOGbsBAEH aBCTPHUACKHM MHMHHCTEPCTBOM TOPFOBIH
KOHKYpC C 4YeTblpbMs npemusam:’ (240, 120, 84 u 72 Teic. ¢ppank.) 3a ayu-
KA MapoBO3, MOTYIIMH BeCTH mnoe3x BecoM He Menee 140 7 (6e3 mapo-

BO3a M TeHJAepa) MO 3TOMY y4yacTKy €O cpeiHeH ckopocTelo 21,4 km/4ac.

dur. 155

BrlM mpejcraBaeHsl yeThipe MapoBo3a:

1. «Bavaria»—a3aBona Maddeit (Maffei) B Mionxene (xBa LHJIHHADA,
“YeTBIPEXOCHBIH ).

2. «Wiener Neustadt» — 3aBox Tionrepa (Giinther) B Bene.
QH uMeJ JBe JBYXOCHble NMOBOPOTHHIE TEJNEKKH IOA OXHHUM OOLIUM
KOTJIOM H YeThIpe HApYXHBIX UMAHHApA (dwur. 155).

$ur, 1356

Ha ¢ur. 156 npexacraBieH 4yepTex S3TOro mapoBo3a, Ha KOTOpOM
'BU/ITHO OPUIHHANBHOE COTIPSIKEHHOE MOJBELIHBaHHE eT0 ¢ OOJbIUMUMH HpO-
JOJbHBIMH OaTaHCHPAMH.

3. «Seraing» — 3aBoaa Kokxepuaas (Cockerill) 8 Beabruu.

OTOT napoBo3 OB TNOCTPOEH NO NPOEKTY HHK. Jlefimmana
{Leitzmann) (Ge3 ero BeaoMa), MOJYYHBIIET0 Ha 3TO YCTPOHCTBO B
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Tlpyccun maTeHT, B KOTOpPOM NapoBO3 ObIT Ha3BaH «IBOWHBIM Iap oO-
B 030 M». [lapoBo3 uMes JBe MOBOPOTHBIE TeJEXKKH C YETBIPbMA BHY-
TPEHHHMH LUHJIHHAPAMH M JABOHHOH KOTes (BepHee, ABa KOTJa, COEJHHEH-
Hele Tonkamu) (gur. 157).

4. «Vindobona» BeHcKo-I'VIOITHH3CKOr0 MAalIMHOCTPOKUTEALHOIO Ba-

BOJA.

$ur. 157

HcnpiTaHWe TNPOM3BOJAWAOCH B aBrycre 1851 r., npuyeMm yKasaHHbIE
TipeMuH OBIIM TPHCYXJAeHbl B TOM XK€ MOpsjike, TaK Kak BCe MapOBO3BI
fojiee WIH MeHee YAOBJAETBOPSAJAH YCIOBHAM KOHKYypCa, HO TeM He MeHee
OHM ObLIM TPU3HAHBI /Il PErYJASPHOTO ABHKEHHS HEMOAXOMALIHMH.

YKazaHHBIH KOHKYPC BCe-
TaKH  INPUHEC  OrPOMHYIO
NnoJab3y, Tak Kaxk jax 50.b-
IO ONIBITHLIK MaTepHal, H,
¢ JpYyrod CTOPOHEBI, MNpEeMH-
POBAHHBIE IIAPOBO3BI TMOCHY-
Kuau obpasuaMd AJas KOH-
CTPYMPOBaHUSl JajJbHEHIINX
THIIOB COYJEHEHHBIX 11apOoBO-
30B.

[Ipexne scero B 1853 r.
npod. ¢on-Durepr (v. En-

LA

oY . W WS

gerth) cnpoexTupoBan ¢ mo- = - [[j :
mompblo Keccnepa (Kessler) B “Ir T
Dcaunrene u  Kokxepuiias r ]

1apoBO3, IOCTPOEHHBIH 3a-

BOJIOM JCJIHHTEH. n:

[TapoBo3 umen xape OT-
Je/bHEIE  TOBOPOTHBIE Te- Gur. 158
JIEXKH: TepelHIOI C Tpemsd
CIapeHHbIMH OCSIMH ¥ 3a3/IHIOK0 C JABYMS CHApeHHBIMH OCSIMH (TeHAepHas),
fpuyeM, Clef0BaTeJbHO, YTHAH3HPOBAJICT H Bec TeHAepa (¢ur. 158), Obe
TCICIKKH COSHAUHANUCh MexAy 00010 € TIOMOUIbI 3y0uaTod mepemgauu
Tennes (Hedley). Takux napoBo3oB Ha 3eMMEDHHICKYIO XK. X. ObLIO XO-
CTaBJaeHO 26- _

Tax kak nepexaua paGoThl NMPH MOMOIIM 3yOYATEIX KOJec Gblia He-
fieecoobpasHa, To nosxke OHa Obl1a OCTaB/]eHAa, H MapoBO3 DHrepTa OBLI
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3aMeHeH mapoBo3oM (—4—0, npuueM HeKOTOPbHIE OCH TOJMYYHJAH 3HAUH-
TeabHble OOKOBBHIe pa3ber u.

Cucrema Surepra 0—4—0 BecbMa uyacTO NOABEPraJach PasHYHBLIM
BHJIOH3MEHEHHAM, 0C00eHHO B I'epMaHMHM H ABCTDHH.

¥YxaxeM Ha OJHO OYeHb OPHIHHAJbHOE VCTPOHCTBO, CHAeNaHHOE BO
@panuun B 1906 r. Ha naposose 0—4—0, rae nepejgHss och clejaga
NOBOPOTHOW; OHA COeJHHEHA C OCTaJbHBIMH CHADEHHBIMH OCAMH 3y0Oua-
ToH nepenavefi E ¢ maposbim mapraupoM F (¢ur. 159). ITapoBos paGoran
Ha quHuu Pingnely—Lyon.

$ur. 160

ITapoBosnl 3Hrepra ObIIM BBeJeHH Ha MHOTHMX X. 4. Ppanuum wu
[IseAinapuy, U UX TOsiBAEHHEe OBLIO TAKOil e 3M0XO0H B MapoBO30CTPOE-
HHMH, KaK NosiBieHHe Maposo3oB CredeHcoHa. BeeHHBIH NPUHIHUN I B Y X~
NOBOPOTHH X TeJe’XeK HeOJHOKPATHO BHIOU3MEHSJCH, M Ha HeM
OCHOBAH UEJBbIA pPsAJl NMOSIBUBIIUXCA 3aTeM COYJeHeHHBIX MapoBo-
‘2 0B (ABOMHBIX HJIH THOKHX).
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B 1862 r. 6bl1 nocrpoen napopo2 cucremsl [Tuye dunka (Pius Fink)
aas k. g, Oravitza—Steierdorf ¢ noabemamu 0,050 ¥ paguycaMu KpPHBBIX
113,7 m (¢ur. 160).

[MTapoBo3 dunHKa HMen JBe NMOBOPOTHBIE PaMbl — MEpeIHSS TPEXOCHAs,
3auss1 — JAByxocHass. OGe TeseXKH NPHBOJAMIHCH B JABHMKEHHE OJHOBpe-
MEHHO OT nepexaroyHoro Bana (6e3 KoJec, Tak HasbiBaeMass HeM asd
OCb) NPH NOMOLIH BeécbMa OCTPOYMHOTO MEPeAaTOUHOro JABHMKYIIEro Me-
XaHH3Ma, cnpoekTuposaHHOro KHp X-
perepom Klrchweger) wus Tanno-
Bepa.

Hpes couseHeHHBIX, WJIH CJ B O € H-
HHX mMapoBO30B BooOue He Obi-
Ja ymxe HOBa, Tak Kak eme B 1827 r.
Credencon aaa Jlupepnyiab-Manyecrep-
CKOM K. J. NOCTPOMJ NapoBO3, cHad-
JKEHHBIX JBOHHBIM Kotaom (¢ur. 161),
u B 1847 r. naBoiHON# mnapoBo3 AaA
JIKMOBUHCKON K. X., Yy KOTOpPOro JBa
TaHK-NIapOB0O3a COMNPHKACAJUCh JPYr C
APYroM  3aJHMMH KOHIIAMH CBOHX
KOTJIOB M He HAarJyX0 COeJHHSJIHCH
NIPH NOMOUIM MNOBOPOTHOTO CTEPIKHS.

Haxonren B 1832 r. Axsan nocTpoua ®ur. 161
JBOHHON maposo3 «MOxuas Kapoauna» i
(¢ur. 55).

Ha ocnoBarum sTofi mjeH, NpHHAB 3a oOpasel NpeMHPOBAHHBIN mna-
poBo3 «Saraing», ®epau (Fairlie) B 1864 r. mocTpous cBOH ABOHHOM
«COMNpsXKeHHBb i» naposo3 (¢ur. 162), y koToporo umenTcs jaBe -

Pur. 162

MUHIPHYECKHE YaCTH KOTJIOB C ABIMOBHIMH KOpOOKaMu u TpyGaMH v Kax-
JOA M OOIWHMA KOXYX JABYX TONOK C JABYMA TONOYHBIMH OTBEPCTHSMH.
Koren omupaercs Ha JBe MOBOPOTHBIE TEeKKH HEHTPAJbHBIMH IIKBOD-
HAMH, YTO [O3BOJAET BIHCHBATE B KPHBBIE O4E€HbL MAaJOr0 paauyca.

B 1869 r. x. x. Festiniog 8 Anrauu BBena y ceb6s mapososn Pepau
C TPEXOCHBIMH TedexkKamMud (a1 noabeMmoB B 0,017 ¥ KpHBBRIMH OKOJIO
40 M), kakpmas TeJeXKa NPHBOAMTCH B JBHKeHHe CBOeH 0c06oil napo-
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BOfi MAIIMHON C UMAMHAPAMH HA KOHLAX MapoBo3a, NpHYeM MaponpoBOJ-
Hble H NapoOTBOJAHBIE TPYObl COCTOSVIM H3 3BeHbEB, CHAGXMEHHBIX Ha KOH-
nax coepuueckMMH (uaaHuamu, 6aarogaps yemy TpyObl MOIJIH CJaef0BATH
3@ YrJIOBBIMH NepeMelleHUAMH.

HWx crpounu Tpu arauiickue (upmbi: Avonside Engine C° lorkshir
Engine C° u Vulcan foundry B 3HauuTeJbHOM KOJHYecTBe B 1870—1875 rr.
A ropublx K. A. HOxuo# Amepuxku u Hoeo#t 3enanauu. B EBpone onu

Berpevaauck B I'epmanuu W Poccum, Ha [lotu—Tudaucckoit x. A., i
kotopoir B 1879 r. ascrpuiickum 3aBojom Wiener — Neustddter Loko-
motivfabrik 6p10 mnocrpoeHo S mnapoBo3oB Ttuna 0—3—0 4 0—3—0
(¢dpur. 163), obcayxknparomux CypaMckuil nepesai.

HejxocTaTkd 3THX NapoBO30B — CJAOXKHOCTb ABOHHOrO KOTJAa, pas3ol-
IIeHHOCTh OGOKOBBIX CTOPOH NapoB03a, Tpelymmiascs NPH 3TOM THOKOCTb
MaponpoBO/JIOB, YACTO NMAapSIIHX HA NPaKTHKe, H TIp.

Pur. 164

Ilosxnee, ¢ uenpd 060COOUTH KOTJABI M B cayuae NOPYH OJHOTO ATk
BO3MOXHOCTb paboTaTh Apyromy, mapoBo3bl ®epau OblIH BHIOH3MEHEHEL
3aBoJioM Byuakarn (Vulcan), u noayunacs tun «Fairlie modifiée» ¢ ormean-
HBIMU KOTJaMH JJIsl KaXJOH CTOPOHH; Ha ¢ur. 164 mpeiucrasieH maposos,
MOCTPOEHHbIH AadA k. A. B Uuwau (1910r.).

B u3MeHeHHBIX mapoBo3ax @Pepau ¢ JABYMs KOTIAaMH 3HAUYHTEILHO
yYMEeHBIIaeTCsl aMIIMTYyZa M3MEHEHHs YPOBHA BOJBI Ha NOABEMAax M YKIO-



Counenennbie naposossl 95

Hax, TONKH ABJAANTCHA Goaee JIErkMMH, H NOJAy4YaeTcaA MeHbliad OlacHOCTb
JAJs NapoBO3HBIX OpHrajJ npu KpyleHHAX.

Ecte eme xoHcTpyKiuss Pepan ¢ OAHHUM KOTJOM, NOCTPOEHHAS.
CeBepo-OpHTAHCKOH MapOBO3HON KOMNaHUEH A5 I0XKHO-a(DPUKAHCKHX XK. J.
B NPOTHBOBEC CBOEMy KOHKYpeHTY — napoBo3y cucremul Iaparra, onu-
CaHHOMY HHIHKe. 9‘1‘01‘ THIT TAaKMXe Ha3blBaeTCsi <«H3MEHEHHbIM Cbep.m»-

$ur. 165

(«Fairlie modifiée); oH coxpaHHa Bce NpuU3HaKHd THna PepiaH: WIKBOPHH!
TeJeXeK PpacrnoJoXKeHbl B IeHTPe KeCTKOH KoJsecHo# 06as3bl KaxJod Te-
JIEXKKH, HO pacCTOSHHE MeXIy TeleXKaMH 3HauHTeJbHO YBEeJHYEHO, HTO
JlaeT BO3MOXKHOCTb 0OJblle Pa3BHTb KOJOCHHKOBYIO pPeIeTKY, YIYYLIHTb:
KOHCTDYKI[MI0 30JbHHKa W pacnpejejHTb BeCc NapoBo3a Ha GOJbIIYIO IO-
FOHHYIO JUIMHY TYTH, YTO OYeHb BAXKHO NpPH €1a00M Y3KOKOJEHHOM MyTH.

B 1861 r.Meyer (Meiiep) B3sa B Deabruu mnareHT Ha NAapoBO3,
KOTOPHIH NpeAcTaBasii COOOH TOJbKO HCIpaBJeHHBIH mnaposo3 «Wiener

=S
haffﬂt =

dur. 166

Neustadt» Ttontepa, mpemupoBanHbiit B 1830 r. Ilox mMeHeM «T1apoBO3a
cucrembl Mefiepa» oH (urypHposan Ha BeHCKOH BCeMHPHOH BEHICTaBKE B
1873 r.

B aTOoM mapoBo3e, TaK JKe KaK B TapoBo3e [IOHTepa, HMeWTCS JBe
He3aBUCHMBIE APYr OT APYra MOBOPOTHBIE TEJEXKH, MapoBhHe LHIHHADPHI
KOTOPBIX PacCMOJOKeHbl M0 CepefHHe NMapOoB03a W MOBEPHYTHl OJHMH K JpV-
roMy, HO, B NPOTHBOIOJOKHOCTh mapoBo3am Pepaw, 37eck TOABKO OJHH
KOTeJI. !
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Ha d¢ur. 165 mokasan napoBo3 Meitepa, nocrpoennnit Compagnie
Belge B DBproccene pmaa Boabmoit LlenrpanbHo#t Geabrufickod K. .
B 1872 r. Koren OGBIKHOBeHHBIH, ¢ TONKOH Deabnepa; nmepeauss TesexKa
gpaulaeTcss OTHOCHTEJIbHO MYCTOTEJNOH YYTYHHOH 1apoobGpasuoi uandsl,
3aJHAA Ke JeXKHT Ha ABYX OOKOBBIX MOJ3YHKAX, PACIOJNOMEHHBIX IO ee
cepe/iMHe, M MOKET I[10BOPAYHBATHCS HA He3HayMTeJbHBIH yroa. I'nOkue
naponpoBoAbl ocrailoTcd. Ha ¢ur. 166 nokasan naposos cucrembol Mefiepa

dur. 167

CaxCOHCKHX X. J., nocrpoesHbl#t B 1890 r. 3aBojom "'aprmana B XeMHHIE.
U ara cucremMa HeOJZHOKPATHO BHJOH3MEHSNACH.

M3 nospHedmnx ero BHAOM3MeHeHHH ykaxem Ha cuctemy Kurtcol-
Meisiepa (dur. 167) ¢ uuauHApaMH Ha KOHIAX NapoB03a, KaKk B MapoBO-
3ax PepJad, HO C OJHHM KOTJIOM.

DTH NapoBO3bl CTaJH CTPOUThea B 1892 r. OAHOBpeMEHHO 3aBOJOM
Banpgsuna B Amepuke H Kurconom B Jluzce (Leeds) B Anrauu.

|:__ |ﬁ ]T‘ -
D o e i
B ;

77T I U

dur. 168

‘OCHOBHO# HEJZOCTATOK BCEX VYKA3aHHBIX CHCTEM — B3aUMHAs CMe-
L1aeMOCTh BCEX IMJIHHAPOB H KOTJA4, UTO BjeyeT 3a cOOOK YCTPOHCTBO
ru6KHX MapoONpPOBOJAOB BLHICOKOTO JAaBJEHH .

[lpu coBpeMeHHBIX J4BJEHHSIX, YacTO MpeBbIIALIHX 15 ar, 3ro
06CTOATENBCTBO BJAEUET KPYMHBIE 3KCII0ATAIHOHHBIE 3aTPYAHEHHS, YTO
NIPEeNATCTBYET IMHPOKOMY PACNPOCTPAHEHHID 3THX TAapPOBO30B.

B 1887 r. mBefnapckuit uHx. Majner B [Tapuke ! NTpUMeHHNI B CBOEM
CIBOEHHOM MNapoBO3e (A ynJaeKc) ocoboe YCTPOHCTBO: y HEr0 TOJBKO
nepeaHAs rpynna oced obpasyeT MOBOPOTHYIO TeJEXKKY, TOTAa Kak 3ai-
HAA Ipynna ocel HAaXOMMTCH B TJIaBHOH paMe MapoBO33, CJAeL0BATEJbHO

1 1 nouTH ORHOBPEMEHHO, HO HE3aBHCHMO HHX. PH M poTT (Rimrott) B Cannbep-
wraare B 'epmanuy, mouemMy MNapoBO3bl AYNJAEKC OMNHCHIBAEMOH CHCTEMBI Ha3BBAWT
HHoraa Maanera — PHMporTa.
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Ha 3aKpyrJeHHAX IYTH OHA He [I0BOPAYHBAETCA OTHOCHTEJBHO OCH
KOTJIa,— TIOJAYYaeTcss THM «noayrubkuity. Kpome Toro, Mamier npuMeHua
K CBOMM NapoOBO3aM MalUHHbBI KOMIAYHJ, NPHYEM IUHAHHADPHL BbICOKOTO
JlaBJeHHA IOMeIleHbl B HEeNOABHXXHOM pamMe M Jjisgi HHX ruOKOro mnapo-
nposoaa He Tpebyercd, a B LUHJAHHAPHL, NMOMEL[aeMble B MOBOPOTHOM Te-

. . - -.
R T L

dur. 169

JIeXKKe, YKE€ HMAET Tap HH3KOTO JaBJeHHs yepe3 ClelHaJbHOe IIapHHPHOE
COeWHEHHE C [IAPOBBIM MW IHIHHADHUYECKUM CaJbHUKOM.

B cBa3H ¢ npuMeHeHHWeM NPHHOMINA KOMIAYHJ, pacmpejelcHHEM Beca
Ha GoJablIOe YHCIO OCed M JEerKHM BINHCHIBAHHEM B KDHBbIE IIaDOBO3BI
Mannera nOJYYHAH 3HAYMTEJbHOE pAacnpocTpaHeHHe. Haumbas ¢ ABYX
ocelt B xaxaoi Tenexxe (dur. 168 — bageHckux K. J.), YHCAO HX Helpe-
PHIBHO VBEJIHUHBAIOCH.

¥ Bac Mockoscko-Kasanckaa x. 1., o ykasauuio uHX. E. E. Houb-
TeAHa 3aKasaia npoexkT mapososa (—3—0 -+ 0—3—0 sasoxy [enmeas.-

7 Heropus napososa
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D10 6bLIIO BBHI3BAHO YCHAHBIIUMCS JABHMEHHEM H JIeFKHMH peJbCAMH, He
JIONYCKABIIMMK JaBJeHHs Bbime 13T, moueMy M BBeJNM IIECTHOCHBIH na-
poBO3 Mauziera, AaBIIHH 3HAYHTEJbHYIO TATY IIPH Harpyske Ha OCbh, He
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1850

NPEBHINAIONIYI0  yKasaH-
HOH. MIX mpumenenue nos-
BOJIHJIO HE CMEHATb pellb-
Cbl U MOCTBI,

B 1900 r. ITyruaos-
CKHI 3aBOJ MOCTPOHI P
1apoBO30B 0—3—0 -+
+0—3—0 pmas M.-fpo-
CIABCKO - ApPXaHreabCKOMH
XK. I. Yy3KOH Komew, B
1903 r.— gas Cubupckoi
JK. J. HaCBIIEHHOTrO Mnapa,
B 1906 r.— nas Mockos-
cko-Kasanckoit x. n. ¢ ne-
perpeBom napa /(¢ur. 169),
npHYeM JIaBJeHHE Ha OCh
6bl10 moBejeHO a0 15 T.
B CIIA napososmt Maine-
Ta MOJAYYHJIH HauGoJblIee
pacnpocTpaHeHHe M JO-
CTHIIM HEBHJAHHBEIX pas-
MepOB, JaBas THUILI HaH-

o GoJee TXKENBIX H CaMbIX
T MOIIHBIX  NapoOBO30B B

= MHpe.

& OcobeHHO cTpeMHIACh

K  YCOBEpIIEHCTBOBaHHIO
MaJJeTOBCKOIC TapoBO3a
ceBepo-aMepHKaHcKas Bup-
FHHCKa# XK. [O., KoTopas
nyctuaa B 1919 r. naposos
1—5—0 -+ 0—5—1 (cur.
170) mnocTpoiiku 3aBoja
Aaxo B CreHekTeqd. DTOT
1apoBO3 BeCHT 0e3 TeHJe-
pa 310 7, Hmeer mnoBepx-
HOCTb Harpesa KOTJaa H
naponeperpesareas 798 -+
+199=997 M* u nno-
manab KOJOCHHKOBOH pe-
wetkn 10 mM°. DtH napo-
BO3bl CJAYXKAT TOJKAauaMH
IpH nepeBO3Ke uYepes IIe-
pear B 0,021 mnoesmos
Becom 5950 T, npHuem BO-
riaee HIAET 1apoBo3
1—4—0 + 0—4—1 (cpur.
171) u c3agu pBa TCJKa-
ya  THma 1—5—0 -}
0—5—1. 4

B CHLIA nprMeHeHHe Ma/IETOBCKMX NapOBO30B JAJSI TOBAPHOTO JBH-
XEHHs] Ha TPYAHBIX y4acTKaX BCE BPeMsi pacIiMpsAeTcsd, HO OHH yiKe Ha-
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YHHAIOT CNYCKAThCA C FOP B XOJMHCTBbIE MECTHOCTH, TOYHO TaK e, Kak TO
HMEJO MECTO B MNpeXHHWe rojpl, Hanmpumep ¢ THnoM (0—4—0, a eme
panbwe ¢ napoBosdamu 0—3—0. MHoraa, xotsa W peako, mapoodbl Maa-
Jera IPHMEHSIMCh KakK NacCaXXHpCKHe MapoBo3bl. [Ipumepnst storo OvlaH
u y Hac: aaa Cubupckoit k. A. B Hauane XX B. KoamoMeHCKHM 3aBOJIOM
OBITA TOCTPOEHBI - MaccaXlMpckHe mnapoBo3sl Mauanera tHna 1—2—0 +
~+ 0—2—0 cepuu. [logo6HLIHA e NMapoBo3 A5 BeHrepcKHX XK. X. Npej-
craBaed Ha ¢ur. 172. B CIUA x. x. Opuson-Tonuka—Canra Pe yxe B
1909 r. BBesma jaasi GoJiee TAMEJBIX Y4YacTKOB [AaCCaXKHPCKHe MapoBO3bL
2—2—0+0—3—1 c¢ cunoit Taru 19000 xr u AuaMeTpPOM BeAYLIHX KOJEC
B 1854 MM (pur. 173), 0 yeM Heab3ss OBIIO M MeYTaTb INPH MNOSBJIECHHUH
NepPBLIX MAMIETOBCKHX NapoBO30B.

Tem He MeHee B NOCJeJHee BPEMs HMEETCS U3BECTHsiil TNOBOPOT BO
B3rJsilax Ha napoBo3bl Massera cucreMbl komMmaysd. MHxKeHep-KOHCTPYK-

1965 Auan. Lmn 6!0mf
.xﬁ%”;?é}’;ﬁg 2‘?:’ %ﬂ: K00NopWHA TN
Pur. 173

top 3aBoja bBanzBura B. AycTuH 3asiBisieT, YTO <«NPHHLUHI KOMIIAyHIH-
poBaHHs caM no cebe BNOJHe 3J0POB, HO OCYIIECTBJEHHe ero Ha INpak-
THKEe MAalllHHOCTPOE€HHsA upeBaTo OOJBIIHMH OCIOXHeHHsMH Hetanel. [lo-
MHMO TOrO, YTO NJOXO yPaBHOBEIIMBaeTCd NepeMeHHas Harpyska nopii-
Hell BBEICOKOIO W HH3KOrO JAaBJeHHs, 4TOo HaOJI0JaeTcsi BO BCEeX THIAX
napoB0o30B KoMmnaysf, Goabmo# o6muil 0o0beM HX LUHIHHAPOB elle yBe-
JUYHBAET KOHJIEHCHPVIOIIVI0 NOBEPXHOCTh HX CTEHOK U Bbi3hiBaeT joba-
BOUHBIE H3HALIHBAKI[IHEe HANPHAMXEeHHA, OGYCJIOBJIEHHBIE BOOAHBEIMH VIa-
paMHu.

Bce atH 0OOCTOSAATENbCTBA 3HAUHTEJBHO VBEJAHUYMBAIOT M3JEpPXKKH Ha
PEMOHT, TaK 4TO OYeHb YacTO HeCOMHEHHash 3KOHOMHYHOCTb KOMINAyHIH-
POBaHHSI CTAHOBHTCSH <«IIOJ BOTPOC».

3a mnociejHHe TOJABl He TOJbKO YMEHBIIMJIOCH YHCIO 3aKa30B HA
HOBBIe MapoBo3bl Mamiera koMnayHa, HO B 1928 r. HeKOTOpBIE XeJe3HbIE
poporu CLIA nepecTpouau CBOH KOMNayHA-TIapOBO3HBl cucTeMbl Masasera
Ha TN A YOJEeKC OJNHOKPATHOTO pPacCHIHDEHHSH H IOCTPOe-
HO MHOTO HOBBIX <«MajneToB» ¢ mpoOCTOH MAaNIHHOH, B KOTODPBIX BCe
HUIMHJADEL NOJY4YaloT Tap HemoCPeJCTBeHHO H3 KOTJAa, 4TOObl IOJy-
UHTh «IapoB03bl, 60jiee TPHrOAHbBIe AJs JHHEHHOH CayxObi», [Ipn aTOM
HOJYYaloTCAd BechbMa CJIOMKHBEe THOKHe CTaJbHble NaTpyOKH M MapoOBble
CalbHHKH, UYTO $BJSAETCS CYIIECTBEHHBIM HEJOCTAaTKOM IapOBO3CB 3TOr0
THIIA.

[lpuMeHAOTCA OHH TaM, T'JiIe HeJab3s NOJAYYHTh OOJBHIOH CHABL TATH
IIyTeM 3HAUMTEeJbHOTO YBeJHYeHHs JaBJeHHS Ha OCH.
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Mexnay npouum, B 1928 r. aas Cesepuoi#t Tuxookearncko# k. aA. CIIA
OBII TOCTPOEH 3aCHAYyKHMBAIOMIHA BHHUMAHUA JYIVIEKC-MapOBO3 CHCTEMBI
Magiiera ¢ npocTOd 4YeThIPeXUHJAHHAPOBOH MamuHOM THna 1—4—0 -
-+ 0—4—2, noayuuBLIMH HasBaHHe «HemnycToH»; OH caMbli AJHHHBIH H
CAMBIH TS KeJblll M3 BCEeX CYUIECTBYIOIIUX NMapoBO30B M MOAXOJUT K HH-
JKEOMUCAaHHBIM napoBo3am Tpumiekc. «Hemnycron» Obll npejHasHavyeH st
nepeo3ku 4000-TOHHBEIX COCTABOB IO 3HAUMTEJAbHBIM MO beMaM, NpHYEM
X. JI. Hallla BHITOJAHBIM TOMNHTb €r0 HU3KOCOPTHBIM NOJYOHUTYMHUHO3HLIM
yrjeM, HMEIIHM Majlyl0 TeIJOTBOPHYIO CnocoGHOCTb (M3 komed B MoH-
TaHe, NMPUHALIEKAUMX XK.-A. Kommanuu), BBHAY 4ero 3TOT MapoBo3 CHaO-
JKeH caMbIM OOJbIIMM KOTJAOM M camMod OoJblIOH TONKOH (mjaomanb Ko-
JOCHHKOBOM pelIeTKH y Hero paBHa 17 M? M MOBEePXHOCTb HArpesa c Ie-
perpeBarenem — 1012,2 m?), Korpaa-iuGo mNOCTAaBJEHHBIMH Ha MNapoBO3ax.

PexopJi aMepHKaHCKOTO NapoOBO30CTPOEHHA—IIAPOBO3 TP HIIJ €K C-
KOMNayHJ cucTeMbl Masiera ¢ IIECTbI0 UHJAHHJAPAMH (C HCHOJb30BAHHEM
Beca Tenjepa) (dur. 174) ¢ aBeHamuaThio cnapeHHbBIMH ocaMu, B 1915—-
1916 rr. 3aBox bBanJBHHA NMOCTPOMJ TPH TaKHX MapoBo3a: jBa HJs AOPOTH
Hpu n oxuH ans BUPrUHCKOH.

dur. 174

[TapoBo3 xese3HOH JAopord Mpu cayxuT AJas NOATANKHBAHHA HA
noabemax 10,6%00, aauuOI0 13 kM. Bo Bpems nmpoOHBIX MOE3JOK MapoBO3
Be3 coctaB B 19000 T (250 »Xese3HBLIX YroOJbHBIX BaroHOB) CO CKOPOCThIO
24 gM/yac. PasmMepbl OJIHOTO W3 HHX: NOBEPXHOCTb Harpesa 640 M?%, nepe-
rpeBaredsi — 47 M3, IJONIAAb KOJOCHMKOBO¥H pewmerku 8,4 M? JHamerp
uuauEApos 914 My, xox nopmHs 813 MM, nonablf Bec 387 T, CUENHOA BeC
3454 T ¥ cuaa TArM npH Ko3pHuMeHTe cuemdenus /s mo 86350 kr. Yu-
cr1o J. ¢. go 5000. Ilpu 3axkaze BToporo nmapoBo3da Mpu maomajib KoJoOC-
HUKOBOH pelieTkH Oblia yBeaudeHa jgo 11,3 Mm%, BBHAY HeHOCTATKa Mmapo-
06pasosanus, OOYCIOBIEHHOIO TE€M, YTO HacTb MATOrO mapa HAeT He B
KOHyc, a B TpyOy Ha TeHZepe, mOYeMy TAra BO3JyXa He Bcerja ObiBaeT
nocraTouHod aasa Tpebyemoro napoodpasoBaHHA.

Ha ¢ur. 175 naercs unrepecHas cdotorpadus BIHCHIBaHHS TPHIJIEKCA
B KPHBYIO Majoro pajuyca, NoKashBalollas rHOKOCTb Jaxe TaKHX KoJoc-
CaJbHBIX NapOBO30B.

Hakonen, 3aBojJ bBaaaBuHa CHPOEKTHPOBAaJd NapoBO3 KBa gDy -
JHKC, UMEIOUIHE Ha UeTHIPeX TedexkaxX 16 crmapeHHBIX OCeH NMPH BOCHMH
HUJUHApaxX, 1 iameTpoM 686 u 1041 mm; nuamerp Koaec — 1524 mM, 06-
1asg NOBePXHOCTh Harpera — 1128 M2; maomiajab KOJOCHHUKOBOH PeIIETKH
11,14 w2, Bec napososa Ge3 TeHaepa — 395 7. [IpoekT eile He ocymecrt-
BJIEH.

[TapoBo3bsl Masnera HMeKT TOT HeJOCTAaTOK, YTO NPH BXOJAE Ha KpPH-
Bple MaJOTO pajguyca MNepelHss TeJdeXKa 3HAYHUTEJAbHO OTKIOHSAETCH OT
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NPOJAOJbHOH OCH PaMbl, NOYEMY NOABIAITCA GOKOBLIE CHJBI, IepeKallH-
BalOlllHe NapoBO3, H, KPOMe TOro, NPH 3TOM HM3MEHSIOTCS HArPY3KH Ha
OCH H KoJeca.

Has n3bexanua aroro no npoexty ai-Bycke (du Bousquet) Oniin
noctpoedsl B 1912 r. yeThIpeXUHJIHHAPOBblE TaHK-MAPOBO3Bl KOMMIayHJ
JUIsT ABHXKEHMs T0e3/10B
BecoM o 950 T mexay
Lens u Valenciennes co
cKopocThi0 g0 50—
60 xm/yac mpum noxbe-
Max g0 0,006 u mexnay
Busiguy wu Hirson ¢
noabemamu  go 0,012
(¢pur. 176). Korean pac-
NOJIOXEH Ha MpPOJ0Jb-
HOH LIeJbHOH pame M 06e
TEJNEeXKKH TOBOPOTHbIE,
npHueM 3aJHss C MJI0C-
KOH NATOM0, NepejiHss C
11apOBOH; PaCHOJIOXKEH-
Hble K CepeauHe IH-
JIMH AP MO3BOJAIOT
OrpaHH4YHBATBLCA KOPOT-
KHMH THOKMMH Tapo-
nposoaamMu. Yrobul wu3-
6e)xaTb cBeca IMJIHH]I-
POB, MOCPEJH MOCTaBJIe-
HBl JIB€ IIOJAJAEpPIKHBAO-
LIHEe OCH,

3aech ToJyyaeTcsi 3HAYHTENbHO MEHbLIAA AMILIHTY A2 OTHOCHTEINb-
HBIX KOJeGaHMA TeJexeK W paMbl M Jydllee pachnpejieleHHe HAarpysoxk Ha
OCH H KoJeca.

Hepocratok 3Toro THNa 3akarydaeTcs B caeAyionieM: 1) pacmofoxe-
H¥e 3aJHero IIKBOPHSA H OCeH 3acTaBjaser BBICOKD MCIHAMATb KOTENd H

Pur. 175
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NpeacTaBiseT 3aTPYAHEHHA B YCTPOHCTBE TOTMKH W 30JbHHKA M 2) TAK KaK
CuenHele Npu6opel M Gydepa pacnoJoxeHbl Ha LEHTPalbHOH OCHOBHOM
Pame, TO Ha KPHBBIX TOJYYalTCs KOCHIE VCHJHS. :

HMsBecTHEIM mrarom Brepej SIBJASIOTCS NapoBO3bHl cHCTeMbl I'apparra
(Garratt), nosiBusmueca 8 1909 r. u 3areM A0 CHX NOpP YCHJIEHHO peKJIa-
MHPYEMBIE H CTDOSIIIHecsl eBPOMeHCKHMH 3aBOJAMH JJA KOJOHHAJbHBIX
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CTpaH, TJe MPH JerkoMm THIE Pelb-
COB H KpPHMBBIX MajJoro pajuyca
HeoO6XOUMO pacnpejejieHue Beca
napoBo3a Ha 60JbUIOe YKHCTO JAT"-
KO pacCTaBJeHHBIX oced (st I0-
HHXEHHs] YAeJbHOro JapiieHHs Ha
peJbChl) H BO3MOXHOCTb JIETKOTO
WX BNHCBIBAHHA B KpHBble. 31ech
NMapoBO3 COCTOHT M3 TPex 4Yacred:
LEHTPaJbHOH paMbl C KOTJIOM H
JBYX MOBOPOTHBIX MOTOPHBIX Te-
JIeeK, MIAPHUPHO COEJHUHEHHBIX €
LEeHTPaJbHOM paMOH, MpHYEM CLEIl-
Hble TpUOOPH! HECYT, B OTJIHYYE OT
npeAbIAYNIEro THMA, TeaeKKH. {le-
penuss TenexkKa umeer Oak st
BOJIbl, 3aJHAA — AJA BOJBL U TOI-
auBa. [IIKBOpHH pacnosoKeHsl c3a-
JH TepelHel W Brepead 3aiHeH
TEJEXKH, U KOTe/M, HaXOAALIHHCH
MEXZIY MIKBODHSIMH, MOMKeT OBIThb
pPacnoyOXeH 3HAYUTEJbHO HHXe H
HMeTb IJIy0OKYX TONKY.
Henocratku: 1) pasmemienue
6aKoOB 3aTpPyJAHSET OCMOTP M pe-
MOHT KOTJOB; 2) WapoBO3 CJIOMKEH
H TpefyeT MHOTO PeMOHTa; 3) Clel-
HOH BeC 3aBHCHT OT 3amacoB BOJLI
M TONJIHBA H NOTOMY SIBJASIETCS ITe-
peMeHHBIM; 4) GoJbluast JJauUHA Ta-
PONPOBOJOB 3aTPYJHAET HMX IPH-
MeHeHHe B CTPaHaX C XOJOIHEIM
KJAMMaTOM, Ijie HeoOXOAHMa O0CO-
Gas M30JANHA U Jaxe obOOrpesa-
HHE, TOYeMy 3TH NapOBO3bI CTPOH-
JIHCh, TJIaBHEIM 006pasoM, IJas Tpo-
NHYECKHX H CyOTPONHYECKHUX CTPaH;
5) caoxHOCTb Pa3bOpPKH TIpU pe-
MoHTe; 6) Goablias AJHHA, HE HO-
nyCcKamomas uX NOCTaHOBKH B Beep-
HBIX JIer0 OBLIKHOBEHHBIX pa3Me-
poB

$ur. 177 n 178

: ]
[l e =
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Ho BosmoxHOCTE passuTus
BHAYMTEJNbHBIX CHJI TArH (710
35000 kr u BeIIE) mpu caabom
NYyTH H NIPH 3TOM Majoe yAeJbHOe
JlaBJIeHHE Ha NYTh — CIOCOOCTBOBA-
JH 3HAYUTEJbHOMY pacCIpocTpaHe-
HHIO mapoBo3os I'appara, u no na-
crosiiiero BpemeHH ¢upma Baiiep,
Iluxox u Ko BuimycTHaa cBbime 60
BapHAHTOB 3TOTO TUNA4, HAYHUHAS C
NePBOHAYaMBHOTO THHa (0—2 —

=+ 0—2—0, nocrpoennoro B 1909 r. aas koxem B 605 MM Tacmanégﬂi
K. A. (¢ur. 177), u KOHYAs CJAOCKHLIMH THIAMH s HOPMAaJbHBIX WHPOKO-
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KOJeHHBIX K. A. OJHH napoBO3 MNOC/AEJHHX THIOB, HaubGOJee MOLIHBIN -—
2—4—1 + 1—4—2 (¢pur. 178) Ob11 3akasan jpas cetn CCCP u noaseprasncs
nojApo6HOMY OOCIeJIOBAHHI0O B HAIIMX YCAOBHAX 3Kcmiaoarauud. «CoBer-
ckuit Tappar» passBuBaer cuay Taru npu orceuke 0,6 go 28 600 kr u Ha
nojabeme 0,009 moxer BectH moesxn Becom 2 500 7 co ckopoctbio 15 km/uac.
[Tromanp KONOCHMKOBOM pemieTkH — 8 M2, TNOBEPXHOCTh Harpesa 443 2,
JapJaeHue napa-— 15,5 ar u aMaMeTp cnapeHHbIX koJec 1500 mum,

ITo onwiram, nposenennsiM B CCCP, xoTea 3TOro napoBosa oKasajncst
He Jyyie Koraa napososa cepHd ®JI, HO pacxo)l mapa M TONJIWBA 3HAYH-
TeJbHO OGoJblle W3-3a JJIMHHBIX NMaponpoBOAOB. Harpysku Ha crnapeHHble
OCH Pe3KO KOJeOaTCA W KOI(DHIHEHT CLen/IeHHsi paBeH TOJbKO /6. Pe-
MOHT HeyJ100eH.

C ueanio npucnocoOuTh NapoBo3bl lapparra Aas GOJBIIMX MOII-
Hocre#t ¢upma Beyer Peacock and C° sanpoekTtupoBana HOBBiE THIIBI,
BecbMa CJOxHbIe, Hanpumep ["apparr-Maaier, 'apparT-YHuou u ap.

B rune TrIapparr-Manzer 1—3—0 + 0—3—1 + 1—3—0 + 0—3—1
(ur. 394) coyerarorcs npuHumMnel Iapparra u Maanera: B xamuoil Te-
JI€XKe IeCTb OCeH pasGuTHl Ha JBe TPYNNbI, MO TPU OCH B KauIOH.
BuyTpeHHssi rpynna (Ha KaxAOM KOHIle) COCTABJAET OJHO LEN0e ¢ IJaB-

; G
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SRy s 6330 2 en Semieren e rRadmeet T |
dur. 179

HOH paMoli TeJexKH, KaKk B napoBo3ax MaJuera, BTopasi e rpynmna —
HapyxHasg — noasmxHas. Kaxnas rpynna NpHBOJUTCH B JBHXKEHHE JBYyMs
UUIMHADAMH, T. €. BCeX UWJIMHAPOB Bocemb. Korean ommpaercs, Kak
# B NepBOHauaJbHOM npoekTe [apparTa, Ha KaxAyl Teldexky. Brnepenu
M B KOHIle KaXJOH TeJeXKH HaXOAHTCA No OHCCeao,

ilapoBo3 3anpoexkTupoBaH mis Kodeuw 1067 MM ¢ Harpyskoil Ha OCh
12,4 7. Pacuernasa cuna taru— 37 225 Kkr.

MHorye NONbITKH YCTPAaHUTh HEJOCTATKH CJIOXHBIX MHOKHX I1apOBO3OB
PENKO JNOCTHMI'aJd¥ LieJH: KOHCTPYKUMS BCerja MOJy4aeTcs OYeHb CHOXKHOH
H TpebGymouleli 60JbMIOr0 peMOHTAa. JDTO OCOOEHHO CKa3blBaeTCs B CTPaHax,
HCMBITBIBAIIIHX HEAOCTATOK B KBaluuIUpoBaHHOH paGouedl cuiae, riue
riaBHeHIIed 3ajayedl KOHCTPYKTOpa #BJseTCS yNpONMeHHEe THNA
M yJaelmeBJIeHHMEe PEMOHTAa, 4YTO IMpPH3HAaeTCs H 3a IpaHULIEH
(cm. Revue generale d. ch. d. fer., 1930 r., saaBapp, ctp. 22).

Uro6sl JOCTHIHYTH HACKOJBKO BO3MOKHO VIAYUYLIEHHS KOHCTPYKIIHH
napoBo3oB Maumera, Geabruiickue wutmxenepsl [ oapammuy (Goldschmid)
# Bebep (Weber) crmpoextuposaiu B 1925 r. THm, KOTOpOMY JHajid JJs
coxpamenuss HassaHue Gol-wé (Golwé).

Kak u B mpemslaymuxX THINAX, NAapoBO3 COCTOHT M3 TpeX yacTei
(dur. 179 — naposos I'onpBe (Golwe) mocrpofiku 1927 r. na 3aBoxe Haine-
Saint-Pierre nis muHHCTepCcTBa (ppaHUy3CcKHX KoJoHHK). Kak u y Tapparra,
KOTEJ pAaclmoJoXkeH Ha UEHTPAaJbHO! paMme, UTO TMO3BOJSET HMETH Iay6o-
KyK TOTKY, HO TeJeXKH HMEIOT He KCHI{eBHIe, a IEHTPAJbHBIE UIKBODHH
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H TpHOJHKEHBI TI0 BO3MOXHOCTH K Tonke. KoTenr MOXHO H3roto-
BAATH KeJaeMOH JauHbl. [1apoBO3 JIerko BIHCHIBA€TCS B KpHBLIE, H
TaK Kak CluenHble NpHOOpHI HECYT TeJeXKH, TO 3HAYMTEJbHBIX KOCHIX
YCHJINM He moJyuyaercs. 3aTpyJAHeHHH NPH PeMOHTe KOTaa, Kak y [appar-
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Ta, 3j1ech Her. Ocoboe mnomnepeyHoe COeAMHEHHE BIYCKHBIX M BBIMYCKHBIX
KaMep LUMJIMHAPOB MO3BOJSIET IJs Kax/JOH mapbl UMAHHAPOB MMETb OJHY
BIIYCKHYI0 M BBINYCKHYI0 TpyOy, T. €. B [Ba pa3a MeHbllle, 4eM B JAPYrux
napoBO3ax, NMpHYeM JAJas yA0OCTBa PEMOHTAa OHH JeJNalTCsl HapyKHBIMH,

dnr. 181

4TO JONYCTHMO JJs Kapkux crpad (¢ur.
Ne 614639).

TeM He MeHee W 3TOT THI CIOMKEH.
Paspa6oranHble Tuns! napoBo3oB Pepam, Mefiepa, 'apparra, Manaera

180 — nmarent BO PpaHUUU



CoyaeHenHble napososvl 105

u ToabBe OTHOCATCA K rpynne, B KOTOPO# JBHraTelH PacrnoJOXKeHbl Ha
JBYX MIHM TPeX TeJeXKaX U CBA3b MEXJy OCAMH IIaTyHHas.

Ho 3a ucrexinee BpeMsi MOSIBHJIOCH OGOJbIIOE YHCAO APYTHX BHJIOB,
M3 KOTOPBLIX YIOMSIHEM NApOBO3bI C CHCTEMaMH 3yOuaThIX Iepejau:

1. Cucrema Illay (Schay). I'opubifi mapoBos, nmocrpoennsiit B 1888 r.
saBojioM B Jlume (¢pur. 181), umeeT TPH BePTHKAJLHBIX LHJIHHAPA, PacIo-
JOXEHHBIX C OJHOM CTOPOHBI W NPHUBOJSIIMX B JIBHXKEHHE MPOMOJAbLHbIMN

$ur, 182

Bal ¢ psjaom 3ybOuarbix nepenay. OH Mor BecTd noesga Becom B 100 7
Ha noabveme 0,100,

2. Ha c¢wur. 182 npeacraBieH ropHeIH mapoBo3 cHcTeMmbl eficnepa
(Heisler), mocrpoennsit B 1898 r. 3aBogom B Hpu, B IleHcuabBanuu, mis
ropaoi k. A Mc Cloud River B Kamudopuuu. Cayxur pas BbiBO3a
Jeca To JecoBO3HOH gopore ¢ noabemamu 10 0,030 u paguycamu KpPHBBIX

] v 8

Frescs ::,.,q [

Ao 60 m. JlBe ABYXOCHBIe TeJieXXKH M JBe OCH TeHJAepa crapeHsl. [Ba
HAKJTOHHBIX LUHJIWMHJADPAa NPHUBOIAT B JABHXXEHHE BaJ, PACHOJOMKEHHBIH TOX
KOTJIOM W COCTOAINMH H3 NATH uacTel, COeJIMHEHHBIX IHrapHupamu [yka,
OT KOTOPBLIX NPH NOMOLIM KOHHYECKHX IHeCTepeH MNepefaeTcd [ABHIKEHHE
ocamM.

3. Tako ke mnapoBo3 cucrembl Kiammakc (Climax), nosBUBIIHIHCS
B 1897 r. (¢ur. 183) nas k. 1. Konopazgo (C. Amepuka).

Bce atu tHnB Mano u3BectHH B EBpome. B Amepuxe onu ynorpe6-
JSIIOTCS 0 CHX IIOP Ha CHEeHHAaJbHBIX JHHHAX, HANPHMED JeCOBO3HBIX, NPH
pazpaboTke NJaHTAalUHH, PYAHHKOB M Tip., BOOOIIe Ha JIUHHAX C IJIOXOH
NMOYBOW M crmabeiM nvTeMm, rae TpeGyeTcsa meperaua AaBjeHHs Ha OOJbLIOE
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YHCJAO OCel, MoYeMy YTHJAM3HPYIOTCH B KauyecTBe CNAPeHHBIX M OCH TeH-
aepa. Oco6eHHO OHM NMPHIOAHBI NPH OOGCIYXKHBAHHH [OCTPOEK, TaKXkKe NPH
HaIMYHH OOJBIIMX NOABEMOB M KPHMBBIX MaJOro pamuyca, Korja mpume-
HEHHEe 3JeKTPHYECKOH TArH, Tpebylolield BecbMa 3HAUYHTENbHBIX KalHUTa/I0-
BJIOXKEHHH, He MOXeT OGbTb OCYLIECTBJIEHO.

3y6uaThie nmepejauyd OrpaHHYHBAIOT CKOPOCTb MX JABHIKEHHs, KOTOpasd
JAJNf  TOBAaPHBIX NAapOBO30B He MNpPeBOCXOAHT 20 M NaccaXHpCKUX —
30 km/qac.

dur. 184

st BOEHHBIX Y3KOKOJeHHBIX xopor B [epmanuu u SinoHuu B HaACTOS-
lee BpeMsi CTPOSAT MapoOBO3bl He CONpsKeHHble, a ABOHHLIE, SIBJSIOLIHECS
COeIHHEHHEM JBYX COBEPIIEHHO OT/JedbHbIX MapoBO30B (cpur. 184).

§ 18. TOPHBIE (3YBYATOKOJIECHBIE) ITAPOBO3bI

B ropubix 06aacTaX NpHXOAMTCA NMpHOEraTh K MoJAbeMaM 3HAYHTENbHO
60oabIIMM, YeM B MECTHOCTSIX PaBHHHHBIX MJM XOJMHCTHIX. PaHee cuwura-
JI0Ch, YTO HAHOOJbIIMH NOABEM, NMPEOJ0JeBaeMblil 1apOBO3aMH TPEHHS —
40%0 ¥ TOJBKO B MOCJAEJHEe BpeMsi CTalHM CTPOMTH MAPOBO3bI TPEHHS IS
noabseMoB 10 60—70%¢0. [las G0JbIIHX K€ NMOABEMOB CTPOST MapOBO3bl
€ 3y04aThIMH KOJECaMH, KOTOPhIe CUEINISIOTCA C YJIOXEHHBIMH 3y6uaThIMH
pelikaMH. 3DTO MNO3BOJsET NPeoJoJdeBaTh HOAbeMH 10 300%w0 u xaxe
OoJbiie ¥, TakiM 00pasoM, IEPeBO3HTh MacCaXHPOB U TPY3bl 4Yepes
ropuble XpeGThl HIH JETKO JOCTHTaThb BBICOKMX TOPHBIX BEPIIHH B LEJsX
TypH3Ma U BBEICOKOTOPHOTO KYyPOPTHOro JeuyeHHsA. Be3 mogo6HBIX 3y6uaThix
AOPOr MHOTHe OO0JacTH OCTaAMChb Obl BHE KYJBTYPHOrO OObeIMHEHHA
€ OCTaJbHBIM MHPOM, a NOTOMY HCTOpHYECKas POJb 3THX JOPOr OYEHb
BBICOKA. )

IlepBhiit 3yGuatoKodecHuIfi nMapoBo3 Gulr Baenxuncona (1812 r.), HO
OH SIBUJICSl De3yJbTaTOM HeJOCTAaTOYHOH OLEHKH PpOJH TPEHHST MEexAY
TIaKUMH KOJIECAMHM M peJbCaMH, IoYeMy 3yOuaThie KoJeca NPUMEHSJIHCh
Jaye A TOPH3OHTAIbHOTO NMyTH (dur. 17). 3tu nmapoBossl paGorami 1o
1839 r. ma MuAANETOHCKOM KaV.eHHOYTOJbHOH JOpOre ¢ NOABbeMaMH
10 66% 0.

3arem 3y6uarkifi 1apoB0o3 GbLI NOCTpoeH 3aBojaoM Baaasuna B 1847 .
B C. AMepuke s npeojoJeHHs noxbema 60%0 Ha gopore mexzay Mapu-
conom ¥ Miaauanonoaucom no npoekty K a T a p T a (Cathcart) (¢ur. 185).
3Jech JBa UMJMHAPA TIPUBONHMIM B JBHIKEHHE OOLIKHOBEHHbIE ClIapeHHbBIE
OCH, /IBAa HaKJOHHBIX TNOCPeJICTBOM MPOMEXYTOUHHIX KOJECHBIX MeXaHH3-
MOB — 3y6yaroe Koseco, KOTOpOe HaXOJHJAOCh MOCPeIH NMapoBO3a M CLel-
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JSIZIOCH ¢ 3yO6uaTol peHKOH, NMOJOXKEHHOH MOCPeaH NyTH, U, HAKOHELl, NSAThIE
UUJAMHAD CBePXy KOTJa CAVHKHI JJsi ONyCKaHus 3y6uatoro KoJeca Ha
KPYTHIX TMOABEMaxX H NMOJAHHMAHHS €ro Ha PABHHHHBIX y4yacTKax, rje mapo-
B03 paboTan KaKk OOBIKHOBEHHBIH NapoBO3 TPEeHHS.

Henpounas uyryHHas pe#ka ¥ noJoOHBIH CIOXHBIA MAapOBO3 He HAIIIH
cebe mopapaxarened, XoTd napoBosel pabotaad a0 1868 r., H TOJLKO

dur. 190

C yCOBEpIIEHCTBOBAHHEM CTaJbHOrO JeJa M H3roroBJeHHeM OGe30MacHbIX
CTa/bHBIX 3y04aThIX pPeeK 3TH JIOPOTrH CTald OBICTPO PacnpoCTPaHATHCS.
B panbHefinieM napoBO3bl CTPOWIHCH JBYX THIIOB:
1) MCKIIOYHMTEJLHO C TATOK OT 3y6uaTKH (NepBblfi TaKo¥ NMapoBo3 GbLI
banenkuHcona)

Pur. 191

2) cMemraHHBIe NAPOBO3bI — (MPUKLUHOHHBIE (TPeHHS)) M 3yOuatsie (mep-
BeIll — KaTtkapra).

B 1866—1896 rr. M ap m (Marsch) nmocTpoua YHCTBIE 3yGUaTOKOJEC-
HbIH IapPOBO3 A NOAbeMa Ha ropy BamuurTon, Beicotoit 1904 u (C. Ame-
pHuKa) ¢ HauGOJbIINM nOABeMOM 377%w0 u cpesHuM 240%0 (maAuHA XOPOrH
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4,54 km). TlapoBo3 Be3 TOABKO OAMH BaroH ¢ 50 naccaxupamu CO CKO-
poctbio (B ropy) 3 km/yac. [laa GesonacHocTH cnycka Mapm usobpen Bo3-
AYIIHBIA TOPMO3, KOTOPHIH 3aKJAYaJCA B TOM, YTO NApPONPOBOL HMeJN
0cobyi0 TpyOy, COEIMHAIONIYI0 €€ C HapyXKHBIM BO3JYXOM, C IPHCIOCOG-
JIeHHeM JUIs 3aKpbiBaHus. [Ipu cnycke sta Tpy6a OTKpPbIBANIach, H LHJAHH/PbI

dur, 192

BCACBIBAIA HAPYXXHBIH BO3JYyX, CHHMAJH €ro, H Takum o06pa3oM MoJy-
4aJoCh TOpMoO3smee Aedcrsue. YTo6bl He ObLIO CHIBHOrO HarpeBaHHMs
UHJIMHJPOB, B HUX BIyCKanach BOJA, KOTOPas HCMapsiach M BblIYCKaaach
Hapyxy. Takumu TOpMO3amu 3aTeM CHAGKald BCe MapOBO3HL

dur. 193

[lapoBo3 mMea BepTHKAJbHLIA KOTed, BpAlalOUIMECH Ha nandax, u
noTomy, HaduHas ¢ 100%w noabema, OH NPHHHMAJA BEPTHKAJBHOE MOJONKE-
HHe, W [ABAa LHWIWHIDPA, NPUBOASIIUX NPH MOMOIIH NMPOMEXKYTOYHLIX BAJOB
8 JBMKEeHUe 3yGuaTsie Koaeca ((pur. 186 — Bugouamenenune 1871 r.). Hepo-
CTaTKOM €ro ObLIO TO, YTO OH HE HMeJ IHTaTeJbHOTO Hacoca M pesep-
Byapa JAJas BOABI, NOYeMy MNHTAHHE KOTJAa MOIJIO NPOHCXOAMTH TOJABKO
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Mo OKOHUAHWM JIBHJKEHHs M BBINYCKA napa. 3HauuTeabHO nosgHee, B 1908 r.,
JAasi 3TOl Jopord Obl1 MOCTPOeH AMepPHKAHCKOH NapoBO30CTPOUTENbHOMH
Komnanuel (coxpamedHo AJIKO) B CkeHekTeZu mapoBO3 ¢ rOPH30HTAb-
HBIM KOTJOM, HO C TeM Ke NPHHLIMIIOM NepejayH ABHIKEHHA OT LMUJIMHI-
poB (cur. 187).

B aro xe Bpems Hawajach noctpofika takux mopor B llIee#inapuu —
KJaCCHYeCKO# crTpaHe 3yOuaThiX »enesHelX jgopor. B 1868 r. Purrentax
(Riggenbach) cnpoekTHpoBas napoBO3, 3HAYMTEJbHO YCOBEPUIEHCTBOBAB
napoBo3d Mapma (¢ur. 188), aas xene3Ho# JOPOrdH Ha BEPIIHHY I'OPBHI
Puru. 37ece MmamuHa NPUBOAHMT B JBHXKEHHE TNOCPEJACTBOM IPOMEXYTOY-
HOro Baja sybwaroe KOJeCO, YeThIpe JKe IIIaJIKHX KOoJjeca HacaeHbl CBO-
GOMHO M CJAYXAT TOJBKO /A MOJAAEPHKKH.

Tax xak sy6Guaras Tsira He JONyCKaeT GOJBIIMX CKOPOCTEH, TO OT
UMJIMHAPOB JBHXeHHe 3yOuaThiM KoJecaM nepejaeTcss BCerJa MPHU MOMOIIH
TIPOMEXKYTOYHBIX TNepejnad, TeM Oojiee YTO IPH MeIIEHHOM JBHXKEHHH
NOpIIHEH B LMAHHAPAX Mmojdydajtach Obl TAra BO3AyXa, HEAOCTATOUHAS MJIS
HajaJexanlero napoobpasoBanus. YKasaHHas nepejada IPOH3BOJAUTCS ue-

$ur. 194

pes ay0uaTyio nepejnady, KaKk B ONHCaHHBIX NapoBO3aX, HJH, KaKk BHAHO
Ha ¢ur. 189, npexcraBasiromes naposo3 Baaasuna aas k. 4. Leopoldina
(1897 r.), WAM 0OpH NOMOIIH JBYIVIEUHX MNPOMEXYTOYHBIX pPHIYAroB
(cdour. 190) (3aBox B BuHTepType).

Ouenb 6bicTPO ObIIM 0OHAPYKEHBI HELOCTATKH HeGOJMbIINX BEPTHKAJb-
HBIX KOTJOB, OCODEHHO JJisi MapOBO30B, OOCHYXHBAIOUIUX AOPOTrH He JJst
TYPHCTOB, a OOLIKHOBEeHHBIE C GOJbIIHM JBHMKEHHEM.

B 70-x romax 6blia MOCTPOEHA 3HAMEHHTAs . J. HA BePUIMHY I'OPbI
[Tunaryc, 61u3 JliouepHa, ¢ moabemom 48%, H 34eCh NPUMEHHIH YiKe
KOTeJ, Jexaluil Mmomepex NapoBo3a, MpHYeM Ias obJeryeHus Beca mapo-
803 Obl1 coenuHeH ¢ BarosoMm (dur. 191).

Bckope HabadH CTPOHTHCA 3y0uaThle XK. J. B OOJbLIOM KOJNHYECTBE.

B 1875 r. Purren6ax nOCTPOHJ CMelIaHHLIA NapoBO3 (TPeHUA H 3y6-
4aThif) ¢ OOBLIKHOBEHHBIM MapOBHIM KOTAOM (¢wur. 192) nas BproHuHrcko#
. JI. 3Jech 3ybuaThle KoJjeca HelMOCPeJCTBEHHO CBfi3aHbl CO CrapeHHBIMH
KOJieCaMH TOCPEACTBOM CIAapDHHKOB M NPOMEXYTOYHOTO Baja, N03TOMY NPH
LBMKEHUSX Ha KPYTHIX NoibeMax (OPHUKIHMOHHAas CUAa TAIH [IOMOraer
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3y6uyaToll, HO MPH JABHXKEHHH MO MajJbIM TNOJbeMmaMm, rje syGuaras peiika
He YyJI0XKeHa, — IVIaBHOe 3y6GuaToe KOJecO BePTHTCH HanpacHO, 4YTO MpemnsT-
CTBYET PasBHUTHIO GOJIBIIHX CKOPOCTEH HAa y4acTKaX TPEeHHs.

3HayHTeJbHBIM 11aroM Brnepej Gbliio M3o6pereHne B 1882 r, AGTOM
(Abt) mapoBosa, xOTOpHIi MOr Xopomo paboTaTh Ha 3yO6uaToH JMHHUH H
‘GBICTPO JABHUraThCA MO JAOPOre TPEHHS, 4TO OBIIO JOCTHTHYTO MOCTAHOBKOMH
JBYX COBEPIIEHHO HE3aBHCHMBIX JPYr OT Jpyra MallHH, H3 KOTOPLIX OXHA
MPHBOJIMT B JBHXKEHHE KoJjieca TPEHHs, a BTOpas NPU TNMOMOIIH IIATYHOB
M KPHBOIIMNOB — 3ybuaTele KoJeca, MPHYEM MaIlHHHCT, B 3aBUCHMOCTH
0T HeoOXOJHMMOCTH, NYyCKaeT B XOJ HJU OAHY TOJbKO IEPBYI0 MauIUHY
Hau obe.

Takum o6pasom 3jece 6Goabmas paboTOCNOCOOHOCTD COEJHHEeHA
¢ 60aBIIOH CKOPOCTBIO, MOITOMY 4YeThIPeXUHJIHHAPOBLIE MapoBO3bl AGTa
[OJNYYHJIH 3HAYMTEJbHOE pPAaCIpOCTPaHEeHHe,

B mnapoBozax AGra 3yOuaThle KoJeca OGBIKHOBEHHO JexaT, B IpO-
THBOIIOJIOXHOCTb NMapoBosam Purren6axa (¢dur. 192), B ocoboit pame Gea
peccop (¢dur. 193), npuuyem 3axBaTbiBaHHe 3yOLOB 3/1eCb HE 3aBHCUT OT
Urpbl pPeccop H MNPOMCXOJHT Jydlle, YeM Yy MapoBO30B IEPBOro THINA.
Ob6pasen, napoBo3a nocTpoikd 90-x rojaoB aaH Ha ¢ur. 194,

Hogeiiimue naposo-
3l AGTa no BHEUIHEMY
BHAY INOXOXH HA OOBIK-
HOBEHHbIe I1apoOBO3HI,
TaK Kak 3y0uaToKoJjec-
Hasg MallWHa Y HHUX Ha-
XOJIUTC BHYTPH Napo-
BO3HOH paMbl H He BHJI-
Ha cHapyxu. Ha ur.
Pur, 199 195 nokazaH  OuYeHb

MOIIHBIH COBPeMeHHBIH

3ybuatnii napoBo3 0—&6—0 aBCTPHIACKHX TOCYJapCTBEHHBIX XK., TO-
crpoiiku 3aBojga Paopuncaopd, 1911 r.

"Takum 06Gpa3oM HauOOJbINHE 3acJAyrH B Jelle YCOBEpLIEHCTBOBAHHSA
3ybuaThIX JODPOT H MapOBO30B JJs HHX NpHHaiiexat Mapumy, Purren6axy
u AbGrty.

Hakoneny npuBoaum emnie napoBo3 cucremu A6ta (cdur. 196), no-
CTPOEHHBIH B MNOCJAeBOeHHOe BpeMs Ias HHJIBrHpUHACKOH K. [A. Ha IOre
Hupocrana ¢ nogbemamu no 81,5%0. Bce noabemsl, 66abmue  40%oo,
cHabxeHbl 3y6uaThIMH pefikaMH. BepXxHHe IHIHHAPLI NPHBOJAST B JBHKE-
HHMe JIBa TepeJaTOYHBIX Bala K 3yOuaTeiM KoJecaM. [lapoBoa cHaGxken
TeperpeBareeM.

Uro kacaercs 3yOuaThIX peek, TO MO cHcTeMe PurreH6axa OHH HUMEOT
BHJ[ JECTHHILBI M3 JABYX KOPHITOOOpasHBIX 6anok (dur. 197) ¢ kemre3HbIMH
BCTAaBHBIMH CTYNEHbKAMH (3y01aMu) TpameueBHAHOIO CEYeHHs,

3ybuarka A6Ta (ur. 198) cocrouT U3 3yGUaThIX MOJOC, COETHHEHHBIX
MexJy cob6ow0 TakuM 006pa3oM, uTo 3yOUbl He MPUXOMATCS OMHH HPOTHB
JApyroro.

[To cucreme Jloxunepa (Lochner) 3y6uarka umeeT 3y6uUsl ¢ ABYX CTOPOH
(ur. 199), u c He#l cuemJsieTcss MapoOBO3 MOCPEJACTBOM TOPHU30HTAJLHBIX
3y6UaTEIX KOJec.

B xonme XIX B. 3yGuaThie K. J. CUMTAJIHCh SKOHOMHMYECKH GoJjee
BBIFOJHBIMH, YeM OOBIKHOBEHHBI®, YiKe NpH mnoabemax, Ooabumux {(,040.
C BBeJeHHEM 3JEKTPOTHATH, Aomyckawmed moabemsl xo 0,125, nocrpoiika
3y6uaTeIX AOPOr MOYTH COBEPIIEHHO NpPEKPAaTHJIach H B HACTOsIIee BpeMA
OHH 3KOHOMHYECKH OrpaHHuYeHH npeaeiamH noxbemoB 0,125—0,300.
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§ 19. TIAPOBO3bl OCOBbBIX THUIIOB
MEPHOJL 1850—1900 rr.

B HacTosllee Bpems, KOrjga €XerogHo CTPOHTCA MHOrO TbICAY Mapo-
BO30B M [apOBO30CTPOEHHE OCHOBAHO HA OPraHHU3alUH CEPUHHOTO I p O-
H3BOJCTBAa, BCe IOCyJapcTBa B LeJsX ero oGJerdyeHHs H yelleBJleHHUs
3aWHTEPEeCOBAHbl B CTAHAAPTH34lMH, CBSI3aHHOW C palHOHaJH3aUHeH XK.-JI.
JAenaa; cpabe: MNOCTPOEHHA €AWHHYHBIX, OMNBITHBIX MapOBO30B — yXKe pPeJKH.
Tun napososa BeIpabOTaH A0 MeJbYaMIIMX JeTajel, BpeMs OCHOBHBIX
HCKaHHHA OKOHYE€HO, H Tenepb 3aBOJibl O4YE€Hb pPEIAKO CTPOAT €JHHHYHBIE
9K3EMIIAPBI: HTO CJAHIIKOM JOPOro M CA0XKHO. Temepb MOXHO TOBOPHTb
0 Jeraisx, HanpuMmep, o6 OmbITax HaJ HOBBIMH BHJAaMH Tlapopacnpejede-
HH#l, HOBBIMH KOHCTPYKIHAMH BOIlOl'lOlIOI‘pCBﬁTCJ‘IEﬁ, neperpeBaTeﬂeﬁ, pery-
JATOPOB, KOJOCHHKOB H TIp.

M TOJbKO KOr/la MOsIBJIAETCH COBEPUIIEHHO HOBAasi M A e s, MOrymas
BHECTH MEPEBOPOT, CO3JATh 3MOXY, — HAYT HA KPYIMHBIE 3aTPAThl H CTPOSAT
€JIHHHYHbIE, OYeHb JOPOrHe OIMNbITHBHIE IK3EMINIAPBI HOBBIX THIIOB.
Hanpumep, Takum 06pasom B HACTOsIEe BPEMsi CTPOSIT OMbITHBIE MAPOBO3KI

dur. 200

BBICOKOI'O JaBJEHHS, COBepIIeHHO OTJAWYHBIE OT CYILIECTBYIOIIHX, TPy0O-
BO3BI, TEIJIOBO3BI U T. 1.

Ho sropas nmonosuna XIX B. Oblia emle S1I0OXO0H HCKaHHH AJs mapo-
B033, KOTODYIO Teleph TIepeXUBaIOT TypOO- M TEMJIOBO3Bl, a MOTOMY TIO-
ABNEHHE eJHHUHBIX 3K3eMIIIPOB OCOOBIX THNOB OBLIIO JOBOJBLHO YAaCTBIM
sapjaereM. [lo OGoOJbIIOE dYacTH Aed0 KOHYAJOCh TMOCTPOEHHEM TOJBKO
OJIHOTO Takoro IapoB03a, HO HIeH, TOJOXKeHHble B OCHOBY HX, OBIIH
HHOTJa OYeHb HMHTEepecHB. HekoTopble W3 HHX, NpeACTaBJsiomre OCOOBIH
HHTEpeC, ONHCAaHBl HHKE.

Kpowme Toro, 6b1a4 H ecTh MHOTOYHCJIEHHBIE U BeCcbMa Cepbe3Hble Npej-
JOXEeHUS] 3aMeHHTh CHJAOBYI YyCTaHOBKHY napoBosa 0Oojee COBEp-
IIeHHOH JJisl TIOBBLINIEHHS MOHIHOCTH H K. II. JI. 1ap0OB03a B ILEJOM.

IDTH TpeAJOXKeHHd MOXKHO pa3buTbh Ha JBe IPYIIIBL:

1) uaMeHeHHe KOTJa2, OOBIYHO 3aKIOYAIOLIeecd B YACTHYHOH HIH TIOJ-
HOH 3aMmede OOBIKHOBeHHOH TpyO649aTOH ero CcxXeMs BOZLOTPYO-
HO# (omHcaHue 3THX TpeAdoxeHHH cMm. § 40);

2) W3MeHEeHHE MAIIUHbBI; 37eChb OLIIO NPeAJ0KeHO:

a) yCOBEepIIeHCTBOBATh CYIIECTBYIOUIYIO IIOPINHEBYIO MallHHY BBOJIS
Harnpumep, OBICTPYIO OTCEeuUKy, IpsAMOH moTok mapa u mp. (ra. II);

B) 3aMEHUTh TOPIIHEBYH) MalIMHy NapoBOH Ty p O HHOH, obpasys
ryp6osos (§ 39).

8 Hcropus nmapoBosa
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HPHCTYI'IEH K ONHCAaHHK OTAEJbHBIX THMNOB, OTMETHM, UTO HEKOTOpPLIE
MapoBO3bl OTHECEHBI CHO/4, XOTH, TOUHee, HX OTJHHYUME 3aK/auaeTcda HHoraa
TOJBKO B HEKOTOPHIX OCOOEHHOCTAX JeTaled, HO 3TH 0COOeHHOCTH OblIHN
HACTOJBKO KPYMHBI, YTO noTpe6oBanu GOJNBIINX CPeJACTB H Co3Zanu ocoboe
BHJIOM3MEHEHHE MapoBO3a.

. IH HJ '
I I]*‘llli! '";I;I an'

£

Pur. 201

M3 0co60 OpHTrHHANBHBIX THMOB, TMOCTPOEHHBLIX B 3TOT MNEPHOJA B
C. AMepHKe, OTMETHM:

1. B 1878 r. unk. ®onren (Fontaine) cnpoexTupoBsan ObICTPOXOAHBIN
NapoBO3 C MaJ/biM YHCJIOM 000POTOB BEeAYIIHX KOJeC, BBeAS NMPOMEKYTOY-
HYI0 BEpPXHIOK ocb, Ko-
jJeca ero NpH ToOCpen-
CTBE TPEHHS NPHBOIHU-
JH B JBHXKeHHe ocobble
Kozeca («mepemaua Tpe-
HHUSI»), HacCa)XeHHbIe Ha
Beaymyo och. Tlaposos
(cpur. 200) Gbl1 nmocrpo-

—=  eH 3asojoM [paHTa B

dur. 202 [TerepcoHe, HO pesy.b-

TaThl OBIIM HeyJauHbl,

TaK KaK HarpyskKa Ha BeAYIIYI0O OCh NPOM3BOJMJA 3HAYHTEALHOE JHHAMH-

4YeCKOoe JeACTBHE Ha MNyThb M Nepejadya TPEHHs BPeJHO MHelicTBOBaja
Ha MalllHHY.

2. B 1883 r. Crponr (Georg Strong) mocTpoua Ajlsi KypbepcKUX Moea-
J0B Ha XK. 1a. Heio- Mopx—(bmaﬂ,e.ub(pm naposo3d 2—2—1 ¢ OpHUrHHAJL-
HBIM JBOHHBIM KOTJOM
(cpur. 201), ¢ BOJHH-
CTBIMH 1JHJIHHJPHYECKH-
MH TONKaMH H BOJHH-
CTOH e KaMmMepoH Cro-
panusa.  JlonoJHHTEb-
HBIH TOJABOJ BO3AyXa
NIPOU3BOJAUTCA Yepe3 OT-
BEPCTHSA B CTEHKaX W3
OTHEYIIOPHOr'0 KHPIHYA
H4 NOPOTe U MOJABOIUT- ®ur. 203
cfd M3-TIOJ KOJOCHHKO-

BOH pelieTku yepes otBepcTHsa O.

[TapoBo3z Geln cHabxeH mMOgZOrpeBaTeneM BOJAEB, TJAe BOAA
HarpeBaJach MATHIM nMapoM. OpHTHHAILHO OTCYTCTBHE CMAPH UK O B
Ha JJIMHHOM IITOKe JBa KpeHlkomnda, ABHXKYIIHECH II0 ABYM HaNpaBJsio-
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LIMM DapajiensM, H OT HAX MJIVT JBa I aTyVHa, NPpUBOJAIIHE B JIBHXKE-
HHe OTJeJbHbIE OCH, T. €. 37lecb ABe CBOOOAHLIX BeAYIMHUX OCH
(¢ur. 202).

[TapopacnpesiesieHde UMJAMHADHYECKHMH 30J0THHKaMH cM. § 33. Lu-
JHMHJIPBI UMeIOT napoBble py6Gaiuku, Takum o6pasoM napoBO3 NpeACTaB/IAl
Maccy OPHTHHAJbHBIX O0COGeHHOCTEH.

dur. 204

B EBpomne 3aciyXHMBalOT BHHMAaHHA CJAeAVIONIHe 0COOble THIHI:

1. B 1861 r. Bo ®panuun ¢upma 3pscr ['yan  (Ernst Gouin) no
npoekry [letbe (Petiet) aas ¢pannysckux CeBepHBHIX XK. J. TOCTPOHIA
tauk-napopos tuna 0—1—3—1—0 (¢ur. 203) (BeicraBka B JIoHZOHe B
1862 r.). [lapoBo3 uMeJ ueTeblpe LUHAHHAPA N0 OOKaM, JeHCTBYIOI[HE HAa JBe
OTJleJbHble BeAyllHe OCH
N0 KpasiM ¥ TPH MNOJJAep- .

JKHBAIOIIHE OCH MOCPeIH-
He. lllupokas tonka beb-
nepa. CBepx KOTJa Haxo-
JAWACH  JJWHHBIA — IHJIHH-
JpHYECKHH CYXOMapHHK
Juamerpom 46 cM, coenu-
HEHHBIH € KOTJIOM MITyIe-
pom. UYepes Hero mpoxo-
JWIH  YeThipe JAbIMOrap-
HBIX TPyObl JIHAMETPOM
10 cm; ropsiume rasel u3
ABIMOBO#H  KOpPOOKH  4a-
CTHYHO TIPOXOJSIT uepes
3TH  TPYOLI M YaCTHYHO ®ur. 205

KPyroM HapyxHOH OoBepx-

HOCTH CyXONapHHKA, IJsf YEro BOKPYT HEro CHapyXH HAET KOXYX.
OTcroza rassl HAYT B TOPH3OHTAIBLHYIO ZBIMOBYIO TpyOy, o6pasyemyio
NPONO/KEHHEM KOXYyXa CYXONapHHKA, KOTOpasi OKAHYHBAETCS HPSIMO-
YTOJbHBIM KOJdeHOM. Takum 06pa3oM CyXomapHuk o6pamieH 371ecb B Ia-
pocymnTenb. Ha Hem 1Ba peryastopa ¢ ABYMS DPYKCATKAMH.

2. OpHIrHHANBHEIM KOTIOM CHaGXKeH ObL naposo3d 1—2—1 Geabruii-
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CKHX XK. 1., nocTpoernslit B 1888 r. O6mecrrom C. Jleonap (St. Leonard)
B Jlbexe; OH HMEJd TPH UHJAHHAPHYECKHE YaCTH npH obmieft MWMHPOKOH
TONKE M AbIMOBOH KOpPOOKe (cbur. 204). luamerp cpemHero Kom/ia Obl
127 cu n GoxosbiX —no 67,5 ci. JIbIMOrapHBIX TPYGOK ObLIO: B cpejiHem
kotie 180 u B Gokosbix mo 48. IloBepxHOCTH Harpesa 190 M2, OueBujHo,
UeJb TOJy4YeHHs BO3MOXHO OOJbINEH NMOBEPXHOCTH HArpeBa MOIVIA OBITH
AOCTHIHYTA 3HAYHUTEJbHO IIPOLIE.

dar. 206

Ha mpakTuke Okasanoch MHOrO HeJOCTAaTKOB: HepaBHOMEPHOE PACLIH-
PEHHE KOTJIa, HeJOCTaTOYHas TAra OJarojaps HeydayHo# (popme ALIMOBOH
TPYOBI, CIOXKHOCTL H IIp.

3. C ueJsbl0 10CTHYL BBICOKMX cKopoctelt (10 125 kM/yac) NPH MaJaoM
uxcye 060POTOB H, CJEN0BaTENbHO, MAJOM MATHH napa saBojoMm bByas u K
(Boulet & C° B [Tapuxe B 1886 . no npoekty Acrpaaa (Estrade) na uacr-
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dur. 207

HBIE CPEeJCTBA ObLI MOCTPOEH ONBITHHIA NapOBO3 C KOJECAMH OYeHb GOJb-

mmoro jauamerpa 2500 mm (dpur. 205), mpuyem y Temmepa OBLIM KoJeca

Takoro xe nuamerpa. HaswiBascs on «La Parisienne» («Ilapmxankay).
3aBosiom Peno, Bemax, XKup u KO (Reynaud & Gire C°% 6ui1 mocrpoen

iI0 IPOEKTY 2CTPajla ¥ BAarOH C KOJECAMH TaKiKe AuaMeTpom 2500 mm
(dur. 206).
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OnbiTel GbIMM HeyAaudbl, H BooOLle yBaeueHHe GOJbIIMMH AHaAMETPaMH
KOJeC B TO BpeMsl yiKe HAuHHAJO NPOXO/HTH.

4. B 1893 r. Ha zaBogze Hawthorn, Leslie and C° B Hbtokactae Geiat 1o-
cTpoeH nmo mpoekTy Yuu6u (Winby) naposos 2—2—0, HasBaHHBIH «James
Tolman» (¢pur. 207 u 208). Lleab — cospanue naccaxMpckoro InapoBosa,

KOTOPBIA Bea Obl Tsesble moejsa C

HauboJbled CKOpPOCTbIO, JOMNycKae-
ot MOM YCTPOHCTBOM INYTH, JIJIsi 4Yero

He0OXO0AHMO OBbLIO YBEJIHYUTH IIIO-
1a/lb KOJOCHHKOBOH peIllueTKH, MNpH-
nas et pauny 2540 mm. Tak xak B
Aurauu ynorpebasan riayboxue TOI-
KH, TO IpPHILIOCH 3HAYUTEJbHO pac-
CTaBUTh CrapeHHble OCH, H BO H30e-
JXaHWe TPHMEHEHHs! OYeHb JIJIHHHOIO
CrnapHUKa JABHMEHHe 3THX oced cje-
JAHO HE3aBUCHMBIM: JIBA BHYTPEHHHX

|= |
\ 3

R uuaunapa ¢ xyauccoir Credencona
& NPUBOZMAN B JBHKEHHE IePeaHIO
LI 1 %) KOJIEHYaTyI0 OCb, J[Ba BHEIIHHX C Ky-
s m;@.gf,?f""” muccoit JIXKOSi MpH  TOMOIIH OuYeHb

- JIIMHHOTO 1ITOKA M OTHECeHHbIX Ja-
dur. 208 JeKO Ha3aj napauiesned u KpeHIKOI-
(ha — 3aIHIOIO.

KoTea cienas oBaJAbHB M C INOMNEPEUYHBIMH CBA3AMH, TNPHYEM Iie-
peIHss pelleTKa BAAeTcs B JLIMOBYIO KOPOOKY, a LIHJIHHJApPHUYECKAs JacTbh—
BO BHYTPb TOINKH HAJ| KOJOCHHUKOBOH peNIeTKOM.

5. HeonHokpaTHO CTPOMAM MapoOBO3bl NPH BHYTPEHHHX MHUJIUHApPAX
C MPOMEXKYTOUHBbIM, HMJH TaK Ha3bIBAeMbIM «OTOOMHBIM» BaaoMm (cpur. 209)

dur. 209

3apoapl llapn, Crioapt u K° (Sharp, Stewart & C% xaas Uuaufickux K. I.
(1865 .). Ero loco6enHOCTb, KpOME TOTO, — PECCOPH C JHCTaMH OJHHA-
KOBOH IJIMHBI M TOJIIWHBL, HO TPEeYrOJbHOH (OPMEI MO JJIMHE JJs1 PaBeH-
CTBA CONMPOTHUBJEHUS. _

OTOOHHBLIH BaJl B NMApoOBO3ax PACHPOCTPAHEHHS HE MOJAYUYHI, TAK KaK
3TO YCTPOWCTBO 3HAUMTEJNBbHO VCIAOKHSIIO KOHCTPYKIHIO MapOBO30B.
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§ 20. BBAMMOJIEMCTBUE IMAPOBO3A U IIYTU. YPABHOBEIIUBAHUE
MNAPOBO3O0B. BIIUCBIBAHHE B KPUBBIE

Bonpoc o B3auMOJeHCTBMM NAapOBO30OB M NYTH M PasIMYHM CTaTHYe-
CKOrO M JMHAMHYECKOro JeficTBMA Ha nyThb Obln uaBecreH eule CredeH-
COHY; TepPBOHAYaJbHOE OCBelleHHe 3TOro BOMpoca ObIO JaHO B MEPBOM
yuebHuke 1o mnaposBosam rpada ae ITambGypa (Compte de Pambour —
«Traité théorique et practique des machines locomotives», 1835 r.), OKOH-
yareJabHOE BBbIICHEHHE NPOMCXOMSANIMX 3/eCh fABJAeHHH ObLIO JaHO TOJbLKO
B nocaejHee Bpems Oaarojaps TpyJam LeJOro psja Y4YeHbIX, HauHHAs
¢ Cen-Benana, Mapbe, Hagans u mHOorux apyrux. Ho npaxTHyeckw npu-
MEHSUICSL PSiJi Mep C CaMoro Hauajla [1apoBO30CTPOEHHS, U3 KOTOPBLIX YyKa-
JKeM Ha Mephbl, NpHUMeHseMble JJIsi ypPaBHOBEIIMBAHUA NapoBo3a M oOlJer-
yeliusl BIHCHIBAHUA B KPHBLIE.

Bopeba ¢ ropH3OHTAJLHBIMM CHJIAMM HHEPIHH OT 4acTed I1apoEoaa,
HMMEIOIIUX INPAMOJHUHEHHO-BO3BPATHOE JBHXKEHHE BMeCTe C MOpIIHEM, M
BEPTUKAJbHBIMH — OT 4YacTel, BpallaOHXCA 3SKCUEeHTPHYHO (IUATYHH,
CNApHUKH, KPHUBOLIHKIIBI), HaYaJaacCh euie co
spemenu CrepeHCOHA, KOTOPBIH HayaJ CTa-
BUTb JIErKHe IPOTHBOBECHI, PACCYUTAHHLIE
Ha YpaBHOBEUIMBAHHE BEPTHKANbHBIX CHJI
HHEPLHH, IPHYEM FOPHU30HTAJbHLEIE HEYPaB-
HOBEUIEHHBIE CHJIBl JaBaqH 3HAYUTENbHOE
BHJIAHE M IOJepPTUBaHMUe.

B 1837 r. Pomxepc Ha mnaposoae
2—1—0 nocraBHJI NPOTHBOBECH!, MOBHIH-
MOMY, BNEpBEIe B HCTOPHH NapoBO3a.

B 1846 r. Kpamnros nocraBus Ha mna-
poeosax (CepepHoil PpaHUY3CKOH K. .
TIPOTHBOBECH! CBOEH KOHCTPYKIHH, PacCcuH-
TaHHbIE HA MOJHOe ypaBHOBelleHHe TopH-
30HTAJbHBIX CHJ, HO TIPH CKOPOCTSIX B
67 kM/4ac monywanuch MOJHAA Pas3rpy3Ka
KOJIEC M CXOJ| NMapOBO30B C PeJbCOB.

{locre ommitoB Hoamay (Nollay) B
1848 r. 310 ABJeHHe OBLIO BHIOJHE OOBSAC-
HEHO, M C TeX MOD YPaBHOBEIIHUBAKOT OKOJO
20—50%0 rOpH3OHTAJBHEIX CHJ, paclpe-
Nensds A00aBOUHBIE IPOTHBOBECHI MEX Y

Pur. 210 BCEMH CIIADEHHBIMH OCHMH,
BMmecre ¢ Tem mosiBHaach ugesi 50pb-
Obl € cCcUJaMM HMHEPIHH IIYTeM TIPHMEHEHHSI MHOTOLMJIHH/IDOBbIX
MalIHH.

[TepBhif TPeXUUIHHADPOBLIA MAPOBO3 C KPUBOMIMMAMH MO yraom 120°
6pl1 cnpoexTHpoBaH eme CredencoHom B 1846 ., HO Obia HAHACH CHOMK-
HbIM M OCYIIeCTBJEHHS He noJayuua (dbur. 210).

Cnpoexruposannblii [IaBy (Willam Daves) B 1848 r. ueThIpeXUUIHH]-
POBbI# MapOBO3 MO TOH Ke NMPHYHHE He OblA OCYIEeCTBJECH.

YeTbIpeXIHAHHAPOBBIA  «YPABHOBEIEHHBIA» NapOBO3, HAa3BaHHbLH
«Duplex», Bnepsele Gbl1 nocrpoer lacseaem (Haswell) B 1861r. mas
ABCTPHHACKUX TOCYyAapCTBeHHBIX XK. A. (dur. 211). Ero maryHsl geiicTBO-
BaJy Ha KPHBOUIMILI, HacaxeHHble Mojx yraom 180°. [Taposo3 umes BechbMa
CHOKOHHBIA XOA NPH CKOpocTsax 112 km/yac. ®@UrypupoBal Ha BBICTaBKE

B 1862r. Hanuyme XOHTPKDHBOIIMNA NPENATCTBOBAIO €ro pacopocTtpa-
HEHHIO.
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}la.nhuef&mee Pa3BHTHe YETBLIPEXUHJHHIAPOBLIX NapoOBO30B HACTYNUIO
3HAUYMUTEJbHO To3jHee (§ 35), H OHH MOJYYHAH OGOJbIlIOe PAaCNpOCTPaHEHHE
8 HEKOTOPBIX CTpaHax B HAcTosllee Bpems.

W3 apyrux meronoB GopbOBI C CHIAMH HHEPLMH YKaXKeM Ha:

1. IlpuMeHeHHe MPOMEKYTOUHOrO Baja, NMPH HAIMYHMH KOTOPOro mia-
TYHBl M CHAPHMKH JBHMralOTCSl B NPOTHBOMOJOXHbBIE CTOPOHBL. JTta Hjed

dur. 211

Oblma ocymecrsiena Kpamnrosom B 1847r. (¢pur. 212) M HEOJHOKPATHO
OCyIecTBAAAAach MO3xe, Hanpumep 3aBogom Kpaycca k mapososy 0—2—I1
NPUrOPOAHOrO JABHMKeHWs OaBapcKux K. X. (Beicraka B HropenGepre
8 1906r.). HM3-3a HeyzoOGcTBAa YCTAHOBKH INPOMEXKYTOYHOrO Bajga 3TOT
crnoco® Tenepb OCTAaBJEH.

Sl

dur. 212

2. CualaeHne MapoOBO30B JBOUHBIMH MMOPIIHSIMH, JABHTAIOMHMHCA B
IIPOTUBOINOJOXHbBIE CTOPOHbI, Hampumep mo cucremMe boamepa, HO BCe
9TH CIIOCOGHI SBJSIOTCS CIOXKHBIMH M He HaXomAT npuMeHenusi. [locaenHu
pas jaBoMHBle mopmHM Boamepa ObliM NPUMEHEHBI AJS Y3KOKOJeEHHBIX
napoBo3oB 0—2—0 6apapckux x. A. (BoicraBka B HiopenGepre B 1906 r.).
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Wutepeced NMpoeKT ABYXIMJIHHJIPOBOrO MapoBO3a-KOMMNAyHJI CHCTEMbI
Maanera u Bpionaepa (1889r.), B xoropom 06a LHIAMHAPA PaCHOIOKEHD
MO0 OCH NMapoBO3a M NOPILIHH NPHBOJAT B JIBHXEHHE pasHble OCH, COeIH-
HeHHBble crnapHukamu (dur. 213).

OfHaKo eJHHCTBeHHble CrnocoObl, ynoTpebasionHecss B HacTosllee
BpeMsl JJisi YPaBHOBEIUWBAHHSA, — 3TO NPUMEHEHHE TPeX- HJH YeThIpeXId-
JIMHJIPOBBIX NapOBO30B M OOGLIKHOBEHHBIX NPOTHBOBECOB.

4 s

2000 i 17 e e T T T, B g 4 -t R

dur. 213

Ha naposose Kpaycca 2—2—1, OGniBlunM Ha BbicTaske B [lapmie B
1900 r,, 6110 Takoe mnpucnocobJeHHe JAJA YPaBHOBEUIHBAHHMSA: UYyryHHasd
Macca, JBHrarwouasics B napajiensx, pacloJOXeHHbIX Cc3aJH BTOPOH cna-
pPeHHO# OcCH, NPHBOJAMJIACH B JBHKeHHe CHE[HaNbHBIM JBIIIJIOM, BHIHBIM
Ha ¢ur. 249, 1. e. OHA JABUrazach B HANPAaBJEHHH, IPOTHBOINOJIOXHOM JBH-
JKEHHIO MOPIIHS € KpeHi-
Komgom.

Uro KacaeTcd KOH-
CTPYKLIHH YacTed mnapoBO-
T k 30B, 00Jeryarmiiux BIIHCHI-

BaHHe B KPHBBEIE, TO MO
) BPeMEHH MepBBIMH TOSIBH-
2, ;::;:_'_—_J':_'_' 1 JHCDb ABYXOCHbBIE TeJe-
§ XKKH.

{lepBbli mnareHT Ha
JABYXOCHYI0 TeJEeXKy B3l
Jixepsuc (M. Jervis) B
1831 r.,, m B 1832 r. oHa
- ObljlIa TpUMeHeHa K 1apo-

BO3aM BuHHaHCOM Ha X .
| - Baltimore — Susquehanna.
- - - —_— B 1834 r. JI)xXepBHC CKOH-
Pai. I14d CTPYHDOBAJI AJA An:lepmm
MapoBO3 C TEJEXKKOH.
IlepBHlfi mapoBO3 TH-
na 2—2—0, KOTOPHI# MOXKHO pacCMaTpPHBATh KaK KJIACCHYECKHE OpHIHHAM

nasg AMepuxH, 6bl1 ckoHCcTpyHpoBan Mceryiikom u appuconom (Eastwich
u Harrison) B @unagenscdun B 1837 r.
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B Aurauu Tesexxa 6Gwna npumeneHa B 1850 r. I'ykom u [TupcoHom
(Pearson) x TaHK-napoBo3aM Boabioii BocTrouHOH XK. 4., HO B O4YeHb
OrpPaHHYEHHOM YHCJE.

Hayaiu mMPOKO NPHUMEHSITH TeJeXKH MIJs KYPbepCKHX IapoBO30B
rToabko ¢ 1870r.,, ma M TO BCTpeyaJHCh JHHHH, KOTOPble OT HHX BO3Jep-
JKHUBaJMHCh jgaxe 1o 90-x rojaos.

Ha xonTHHeHTe Tenexka Oblla CKOHCTpyHpoBaHa Meiiepom B 1348 T.
JUIST TePMAaHCKMX M IIBEACKHX XK. [

Bo ®pannuu Bnepsbie Tedexka Oblia npumeHeHa B 1878 r. na Cesep-
HOM W 3amaguoit K. . 3aTeM TeJeXKH cTaiu OBICTPO PacHpPOCTPaHATbCSH
BO BCeX CTpaHaX, NPHYEM B HACTOMAIIEe BpeMsi MX NPHUMEHSIOT AJA TOBap-
HbIX [APOBO30B GOJbLIOH CKOPOCTH.

OJHOOCHbIE TeJIeXKH TNOSABHJINCH 3HAUHTENBHO MO3XKe — H30GpeTeHbL
B 1857 r. amepukaHckum MH¥. Bucceaxem (Bissel) u nosauee A j1am-
com (1863 r.), BpayHom u ap.

Oco6o croAT paguadbHbBe OCH, Pl KOHCTPYKIHMH KOTOPBIX

dur, 215 &ur. 216

TakxKe Obl npejnoxed. Hauboanee crapunnas — llsapuxonda (dpur. 214)
C TIOTNEPeYHOH peccopol, 6arancupoMm b U POJTHKOM.

B 1877 r. wusobperena paawanpbHas ocb Bunamapk (Windmark)
(cbur. 215) ¢ KIHHOBHIMK OITOPHLIMH TLOBEDXHOCTSIMHE.

B AHrauu moayuwdid MIMPOKOE PaclpoCTpaHeHwe paldaibHble OCH
Be66a (Webb) B mepBoHaualbHOM KOHCTPYKIHH C KayuyyKOBBLIMH BO3BDa-
marmumucs peccopamu — (¢ur. 216), KOTOpble NOTOM 3aMEHAJHCh CTalb-
HbBIMH DeCCOpaMH HJM NPYXKWHAMH, W pajiHajbHble OYKCH Ajamca.

Bo ®panuuu npuMeHsIM BHAOH3MEHEHHE OIHCAHHBIX OCEH CHCTeMbl
Posi (Rovw).

3tH NeppOHa4YaJbHBI€ KOHCTPYKIIHM 3aTeM MNOJBeprajuch BecbMa iac-
TBIM H3MEHEHHAM K Janad OO0JbIIOE YHCIO THIOB.
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T'raga naras

XX BEK. NEPHOJ 1900—1920 rr. 31I0XA UHTEHCHUBHOW
9BOJIIOLIMU MMAPOBO3A

§ 21. OBIIME MOJIOXEHMSA

B navane XX'B. Mbl BHJIHM T€ )K€ 3aKOHBI 3BOJIOLHH, KaK H paHbIle:
BeNDePhIBHOe CTPEMISHNE K VBEHHUSHHIO MPOITYCKHON OmocoOHOCTH  XHKe-
JIe3HBIX JOPOr (5 VIOBJIETBOPEHHST 3amnpioiCcoB JXKH3HH TOCYLapPCcTB M, KaK
CIJICTBHE 9TON0, HEVKJACHHOE VBEeJWYeHHe MOIIHOCTH MapoBO30B IyTeM
VBEJHUEHHH WX CLEMHOTO Beca W COOTBETCTBYIOIIHX PasMEpPOB CHJIOBOH
VICTAHOBKH (pa3MepoB KOTIOB W MAalTHH),

ViBemuuenye CLENHONO Beca TLI0 JBYMS TIVTSEMM:

B EBpone —npu MeJJIeHHOM YBEJHYEHHH Harpysku Ha OCH — IJ1aB-
HBIM 00pasoM IIYTeM YBeJHUeHH YHCIa ClapeHHbIX 0oeH,

AMepHKe — Hao0oPOT, CTDEMHJIHCh VBEJHYHUTH HanPyY3Ky Ha 0Cb,
Jioxoasamy a0 337 M Bolue. [TostoMy npu OZHOH H TOH e MOLIHOCTH
aMepHKaHCKHe [apoOBO3bl OrPaHHYHMBAIOTCS 3HAYHTENbHO MEHBIIUM UH-
CJIOM OCeH, HEeXeJdH eBpOoMeHcKHe.

Ho, xpome TOro, ecTb HEKOTOpble 0COOEHHOCTH 3TOro IepHoja.

1. Temn XHSHH HACTOMBKO BBICOK, YTO IBOIIOLKS MapoBO8OCTPOSHHA
B HacTosilliee BpeMs HMeeT HeBHJAaHHbIH paHblle pasMax: IIOCTPOeHHBIE
THINEl TIAPOBOSOE GBICTPO CTAHOBATCH  MANOMOIIHBIMH, HECIHOCOGHBIMH
CIIPAaBUTbLCA € PACTYILIMMH pasMepaMH NEepeBO30K, U 3aMEHSIIOTCHA JAPYTHUMH,
Gouree MOIIIHBIMH.

2. I1o coobpaxeHHAM SKOHOMHH IPHUXOJMTCHA BBICOKOKAJOPHHHBIE BH-
Jbl TOnauBa (MedTh, JydIlHe CIEKatolHecss copTa yrieH) 3aMeHATb HH3KO-
COPTHBLIM TONJHBOM, UTO BiledeT 3a CoG0H GHAYHTENLHOE VBEJHUEHHES
NIOMAAH KOJOCHHKOBOH PEIIeTKH, YacTO IpeBHIIANNeH Tenepb 5—-6 M2
u jgoxoxdame#r xo 10 M2 u Beime. 3T0 BJedeT 3a co00W HeOOXOJAHMOCTH
MPHMEHATh HCKIIYHTEIBHO [MHPOKHWe TOMNKH H 3aJHHe [10LLeDMABAIIIIR
‘OCH, YHCIO KOTOPBIX TEmepb MOXOAHT [0 JBYX H Jaxe J0 Tpex,
W TOJbKO HHOCAA CYHTAIOT BO3MOMKHBIM ITOMECTHTD (10 TOMNKY 4acTh CIa-
PeHHBIX OCceH, BbICOKO TOJHHMAA IeHTD TSKECTH IapoBo3a,

3. BoJaplroe uyMcEo cnapeHHbIX OCel, T. €. JIHHHaA KecTkas Oasa,
3acTtaBui0o 0OpaTHTe 0coO0e BHUMAHHME Ha BIIMCHIBAHHE [APOBO30B B
KpHBLIe BO H30exaHHe DaCHIMBKH NYTH.

4, BoJbllo# NePeBoPOT BHEC TIEPErPEB Tapad, [e3K0 [OJHSBIINN K03 -
ULHeHT TOVIE3HOro JeHCTBHS ‘CHIOBOH yceramoskd. [Ipm aToM obpasosa-
JHCh JIB€ OCHOBHBIE LIIKOUIbL:

a) doa-Bopipwe (v. Borries), pexoMenmgoBaBIIWH MpPH Meperpese napa
COXPAHUTDL M IIPHHLHI KOMIZYHA, TaK KaK MPH 3TOM 3KOHOMHS TOMNJHBA
nosblgercs #a 5—6%. Y mac npHBepiKenmeM 3ToH KoL Oblr mpod.
A.O.YeyoTT, H Ha HEKOTOPLIX NAapoBO3axX NPHMEHEH MeperpeB napa MpH -
MalldHaX KoMfaysl. Taxossl dmaposo3st 1—3—0 HY, 0—4—0 Bbl*
0—3—0 +0—3—0 H"!, u3 KoTOpeIX HekOoTOpble Hampumep bl*, mamau
BeCbMa O0JaronpHATHblE 3KOHOMHUYECKHE pe3yJbTaThl.

0) TapGe (Garbe), pexoMenioBaBIIMA TpH lleperpese CTABWTD Mar
IIMED OJIHOKPATHCNO DACIIHDeHHS, TAK KaK TP 3TOM MOJyYarOTCsa mapo-
BO3bl OoJiee NPOCTble, AelleBHle W yA0OHBIE NMPH IKCIIOATALHH, JAIONIHE
PaBHOMEPHOE Pa3BUTHe TeHCTRVIOMIUX CHJI Ha «©0eHX CTOPOHAX [TapoBO3a,
Ooviee JIENKOe VPaBHOBEIUHWBAHWE ¥ Mp.; BHINOLA JKE€ MAUTHH KOMIIAYHL
HHYIHPYETCH GOJBIIHM HX DEeMOHTOM.

1 [TogoGuble MapoBoO3sl HMEIT CEPHI C HHASKCOM % B gecTb npod. A. O. Yeuorra.
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B mHacrosilee BpeMsi MOYTH IOBCEMECTHO BOCTOPXKECTBOBaJA LIKOJA
TapGe, W MaLIMHLL KOMIIAYHL CTABAT TOJALKO [PH YeTbiPeXIIHIHHIPOBbIX
MapoBO3ax, a B HEKOTOPBHIX CTpaHax, Hanpumep B Beabruu, jpaxe sTH na-
POBOBHI CTPOATCSA OJHOKPATHOTO pacupenus. Kpome moro, B Hacrosiiee
BpeMsT BCe TapPOBO3bl CHAGKAIOTCS 2mnaparaMy JiJis MOoLorpena BOLbl, Ja-
IOLIHMH SKOHOMHIO TomaHea ot 7 xo 10%%.

5. [Nogo6Hasa e 3BOMIOLHUA KOCHYJAachb HE TOJbKO TOBApHBLIX, HO
U MACCAKHPCKHX MaPOBO30B. :

TloMuMo YBeJHUSHHS Pa3MEePOB IACCANHPICKONO JIBHMKEHHS — 3/eCh
CHITPATO Podib M TpeboBanue Ges0macHocTH ® KoMdbopTa, MOoBJIEKIIee 3a
060 YmsuKese e BaroHoB, Pesko YBeJuuuJauch NpefOoBAHHSA HA CHavib-
Hble MeCTa H Jpyrue yao0cTBa, H notoMy, HanpuMep B 'epmanuu B 1895 r.,
BEC 11acCa/KMPCKOro BaroHa Ha OAHO mecTo Obwl paseH 0,27 7, B 1905 r. —
0,32, B 1914 — yxe 0,39 7, T. e. Bec yBeauuuics Ha 44%o.

Heob6xoumMo oTMeTHTb, uno B8 XIX B. XOoTd ¢ CcyLlecTBOBAIA Pa3HHILA
B MOLIHOCTH ¥ BeC€ EBPONEeHCKHX H aMePHKAaHCKHX IapoBO30B, HO OHA
6nla He ocobenHo meauka. C mauvana e XX B, AMepHKa DE3KO OIepe-
auna EBpony, tak kak k 1900 r. 6b10 3akoH4YeHO 000OpY/AOBaHHE BCETO
AMEPHKAHCKOr0 COCTaBa aBTOMATHYECKHMH CIeNMHBIMH npubopamu. ITO
06CTOSTENHCTBO MIPOH3BEN0 MOJHBIH MepPeBopoT B 0ONACTH [1aPOBO30ICTPO-
€HMS, BCJASJCTBME TOrO YTO PYXHYJa Nperpaja K MMOBBIIeHHI0 CHABI TANM,
TaK KaK &BTOMATHYECKas CLenKa JONVOKAeT CHIY TAMH Ha KPHOKe J0
50—60 7 u Boime, Torxa Kak B CCCP oOGBIKHOBEeHHas CLENKa HMCIBIThI-
ganach Ha 20 T.

C npyro# cropoHsl, AMepHKa umeeT 6oJiee TSDKEJIOrO THNA DPeNbCh —-
Ha Marucrpaisx B 72 u gaxe 100 kr ¢ aumHUM B 1 HOr. M, nonycKailiue
Harpyskd Ha ocb OoT 25 a0 35 T, Torja Kak B ['epmanun penbcel B 39, 45
u 49 kr/m w tam Jomyckaercss Harpyska Ha ocbh He Goaee 20 T (xo0Td
moraa Gl ObiTh 25). ¥ Hac xe Ttun 14 Becur 43'/2 Kr/M, HO TOJNONKEH
TOJBKO Ha JUHHH JleHMHrpaja — MockBa: Ha TJaBHBIX JKe JHHHUAX H0XK-
Horo HanpasJdeHusi aexxut Tan II* Becom 38'% kr/m, ponyckawomui Ha-
Ipy3Ky Toabko B 20 T, M NpH yBeJHYEHHH YHCAa mman Toapko xo 1900
Ha KWJOMEeTD Harpyska Ha OCbh MOXeT ObITh NOBBIIIEHA 10 23 T.

Ro meskoM cayuze, AMepHKa UMEST B 3TOM OTHOMISHWH KOJMOCCATb-
HOE MPEeHMYILEeCT80, M T&M BCTPEUalOTCHA TZPOBOSHI, Pas3BHBAIOIIHE CHJLY
targ go 60 000—70 000 kr, membicaumyr B EBpomne, npH cnaboH BHHTO-
BOH CTHAXKKE, ,

6. OmMeTHM ellle TO OOCTOATENLCTBO, UYTO B Hadale XX B. MOTYUHIIH
JIOBOJBHO GOJIbIIOE PACHPOCTPaHEeHHe MHOTOLHMJANH/APOBBIE M a Il H H bl O JI-
HOKPDATHOTO paCIIHpeHHs TPeX- H 0COGEHHO HYEThIPEXIHINHIPO-
Bole. Mes TpeXUHJHHAPOBLIX MapOBO30B HE HOBA: MEPBbIA MaTEeHT Ha TPex-
[MIMEIDOBBIA Maposo3 Tuna 2—1—0 Obmt essr  Credescomom m Tay
g 1846 r. B 1847 r. Podeprom CredenmconoM Ans K. J. HbIOK3CTIL —
Bepsuxk 10 mpoexktTy Beb6Ga OB IOCTPOEH MEPBHIA B MHDPE TPEXIMIHH-
IpOBbI mapopod Tuna 2—1—0. B ToM ke rojty OB MOCTPOEH IePBbIA
B AMepHKe TPeXUHIMHIPOBEIH mapopod THna 2—2—0 mrg kK. g, duna-
nenbdus — Buabmuarros—/lenaBap. 3arem OblIM HWHTEDECHBIE IAaTEHTHI
Augpane (Andrade) B 1875 r., CoBax (Sauvage) 1887 r. u ap. HMurepec-
Has cTaThsi mo stomy mosoxay Severin «Entwiecklung der Dreizylinder
Lokomotiven», Hanomag Nachrichten, 1924 r. Ne 127.

Ho Bce T mepBoHaYalIbHBIE TPEeXIHAWE/IPOBLIE ap0oBO3bI  CTPO-
HIMCh B ©IHHCTBEHHBIX 3K3EMIIFDaX M PacTIpOCTpaHeHWST He ITOVYYHJIH,
TaK Kax He BBI3BIBATHCH HEOOXOAUMOCTHI0 W SABJIAJIHCh TOJBKO HSJIHIIIHHAM
VCIOMNKHeHMeM KCOHCTPYKIIHH. B macTosllee BpeMs TPH 3HAYHTENBHOM YBE-
JUYeHHH TATOBONO VCHIHS, HEDABHOMEDHOCTH Bpallatolulero MOMEHTA
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JBYXIMVIHHIPOBLIX TAPOBO30B, HESHAUHTENIBHOM YHCle BBIXJIONOB Iapa
H TOTOMY HepaBHOMEPHOH TAre BOSJAYXa ¢ OOULIIOM JHHAMHYECKOM
JIeHCTBUM HA NYyTh NPUXOAMTCS oOpaniath Cepbe3HOe BHHMAaHHE Ha MHO-
TOLIMVIHEIPOBBIE T1aPOBOBLI.

UerblpexIiHuHHIPOBbIe MaPOBO3bl KaK  OJAHOKPATHONG  PaCIHpeHs,,
TaK M KOMITAVHIL, HMEIOT HaWIyuylllee YpaBHOBSIIMBAHHE, # [IOBTOMY OHH
OUeHb CHOKOWHBI Ha XOJY IPH GOJBIINX CKOPOCTAX, HO HMEIOT TOT HEJ0-
CTATOK, YTO JIOPOrH B NOCTPOHKE H B 3SKCIJIOATAlLHH, BCJEJCTBHE CJOMK-
HOCTH YVeTpoiCcTBA, W KPOME TONO KOJMeHYAThle OCH NPUXOIAT B He-
rOAHOCTh AJf JaibHeHINed 3KCIJIoaTalHH y:Ke mocie npobera or 100 pos
180 TwIC. KM.

TeMm e MeHee YeTHIPEXIHIMHIPOBLIE IaPOBO3HI UMET OGoublIOe
pacmpoctpanenue o Ppanuy, Benwruw, [Novwnammuw, [sedinapim, ep-
MaHuH (MmpemmytnecTsenno 8 bapapuw w Bioprembepre), Homamumm, Boara-
pur, Jaswu, Hopeeruw w WMravam,

Dur, 217

TpexuuauHIPOBLIE NZPOBO3L, HMes TIOYTH Te JKe [PeHMYIIeCTBE
H HEJOCTAaTKH, UYTO H YeThIPEXUHIHHAPOBLIE, 00JaAal0T OJHAKO TeM IleH-
HEIM K2YeCTBOM, 4TO (O/IHOKOIEHYATAsT ‘0Ch TPEXITHIHHDOBBIX MapOBOSOB,
Oy,yum (Govtee! IPOCTOH B HBTOTOBIGHNH (UeM JIBYXKOUIEHYATAsS OCh YeThl-
PEXUUIHHAPOBLIX MAPOBO8OB), ABIAeTc Govee HATEKHOA u Gogdee peHTa-
OeulbHON B 3KCOMJoaTaumi. [I09TOMY TPEeXIHIMHIPOBEE MapPOBO3H B Ile-
puox 1900—1928 rr., moayumaIM mOBOVIBHO GOUVIbIIOE  PACHPOCTPAHCHME
8 Depmanmy, Ipefinapuy, HDammm, C. AMepuxe w 0COOEHHO B AR

B I'epmanuu GblIM Jake BBEJEHHI CTAHJAPTHBIE TPEXIHIHHAPOBLIE
?&pﬁofm ToBapHbIE THNZ 1—5—0 (dmr. 217) u naCCAKHPCKHE THIS

B CILIA yeregenwe TPeXIHTHHIDOBHIME TIADOBO3aMKE GHLION B IIePHOT
1924—1930 rr., mpugem x. A, Yamom-lacwbuk mocTpomTa okowo 60 ma-
PoBO30B THNA 2—6—1. Ho 970 Ghim mocne/ Hme TPeXIHIHEIDOBbIE 1a-
porosel B CLIA m Temeps BOe BHOBb CTPOSIIMECT TAPOBO3H! (TaK JKe, KaK
H B [epMaByy) MCKIIOUHTENBHO NBYXIHIHHIDOBHE. TaKkKe GBI TOCTPIO-
ensl B ‘CCCP B 1927—1929 rr. oxomo 100 TPEXUMIHH/IDOBEIX [12DOBO30R
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cepua 2—4—0 M. B macrosiee BpeMs TOCTPOHKA TPEXIIHIHHIPOBLIX Ma-
POBO30B TPEKPALIEHa BO BCEM MHPE, 68 HCKIIOYeHHeM AHIHH,
[MprarEb HeGOMBITONO. PACTPOCTPAHEHHS TPEXIHIHHIAPOBLIX TIaPOBO-
30B: GOabLIAs CIOXKHOCTb OOCIYKHBAHHMSI M €ro HeyaoO6CTBa, 3HAYHTENb-
HOoe yAOPOXKaHHEe SKCIJIOATAUMH, IO CPABHEHHI0 C JABYXIHJIHHIPOBLIMH
napoBo2aMH, MOCTOAHHOE PACCTPOHCTBO MaPOPAaCTPeIesieHHsa 1 Mp.

§ 22. TOBAPHBIE ITAPOBO3bI
Esponefickne TOoBapHble mMapoBO3bl

Kak cxasano swbime, o 90-x romos XIX B. NoCIOJICTBYIOMMM THIIOM
TOoBapHLIX mapososos Oblr 0—3—0, a B 90-x rosax cramr BBICTPO  pac-
npocTpaHaThess THOb 0—4—0 w 1—4—0. B mepwo# wetsepTit XX B. MO
JIYUHIIH pacnpocrpaderdde tanbl 1—4—0 w 1—5—0.

B T'epmanuu 3a 3TOT mepHOJ M3 TOBAPHLIX NAapOBO30B HauGoJblEe
pacmpocTpanene qmovyass THn 1—5—0 (dur, 217) — «Cepmanckuit [e-
Kanoj», ¢ JaBJeHHeM Ha ock 20 T, KOTOpOe B 3aBHCHMOCTH OT IYTH H MO-
CTOBBIX COOPYIKEHHH, a Takie TepPMaHCKOH BHHTOBON CTSMKA CUWTAETCH
Tpe L IbHbEM,

o |

i e ) * i 1

M
9400221509 500221500204 500 00722 1509 B2 1550 ;ﬁ%
20200 — -

dur. 218

B cBsi3W ¢ yBeMueHHeM MOUIHOCTH [aPOBO30OB HAYAIH PacmpocT-
PaHATHCA TapOBO3BI C YHCIOM CIIaPeHHBIX OCeH H GOJee MATH B KOCTKOH
pame. TTapoBOSEI ¢ MECTHIO CNAPEHHBEIMH OCAMH HAYHHAIOT HAXOJHTH pac-
npoctpaHeHHe ¢ 1912 r., Korja OHH BHEpBLle MOSIBHJHCH B ‘ABCcTpHH.
Ha ¢ur. 218 mnokasan mnaposo3 Ttuma 1—6—0 Broprem6eprexkux x. A.
(1918 r.), mpuyeM GBIT 3HAYUTENLHO MOJHAT WEHTD TSHKECTH § TIOL TOITKY
MoJBEJeHB! JBe COaPeHHBIX OCH. DOoJblliof uHTepec MpeicTasisoT TaHK-
napoBoshbl THNa 1—6—2, nocTpoensbie 8 1931 r. 3asomom O-sa lleresn-
<kt B [losHanu mas Boarapckux . JA. MO YCIOBHIO: Bec noeszxa 420 T,
nogbeM 0,025 ¢ xpuBbiMM pamuycoM 275 M; CKOPOCTb Ha HOAbeMe
20 km/yac mpH HamboJbINeH KOHCTPYKTHBHOH—O65 kM/yac. Yroun Oypblit
(TenJIOTBOPHAA CNOCOGHOCTE TOAbKO 3800—4200 Kar u 308l 30%). Cuima
TArM Ha KprokKe — 26 690 kr.

B 310 BpeMsi moamaT GBLI BONPOC O pacmupeHHH cHEpPH  ReHCTBHS
ODBLIKHOBEHHBIX NapOB030B. JI0 MOCAeAHEr0 BPEMEHH CYMTAJIH [peleb-
HpIM Jasg HEUX noabemom 40%oo; mpu moabemax e ceuime 40 9/go yrorpe-
Gasumn 3ybuarble peiiku. VckmoueHust GBIAM OYeHb pPenKH: Ha XK. n. Ma-
Ancon — Muppmanonomuc B C. AMepHKE KODOTKHE TNOIbeMbI 58,9% 00
AMUHOH 2 KM C 1862 r. npeojoJeBalHCh TaHK-IAPOBO3aMH C NATHIO CIa-
PEHHBIME ocME;, K. A Ot — Lopux ¢ noavemamu xo 70%o ¢ camoro
CBOETrO OTKPLITHS B 1874 r. 00XOAWTCA OO BIKHOBEHHLIME [IapOBO3aMH,
HO 9Ta J0pora NpejHasHauYeHa HOKIOUHTENbHO JJI TYPHCTOB.
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3ybuaras K. J. uvmeer OOJbLIIHE HELOCTATKH: CIOXKHOCTb, MOPOro-
BU3HA, OoJblasi MOTePsi TACH HA TPeHHWe B 3yOlax, COTPACEHHs], BbI3bIBA0-
I{Me CHJbHBIH HM3HOC NapOBO30B H 3HAYHTEJbHbIH WX peMoHT. [losTomy
Ha [ampbGepmiranr-bBaankeHOyprckoit K. A, rje HMEIOTCA NOJAbEMBl [0
60%p0 M oOCAYKHBAHHE KOTOPOH OblIO cmemaHHbIM (10 40°%00 OGBIKHO-
BeHHOE, a Bblle — 3ybuaroe), 6L MOAHAT BONPOC O BOSMOMHOCTH IOJIb-
30BaThcd OOBIKHOBEHHBIMM mapoBo3aMH W Ha 60% noabemax. 3aBon
Bopaura 8 1920 r. aasi 3TOro NOCTPOMJI TaHK-napoBo3 1—5—1 (dur. 219)
€ KOTJIOM M MalUIMHOH OrPOMHBIX PasMepoOB H KOJeCaMH Majoro JHaMerpa.
Cuna taru poxoaut no 24 000 kr. ITo 60%0 noabemMy napoBO3 BE3eT MOe3J]
Becom 260 T co ckopocteio 12,25 km/yac. Takum oOpazoM 3amaua Obliaa
paspelniesa yJJadHo.

B mocaegHee EpeMs HEOOXOAUMOCTD VBEAHUYHTL IPOMNYCKHYIO CMO-
COOHOCTD K. /I 3aCTaBasIeT SHAUMTENHHO [MOBBIIIATH CKOPOCTb TOBAPHLIX

dur. 219

noe3noB (po 80 xm/4ac), 4TO BO3MOMKHO TOJBKO MOC/Ie BBEAEHHS BO3AYII-
HBIX TOPMO30B HA TOBAPHLIX BaroHaX, 4TO Tenepb w Jesaercs. Hampumep,
B [epManuy, TJe aBTOTOPMO3a HA TOBAPHBIX BaroHaX ObIM BBE/LEHbI €lle
B 1916 r., 6BIM TOCTPOEHBl TORAPHBIE TPEXIWJIMHIPOBbBlE IapoBOShI
1—5—0 ¢ koaecamu auamerpom 1400 MM mas cxopoctd 65 kM/yac.

B 1920 r. npH CTaHAAPTH3AUMWH DEPMAHCKOr0 Tapka ObIIX TOCTPO-
eHBl TaKHe Ke MapoBO3bl AJs CKOpocTH 70 KM/4ac npu JAaBJeHWH mapa
74 ar, npuyeM CHauyaja CTaBHJIH 3, a MOTOM 2 UMJIMHJpPA, NPEKpaTHB BO-
ob1Ie TIOCTPORKY MPeXLHIMHAPOBLIX MapOoBO30B.

3ameM Ha TOA00HBIX e Tapopo3aX NyTeM HEeSGHaUHTeNbHONno VMEeHb-
eHUs Reca NMPOTHBOBECOB MaKCUMauibHasd CKOPOCTb Oblla JoBeIeHa Aaxe
no 80 km/uac.

B 1931—1932 rr. 6b TOCTPOEHBI ONbITHEE MapoBodbl 1—5—0
¢ JaBjaeHHeM mapa 25 ar, NpPH KOTOPOM yiKe SIBHJIach HEOOXOXHMMOCTE IO-
CTABUTL UYeTHIPE IHIMHIPA KOMIAyHI, 4To TPH XOpOIleM WX VpaBHOBE-
[IMBAHHUEA NO3BOJMJIO YCTaHOBUTb M JUIsi HHX CKopoctb 80 kM/yac mpu TOM
e nuamerpe Koaec 1400 mm. JlaBieHde Ha ocb OBIJIO NPH ITOM JOBe-
neso xo 20,2 T. 1-f u 3-# THOBI MapoOBO30B CTPOMIMChH 3aBOJOM- ['eHurens
B Kacceme w 2-i 3asomom [lIBapuxonda.

AMepHKaHCKHE TOBapHBiE€ IapOBO3bl
[Maporosubiii mapk CIIA Boodme pe3KO OTAHYAETCS OT eBpOlew-

cKoro. ‘beictpeie Temnel pagsuTis CUIA 1 obGuaHe MeTamLIa ITOBBOIHIO
YCUAWTL BEPXHEE CTPOEHME MyTH JO BEICIIETO COBPEMEHHOrO mpejena,
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YTO JajJ0 BO3MOXHOCTb IOBBICHTH JaBJeHHe Ha OCb 10 35 T, nmogapJ/da-
ijee Ke YHUCI0 COBPEMEHHBIX MNapOBO30B HMEKOT JaBJeHHe 27 T. 3tHM
06bSICHSIETC HaJH4YMe B TOBapHOM mnapososHoMm mnapke CIIA Goabiioro
YHCJIa TTAapOBO30B C YETHIPbMSA CHAPEHHBIMH OCHAMH.

[TapoBo3bl MOCAEIHHX TOCTPOK € NATHIO CMAPeHHBIMK OCIMI HMEIOT
JlaBJeHHe Ha Oocb OK0JO 31 T M HMMelT Ccuily TarH Ha o0060je OKOJO
40 000 kr, mapoBosbl xe Maaaera Ttuna 1—4—0-+0—4—2 wHMelOT T1pH
Harpyske Ha och 31,4 T cuay TArH Ha o6oje okogo 50000 kr. TlomoGubIi

$ur, 220

MOIIYHBIH :COCTaB, BOBMOIKHBIH TOALKO MPH HATHMWH aBTOCLeNKH H IPH
HajJjexalleM INYTH, NO3BOJSAET BO3UTh IOe3Za HopMajdbHOro peca 3 000—
4000 T co ckopocTbIO 75 KM/4ac, HAa HEKOTOPBIX XKe JHHHMSX MOJHATH BeC
noesaoB gaxe ao 14 000 T.

TioBapHEIE TTAPOB0O3LI HMEIOT B OOJBIIHHCTRE Cayyaes HAHAMeTP KOJec
He HHMxKe 1600 MM, moueMy HX KOHCTDYKTHBHAsi CKOPOCTb BHIIIE €BPO-
nefcKHX.

[lpyHLHN KOMIIaVH]I, ‘OTBEPrHYT OKOHUATENBHO W BCE HOBBIE [1apO-
BOBBlI CTPIOSITICA HICKJIOUHTEABHO OJHOKPATHOTO DaCIIHDeHHS,

Panmre wem B Japyrux crpamax mupa, 8 CIIA wayammw GBICTPO NOBHI-
IJaTh CKOPOCTb TOBapHBIX MOE3[0B, JA0Bead ee Jno 75—80 km/uac, uro
34CTABHIO VBEIHYHBATE PaBMepbl KOTIE H KOJOCHHKOBOH peIlleTKHd TOo-
BapHBIX IAPOBO30B U IIOTOMY CHabxaTh HX BHepelH OEryHKOM WM JaXKe
TEJNEKKOH, 103841, TOJ TONKOW, OAHOW, IBYVMS §W JaKe MWHOTLZ TpeMs
TIOIEPIKHBAIONIAME QCAMM, UTO TIDHIAN0 AMEPHKaHCKHMM TOBAPHBIM Ma-
pPOBO3aM OCOOBIH BHEIIHWH BHIL .

o 1925 r. 6bl1 HaunbGoJee pacnpocTpaHeH TUN 1—4—1, Bnepshie mMo-
crpoerabli B 1897 1. 3apoyrov Baisuma o 8akasy SIOHOKHUX K. .
H TN03TOMY MOJYYMBIIHH HasBaHHe «Mukazno» (pur. 220).
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270T THI HMEeT Bce TMPeHMVyIlecTBa THIIa 1—4—0; JMIIHAS Ke ToA-
JIepeKHBatoILasd OChb I10J, TONKOH IO3BOUISeT Jexarhb ee Oouee rayGoKoH,
noyeMy MOKHO CHMTaTh TOINVIHBO Oovee HHSBKOrO KauecTBa. Boutbias
napomporBBOIHTEABHOCTD 3TOMO THIIA JeJIaeT e€ro 0JHHAKOBO MPHT O HbIM
KaK JIIA TAXKeNbIX, Tak ‘¥ AJ8 VCKOPeHHBIX TOBAPHbLIX I[10€310B.

B pgaapHefinmieMm STOT THI 3BOJIOLMOHHpPOBAX B THN 1—4—2, BnepBble
nocTpoeHHbld B 1925 r. mo 3axkady BocTom- AIGaHOKOH XK. X, W [1O3BOJISIO-

dur. 222

uMtl oHadsaTh ero elle GOVBIIAMM KOTJAAMH € KOUOCHHKOBBIMH PeIIeT-
¥aMu GosbIIHMX miomane# (xo 9,3 m2).

3arem Ha moporax C. AMEpHKH TOJYIHI TaKxkKe PpacnpocTpaHeHye
u Tun 1—5—1, Ha3BAHHLIH TIO HMEHH JOPOTH, Ha KOTOPOH OH OBII BIEp-
Rble BBejeH, — THIOM «Ca4ra-Pe». CoBpeMeHHBIH BHJ ero mokasaH Ha
tpur. 221 sasopa Banasuna aas k. A. Bypaunrron —KsuHCH M 3aBoja
baageuna 1931 r. — gas CCCP, cepusi T? (¢pur. 222).

dur. 223

JansHeHnras SBOMIOUHS 3aKII0YaJack B MOMEUIeHHH IIOM, TOMNKOH
ABYXOCHON TeJMeKKy sl VBeIndyenusl ee TuIoany — tan 1—5—2. Bmep-
Bble MOJ00HBIE MApOBO3bl ObliM mocTpoeHsl B 1925 r. maa x. x. Tekcac,
NOYeMy M TNOJy4YMJAM HasBaHWe «THn Tekcac». Ha ¢ur. 223 nokasaH co-
BpeMeHHbI MapoBos Tuna 1—5—2 cepuur T mnocTpoiikd 3asoka AJIKO
1931 r. B Crenexkrenu (CIHIA) mas CCCP.

Ha mexoTopeIX 2K, X., HampuMmep [lencuibBaHcKOH wu  Duramens-
¢pua—Puaunar, 06JafalNIHX OYeHb CHIbHBIM BEPXHHM CTPOeHHeM, IO03-
BOJIAIOIMM JAOBOJAMTL JaBJEHHEe HA PeJbChl OT OCH JA0 32 T (Ha 3TH¥
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Joporax 6GoJblIOe JBHXKEHHE JEIeBHIX I'PYy30B — YIiIsi U pYJbl, NEepeBO-
SHMBLIX MaJIOH CKOPOCTLIO), B HHTEpecax YNpPOUIeHHs KOHCTPYKLHH BEpPHY-
auchk K tHnaM 1—5—0 m 1—4—0, wo Ha JpynuxX A0porax OHH ITOKa pac-
MPOCTPAHSHHS He MOJIYYHIIH.

OCOOeHHOCTHI0 aMEePHKAHOKWX  JOpOTr fBISETCS VMJIOTHEHWE
NOAbeMOB, T. € COCPEJOTOYEHHE HMX HA OJHOM MeCTe Ha KOpPOTKOM

I

pacCTOAHHH, TJe OHH B HeCKOUILKO pasd MPEeBLILatOT KPYTH3HY HOPMaTh-
HbIX TOABLEMOB. B Takux mectax OOBIKHOBEHHO MOesta WAYT JBOHHOM,
TPOMHON MJH YeTBePHOH TArOH ¢ ToAkKadaMHu (¢ur. 224). Beuay kpaiHeH
HEBBIDOHOCTH TaKOro TpHeMa TANH — VIWIOTHEHHBIE MO/ beMbl CTamH 00~
CIyXKHBaTh NapoBo3aMH MaJieta C BOCEMbI) M JIeCATbIO ClapeHHLIMH
ocAMH M paxe Tpuniaexcamu (§ 17), HO nocCaeIHHH THN pacnpoCTPaHeHHs
He TIOXYYHT H3-3a HOKIIOUHTEABHON CEONHOCTH.

| =E
| —f — T F
—— + 4 \‘i—\a“
o v e fﬁ I QR 1 L I 1
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dur. 225

Beumy 3TOro BO3HHKJA MBICAL CKOHCTPYHPOBATh MECTKHH MapoBO3,
KOTOPBIH MoOr Obl 3aMEHHTH COUJeHEeHHBIE TapoBO3bl Mawerta, TaKk Kak
NOCAeTHHH, TOMHMO CBOeH CJIOXHOCTH, HE IONYCKaeT IO KOHCTPYKUHH
paseBuTHs GOJbIIMX CKOpocTed (Boimte 50—55 km/yac). TTostomy B 1926 1.
Jmsa Tuxoorxeancrol x. JA. {Union Pacific) ©bur nDocnpoes Ha 3aB0NaxX
AMepHKaHCKOH MmapososocTpoureabHol Komnammn (coxpamenso AJIKO)
TPeXIHWIWHEIPOBEIHE maporo3 2—6—I1 (dwur. 225) ¢ xouecamu THaMETDOM
1700 mm, naBnrenweM mapa 16 ar, ucnapsioulel TIOBEPXHOCTBIO 534,4 Mm?
W neperpeBarenem— 237 M2 W TIIOIIAJAbI0 KOJOCHHKOBOH pemretkm 10 M2

9  Mcropus napososa
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Cuna taru — 43 810 kr. YUucao 1. ¢.— 4750 (npu 48-mpoueHTHOH OT-
ceuxe)., Eno BHelUHHH 8uYL laH Ha (ur. 226.

Hecmomps Ha OT/aBaeMoe TIPEJUTOUTEHHe JBYXIHIHHIPOBBIM I1apOBO-
3aM, Ha mapoBosdax 2—6—1 nmocraBaeda TPeXUWJIHHAPOBAsi MAalIMHA,

Pur. 226

TaK KaK (Ip® JABYX IIHIHHAPAX OHW IOMYYaloT pa3Mepsl, He JLalolIHe BO3-
MOUKHOCTH Brucarscsd B rabdapur. Tuxooxeawckas K. J. CUWTAeT 3TH Ma-
POBO3El BECHMa 3IKOHOMHMHLIMH IO PacXoJy Ha PEMOHT M OHA B HAcTOs-
Iee BpeMs HX umeer okouro 60 mrr,

Heobxomumo OTMETHTb, 4TO Ha 3aBoje KOMMOH-Y3ATC T 3THX
apoBO30R 0L OTIMTA CTATbHAs paMa 32 OJHO IeJIOe ¢ TPeMs IHIIHH-
JipaMH, BCEMH CKpeIlle-
HHSIMH W BO3JAYILIHbIMH
pesepByapaMu Jjs as-
TOMATHUYECKOTr 0 TOp-
M03a. MOHOJUTHOCTB
noxobHOH pambl obec-
neyrBaeT TOYHOCTHL pa-
0O0THL M yCTPaHSIeT BO3-
MOJKHOCTE pacliaThiBa-
HHSI OTJeJbHBEIX YacTeH.

AMepHKaHCKHe napo-
BO3bl MMEIT OrPOMHbIE
KOJIOCHUKOBEIE peler-
KH, pocrurapomue 10—
12 2 u 6Goaee- O Be-
JUUHHE HX JaKT Har-

dur. 227 i JsAHOe TpeACTaBJeHHe
dur. 227, 228 u 229,

Taxwe Goublliie PEIeTKH VIKe Hedb3sl OOCHyKHBaTE BpPYUYHYIO. [lo-
3TOMY B HacTOsllllee BpeMsi NMapoBO3bl ¢ cuaow Tsrd cBbime 20000 xr u
[IOL[AIbI0 KOJOCHUKOBOH pemeTkd Boime 6,5 M? cHaGxkawoorcad npubo-

[ O RS 4 A o
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pamuir I8 MEeXaHHYECKONo OTOINJIEHHS — C TO K € PaMu; MoLoOHBIe Ta-
POBO3LI MOIJIM CTPOHTBCA TOJBKO MOCHe H300peTeHHs CTOKepOoB, KOTO-
pble, BMECTE€ € aBTOMATHYECKOW CLeNKOoH, aBTOTOPMO3aMH M APYLHMH
BETHKHUMHA H300peTeHHAMH OOYCJAOBHJIM THTaHTCKHH pasMax amepHKaH-
CKOTO MapoBO3OCTPOeHHA, 3aHHMaiollero mnepsoe MeCTo B MHDpe.

K nsobperenuio cToKepoB nooOyxaana . J. He JOJbKO 3aTPy/JHHTENb-
HOCTb OTOIJEHHS GOVIBIIHX KOJOCHHKOBBIX PEUIeTOK PYYHDBIM 01'."0'C'060'M,

dur, 228

HO W joporosusua pabouero Tpyza B CIIA. OcoGenno 3acraBuna oGpa-
TUTb BHHM2HHE HA MeXaHH3alMI0 OTOIVIeHWs 3abacToBKa KeJe3HOMI0-
POXHBIX KOYerapoB Ha HekoTOphIX moporax CIIIA.

[leperie nonbrmky Bemuxo#t Cepepriodt k. g, (Great Northern RR)
NOCTABUThL CTOKep OTHOcATcs K 1889 r., HO HeyAOBIETBOPHTENBHOCTb HX
H HeoOXOJAHMOCTb CPOYHONO PaspellleHHs BOMPOCA O MEXaHHYECKOM

dur, 229

OTONMAEHWH MO VKA3aHHLIM TPHYHHAM 3acCTABHIH O0BSBUTE DAL KOHKYD-
CUB, Ha KOTOPHIX OblLIO TpeacTaBieHO oOkoao 200 3anmaTeHTOBaHHBIX
[IPOEKTOB CTOKEPOB M WX OTAEJbHBIX yacTed. BOJBIIMHCTBO HX OTJAHYANIOCH
CACKHOCTRIO, OHH TpeOOBalM YIJif CHEHAJbHOrO KauecTBa U OGOJBIIOTO
peMoHTa. MmEODHE e VIOBJASTBODSJIH OCHOBHBIM TpeGOBAHHAM KOHKYpCA:
NIOJIHOE YCTpAHEeHWe TPyJAa Kouerapa, paBHOMepPHOe pachpeleleHue yras
o PelleTKe, He HCKIYasd y 3aJHHKX VYTI0B, H 'OTOIJEHHEe BCIAKHMH COPD-
TaMH YTJs.
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Muoronerure OOWHPHbIE CnelHanbHbie ofnbIThl  [TeHCHIBBAHCKON
XK. A, H AccouManmy aMepPHKaHOKHX KeJJe3HOMOPOMHBIX HHMKeHep-Mexa-
uuiwoB (ARMEA), a Takixe sKCIoaTalWwoHHble WCMBITAHKHS MHOIHX QHC-
TeM OTKHHYJIH OOUILIUMHCTBO W3 HHX, W MpaKTHKa B HACTOSIlEe BpeMs
OCTAHOBHJIACHL TOJNbKO Ha HECKOJbKMX CHCTeMax, OnHucaHHelX Bo II TOMe
Hawero «Kypca mapoBosos».

Heob6xoauMo OTMETHTb, YTO YBEIHUEHHE MOIIHOCTH I1apOBO30B I1y-
TeM YBEJWUeHMs CLENHOTO Beca, T. €. YWCTa CrapeHHbIX OceHd W Hanpy3-
KM HA HMX, SABHCHT HEMOOPEJACTBEHHO OT COCTOAHMWA Ty TH, 3aveHa
peJbCOB HOBBIM THIIOM, PEOPraHH3alH{s IUNajdbHOro M 0aJIacTHOroO XO-
3HCTBA, YCHVIEHME MOCTOB ¢ TP. TPeOVIOT TaKHX KanUTaloBIIOMEHHH,
TPY.Ia M BPEMeHH, YTO PEOpPlNaHM3allHs MyTH BOOOILE OTCTaeT OT CoBep-
LIEHCTBOBAHMHS MMOJBHKHONO cocTasa. [losromy, B HHTEpecax I[porpecca
W yBeIHUYeHHs [PONYOKHOH (CMOC0GHOCTH, S8aMeTHO HOBOE HaNpPaBJIeHHE
u B CUIA, xoTOpsle GBIM JO CHX [OP BIEPeIH 10 YaCTH VBEIHdeHHs
HArpy3KH Ha OCb: OOpamlaeTCs YCHICHHOe BHMMaHHe Ha TeMJIOTeXHHYE-
CKHe MpOoLecCkl M Ha BCeBO3MOXHBIE
CpeJACTBa, KJOHsAIIHECS K YBeJaHye-
HUIO K. 0. J. CHJIOBOH YCTaHOBKH.
[ToMHMO KpYIHBIX HOBOBBEJEHHI,
COCTaBJAIIHAX o0uee  JOCTOSIHHE
J.-J. TeXHHKH BCero MMpa M B Ha-
crositjee BpeMsl NPHMEHSIONHXCSA yiKe
NMOYTH Ha BCeX JOporax 3eMHOro
mapa (nmapomneperpes, MOJOrpeB IH-
TaTeJbHOH BOJbBI, NOCTAaHOBKA KHp-
NMHYHBIX CBOJIOB B TOIKE, COBEpIIEH-
CTBOBaHHWE TNapopacnpeienHTeJbHbIX
OpraHoB H TIp., YTO ONHCAaHO B COOT-
BETCTBYIOI[UX mnaparpadax KHHIH),
OTMETHM ell[eé TAKHe YCOBepHIeHCTBO-
BaHHI.

1. B Tonkax mapoBO30B BBEJE€HbI

dur. 230 KaMepb CropaHHA, CIOCoOO-
cTByMOIIHe GoJee MOJHOMY CrOPaHHI0
TONMMBA, MU TepMOCH(OHBI, YBeJHYHBAIOIIHE [OBEPXHOCTL HCHAPEHHA.
[Tocnenuue waobpereHsl HHX. HuxoabcoHoM u mosiBHiuch B 1918 r. u ¢
TeX nop mHUpoko pacnpocrparuauck B CIIA u EBpone, Tak Kak, HECMOTPA
Ha CBOM HeJOCTaTKH (yBeJHUeHHe BJAXHOCTH Mapa), OHH JaiT pe3Koe
yBe/HMYeHHe LHPKYJSANHH BOJBI M TIJIaBHOe — MNPeJOXpPaHSOT KOTeNd OT
B3peIBa: OBIJIM CJayYaH, KOrjla BoJa B KoTie Obuia ymymieHa GoJjee 4eM
Ha 15 cm Humxe Heba TOnkH, HO OGnarojgapsi TepMOCH(MOHAM CTPys BOJBI
HENpEepLIBHO BHIIABJAHBANACH M3 HHX, CMAuHBaJa MOTOJOK K TeM Mperoxpa-
HfJA €ro OT NeperpeBa H KOTeJ OT B3PHIBA; MO3TOMY bBIOpPO HHCHEKIHH
napoeo3oB CIIIA B HacTosimiee BpPeMs BMEHHJIO B 00A3aHHOCTH HX IPH-
MeHeHHe.

2. Boabimoe 3paverue mpunrchbiBaeTcs 8 CIIA BBemeHHIO aBTO M a-
THYECKHX TONOYHBX JBepel, OTKDHBAKIIHUXCA NPH HAXKATHH
COOTBETCTBVIOUIEH Nefaly ¥ aABTOMATHYEOKH 3aKpPBIBAIOIIHXCT CKATBIM
BO3AYXOM, KaK TONBKO IIefatb onyilexna. [loMuMo VMEHBIIEHHS KOJHUe-
CTBA BXOLAIIEN0 XOJOMHOMNG BO3/YXd B TONKY NpH GalbpacbIBaHHI TOIM-
JHBA, OHH YMEHBINAIOT BEPOSITHOCTH HECYACTHH TPH B3pPHIBaX, TaK Kak
OOBIKHOBEHHbIE JBePHBI TOT/JA YacTO PACHaxHBalOTCs, M IJIaMsl, TOPSIIHM
yroib, Nap H Jga)e YacTH CBOJAa BHIOPAcEIBAlOTCA B OYAKY MAaIWHHCTA,
TOrZa KaK TIPYW aBTOMAaTHHMECKHX JBEPIAax 3TOro oObruno Her. [losTomy
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KA xomuocwsa CILUA mocramoBHIa TpeanmucaTbh XK. JA. 0OOPYIoBaTh K
1 moas 1931 r. Bce crapble M BCe HOBble NapoBO3bl (€3 MCKJIWYEHUS aB-
TOMAaTHYECKHMH JIBEPLAaMH, H3 KOTOPHIX HauboJjee COBEpLIEHHbIE — CHCTE-
MBI PpamHk.IHHa.

3. CaMbiM IIHPOKMM OOpasoM IMPOBOAUTCA B JKHBHbL HLES BOBMOMHO
Ocabllell MEXaHHB3AUHHW TPYJLAa K aBTOMATU3AUWHW VP aB-
deH ¥, Mexanusauus TpyJa 0C0OEHHO SPKO BBIPAXKAETCs B MMOCTAHOB-
K€ CTOKepOB, K KOTOPhIM Tenepb A06aBiasior nmymeps (¢ur. 230) —
oco0ble MalIMHBI HA TeHJepax, NOJABHTalIIHX YroJb K KOPHITY CTOKepa.

ITociemnee BpeMs Ha aMEpPHKAHOKHX IapOB03ax VICTAHABVIMBAIOTCSH
ocobuie npubopsl, HaswnBaeMble JIoko-Baas-Tlaimor (Loko-Valve Pilot),
aBTOMATHYECKH VKAa3LIBAIOIIHEe HAWBBINOAHEHIIYIO OTCeUKY TIPH TAHHOH
CKOPOCTH. DBBIIM MONBITKH BBEJNEHHs anmapara, aBTOMaTHUYeCKH yCTa-
HaBJIMBAIOLIEr0 HAHBBINOAHEHIIYIO 'OTCEYKY, HO BCISICTBHE CIONKHOCTH
CHH pacIpocTpaHenms He moayuynid, [Toxobuble ammaparsl ObLIM TOCTaB-
JeHbl Ha OJHOM MJaM AByX mnapoBosax 1—5—0—E na Kwuraiicko-Bocrou-
HOH XK. A, M Ha Hamux napopos3ax 1—65—2 TA u 1—5—1 TP,

K apToMaTHUyeCKHM MalllHHAM OTHOCATCS OV CT e P b, ONHCAHHEIE B
IV tome namero «Kypca mapososop». _

Bce nopoOHble yCcOBepIIEHCTBOBAHHA, KJOHAIIHECS] K YJYYIIEHHIO
KOB(HIWeHTA LeHICTBHS CHUIOBOMH VCTAaHOBKH I12POBO3a W K TIOBBIIIGHHIO
€ro MOIIHOCTH, Jatd BecbMa Goabmo# 3sddexr. I[lo cBupeTesbCTBY
P. Xona, ¢ 1922 nmo 1927 r. B CIIA KOJHYeCTBO TOHHO-MHJbL GPYTTO HA
noesjoyac Bospocno Ha 33,5%, TOrja Kak cpejHss CHJAa TSACH HA 11apOBO3
po3pocaa Tonbko Ha 14,3%; ®000IIe MOIMHOCTL NAPOBOBOB B JIOMIALH-
HBIX CHJIAX SHAYWTeJLHO BO3pocia 0e3 HBMeHeHHWSs YHCHa JBHKYIIHX
ocedl ;m MpH TOM Ke Bece, ‘CoBpeMeHHble MapOBO3H BOIOOIIE ViKe Heopas-
HUMBI ¢ npexHMMH THnami, ¥ B CIIA rocnozctByer acdopusm B K.-A.
cpede: «Huuro mHe 06XOLMTCA TaK JAOPONO, Kak JOMSHAIIHBAHWE H3HOCH-
BILIErocs 1060pY L0BaHHA?. :

Pasmep MBIl TAMW NapPOBO30R BO3PacTaeT BecbMa ObICTPO, YN0 BHL-
HO Ha ClaeAyllleM npuMepe mo oTHomeHHI0 K . A. Texas and Pacific.
C 1912 mo 1928 r. cpemuss CHIA TAMH T2|POBOS0B BOBPOICT:

naccaxHpckux ¢ 8690 no 17 900 e,
ToBapHLIX ¢ 11200 1o 24500 xe,
MaHeBpOBHIX ¢ 8740 no 17 750 we,
B cpexHeM ¢ 10120 ao 22220 xe.

Ho, ¢ apyroi#t cTOpOHBI, COBpPeMEHHBIH MAPOBO3 3HAYHTEJBLHO O0Jee
CIOXKEH: OH HMMeeT psjJ A00aBOYHBEIX MamuH, TpeGyeT GOJBIIEro PeMOHTA
¥ OGosee BBHICOKO KBaXH(HIHPOBAHHOTO VYINpaBJeHHs; COOTBETCTBEHHO
MOBBHIAKTCA €DP0 MOIHOCTL W IleHa. IJTO YKE€ He TOT IPOCTOH Mexa-
HUBM, KOTOPHIH TPHMEHSJICA ellle He TaK JaBHO. Bnepemw e emre OGlovb-
1IFe VCHOMKHEHHS P BBEASHHH BBICOKODO JTaBJEHHS Tiapa, NBLISBHIHG-
ro OTONJCHHs, BJYBAHMS DOpPAYerCc BOSAYXA B MOJLAVBALO M KOHJLHCA-
UuM mapa.

Ilporpecc B 06JaCTM SKOHOMHH M MOIIHOCTH HJET, TakuM 00pa3oM,
M0 NYyTH 3HAUHUTEJbHBIX YCIOXHEHHH.

BoapllnHCTEO HOBEHIDHX H300peTeHWH (aBTOMATHYECKAs CI[enKa,
crokep, Gycrep, TepMocH(OHH, nmymepsl H np.) uxer u3 ClIA, pacnpo-
CTPaHsAACh 3aTeM B (OCTAJbHBIX CTpasax MHpa.

§ 23. MAHEBPOBLIE IIAPOBO3BI

Ouenb CJ0XKHAA W OTBETCTBEHHAs MaHEeBDORasa cay:xkba oCTaHaBAHUBAEET
Ha cebe ocoboe BHMMaHHe 3a IpaHHALEH.



134 XX sex. Iepuod 1900—1920 z2.

Y Hac cnenuadbHBIX MaHEBPOBLIX NAPOBO30B IOYTH HE CYLIECTBYET,
OOBIYHO HA MaHeBPbl CTABAT yCTapPeBlIHe MOE3JHblE TAPOBO3B!, HalpHMep
0—4—~0 cepuu O, Y, bl, V u ap.

B C. Amepuke u Eppone B3rVsibl Ha THUI MaHeBPOBOTO NapoBO3a
pasnuynbl. B EBpone Ha maHeBpaX paboTaloT cheuHanbHble —TaHK-IApO-
BO3bl, OOBLIKHOBEHHO THMOB 0—4—0 maH 1—4—1 U gaa ocobo TxKeJI0H
pa6otel 0—5—0 wam 1—5—11,

Ynorpebienre napoBo3oB ¢ TeHAepamu B Espomne cuMraior mepaimo-
HaNbHBIM, TaK 'KaKk OHH OoJsee TsAXKeAbl W 3aHMUMAIOT GOJbIIE MeCTa.

Pur, 231

B Amepuke, Ha060pOT, BCé MaHEBPOBBIE MapOBO3bI C YETHIPEX- H JaiKe
IIeCTHOCHBIMH TeHAepaM, TAaK KaK CUHTAEeTCsH, UTO NPH HAJIWYHH TeHZepa
MOXHO paborath 00Jee NPOAONKHTENbHOe Bpemsi Ge3 wHabopa TONIHBA
H BOJBL

AMepuKaHCKHE MaHeBPOBBbIe MapoOBO3bl OT MNOE3JHBIX OTIHYAIOTCH
OTCYTCTBHIEM MOAAEPKHUBAONUX OCeH; paHblle THOWYHBIM MaHEBPOBBIM
napoBo3oM Owblr THm 0—3—0, xOTOPBLIH YymnoTpelJseTCHH M Tenepb MJA

dur. 232

HeOOJbIIMX cTaHUME, HanpuMep (dur. 231) x. x. Southern Pacific, 1927 r.,
Teneps 0—4—0, manpumep (¢pur. 232) x. x. New-York Central, 1927 r.
B Hacrosmee BpeMs AN THKETOH MaHeBPOBOH paboThl yHnoTpeGmsioT
Tan 0-—5—0. Takum o6pasom Ham TOBapHBIE mapoBo3 0—5—0 O sBasercs
THIHYHEIM MaHEBPOBBIM NapOBO30M C aMEPHKAHCKOH TOUKH 3pEHHs.

1 [IpennovHTal0T CHMMETPHYHOE pacmpeleleHHe Ocefl, 4TOGH MONYYHTh NMPH H3pac-
XOJOBaHHH 3a1acoB BOJAB H TON/JHBA DaBHOMEPHYI HArpy3Ky Ha OCH.
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§ 24. TACCAYXXUPCKHUE ITAPOBO3bI
EBponefickue naccaxupckue napoBoO3bi

OObIKHOBEHHBIMH IaCCaXHUPCKUMH I[aPOBO3aMH  eBPOMEHCKOro THNa
BO Bropo# nogosuHe XIX B. Obln 1—2—0 u 2—2—0, KOTOpbie B KOHIE
BeKa HayaJu CMeHATbcA Tunamu 1—3—0 u 2—3—0.

HeoGxoauMocTs M 3JeCh YBEAMYHTH IJIOMIANb KOJOCHAKOBBIX pelle-
TOK M BeC KOTJOB 3acrasjseT npuberate K 3aHHUM MOJAAEpPKHBAOIIUM
ocam, T. e. K THNY 2—3—1. C Apyro# CTOPOHBI, yMeHbIIeHHEe [AHaMeTpa
BEAYIUUX KOJeC JJIs YBeNHUeHHs] CHJbI THACH, 9SHEPTHUHO [IPOBOAUMOE

$ur. 233

PaHbllle, B HACTOSIIEe BPeMs CMEHSETCH ITPOTHBONOJIONHLIM B3TJISIOM —
BO3MOXHO OGOJBIIEro MX YBeJNMYEHHUS JJIs YMEHBIIEHHUS YUeJIbHOrO JAaBJe-
HHUA KOJIeC rid PeJbChl; CHJY e TAMH IOBLIIIAIOT, YVBEAHYHBAS JABJEHUE
napa.

[Tosromy 8 1907 r. 3aBogom Maddeit Oblam BEMymIEHB! i1 GaBap-
CKUX 2K. J. YeTHIPeXUUJHHIPOBble MapOBO3bI 2—3—1 ¢ KoJecaMu Jua-

dur. 234

vetpom 2 100 mMM. BHyTpeHHHE LHIHHIDH INPUBOJAAT B JIBHIKEHHE TEPBYIO
CIIaPeHHYIO OCh, TOUeMY BHYTPeHHHe UHIHHADH! BHIIBHHYTEI BIEPENH Ha-
pyxHbIX ((ur. 233). Ho BCKOpe NOHAaJOOHIOCH YHCIO OCEH yBEJIUYUTH
JI0 UeTHIpEeX M ILIOLAJb KOJOCHHKOBOM DEIIeTKH 10 4 M? ¥ BBIIIE.

B 1909 r. mma OBOWMX TOPHBIX Y4acTKOB HcmaHckas CeepHasd X. I.
BrepBLIe BBeJa MaCCaX HPCKHe IapoBo3sl THma 1—4—0 c xoJgecaMH
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JuamerpoM 1676 MM M ckopocTthlo 75 kM/yac (3aBoaa Jleomappa B JoT-
THXe); B 1914 r. gas goporn Maapun — Caparooca — AgukaHte [aHHO-
BepCeKHH 3aBoj, (cokpameHHo AHOMAL), B [epMaHW#, IIOCTPOHX ueThl-
PeXUHAHHAPOBble MacCaXXKUPCKHe NMapoBO3bl 2—4—~0 ¢ TIOMANBI0 KOJOCHHU-
KOBOH pemetkn 4,1 M* (¢ur. 234).

OnnospemenHo B 1914 r. ascrpuiickue HOxKHBIE XK. J. BBEJH MapOBO3bI
2—4—0 puaMmetpom KoJec 1740 MM ansa noAbemoB 14%o0 (ABYXUHIMHIPO-
Bble, NIOCTPONKH rOCyAapCTBeHHOTO 3aBoAa B Paopuacaopde, 6au3 Bensl,
ABCTpHUA).

Kypbepckue napoBo3nl Obliu cHauana tuna 2—2—0, 1—2—2, Ho
y noA0oOHBIX MapoBO30B ecTkasi 6asa (MeXAY ClapeHHBIMH OCSIMH) OKa-
3aach HEJOCTATOYHOH IO OTHOIIeHHI0 Kk ofuiedl IJHHe NapoBO3a, U MNpPH
60JBIIMX CKOPOCTAX 3TH NapoBO3bl OLIIH CKJIOHHBI K BH/SHHIO, NOUYEMY
NPHIIIOCh OrPAHHYHTh MX IPHMEHEeHHe M CAaTh JIs TIPHTOPOJHOIO JBH-
JKEHHS.

Tun 1—3—1 uMes OYeHb Majoe PacnpocTpaHeHHe: ero B HeOOJbLINX
KoJuyecTBax crpouau B Hramuu, ABcrpuH, CepOun u Typuuu; HeCKOJbKO
6oJiee pacnpocTpaHeH oTOT THN ria OubJeHOYPrcKHX XK. J. M Yy Hac, rje
OH CTpoHuTCs A0 cero BpeMeHH (1—3—1 C¥).

dur. 235

3agox I'aprmana B XeMHHUe nocTpoua B 1918 r. Kypbepckue ueThl-
PEeXUMIHHAPOBBIE NAPOBO3bI THNa 1—4—1 ¢ Temexko# Kpaycca snepend,
¢ xogaecamu auamerpom 1905 MM mas CaxkcoHckux XK. n. (dur. 235 u 236);
3TH NAapOBO3bl BO3AT CKOPHle moe3aa Becom 4307 ma 10% mogbemax co
CKOpPOCTBIO 65 KM/yac. Pambl TOCTaBJIeHBI ODYCKOBBIE,

Ipacdenmragenckuit 3asoj, Bo PpaHipus, nocTpous 8 1921 . gas 06-
CHNY)XHMBAHHUS THMKENAbIX MAaCCAKHUPCKUX H KYPbepCKHX M0e310B (paHNys-
CKHX I'OCYJaPCTBEHHBIX XK. . Ha XOJIMHCTHIX mpoduIsTX napoBossl 1—4—1
C NpOCTOH ABYXUHAHHAPOBOH MallMHOH,

Bce 3aBHMCHT OT BHJAa TONJIMBA H IJIOMIAJAH KOJOCHHKOBOH pelleTKH,
34CTaBISIOUEH C3aAH CTABUTh TIOAIEDKHUBAIOIIYK OCh.

B XX B. BHauuHaWOT OBICTPO PACHPOCTPAHSATHCI TaHK-MAP OB O3B
He TOJIbKO JIJIsI MAHEeBPOBOH CIyKOBl HJIH MPUTOPOJHON, HO H JJs JHHEHHOH.

Ecan meoTHemiMbIii TEHJep HACTOJbKO OOJbIIOH BETUYHHEI, YTO MOJ,
HUM ITOMELIA0TCH ocobble NOAAepIKHBAIONHE OCH HIH JaXKe 4acTh CHa-
PEHHBIX, TO NOJYYalOTCs TaK Ha3biBaeMble TEHJAEP-NapoOBO3b (HIH
NOAYyTaHK W), KOTOpble CAyXKaT W Ha TJaBHBIX JHHUAX, 06pasyst Tpo-
MEeXYTOYHBIH KJIacc MeXJAy TaHK-NapOBO3aMH M NapOBO3aMH C OTAEJbHLIMH
TeHJAEePaMH. .
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Mono6GHble MOAYTAHKH Hayaaw CTPOHTHL eie B ocepexwre XIX B.; kaK
npuMep NPUBOJMM CXEMy OYeHb HHTEPECHOTO MNaCCaXHPCKOTOo TCHAEP-

napososa tuna 0—2—3
(pur, 237), moCTpOEH-

HOrO 1O MPOEKTY IH- | ——

repra JJsi aBCTPHHCKHX |
IOXHBIX XK. J. 3aBOJIOM |
B He#fimuranre B 1856—
1856 rr. 3pech npuHme- [
HEHO BecbMa peaKoe’
nNojgBelIUBaHHE Hak
CNUpPaJdbHBIX pec-

COpax, NOCTaBJEHHBIX |

Mo 5 WT. B pPsiji Ha Kax- .
jo# Oykce crnapeHHBIX
ocell ¥ o 4 — noanuep-
JKHBAIOLIUX.
Kypbepckue mnouay-
TaHKK OblaIM BBEJIEHBI
JIIsl THHHH AHTBepIIeH—
Bpioccenb GeapruicKux
Ka3eHHbIX K. Jd. B
1913 r. ¥ cHabGxeHBI
JABOHHBEIM  KOMILJIEKTOM
YIPaBASOIMIUX [PHCIO-
cobseHH#, TaK 4YTO Ma-
IIHHHUCT, HaG/Ir0afIHA
3a NyTeM, HMeeT HX
nepen cobo0 NpH esne
B 00OMX HANpAaBJeHHUSX.
B 1912 r. pas
KyPbepCKOrO JBHIKEHHS
Ha ocrpose PureH 3aBo-
noM Byakan B llreTnne
OBl TIOCTPOEH MOA06-
HbIHi mapoBo3 2—3—2
(¢ur. 238); 3arem oH
NMOJIy4UA  pacnpoctpa-
HeHHe M Ha JPYrux
NPYCCKHX XK. M., OKa-
3aBIIHCH BecbMa yHIOO-
HBIM IIPH 3KCILIOATALIHH,
TaK KaK JIerko Ipoxo-
AU KPUBBLIE pPagHyCcoOM
140 M. OcobGenno ypo6-
HbI OJOOHBIE TAPOBO3BI
Ha BTODPOCTENEHHLIX JH-
HHAX [LJs CKOPBIX IIOe3-
JOB, I'Jle TaKOBLIe BBO-
AATcd  Aas  obaerdyeHud
ryiaBHBIX  nyTei. Ha
3THX JHHHAX OOBIKHO-
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BEHHO MMEIOTCH KPYThle TIOABEMBl H KPHUBbIE MaJOTO palnyca W YacTo HeT
NMOBOPOTHBIX KPYrOB JOCTAaTOYHHIX pasMepoB Jjs OGOJbIIMX HapOBO30B
¢ Tennepamd. C Apyro# CTOPOHBI, Harpyska Ha OCH JHO/KHA OBITH HeBe-
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JHKa, NPHYEM CKOPOCTb HA FOPH30OHTAMM AOJXKHA OBITE okodo 100 km/uac.
Becem atum VYCIOBHAM H YAOBJIETBOPAOT TaHK-IIapoOBO3bl H HHOMYTaHKH
BpOjie NPHBEIEHHOIO.
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dur. 237

M3 mpexnpiayinero BH/EH YAHBHTENbHBIH IPOTPECC: BO BTOPOH MOJO-
BHHE NPOIIOTO CTOJIETHS MapOBO3Hl ¢ YeTHIPbMS CIAPEHHBIMH OCSIMH pac-
CMaTPHBANKCh KaK OCOOble KOHCTPYKIHH, IpeJHasHAueHHbIE JJSA THAXKe-

dur 238 -

JBIX TOPHBIX YYaCTKOB. B Hacrosmniee BpeMsi 4eThIpe OCH yXe CUHTalTCH
HeOOXOUMBIMH JIJIsT KYPbepPCKHX MOe3J0B, IpHYeM Hanpy3Ka Ha OCb Te-
nepb Bo3pocaa GoJsee yem Ha 50%0 Mo cpaBHeHHWI0 ¢ mapoBo3amu 60—70-x
rOJ0B.

AMepHKAHCKHEe TaCcCAKUPCKHEe NapoBO3bI

C BeeeHHeM B AMepuKke IeJbHOCTaJbHBIX BAarOHOB Ha JBYX Tpexoc-
HBIX TeJeXxKax, BecoM OKoJao 60 T, Bec macCaxKMPCKHX NO€3[0B JOmIel
1o 800 T ¥ BHINE, W TPH 3HAYHTEIBHHIX CKODOCTHAX JBHMXKEHHUSI ABHJIACh
HeOOXOAUMOCTE B BeCbMa MOUIHBIX TACCaXUPCKHX [1ap0OB03ax.

Eme B Hayaze sToro Beka OBII OYeHb PAacHPOCTPAHEH THN <«ATJiaH-
THK» 2—2—71, 3aMeHeHHBLIH mOoTOM THIOM 2—3—0, HO yxe B 1902 r. XK. 1.
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Muccypu — MMacupux nobaBuia 3aJHIOW OCb, W MOXYYHJICH THIN 2—3—1,
Haspanebi «llacu@ui». DTH NMapoBO3Ll, BNOJHE YAOBIECTBOPAA ABHKEHHIO
Ha PaBHUHHBIX Yy4aCTKaX, OKa3alducCh CnadbIMut JUIS OPHBIX, KOTOPLIE IIPO-
XOJHUIUCH JIBOWHON TATOH.

B 1910 r. mna TakpxX TOPHBIX VYaCTKOB CTaJH CTPOHUTH INAapOBO3bI
2—4—1 (Tum «MayHTeH», T. €. TOpHBI), KOTOpble OueHb OBbICTPO pac-
[POCTPAHMIMCH W JAJS CMellaHHBIX Npoduied, Tak UTO HUX Tenepb CTPOAT
G6oabure, yeM THn 2—3—I1. OOpasen jgan Ha ¢ur. 239, x. xa. Istland —
Pacific AmMepuKaHCKOTO TapoOBO30CTPOUTENbHOrO obmecrsa, 1920 r.

HOuamerp Bexymux xoaec — 1 880 mm, cuna taru — 22 680 kr u gucio
J. c. —2815. [Toeaga Becom ot 830 xo 1200 7 (12—16 cranbHEIX BArOHOB
napoBO3 Be3eT 00 CKOPOCThIO 10 73 KM/4ac).
~ Bnepseie B 1927 . cnenHaibHO JUIA M0e310B  9KCmpecc XK. X Hbio-
Hopk—Cenrtpan, Muuuran u Cenr-Tloap OblIM 3aKasaHbl NApOBO3BI THIA
2—3—2, tun Xauen (Hundson), co cuenueiM BecoM 84 T, KOTOPBIH ABHIICA
pasBuTHeM THna 2—3—1 ([Tacudwuk). B xypHazmax, usjgaBaeMbiX K. [I.
Heto-Mopk—CenTpas, OHH Ha3LIBAIOTCS «MEPBBHIMH CPEIM MACCAXKHUPCKHX
1iapOBO30B HBIHENIHEro Beka» (dur. 240).

i
* ! . 1 —L— 3§ —— i} 57k 1067
33—‘, 2184 —= 2895, 1956 —+— 1938 o ‘_;Lf" 12

$ur. 239

Ho pns1 KypbepCcKHX NOe3J0B, KYPCHPYIOIMX HA YYacTKaX C KPYThIMU
moiremMaMu Oe3 TOJMKAYeH, YHCJIO OCeH MPHILILIOCH YBEJHUMTH, H NyTeM Ta-
KOTO BUIOH3MeHeHWs THna 2—4—1 noayded Obwi THn 2—4—2. BrepBele
OH nosBHACT B 1919 r. [l1f BOSMOXKHOCTH MOJAb30BATHCS TIONYOUTYMHHO3-
HBIMH YTJISMH HeBBICOKOTO KadyeCTBa KOJOCHHKOBYIO DEIIeTKY JOBEJH 10
10,7 Mm% (cwr. 241).

Ha x. n. Hopuen-Tlacuduk st napososwl Owiiu BBemeHn B 1926 r.,
M TOrJa OHH MOJYyYHIH HaspaHue — THI «Hopaer-Tlacudux»,

Jaa cumemaHHO# cay:xKObl (TOBAPHBIX W MACCAXKHPCKHX I0O€3]0B) 3a-
Box AJIKO B 1924 r. pna I0xHOW THXOOKeaHCKOH XK. A. MOCTpouN 49 na-
poBO30B (¢ur. 242) mMna 2—5—1 («MacTOZOHT») ¢ TPOCTONR TPEXIUIHH-
JApOBOH MAalllMHOM; TJaBHble pagMephl HX: AHAMETDP LHAHHAPOB — 635 MM,
XO0J, TIOpPUIHSI — BHyTpPeHHoro 711 MM, riapyxuoro 813 MM, cunaa Taru 6e3
Oycrepa — 38000 kr, cuna taru Gycrepa — 5500 kr, MOUHOCTD —
3500 1. c.; Auamerp Beaymux Koxec — 1613 mMM; cuenmHOR Bec — 143 T,
BeC, MPUXOIAMINACT Ha MEPeHION TeleXKy — 29,7 T, a Ha 3aqHI00 (6HCc-
ceap) — 27,5 T; Bec mapoBo3a B paboueM cocrosiHMH (6e3 TeHjepa) —
200,2 7. Basa Bexymmux kodec — 6960 MM, nmoaHas xoidecuas 6asa mapo-
Bo3a (Ge3 Tenzepa)— 13 792 MM; OTOILIeHHe He(dTIHOE; TWIOMIAAb KOJO-
CHHUKOBOW pemreTkn — 8,4 M%; paGouee naBjende mapa B KoOTae — 16 ar.
Vicnapsiomas moBepxHOCTb HarpeBa — 527,3 M2, MOBEPXHOCTb IleperpeBa-
Tens—140 M2 TeHIep MWIECTHOCHBIH, UMeeT 3amac BOJH 45,5 T, veptu—I15T.

B mocieanee BpeMs B CBS3H C BCEOOIIUM NPHUMEHEHHEM CTAJbHBIX 1Aac-
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Ca)XMPCKHUX BaroHOB M NOTOMY 3HAYHTEJbHBIM YBeJHYEHHEM Beca Iacca-
JKMPCKMX TIO€3ZI0B H, C JAPYrof CTOPOHBI, C YBEJHYEHHEM CKOPOCTH
JBHXEHHS TOBapHBIX IOE3J0B, AOXOJAfAIEH X0 75 KM/4ac, cTamd Criaxu-
BAThCA TPaHHLUBI MeXJAY TMNacCaXXHPCKHMH
H TOBapHHIMH napososdamu. [lostomy B
HacTosillee BpPeMsI MHOTHe K. J. Havyalu Riry a
o06CayXMBaTh BCe BHABI JABHXEHHS napo-
BO3aMH THna 2—4—2, KoTopsie paGoTawT
NONEPEMEHHO B ITaCCAXHUPCKHX H TOBap-
HBIX I0e3/laX, B 3aBHCHMOCTH OT 006cCTOSsI-
TeabCTB. BBuay storo tun 2—4—2 cra-
HOBHTCS €JIMHBIM VHHBEDPCAJNbHBIM THIIOM
IapoBO3HOIO I1apKa.

OueBuaHO, B HexadekoMm OGyayuiem
TaKyl0 e poab Oynaer urpatb THI
2—56—1.

Orcloia BHJAHO, HACKOJBKO BBIlIe €B-
POINEHCKHX CTOAT aMepHKaHCKHE MapoBO-
36l B OTHOIIEHHH MoOIMHOCTH. OTMeTHM
anech eme pas, yro B CIIA u Kanage B
HacTosiiee BpeMs He NMPHMEHSIOTCS MalllH-
Hbl KOMIIAyHJ M IMOYTH HCKIOYHTEJbHO
CTaBAT JBYXUHMJIHHAPOBBIE MAIIHHBI OJHO-
KDPaTHOrO pAaCIIHpeHHs; TPeXLUHJIHHIPO-
Bble MAaIHHBI OYeHb PeJIKH, a 4YeThIpex-
UHJHHAPOBBIE MAIIMHEL COBEPIIEHHO He
TIPUMEHSIIOTCS.

Tlpasanyst croneTHHit IOGHIEH aMepH-
KAHCKHX K. M, H NapOBO30CTPOEHHS, TeX-
Huyeckas npecca CIIA npuBoauia HaH-
Hbl€, XapaKTePH3VIOUIHe BBICOKHH ypO-
BeHb aMEePHKAHCKOH .- TEXHHUKH H JO-
CTHXKEHHs 10 4YacTH 3KcmjoartanuH. MHs
HHUX INPHUBOJHM CJeAVIOIIHe:

1) mmMerorcsi mapoBo3el 3aBosa Daa-
JIBHHA, KOTOpele 3a 26 et pabGoTsl cle-
naxg 3200000 kM, T. e. Ha Kpyr IO
340 kM B neHb;

2) uMeloTCs MapoBO3bl TaKke 3aBOja
Banasuna, xoropsie caenanu 2 850000 xm
6e3 peMOHTa KOTJAOB;

3) MMeroTCs MapoBO3HI, paboTaroniue 67
JeT H TNPOAOJIKANMKE paboTaTh Aajbllle.

B oTHOEHHMH 3KCNIIOATAlMM YKAas3bi-
BaJOCh, YTO peKopAHast uudpa mnpobera
napososa B Mmecan—30000 k¥ wu pery-
JAPHEIA HenpepuBHEIH npoGer oIHOro
napoBo3a—I1 600 km (nauens Hewo-Mopk—
Uukaro) 6e3 JJHTENLHBIX OCTAHOBOK B
IyTH.

Hakonen, B Buge onwiTa, GBI CO-
BepUIeH TakoH Inpober OJHOrO IapoBO-
3a: NmapoBo3 B3AJ Moe3d H3 18 BaroHOB C SIMOHCKMM HMCKYCCTBEHHBIM
IEJKOM W COBepIIMA mpolGer ¢ mum u3 Seattle B S. Paul u o6parao —
BCero 5956 kM B 52 waca 35 muH. B0 13 KOPOTKHX 'OCTAHOBOK A

i)
¥y ‘: ol

dur. 242
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CMeHBL OpHraj) ® MONOJHEHHUs 3anacoB BOABI W TomauBa. [loe3dy mpubbLK
6e3 onosAaHMA 10 PacnHcaHuio. 3To Oblla KpyNHas JeMOHCTPAalHs Bbl-
COTHl M KaueCTBa aMepPHKaHCKOTO NapOBO30CTPOEHHS.

I'naBa wecrasn

HOBEMIIEE BPEMS (ITOCJIE 1920 r.). 3I10XA HOBBIX TEYUEHUM
B OBJIACTU ITAPOBO3OCTPOEHUS

§ 25. COBPEMEHHBIE TTPOBJIEMBI

B HacTosilitee BpeMsi JK.-A. TPAHCIOPT HAXOAUTOA IMOJ JEHCTBHEeM Ha-
CTOJBKO MOTYYHMX HOBBIX (PakTOpOB, UTO OH GECCIOpHO NepeKHBaeT nepe-
XOZHYIO 3MOXY K COBEPIIEHHO OCOGLIM, HeBHJaHHBLIM [paHbile (hopmaMm.

1. BYpHBIH pOCT TIPOMBILIIEHHOCTH, TOPTOBJAX U 00ulee pasBUTHE
CTPaH NpeAbABHIM TakHe TPeOOBAaHMSI K NPONYCKHOH CNOCOOHOCTH XK. .,
YTO UX OOBbIKHOBEHHBIE THIBI TIEPECcTaloT YAOBVIETBOPATH 3anpocaM, 0OCO-
OeHHo y Hac B OCCP B ©BASH ¢ TeHePaJbHBIM TJIAHOM CTPOUTEJBLCTBA.
[lpumercsi npuberaTh K TOCTPOIKe CBepXMaructpameit M OCOOeHHO MOuUl-
HBIX NapoB0o30B. Ho raGapuT ¥ yCIOBHS BUHCHIBAHHS B KPHBbIE [10Ka3bl-
BalOT, YTO B COBPEMEHHBIX THIIaX MBI Y¥Ke MOAXOJMM K TIpeJeny pasme-
POB NapOBO30B, MOYEMY MPHXONHUTCS H3LICKHBATH HOBBIE MYTH YBeJHUCHHS
HX MOILLHOCTH NPH TeX JKe pasmepax.

31ech BOSMOXKHO JIOCTHYb 3HAYMTEJbHBIX De3YJbTATOB TOJLKO HBYMS
cnocobaMu:

@) YAYYUINTL HIeaMbHBIH LMK padodyero npowecca MallWHBI, IIOIHAB
BEPXHME €ro mpenesl ¥ NMOHU3HB HUIKHHH, T. €. NepPedIst K BEBICOKOM Y
JaBJAEHHI CBEeXero mapa ¥ K KOHJAEeHCAUHU MATOrO
TPH TOMOUIM XOJMOAHJIbHHKA, YTO B CBOKI Ouepeldb TpebyeT mnepexojxa Ha
MeXaHHUYEeCKYI THTY BO3AyXd NPH NOMOUH BEHTHJIATODOB; BCE
3TH TPH BOMPOCA HACTOHMMBO paspabaTbiBAlOTCH B AAHHOE BPEMS;

6) YBeJIHUHTbL CTEleHb PACIIKpeHUs napa; XOTd H ObIH €NHHHYHBIE
TIONBITKH TIPHMEHHTh K 11apOBO3aM TPOMHOE H Jaxe YeTBepHOe Ppaciuupe-
HHE, HO N0 YyCJIOBHSM Tadapura 3T0 BOOOIle Temepb HeBO3MOMHO, H JaXe
JBOHHOE paclIMpeHHe B COBPEMEHHBIX MOIIHEIX ITAPOB03aX CTAHOBHTCS
3aTPYAHUTENbHBIM. 3/1eCh €JHHCTBEHHBIH BBIXOJ — 3aMEHHUThb NOPIIHEBYIO
MAIIMHY MapoBOH TYpOMHONR H, CleA0BAaTENbHO, NMaPOBO3 3aMEHHUTb TV P-
?b OBO30OM, HO pelIeHHE 3TOH 3a/ayH elle He TNOJYYHJIO ONpeNeNeHHOMH

OPMHI,

2. OrpomHOe KOJMYECTBO MOTPeGIseMOro K. J. TOIWIMBA W HeILOCTa-
TOK IIEHHBIX €ro COPTOB (He()TW M CHEKAIOIUMXCS YTied) 3acTaBasioT IPH-
GeraTb K HHU3KOCOPTHHIM TOIIMBaM (TOLWMM, CYXWM M OVpPBIM YIJIsSM, aH-
Tpauuty, TOopdy U mp.), 9TO 3acTaBiaseT oOpamath 0cob00e BHUMaHHE HA.
MeTOJBl OTONJIEHHs: CXKHlaHWe 3STOro TOIIMBE B MOPOIIKOOGD a3-
HOM BM 1€, BBEJIecHHe CXKHTAHHA DOX MOBBIITEHHBI M JaBJge-
HHeM BJAYBAaeMOro B03JYyXa, NPHTOM OOLIKHOBEHHO HaTl pe-
TOTrO, u NP. Bce 3T0 Beler K W3MeHeHHIO (DOPMBI ITAPOBO3HOTO KOTIIa,
koTopass 100 ser ocraBazach, KaK yKasblBaJoCh BBIlIe, ITOYTH 0Oe3 H3Me-
HeHHs1, ¥ 0T CrepeHCOHA JI0 CHX TOP MSMEHSMCh TOJBKO PasMephl KOTJOE.

3. Bompochl 9KOHOMHKH 3aCTaBJSIOT YAYYIIATH PaboOuMil IPOIECC CH-
7I0BOH YCTAHOBKH IZP0OB03a, TIO3TOMY Teleph MEPEXOAAT K BEICOKO MY
neperpesy mapa, ynorpedasst MHOTOTPYOHBIE TIePETPEBATENH,
K 00s13aTeIbHOMY MO X OTPEBY NMHTATENIbHON BOJAB U K 0Os3a-
TEJAbHOMY OUHILEHHIO STOH BOAB! OT NpPHMECEH MyTeM NOCTAHOBKH T P -
3e0TAeIHTEXEH,
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4. TlonyrHo mNOAHMMAETCSl PsJA BOMPOCOB, TPeOYIONUX JeTaJbHOro
OCBellleHHA H PaspelleHHs: HanpuMep, NpH AJHHHBIX XECTKHX 6aszax co-
BpeMEHHBIX MapPOBO30B — BONPOC O BNHUCHBAHHH B KPHUBBHE; IPU
KoTaax GOJMbIIOro JAHaMeTpa M IIHPOKHX TOMKAX — BOMPOC O I O B bl I €-
HHH UeHTPpa THAXKECTH, NPH YBEIHYEHHHM CKOPOCTEH ABHIKECHHA —
BONPOC O JAHAMETpPe BeAYUHX HKOJMEeC; IPH YBEIUYEHHH MOILL-
HOCTH — BONPOC O CHEeMHBIX mpUOGOpax H mp.

Pazbop BCeX 9TUX BOMPOCOB W H3JTOMKEHHe HX COBPEMEHHOTO
NIOJIOXKeHHs] y2Ke BBIXOJIAT M3 PAMOK HAaCTOSIIEH KHHMIH, TaK Kak NpeacTaB-
JasioT npeamer Hamero «Kypca napoBo3oB», HO MHOTHe M3 HMX MMEIOT HC-
TOpHYECKHe TNPeANOChIJIKH, H TNOTOMY, 4ToObl INOCTaBHTh HX B HCTOpPH-
HeCKYI0 NEPCNEKTHBY, O HUX OYyJeT CKaszaHO HECKOJbKO CJIOB HHXKE.

5. OTmMeTHM, YTO B YHCJe 3KOHOMHYECKHX BOTIPOCOB ellle CTOHUT BO-
nnpoc o ce6ecTOMMOCTH IepPeBO3KH I'PY30B H NaccaXHpoB. B CBfI3H ¢ KOH-
KYPeHLUHEH JAPYruX BHJIOB MEXaHHYECKOro TpaHCnopra (TemnJoBO3HOH TH-
I'd, aBTOMOGHIN3MA, 3JeKTPU(QHKAIHN U TIP.), C OJHOH CTOPOHHI, ¥ B obuie-
rocy1apCTBeHHOM OTHOIIeHHH, C APYroH,— 3TOT BONPOC PE3KO  BBIABH-
raercsl Ha nepeui nyadH. [ToMHMO yjeweBleHUs JOWAJHHOH CHJBI, YTO JO-
CTUTaeTcsl YKasaHHBIM yJydmieHHeM pabodero npouecca MamuHBl U KOTJIA,
euge HeOoOXOAMMO NOHHSHTbL CTOHMOCTH CaMOTO MAapoBO3a KaK TaKOBOTO
¥ CTOHMOCTb ero 3alacCHBIX YacTel, BAMANIOIIYI0 Ha CTOMMOCTbH DEeMOHTA.

Ho Takoro noHuxeHHSI MOXHO Temepb JAOCTUTHYTB TOJBKO MyTeM
MacCoBOI'0 NPOUSBOJCTBA, TIOITOMY Be3Jle CTABHUTCA B HACTOfALEE BpeMs
BONPOC O CTAHALApPTH3aIUH He TOJbKO JeTaleH, HO W CaMHX THIIOB
NapOB0O30B, UTO TECHO CBSI3aHO W C BONPOCAMH PallHOHAJIM3AIMH IIPOW3-
BOJCTBA W TATOBOIO XO3AHCTBA.

TMonuaTelil BNepBble BCKOpe TOCAe MHPOBOH BOHHBI 1914—1918 rr.
Bonpoc o crappaprudauud nopoxua B CIIA psx MOLHBIX OpraHH3aly#,
3aHATHIX HAYYHO-NPAKTHYeCKOH pa3palOTKOH CTAHAApPTOB B CaMBIX PAa3HO-
0o6pasHbIX OTPACAAX NPOMBILIIEHHOCTH. B pesyabrare pasBuTHsA paboT mo
CTAHJAAPTH3AUHH BONPOC O CTAHJAPTH3alHH pas3/JHYHBIX obJacreit TAro-
BOT'0 XO3AMCTBA TPHBJIEK YOHJIEHHOE BHHMaHde BO MHOTHX cTpaHax,
1 ocobenHo B I'epMaHup SHEPrHUHO NPHUCTYNHIM K CTAHZAPTH3AIUH Ke-
J1e3HOJOPOKHOTO TIaDKa. _

Y mac cTaHAADPTH3ALMS HMEET CBOEI0 11eJbl0 He TOJbKO YAelIeBJIeHME
MPOU3BOJACTBA, HO SABAAETCH OJXHHM H3 CYLUIECTBeHHBIX (aKTOPOB I I a-
HOBOT O roCyLapCTBEHHOrO XO38HCTBa, u ¢ 1925 T. BollpocaMu CTaHiap-
TH3auwu 3aHuMancs KowmHrer no craggaprusauun mpuw CTO  (Cosere
Tpyla u 00OpOHHI).

OpraHi30BaHHO® B rocyiapcrseHHom Mmacmrabe cradJapTH3allHel
C NpUMEHEHHEeM BCeX YCOBEPIIEHCTBOBAHHN TEXHHUKM M HAYUHBIX BHIBOJOB
3aKAHYUBAETCS CTOJETHHH TyTh 3SBOJIOLMH NapOBO30OCTPOEHHS, ~aydHas
OT IepPBBIX [1aPOBO30B, H3TOTOBJABIIMXCA KYCTaPHO H OLIYIbI), B MajeHb-
KX MacTepCKHX, 3a JHWYHBIA CTPaX WM DHCK HHXKeHepaMh — IHOHEepaMH
H.-J. Jena,

6. Te e 3KOHOMHMYECKHE COOOpaKeHHs 3aCTaBAAIOT y Hac (a TaKke
H B JPYTHX CTPaHaX) BO3MOXHO 6oJee NPOJOJIKHUTENbHOE BPEMH VTHIIH-
3WPOBATH CTApble MAJIOMOILHbIE THUIH, MePeBOAs MX C MarucTpajiei HA JO-
poTH BTOPOCTENEHHOTO 3HaueHHs HaX Ha manespel. Ho B CCCP mapo-
BO3HBI napk OoJiee uyeM HANOJOBHHY 3arpyxeH THIAaMH I1apOBO30B, He
VOBIETBOPAIOIIUX VIKe COBDeMeHHBbIM TpeOOBaHHTM, M T4K Kax 3aMeHa
ux ©OoJjee, MOUIHBIMM THNauMH nOTPedyeT 3HAYMTEJNbHOTO BpPEMEHH
H CpPeJiCTB, TO MNOXHHUMAeTCd BOMPOC O MOJHATHH HX MOIIHOCTH M 3KOHO-
MHMYHOCTH TIyTeM CHa0eHHsI WX HeperpeBaTe]sIMH, BOJOMOJOrpeBaTeNsAMH
¥ IIp., 4TO Ha3blBaeTCHd MOJepHH3alHef.
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7. CoBpemeHHble TPeOOBAHHST YBeJIHUHTh MOIIHOCTb H 9KOHOMUUHOCTb
I1apOBO30B BBLIJIBUIal0T BOMNPOC O COBEPIIEHHO HOBBIX KOHCTPYKTHBHBIX
¢dopmax, Tak Kak crapble (hOpPMEI, B mpejenax CyHIeCTBYIOUIUX rabapuTOB,
JONyCKaeMOH Harpy3kH Ha OCb M YCJAOBHH BIHCHIBAHUA B KpHBLIE —
HCII0/Ib30BAHBI NOYTH JO BO3MOMKHOTO Ipejeda.

C jpyroit CTOPOHBI, BONMPOC 31eChb HE HCUEPIBIBAETCH B HACTOsILIEE
BPEMSI TOJBKO TENJOTEXHHMUYECKOHN SKOHOMHUHOCTHIO, HO
HEOOXOMMO TPAKTOBaTh 3 KOHOMHMYHOCTH 3HAYUTENbHO IUIHpE, H NPH
MOCTPOUKE COBPEMEHHBIX MOIIHBLIX JOKOMOTHBOB HX NPUXOAMTCA  OLIGHH-
BaTh €ule ¢ TAKUX TOYeK 3PeHH:

a) 3arparbl MeTanna Ha eJHHHLY MOIIHOCTH (Ha 1 J. ¢.). DTOT BONPOC
BaXeH HE TOJbKO € TOUKH 3PEHH# MEIIEBH3HBI JOKOMOTHBA, YMEHBIIA-
1ed pacxo/ibl Ha aMOPTH3ALHI0, HO M C TOYKH 3peHHs Ooubureil addex-
TUBHOCTH Beca JOKOMOTHBA, YTO OCOGEHHO BaXXHO Temepb, KOrJa B Cylie-
CTBYIOIHUX JOKOMOTHBAX BeC JOCTHTaeT CBOETO Mpelesa.

Bec meranna Ha 1 1. C. JJsl HEKOTOPHIX COBPEMEHHBIX I1aPOBO30B
npuBeeH & Taba, 1 («[ToaBukHON coctas», 1932, Ne 8—9, crares LUIIB).

Ta6auya 1
INapososst CCCP | Tlapososs CLLIA
C-5-0| 1.5.1] 1-3-
e ]dfﬂ.l lcyl 2-6-1 | 1-5-2 | 2-3-2
lon nocrpodkn . . . . - - » .| 1926 | 1931 | 1925 | 1926 | 1927 | 1927
Bec B nopowHeM COCTOSHHH C TEH-
LEpOM B m - e« ... .| 101 ] 144,8] 102,2| 254,5| 236.6( 197.5
KacaTenbHas MOmMHOCTBE B 2. ¢. .| 1200 | 2000 | 1400 | 4500 | 3800 | 3900
Bec ma 1 xacateabnyio 4. ¢c. B m .| 84,3 | 72,5( 73" | 56,5 62,3 50,7

Orclola BUAHO TIPEHMYILIECTBO aMePHKaHCKMX IapoBC30B. Bomnpoc
9KOHOMHM MeTawjia TIPH Ae(pHIMTHOCTH €ro B HaCTOsIlee BpeMs sBJIAETCA
BaXCHBIM (AaKTOPOM TP OLEHKe MOCTPOSHHBIX MOIIHBIX JOKOMOTHBOB.

3aMeTuM, YTO 3/eCh UTPaeT PeNIatoInyld [POJb He TOJBKO BLICOTA
NOCTAHOBKY TIADOBO30OIIPOEKTHPOBAHWS M MapOBO3OCTPOEHHS, HO M K a-
yeCTBO MeTa/la, NPH IOBBIIIEHHH KOTOPOTO BeC JOKOMOTHMBA YMEHb-
uraeTcd, NoYeMy BHeJpeHHe B HAUI NapK MOIIHBIX JOKOMOTHBOB B 3HaUH-
TEJLHON CTENeHH 3aBUCHT OT BO3MOMKHOCTH HMETb B CBOEM PaCIOpsie-
HHYM COOTBETCTBVIOIIEE KOJHUYECTBO BBICOKOKAYECTBEHHBIX MaTEPHaNoB
(rimaBubIM 06pasOM — CTaH).,

6) C ToukM 3peHHs JeHCTBHA HA XK.-JI. MyTh, TaK KaK 3TO Hemocpenl-
CTBEHHO BJMSET HAa KaANHTAJOBJOKEHWA H 3aTpaTy MeTa/Nia IIPH Iepe- .
yCTPOHCTBE BEPXHEIO CTPOeHHS TYTH. V3 TMapoBBIX JOKOMOTHBOB B 3TOM
OTHOUIeHUK HawGoJee OuaronpuATHe! TYPOOBO3BI Graronaps pasBHOMep-
HOCTH BpAaIaTelbHOTO MOMEHTZ W YPaBHOBEIIeHHOCTH IBHIKYINEro MeXa-
nuama. Hanpumep, mapoBos 0—5—0 3 mpu Harpyswe Ha oCb 16 T HMeer
HaubOJBIIYIO PeaKl| OT KoJjeca 16 T, Toraa xaxk Typ6oeo3 A ¢ 5 cmapes-
HBIMH OCSIMHM H C TOH e CTaTHYeCKOH Harpyskoii — toanko 9,6 T, T. e. Ha
400/p MemHbIITe,

B) C TOUKH 3peHHS YMeHbIIeHHS PacX0oJ0B Ha OOCAYKHBAHHE H pe-
MOHT,

r) C TOUKM 3peHHs BO3MOMXHOCTH YyBeJUUYeHWs TEXHHYECKMX CKOpDO-
cTed.

a) C Touku 3peHHs BO3MOXHOCTH TPHMEHEHH MPH HX 3KCINIOAaTa-
Il HHU3KOCOPTHBIX TOIIHB M TID.
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Bemay sroro Momer ObiTh Takof CJIyudal, 4TO JIOKOMOTHB, HMEIOLIHH
GoJiee BHICOKHMI TeIJIOTEXHUUYECKHH K. I J., NMPH 3KCINIOATaUMH OKaXKeTCs
Meree BBIFOJAHBIM H MOTOMY 'PAacNpPOCTPAHEHHA He MNOAYYMT W HaobGopoT.
Hanpumep B CHIA npu BBeaenuH 6Gojee MOLIHBIX MapOBO30B, KOTOPbIE,
Oaarosaps jo6aBOYHOMY pacxojy napa Ha cTokep u Oycrep M 3HayM-
TeJbHOMY YHOCY IPH OTOILIEHHH CYXHM yrJeM, HMelT NOBBILIEHHBIH pac-
X0J TOILTHBA Ha 1 JA. €. B 4ac, C/IeNOBATEJbHO ABIAIOTCA MeHee 3KOHOM-
HBIMH C TEIIOTeXHHYECKOH CTOPOHHI, o0mias ceGecTOMMOCTb [0 TepeBO3Ke
TOHHB! TPY3a IMOHM3UJACh, T. €. STH NMAPOBO3bl B 00LIEM OKa3amHch HoJee
BBITOJHBIMH TP OKCIIJIOATAIlHH,

dTuM OOBACHAETCA TO fABJEHHe, YTO BCe HOBeHIIHe BHJLI JOKOMOTH-
BOB, IIOCTPOEHHbIE HA HOBBIX NPHHIHMNAX M HMeIOUHe 0cOoOble KOHCTPYK-
THUBHBIE (DOPMBI, JOBOJLHO MeJJIeHHO BHEIPAOTCH, TaK Kak MX 1eneco-
00pasHOCTh JMOJKHA ObITh MOATBEPIKAEHA He <«NapajHbIMH» UHUbpaMu
ONBITHBIX TPOOHBIX MOe3A0K, & MAaHHBIMH TIPOAOJUKHMTENBHOM SKomIoarTa-
UMK, Ha 4yTO TpedyeTcs MPOLOKUTENIbHOe Bpemda. M wacto mpu OmecTAIHX
«rnapajHbiX» NH(Qpax — JNaHHLIA THN (HanpuMep, psJ NMapoBO30B BHICO-
KOro JiaBJieHHs WJad TypOOBO30B) pacHpOCTPAHEHHA He MOJYYHI H JeJ0
OrPaHHYHBAETCH TOJNbKO €JHHCTBEHHLIMH OINBITHBIMH IK3eMIIISPAMH.

Taxum obpasoM paspelleHHe yKas3aHHBIX BajKHBIX BONPOCOB HaXOMMT-
cq elle B CTAAHH MPeJBAPHTENbHBIX HCKaHui. B obaacTH npHMeHeHHsl BbI-
COKOTO JIaBJIEHHS H Np. MHPOBas TeXHHKA MOKAa elle He HAlljIa YCTAHOBUB-
IIMXCA KOHCTPYKTHBHBIX (JOPM ¥ B HaCTOsflllee BpeMs 34eChb HAa MOMOILb
IPUXCIANT MIMPOKas HayYHO-HCCAeJ0oBaTeaboKkass paboTa.

8. HakoHew, cHOBa MOJXHMMAeTCsl BONPOC 060 YBEJAHUYEHHUH CKO-
POCTH ABMKEHHS ToOe3J]oB. [NaBHeimans moOyXaa0mas mpHIY -
Ha — pe3Koe yBeJHYeHHe TeMIa XH3HH BooOlle W HeoOXOAHMOCTh B CBASH
C 3THM 3HAYUTEJNbHO YBEJHYHTb NPOMYCKHYH CMOCOOHOCTb. B KaIWLTAMH-
CTHYECKHX JKe CTpaHax, KPOMe TOl'0, OKAaSbIBAeT BJAWTHHEe BO3DPacTalomias
C KaXJbIM TOJNOM KOHKYDEHIHS aBHO- MW aBTOTPAHCNOPTAa W B CBA3H
€ KPH3HCOM VMEHbIIeHHE naccaxMpckoro JAsmikeHus. Tlocnemnee obGerosd-
TEIbCTBO 3aCTaBJIsfeT X.-A. KOMNAHUKW KalUTANHCTHUECKHX CTPaH JIJist
VAEepKaHHA TPEXHero NacCaXXUPINOTOKA TMOBHINATh CKOPOCTb TOe3I0B,
yBeTH4YHBATb KOMGDOPT M OJHOBPEMEHHO TIOHHXKATh CTOMMOCTb MPOE3[a.
B pesyabTaTe OpPTaHM3ylOTCH TaK HAGhIBaeMble CBEPXCKOPOCTHEHE
noespxa, nNpuyeM 3ta npobGieMa (PaspelaeTCs PA3AUYHBIM  0OpasoOM:
nyTeM BBeXeHHMs B oOpaiesye ObICTPOXOAHBIX ABTOMOTPHCC, IOCTPOHKH
{rnenMaNbHBIX JBHrarejeif — asponoe3noB (Hampumep cucTeMbl BauabiHe-
pa) u np. 3a HCKIOUYEHHEM ABTOMOTPHCC, HAIIEAIMX cebe ITHPOKOe M-
MEHeHHe Ha [PaKTHKe, OCTaJbHble BHIbl TPAHCIOPTa HAXOLATCH TOMALKO
B CTaJ WM HCIOLITAHHS.

Ho BMecre c TeM, PasBUBAETCH M SKCIIOATAUMA CBEPXCKOPOCTHBIX
T0e3/I0B ¥ NPH NOMOLH NapOBO30B. 31eCh JIeJalduCh ONBITHI TIPOOEroB
¢ OOBIKHOBEHHBIMH KyPbePCKHMH TIADOBO3aMH, HO C BeCbMa OOJIbIIHMH
axopocTAMUA. OTMETHM:

a) 81934 r. B CLIIA Ha nopore Unkaro—MuasBoku—Cr. [Toas Kypbep-
CKM# TIO€3J BO TJlaBe ¢ OObUHBIM KYDLEDCKHM napososoMm 2—3—2 1mpo-
men nmeperod 137 kM co cpeaHed ckopoctbio 122 KM/4ac; co cKOPOCTbIO,
He CITyCKarolercs Huke 145 km/yac, noesx npomen 111 kM; oguH mepe-
TOH B 6,7 KM ObLT MPOHIeH €O CKOPOCTBIO 157 kM/uac M  MaxkouMadbHas
CKOpOCTh Obliia 167 kM[yac.;

6) Ha x. A. INapmx—J/Inon—Cpenu3eMHOe MOpe BBEJEHBI SKCIIPECCHI,
HAyLIHe CO CPpelHeH CKOPOCThio 98 kM/yac; B AHIVIMM SKCIpeccH XOMAT Ha
HEKOTOPBIX yuaCTKaX COo cpeAHied CKOPOCTbI0 115 kM/vyac, mpuuyem IpH
NpOGHBIX MOe3KaX OTMeueHH cxopocTH 145 u 161 xm/yac.

10 HcTopre naposo3a
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Ho, nousiTHO, pasBUTHE MOAOGHBIX CKOPOCTEH MPH NOMOMIM OOBIKHO-
BEeHHBEIX MMApPOBO30B, 0Ka3aJ0Ch SKOHOMHUECKH OY€Hb HEBBIMOJHBIM, [IOUEMY
B HACTOSIILIEE BPeMs TNPUCTYNHIH K TOCTPOMKE CIeUHATbHLIX C Y Il € P-
9K CMpPecCCHbBX MapOBO30B, MOKPHITHIX BMECTe ¢ TEHIepOM OOIIMBKOMN
obrexaemMo¥ ¢ opPMbl, 3HAUHTEJBHO YMEHbUIAIONLEH COMPOTUBJIEHHE
BO3/yXa JBHKEHHIO,

[TogoOHBIX MapOBO30B IOCTPOSHO YiKe HECKOJbKO LITYK, HanpHMep,
Ha K. A, Heto-Vlopk—CeHTpan Tako#l naposos tvna 2—3—2 paccyuTaH Ha
pabory c Toe3xaMy HOPMAILHOTO Beca €O CPeIHHMH CKopoctsaMe oT 115
no 150 km/yac; Ha XK. A. Bantumop—Oxaiio B CILUIA mocrynua B akcmioa-
TalM0 MapoBO3 TUNa 2—2-—2 ¢ HAarpysKoH Ha ocb 26,5T M pacCYUTAHHBIM
Ha JBHJKEHHE TIO TOPH30HTAMH CO CKOpPOCTBIO 145 kM/yac ¢ cocraBoMm B
230 T m ¢ MakcHMaJbHON cKOpocTbio 165 kM/yac.

3ameTnHM, 4TO MOAOGHOE 3HAYHTEJbHOE YBENHYEHHE CKOPOCTEH Tpe-
OyeT COOTBETCTBYIOULEH PEKOHCTPYKIHH NYTH, OCOGEHHO B KPUBBIX.

Ha ypeauueHMe CKOPOCTH JBHXKEHHS IIOe3J0B (IABHBIM oGpas3oM IO
coobpax<eHHAM CTpareruyeckoro nopsiaka) B EBpone o6paieno oco6oe
BHMManHe B ['epMaHuy, npHYeM HalJIeHO, YTO NMPH CKOPOCTSX cBbime 130—
140 km/yac oOrekaemasi hopMa He TOJBKO MApPOBO3a, HO W TI0e31a, SB-
JaseTcd HeoOHXOAUMOH.

13 CKOpPOCTHBIX TepMaHCKHX TIAPOBO30B I[OCHeJHEro BpeMenyu obpa-
maer Ha ce0s BHHMaHWe NMapOBO3 THNA 2—3—2, NMOCTPOEHHLI Ha 3aBOIE
Bopaura ¢ Beaymumu Koaecamu auamerpoM 2 300 MM M TpeMs LMAHHAPA-
mu (1934 r.).

OnelTHas noesjaka B HioHe 1935 r- Ha auHHM Bepaus—IamGypr ¢ noes-
Jaom Becom 205 T nana Hamboabuyio ckopocth 1956 km|yac, npuyeMm Hau-
OoJblIasi MHAMKATOPHAas MOIIHOCTL JocTHrana 3430 4. ¢. DToT maposos
YMeeT Harpys3Ky Ha CrnapeHHble oCH — 18,8 T W naBaenwe mapa— 20 ar.

BeesenueM OBICTPOXOAHBIX MOE3JOB 03aGOYEHH! B HACTOsIEE BpeMst
maxxe PpaHUNsa W AHTIMS, TJE€ HMEIOTCH NOoe3/la, CKOPOCTb KOTOPBIX JO-
cruraer po 160 km/yac.

Peskoe nosbinrenvie cxopocty 8 COCP Taxxe TpeGyer MOCTPOMHKH
B Oavadiiee BPEMT HOBBIX NMapOBO30B OOJBLIOH CKODOCTH. Y Hac yie
HMEEeTCs TIPOEKT TaKoro OBICTPOXOMHOTO NapoBo3a A  HauboJbIIel
ckopoctu 140 km/uyac (naposos thma 2—4—2). Kpome Toro Bopoumuaos-
NpajCK¥m MapOBO30CTPOHUTEAbHBIM 3aBOLOM OyAer BCKOpe NOCTPOeH mna-
poro3 cepun MNC obOrexaemoit dopMbl Aas ckopocredl mo 145 kM/uac,
npdyeM nyrem oOGJeryeHus Beca ABHKYIIEI'0 MeXaHH3Ma (TIpUMeHeHHe
JIETHPOBAHHBIX CTaNeH) JHHAMHYeCKOe JefiCTBHE Ha NYTb HE YXYJIITUTCH.

[TpOU3BOMATCH ONLITLI 110 AOCTHXKEHHAM BBICOKMX CKOPOCTeH ¢ cy-
lecTBYIOMHMHA napoBosdamu. Tak, 18 HosiGps 1936 r. 6b1a nmpoM3BeeHa
onbiTHast moesfka Mocksa—Jlennnrpaj Ha naposose cepun CY co cpenuei
CKOpOCTBIO 98 KM/yac w makcaMamsHO# 132 kM/yac, HeCMOTpsl Ha Hebmaa-
ronpHsATHbIe YCJIOBHsI morojiwl. Ilpuw npuaanum mapososy CY o6rekaemoit
(hopMBl CKOPOCTE MOXKeT OBITH yBedHueHa mo 150—160 xm/yac.

§ 26. JUAMETP BEAYIIUX KOJIEC

Bonpoc o amuamerpe BeSyIHX KOJdEC MepecMaTPHBAION HECKOIbKO
pas B 8aBMCHMMOCTH OT HaNpaBleHHHA B X.-J. TexHHKe. CHauaxa ITHaMeTp
BIOBMOKHO GOJbIIe YBeIHWIHBAME, YTOOGH JOCTHTHYTH SHAUHTEILHBIX CKO-
pPOCTed NIpH OrpaHHYEeHHOM 4YHCae 0OOpPOTOB Oceil BO H3bexaHue Harpe-
BaHHS TPYIIHXCs 4acTed H YMEHbIIEHHS MATHSA Napa U UCKAXEHUS HHIHKA-
TOPHBIX JHarpamMm. B maposose 2—I1—1 «Cornwall» (¢ur. 79) numamerp
moctur paxe 2590 -mm. Ho, ¢ apyro# CTOpOHBI, MPH 3TOM NPUXOIUTCSA
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BBICOKO IOJHHMATh KOTeJ H, CJIeAO0BATENbHO, HLEHTP THAXKECTH maposoasa,
Yo B O6UIEM He OLOGPAIOCh, TaK KaK CUMTaNH, WTO I[3apOBOS TepAeT
CBOI0 YCTOWMHBOCTH ¢ €r0 JABHUKeHHe ¢ OOUbIIHMH CKOPOCTAMH OyleT He
Gesonacuo, YnoObl COSMMHHTL GOVILIIME KOJeCa ¢ HMSKHM  IEHTPOM Td-
HECTH, HMHOMLE TPHHHMAIK Psill BeChMa OPHNHHAILHBIX Mep, HampuMep:

1

U0 oUGo00 209 00

o0

0000000000000 |
- Tefslali¥oleRel o]
QO OVG 000 OO0 00

o

;

dur. 243

1) npuaaBaau KoTaam (opmy, 06XOASMIYI0 OCb, Hanpumep (¢ur. 243)
koten mnapoBosa 1—I—1 dpanuysckux CeBepHBIX XK. J. cHcTeMbl Mak-
Konnenns (Mac’Connell) ¢ asoiHO# TOnOYHOH Kamepo# (50-e rojael);

2) TaKk KaK TONKH CTPOMJHCbH raybOKHe, TO OCOOeHHble 3aTpyIHEHHS
OBITM TIPH B3aMMHOM pasMeIlleHHH OCell H TOMOK, NoYeMy HHOI'Za COOTBET- .
CTBYIOIMM 06pa3soM H3MeHSIH (PopMy NOCAeNHHX, Hanpumep (pur. 244)—
1852 r. Anraua uau (cur. 245) — aBofiHOH KoTea mo npoekty KanbGypHa
(Calburn) — 1854 r.;

dur. 244 dur. 245

3) BBIHOCHJH BeJyliHe OCH 3a npeleJbl KOTJa, KaK, HanpuMmep, B ma-
poso3sax Kpamnrona (dur. 78);

4) mawoHel, OblI JAadke TPHMEP MOMEIleHHs] KOTAa TI0L BeILYIIEIO
OCbI0 B M3BeCTHOM napoBo3de Tpestuka «Comnwall» (dur. 246), HO, Kax
cKkasago 8 § 11, xOTea 3areM TOAHSIN Hag ocbio (dur. 79) w TeM He Me-
Hee NapoBO3 pasBHBaJ HauOOJbIIYIO B TO BPeMsS CKODOCTB B MHpE.

Beimg mpuMepbl NPHMEHEHHS KOVIeC HOKIIOUHTeNNHO OOoJbIINX JTHa-
MeTpoB: B mnaposose «[laprmkanka» («La Parisienne») Tmnma 0—3—0
H B BaroHe CHCTEMB <«3cTpajia», IOCTPOEHHOM 3aBoaoM Boulet & C°
B [Taprmwe B 1886 r. [JluameTp KOJec AJs NMapOBO3a, TeHAEepa M BATOHA OBLI
B3sAT B 2500 MM (dur. 205 u 206). OnbITel ¢ STUM NapOBO30M ObIIM He-

Y.Aa4uHbl.
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B panbHefilieM nepemyii CHOBA K YMEHBIIEHHIO AMaMeTpa BeAYIIHX
Kosec D, Tak Kak 1o H3BecTHO# (opmyie
dz.fi

Fk="'lm' D ‘Pf

cuna Taru F,o0parHo mpomopuuoHaabHa auamerpy D. ITosromy Hauanu
0CO0EHHO 3HAYUTEJBHO YMeHblaTh D B TOBAapHBIX [AapOBO3axX, JMOBEJIs MX
y Hac B napososax 0—4—0 O u apyrux no 1200 MM, ¥ yMeHbIIHJIH y mac-
CaXUpcKuxX naposo3oB 1—3—O0H aumamerp ¢ 1900 mo 1700 mm.

Ho 6e30macHoCTs BBICOKONO IieHTPa TsKecTH Oblia JoKasaHa ewle
B 1850 r. 'amemnem (Gamell), ¢ Apyroi xe CTOPOHBI, MNOBbIIIEHHAA Ha-
Npy3Ka Ha OCH MPH MaJblX JHaMeTpax KOoJeC BbI3bIBAET SHAYMTENBHOE
yieJbHOE [aBJeHHe H NMOTOMY CrnocoOCTByeT OBICTPOMY HM3HOCY Pe/IbCOB
u Oampnacked. TlosTomMy TEneph CHOBAa TEPEXOUAT K CIapeHHBIM KovlecaMm
BO3MOXHO OOJbINEro AuamMeTpa, AaxKe B TOBAapHBIX NapoB03ax, JO0Bels
B HUX Jauametp 1o 1600 mM u Beime ! M MOJHHMAs OCb KOTJA IO Mpenena,
JIOMYCKaeMono TabapuTroM; UTO XKe Kacaencd VBeudeHHds CUVIbl TSAMH, TO
370 JOCTHTAETCH MIYTeM VBETHUEHHWS UHCIa W pasMepos LHIHHAPOB ¥ Ja-
BJICHHS TIapa.

§ 27. YBEJIMMEHME CHUJIBI TATM  TNOCPEICTBOM YTHJIHU3ALHH
HArPY30K TEHIAEPHBLIX U MMOAJEPXHBAIOIIHUX OCEN

31ech MOXkeT ObITh HECKOJBKO CrocoOO0B:

1) yBeIMUHTE /B IHHALPOBYVI CHJIY TACH [1apOBO3a IIyTeM
TOMeIIeHHs HOBOH mobaBodHON MAlIHHL, KOTOpad, MoJdydas map oT
obleno MapoBO3HONY KOTVA, TIDHEQIHT B JBHIKEHME:

a) TeHIEePHbIE OCH HIH

6) mojjep:KHUBANOLIHE OCH I1apoB03a,

NpH 3TOM HOBBIE MANIMHBI IYCKAITCH B XOJ TOJBKO HAa OCOOBIX MecTax
nytu (NOJbeMax, NP TPOTAHHH C MeCTa CO CTAHIHH);

2) VBeIMUWTH TOJBKO B HALIEKallWi MOMEHT CUeTNHOH Bec na-
POBOBA IIYTeM H3MEHEHHs HarDYBKH MEAULYy OCAMH, He MpHOaBJss HOBOH
MiaTIIFHDL ;

1 B GuicTpoxonHOM o06TekaemMoM MapoBo3e THNA 2—3—2, NOCTPOEHHOM 3aBOAOM
Bopsura B 1934., nuamerp Beaymux koaec pasen 2300 s
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3) MaM YBEJIHMMTb ¥ -CLETIHOH Bec M MHIHHIPOBYIO CHJY TSAMH, BBOJS
CrelMajJbHO JJs 9TOr0 CKOHCTPYHPOBAHHBIE OCH.

IlepBriit cnoco6 aaneko He HOB: eme B 1863 r. uuxk. Crépox (Stur-
rock) B AHDIHH TIPHMEHHV TIAPOBYI0 ABYXILHIHHAPOBYI0 MalUMHY K TeH-
JIePHBIM CIAPeHHBIM OCSM, CPeJIHAS W8 KOTOPBIX OblWIA CleqaHa KOoweHYa-
Toi (cpur. 247). Tpy6er E, yaoxeHHble Ha JHe TeHAepa, 06pasoBLIBAIH

dur. 247

KOHJAeHCaToOp; no Tpy6e F OCTaTOK He YCNeBmEro CKOHAEHCHPO-
BaTbCs Mapa OTBOJMACA B aTMoc(epy, a KOHJEHOaHOHHAas BOAa, Via-
psAsch B BOPOHKY, NOMelleHHyI0 B Gojee mupoko# tpybe Fi, BosBpalia-
Jach B TeHaep; A — naponpoBoAHas Tpy6a M3 KOTIa.

111

0KkyoMbodor e i
J2monH yena . £

dur. 248

Cuna TAry napoBo3a, Ouarofaps TaKHM «MOTOPDHBIM TEeHJe-
p aM» yBeauuynaach Ha 30—50%o, mouemy MOLOOHBEIX TeHAEPOB HJiA TshKe-
JBIX TOBAPHBIX Moe3nor Boubiroil Ceseproit K. J. B AHCIHW ObLIO M10-
ctpoeso 46. TTomobHBIX NPHMEPOB GBIIO HECKOIbLKo, HampuMep B 1917 T.
p C. Amepuke ma FOwxHo# K. m (Southern RW) na Tempjepax mnapoBo30B
1—4—1 6blIH MOCTABIEHBl BHEMIIHHE IHIHMHIPEI, TIPHYEM ‘TeHIepbl Opar
mick tana 1—4—0 w 1—3—0 (dur. 248).

B C. Amepuxe 8 1910 r. cTamrd mpHMeHSTs: 0C00VIO HeGOMBIIVIO Mapo-
BYI0 MAIllMHY, TaK HasblBaeMHIl GycTep, KOTOpas NPHBOJAUIA B JBHKEHHE
3aHIOI0 TOAJEPKHUBAIONIVIO OCk MapoBO30B B THmax 2—3—I1, 1—4—I1,
1—5—1, HO B HacTodllee BpeMs OOLIKHOBEHHO IPHUBOJAAT B JABHKEHHE
U OycTepoM JIBYX- HJIH TPEXOCHBIE TeJEXKKH TEHIEepPOB, IPHYEM CHJIa TATH
vBeIHUHBaceTca Ha 15—200/.

XoTd CTOMMOCTb OVCTEPCB JIOBOJLHO BHICOKA W MX MaIIHHBEl B 00LIIeM
HEIKOHOMHYHBI, HO BHITOZa OT BO3MOMKHOCTH VBeJHUYEHHsS Beca I[0e30B
H HX CKOPOCTM Ha OGOJbIIMX MOABEMAaxX OKa3alach HACTOJBKO BBICOKOM,
YTO CTOMMOCTb GYCTEepPOB OKymaeTcss U B OUeHb KOPOTKoe Bpemd. [loaromy
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umd B C. AMmepHKe Hayaiau cHaOxaTh Jaxe MACCa)KHUPCKHUE MapoBO3LI H
[IOABMJKCH CllellHajbHble 3aBOJbl, Hanpumep ®pankaun U K° DBernexem
M JIp., 3aHMMalollHecs: H3roToBjJeHHeM OycTepos.

B Espone Gycrep He mpuMeEaaH, Ho ¢ 1923 r. 8 Auraum Gycrep wHa-
yany TPHMEHATh ¢ OOVLIIHM WonexoM Ha mnapososax 2—2—1. [Toaarator,
4yTO OyCTep MOMKET HECKOJbKO YCHJIHMTL CTapble MapOBO3HL.

dur. 249

B mpHBe/ieHHBIX CAYVYAAX [ADORble MAIHHBLI TeH/IEPa MIYOKaTHCh B X0
B Cayuae meobxomumoctd, [ipn STOM, MOHATHO, KOTEJX JOMKEH OblI jia-
EaTh OOJBIIOE KOJMHYeCTBO mapa. [lpmMepoM VTHIHSALHE TeH/IePHEIX
OCeH OCHOBHON MalllMHLI [1ADOBO3a MOKET CHAYKHTD [LeCTHIIHAHHADOBbIA
Tpwrrexc (dmr. 174).

Veemvuenue TOJBKO CLENHONO Beca NMPOH3BO/HTCH MW  aBTMOMATH-
YEOKHMM [PHBOLOM OT TIEPEeBOUIHONO BHHTE WVIH (PYYHBIM IIDHBOJLOM OT
DPYKOSITKH MalIHHKCTE, TIPHYeM T[POHCXOJHT BPEMEHHOE M3MeHeHWe pac-
npejiefieHUsi HATPY30K MeXJy OCAMH. ¥ Hac Takoe HmpHcnocobieHde OblLIOo
nocrasaeno COPMOBCKMM 3aBOJOM Ha mapoBo3ax 1—3—I1 C, HO B 3KCILIO-
aTalHH OHO OKAa3aWloCh HEeY/LOBJICTBODHTENLHBIM H Tenepb ¢ MapoBO30B
ceprm ‘C CHATO.

Tperufi THO BBUIY CBOeH CJIO0XHOCTH YmNOTpPebJsiAcA O4YeHb DeIKO
U Temepbp oOcTaBaeH. [IpEMepOM MOXeT CIyXUTh naporos 2(3)—2—I
Kpayoca (Mromuxesr), Oppiumii Ha Boemuproit BricTazke B [Tapmke B 1900 T,
(cur. 249). Mexay ocsMH TeJeXxKH MOMeIleHa TPeTbs BCIOMOraTe/JbHas
OChb, He3aBHCHMasi W He HMewlnas OOKOBOro IepeJBHIKEeHHH, IOYEMY OHa
Oblra 6e3 rpebHed s Gosee Jerkono mpoxoga mno KpuBbM. OcobbM
MEXaHH3MOM, COCTOSIIIIMM M3 JBYVX NApPOBBIX IHJHHAPOB, NOKa3aHHbIM Ha
¢ur. 249, sta ocb MOXKeT NMOJAHHUMATHCH H, KOTJa HaJA0, OCNYCKAThCA H IPH-
KAMATHCS K pebcaM. [Ipy onyekaHWR BHHS HA 3TV OCh  4BTOMaTHUECKH
HAYUHAIOT JeHCTBORATh JBAa IHIHHIDE OJ/IHOKPATHOMNO PACIIHMPEHHA, TIPH-
BOJSLME ee RO Bpalledde, TIPHUYEM TOayYaeTcd AoOaBouHas CHuTa TSI,
paBHas 2440 kr, T. e. okoJo 50°%¢ BCel CHJABI TATH, Pa3BHBaeMOH IJIasHOH
MalITHHOH.

Kaxk BuauM, yCcTpPOHCTBO KpaiHe CJI0XKHOEe. 3aMeTHM, uYTO 3TOT Mapo-
BO3 BOODIE OTIMYAJCA PALOM OPUIMHHATHHLIX JTeTalmedl W MpeaCTaBJISLI
OJIHY U3 JAOCTONPHMedaTeJbHOCTeH BBICTaBKH.
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BulitH @ ApyrHe mpeAJosKendsl VBeJTHUHBATbL CHVIY TPeHHA MEXKIV peib-
caMu W KogecaMu, mampumep s 1851 r. Kpayce mpeimosku JWis 9TOMO Imo-
CTABUTL B CepeuHe OCoObIH BO3BBILLIAIOLUIHICT Pe dIb'C TP eHM s, Ha KO-
TOPBIA JLOMKHBL OBIIM HA/LABIHBATE NOPHIOHTAIEHO JIENKAILHE [POVIAKY [1a-
poBO3a — Coco6, KOTOPLIH paHblle ObI YiKe PexoMeHIoBaH BuHboJeM
M DPHUKCOHOM, a IIOTOM B H3MeHEHHOM BHJe npHMeHeH B 1863 r. demnem
(Felle) B napoBose npu mnocrpoitke TyHHeas Ha Mon-Cenu u B Jpyrux
MecTax, HO OH OKazancs (PaKTHUYeOKH HeY LOOHbBIM.

§ 28. CTAHAAPTHU3ALIUSl THUIIOB IAPOBO30B

B macrosiiee BpeMs WeJbIH P CTPaH SaHAT BOMPOCAMH CTaHLAPTH-
3alyH, LA 4Yero cOpasoBaHbl CMelHadbHble KOMHTeTH. B ornolleHwd mna-
‘POBO30B MOCTAB/IeH BONPOC M O B3aUMO3aMEHAEMOCTH HX JeTaled.

" Ho rpanjaMo3Hasi ¥ MHOTOJIETHSI 3ajada CTaHJapTH3alHH THIIOB 'BO3-
MOXKHA ‘TOIBKO TIPH VCAOBHHE 00 beIHHEeHHS BCeN0 .-/ X08fHCTBa CTPaHbl
M COBMECTHOH [JIeATEJbHOCTH B 3TOM HaMDaBJICHHH TPEHCIOPTa M apOoBd-
80CTPOUTENBHON ITPOMBIIIIEHHOCTH.

B arom HanpasieHHH HAHOOVIBIIEN) BHAMAHHWS 3acayKHBAOT paborbl
Fepmancwono KOMHTETa MO MapoBo3HBIM HopmaM (Alna), ©CHOBaHHONO
13 ¢pespans 1918 r., u ero pacnopsiaurensHoro Gropo (Elna). Tlocae o6b-
€/IYHEHHA DepMaHCKUX [AOpOor ABHJach HeoOXOIMMOCThL CTaHIapTHZOBATh
THIIBI NAPOBO30B, TaK KaKk HX HAMWLO OKasalocb 57; OHH CTPOHJIHCH
B ‘OBIBIIMX Pa3HBIX NEPMAHCKHIX NOQVIAPCTBAX B S8aABHCHMOCTH OT ‘MECTHBIX
VCIOBIHEH,

M3 arux THIMOB BLLAETSETCH DA MapPOBO30B, SBISIOLIHXCT 10 raydo-
KOH NPOAYMAFHOCTH KOHCTPYVKIHH ¢ M0 BCeM SKONMIOATaALMOHHBIM KavyecT-
BAM OJTHUMH W3 JYUIIHX B MHpe. [IpHBO/MM HX nepedyeHb ¢ HEKOTODbIe
pasmepsl (taba. 2 u 3).

Jlo coenumerwa K.-J. CeTH TepMaHCOKWe HeGoJblIHe nOCYLapCcTBa
MMETH Malyi MpOTSKEHHOCTb, H TIOTOMY YHCIO VKa3aHHBIX [1aP0BO30B
ObLI0 OBl A8 BCEH CETH HEMLOCTATOUHBIM; IC JPVIOH JKe CTOPOHLI, MpH HX
IpPeBOCXOJAHBIX OONIMX KauecTBAX MHOTHe JeTalH yie He Bcerja yjAoBJe-
TROPSIH COBPEMEHHBIM TPEOOBAHKHAM W HE MOMTH ObITh [DHHATHL  IipH
craggaprusaiuy. [lostomy OblIO TOCTAaHOBJEHO CO3/AaTbhb HOBBIE CTaHAap-
TU30BAHHbLIC THILI ‘M HOBLIE MAaPOBO3Ll CTPOHTHL 101 3THM HOBBIM IIPO-
eKTaM, NMpUYeM B HHX JOKHO ObIO OBITH BO3MOXHO OOJbliiee YHCIAO
OJHHAKOBLIX H B3aHMHO 3aMeHACIMLIX YACTeH.

Jla yeTaHOBIeHHSA HOBBIX THINOB 0BLIA 00Pa30BaHa CIelHalbHas Ko~
muccHs (Bepaus, Terenb), KOTOpasi MOCHe BCSCTOPOHHENO  OGCY K TEHHI
BOMPOCAa C YYacTHEM BCeX 3aMHTEPECOBAHHBIX MpPeJCTABUTENEeH NPOMBIII-
JEHHOCTH yTBepJAHJa CJAeAVIONIHe THIBI CTaHJapTH3UPOBAHHEIX NapOBO-
30B (BCe ¢ MepenpeBoM Tiapa) W IPeIJIOKHIA TPHCTYIIHTE K MX JAeTadb-
HOMY TIPOEKTHPOBAHHIO:

1) 2—3—1— ;11 CKIOPBIX MOE3J0B B JBYX BapPHAHTAX:

UETBIPeXIIHIHHADOBBIH KOMIAVHIL W ABVXIUMIHELPOBLIH
OJIHOKDATHONG [PACHIMPEHHA JJsi ONBITHOTO OIIpeIee-
HHUSI HAUBBITOAHeAmero THma Mawmue (¢ur. 260 u 251);

2) 1—4—1—maccamupckrAt ¢ 3 uIHEgpaMy (hur. 252);

3) 2—3—0—maccaxupoKHil ¢ 2 TIHMHEHDAME;

4) 1—5—0—TroBapHBIH B JABYX BapPHAHTaX: ¢ 2 W 3 IMIHHADAMH OJL-

HOKpAaTHOro pacmupesnus (odur. 217);

5) 1—4—0—roRapHbIil ¢ 2 IFVIHAHIDAMH;

6) 1—3—0—moBapHblil ¢ 2 IIHTHHTIDAMA;



152 Hoseiiwee spems (nocae 1920 2.)
£y
Fon u 3aBon e
Kenesunme © §
Tan Cepns noctpoiku g
LOpOTH 5"
nepsoro napososa | O £
T &
IMaccaxHpcKue
BaBapckue . . . « « + . 2-3—1 St/g 1912 Maddeii 120
Banenckme . . . . . . .. 2—3—1 1Vn 1919 Madoet 100
BiopremGeprexne . . . . . 2—3—1 £ 1908 Sccnmuren | 100
CaKCOHCKME . . . « . . . . 2-3—1 XVIIIH 1917 T'apruan 100
CakcoHcKHe . . . . . . . . 1—4—1 XXHV 1918 aprman 100
Oupnenbyprckne 1—4-1 Sio 1917 I'anomar 100
ToBapHbie
Basapckue . . . . . . .. 0—-5-0 95/, 1920 Madpdet 60
Banenckwe . . . . . ... 1—4-0 Ville 1908 Maddeit 65
Bioprem6eprckne . . . . . 1—6—0 K 1918 ccannren | 60
CaKkcoHCKHME « . . . « . . 1-5—0 XIIH 1919 Taprman 65
TaHk-napoBo3bl
Basapckwe . . . . . . . . 1—3-2 Ptt/g 1911 Kpaycc 90
Bapapckne . . . . . . .. 0—4—0-+-0—4—0 Gty 1914 Magdei 50
Banenckwe . . . . . . .. 1—3—1 Vie 1914 Kapacpys 90
Caxkconckwe . . , . ., . o 1-3-—1 XIVHT 1918 Taprman 75
CaKCOHCKHE . + + + « . + » 0-5—0 XIHT 1918 I'aprman 45
MMpyccxo-Tec
Kypbepckue , . . . . . . . 2-3—1 01 1925 Bopaur 120
Kypeepckue . . . . . .. 2—3-0 St 1910 IIeapukondg | 110
Kypbepckue . . . . . .. 2—3—0 Sy, 1914 T'enmens 110
Kypsepcgne . . . . . .. 2—3-0 S2 1914 Byaxan 110
[Maccamupckue 2—3—0 Pg 1914 IlIpapuxond | 100
[accawupckne . . . . ., 1-4—1 Py 1922 Bopaur 120
ToBapHue . . . . . . . . . 0—1—0 G'g 1912 axay 55
ToBapabie 0—5-0 Gy 1910 lenwean 60
TOBADHNE. & & v o o o 1—-5—0 Gia 1917 Tenmens 65
TaHk-mapoBo3sl . . . . . , 2—-3-2 Tig 1912 Byakan 90
Taux-napososmr . . . . . 1—4—1 Ty 1913 Vauon 65
TaHg-maposossl . . . . . . 0—5—0 Tig 1914 Ilsapnkond 40
Tauk-mapoBOssl . . . . . . 1—5-1 Ty 1922 Bopaur 70
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Tabauya 2

T n ) ]

= -] =) i = E

':5 8 L] .9(' : 3 E. = E =

= 3 = = = = = ¥ m ©

= *a [ § | & 3 = 23| 8= 2

9 8 m = o e e o s = = [Ipumevanne
= g = - m o) - g =]

U Iy =} 5 s Lz @ =

e B H o = o = g e E

s | 8 8 g = 8 5 s 8 3 3 E

Ha B & = == b = = (== 1 (&)

15 4,50 4 425/650 670 2000 89,5 48,0

15 5,00 4 440/680 680 2100 97,0 53,4 Qur. 233

15 3,95 4 420/620 612 1 800 87,8 48,0

14 4,50 3 500 630 1905 93,5 BO.7

15 4,50 -+ 480/720 630 1905 99,9 68,6 ®ur. 235

14 3,00 2 580 630 1980 73,9 45,4

16 3,70 4 450/690 | 610/640 1270 83, 83,4

16 3,75 4 395/635 640 1350 1.1 65,5

15 4,20 4 500/750 650 1350 108,0 94,6 dur, 218

14 3,90 3 570 660 1400 46,5 82,8

13 2,34 2 530 560 1500 92,8 47,4

15 4,256 4 520/800 640 1216 127,6 127,6

12 2,00 2 540 640 1600 78,4 49,9

12 2,30 2 550 600 1590 82,2 49,4

12 2,97 2 620 630 1260 77,3 77,8

Tabauya 3

CeHCKan X. I

16 4,50 2 650 €60 2000 108,9 59,2 dur. 251

14 2,86 4 430 630 1980 7,2 50,9

15 3,18 4 400/610 660 1980 83,1 53,2

14 2,86 3 500 630 1980 80,9 53,4

12 2,64 2 o75 630 1750 78,2 51,6

14 4,00 3 520 660 1750 110,4 75,7 Dur, 252

14 2,66 2 600 660 1350 69,9 69,9

12 2,63 2 630 660 1400 76,6 76,6

14 4,70 3 600 660 1400 114,1 99,4 dur. 217

12 2,44 2 360 630 1650 105,0 51,1 $ur, 238

12 2,56 2 600 660 1350 97,6 63,4

12 2,30 2 610 660 1350 84,9 84,9

14 4,36. 2 700 660 1400 127,4 95,3 Qur. 219
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7) 2—3—2—nacCackMpCKHit TAHK-MAPOBO3 ¢ 2 IHITHHIDEIMH

8) 1—3—I]—macCaKHpOKHH TAHK-NAPOBO3 ¢ 2 LHIHHIPAMHU,

9) 1—5—]1—meBaPHbIH TAHK-1AP0B03 B JABYX BapHaHTaxX: ¢ 2 W 3 1H-
JHH/PEMH OUIHOKPATHON PaCIIHPEHHS ;

10) 1—4—1—ToBapHblii TaHK-NAPOBO3 C 2 LUHJIHHAPAMH.

43 mpybly 134,93 Brymp. duawerp. 129 mpg 4921 ey,

| N— : = '_;-r e
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8089 38040
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23000 M+m§4— 21925
gL,

dur. 259

Jnsi Bcex NpUBeJeHHBIX JECATH THIOB jaBleHHe oT ocu 20T, JIOTIY -
CTHMOE JJ151 IyTH U MOCTOB.

dur. 252

Jast MaHeBPOBOM CIykObl OCTAHOBHAMCH Ha CJAEAYIOMMX THNax §e3

meperpesna: ;
11) 0—5—0 — Tauk-napoBo3 nJsi MaHeBPOB Ha CTAHLUMAX C COJHMI-

HBIMH TIYTSIMH;
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12) 0—4—0—T0 K€ ¢ MeHee COJHIHBIMU TYTAMH H
13) 0—3—0—r10 xe €O CAadbIMH NyTAMY.

IIpn stom jpaBJeHHe OT
ocH jponymeso 20 1T Aad
nepeoro tHna u 17,5 1 jpas
JIBYX MOCJIeIHHX.

Has  nyret BTOpOCTE-
INeHHbIX CO CaabbIMH  pelb-
caMH, JONYCKAWIIUMH JaB-
JeHue oT ocu B 15 T

14) 1—3—0 — paa  nac-
CAXXMPCKHX M TOBApPHBIX TIO-
€3/10B;

15) 1—3—1 — nacca-
JKHPCKUH TaHK-NapoOE03;

16) 1—4—1 — ToBapHbBIi
TaHK-NIapoB03.

Bee Tunel  gas moesx-
HOH cayxKObl CHAOXKEHBI IO
JlorpeBaTe/IIMH  BOJBI.

Taxum obpasom ycranos-
JeHo 16 THNOB cTaHIapTH30-
BaHHBIX IapPOBO30B. ¥ CTAHOB-
JIeH PsIJ CTaHAapTH30BAHHBIX
Pa3mMepoB PasiHYHBIX yacTei
.1apOBO30B:

HAPVIKHBIH JHAMETP KOT-
aa: 1900, 1800, 1700 =
1500 mm;

BHYTPEHHHH JIHaMeTp LH-
JUHAPOB  (He KOMMAyHX):
650, 600 u 570 mm;

XoJ mnopwHsa: 660. MM
JUIsl TIOe3JIHBIX NapOBO30B H

.630 MM 1T MaHEBPOBBIX;

JHaMeTp BeAyIHX KOJec
[IapOBO30B: KYPbEPCKHX —
2 000, naccaxupckux—I1 750,
TOBapHbIX — 1400 u maHen-
poBbIX — 1 250 mm;

JHaMeTp IOJ/IePIKHBAI0-
mux Kojec: 650 My nas me-
peaHux Tedexexk u 1250 mm
JUIS 3alHUX MOJAJepXKHBA0-
LIUX OCeH.

Bce napoBoael, cHabxkeH-
HBIE TIeperpeBOM, JOJIKHBI
HMeTb 3JIeMeHThl IIleperpesa-
TeJNed C YeThlpbMsi Tpy6Gamu
30/38 MM, pacnosoxesHbe
B JKapoBo# Tpybe pguame-
Tpom  125/133 mm. Ilpu

;-*;mf-—'

| .

e A~y

dur. 253

AJIHHE KapoBeIX TpyOd B 5000 MM jgHamMeTp KapOBBIX

135/143 mm.

Tpy6 -



156 Hoseliwee spemsn (nocre 1920 2.)

Tenexxu naporozor 2—3—0, 2—3—1 u 2—3—2 OAMHAKOBBI, TaK Xe
Kak 3ajHue Ouccenmn 2—3—1 u 1—4—1.

Bce Guccenu mepeaHue M 3aJHWe TOBapHbLIX {IAPOBO30B B3aHMO3aMe-
HsieMble. Pambl — GpyCKOBBIe.

ITpoexThl HEKOTOPHIX CTaHAAPTHBIX THIOB yKe ony6aukoBaubl. lTpu-
BOJHMM THIF 2—3—1 (dur. 250) u mun 1—5—0 (Ppur. 253).

Y HHX OZMHAKOBBI: JJIHHA JABIMOTAPHBIX TPYG—5 800 MM, YMCIO KApO-
BBIX TPYG — 43, AbiMorapHeix — 129. [lnomans KOJAOCHHKOBOH pelIeTKH
y nepsoro—4,5 M%; y Broporo —4,7 M2,

10540 J
dur. 254

Y oboux Bomonojorpesateau Kuoppa uz 118 Tpy6 B BepxXHeH YacTu
AbIMOBOH KOpoOkH. [leperpeBaress lllmuara. JlaBaenuwe ot ocu — 20 T.
Kyancca Teisunrepa.

Taxux mapoBO30B yiKe TOCTPOGHO A ONBITOB Mo JABa: 2—3—1
C ABYyMA WHIMHAPAMA OJHOKPATHOTO PACIIHPEHWS W YeTHIPbMS LHJIHHApA-
MH KOMIAYHX ¥ 1—5—0 € ABYMS W TpeMs UHVIHHIADAMH OIHOKDATHOTO
pacIIHpeHHs.

B cBsisu co crammaprHsauueit mapoBosoB aas HOPMalbHOH KOJIeH
O6iecTBO repMaHCKUX XK. 1., 3KCmIoaTHpymwee B cpeaHell I'epmanuu Bhl-

|
'

—— 50— {00~ 1200~ 1200 ~— 1200 ——— 1950 ——
- — - 700 e

dur. 255

COKOPasBHTYI0 CeTb Y3KOKOJEeHHBIX IK.-J. JMHMIH, Takke CTOMKHYTOCH
C UYPE3BBIYAaHHLIM Pa3HOOOpPasHeM THIIOB Y3KOKOJEHHBIX I1apOB0O30B, KO-
TOpbIe 3aKA3BIBANHCh paHbllle, KOTAa& CYUIECTBOBAJH €Ile JXK.-J. yhnpasJe-
HHUS OTJRJBHBIX TEPMAHCKMX CTpaH, NPHWYeM 3TH THNB Yike TIepecTanu
YAOBJICTBOPATL TOBLILUECHHLIM — TPEGOBAHUAM COBDEMEHHOTO  JBUMKEHMS.
[Tostomy 3saBogom Illpapuxomba GulLmE CIIPOEKTHPOBAHbBl U NOCTPOEHBI
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CTaHIapTHLIC TAHK-NMApOBO3bi THMAa 1—5—1 c neperpesom Mapa AAd KO-
Jeit B 750 1 1000 MM ¢ MAKCHMaIbHBIM JaBJ€HUEM HA OCb JJisl JIEPBBIX —
9 7 u aas Bropeix — 10 7. 3HauHTe/NbHAsT YaCTh AeTalell y o0eux cepui:
B3auMo3aMeHsieMas) (pur. 254 u 255).

OTMETHM 3aCHAyXXHBAIOIHA BHAMAHHA (DaKT, YTO MHOTHE MAETaN STHX
[apOBO30B COBMAJAIOT MO KOHCTPYKUHMH C TAaKOBBIMH JK€ Yy JEIKHX LIHpO-
KOKOJIEHHBIX [@POBO30B € AaBJeHHEM Ha OCb B 15 T.

CrangapTHsauus nosBoJser YnpocTuTh B OyAyuiem padoTy KOHCTPYK-
TOPCKUX G0pPO, NPHIOTOBJEHHE M MOCTAHOBKY JAeTajel; CreluaJlu3upoBaTh
MacTepCKHe JJisi PEMOHTa OTAENbHBIX THIIOB; YMEHBIIHTb YHCAO 3aracHbIX
JacTeH B MarasMHax, 4ro o6JerdaerT KOHTPOJb PacXofa M NpHOGpeTeHHe
HX; YCKOPHTH BpeMS peMOHTa; OQHOOOpasHe THIOB obseryaer opraHusa-
UHUI0 CIyKOBl JBHMNKeHHss W paboTy Aeno U CTaHIHi.

HMmeroTes yxe npuMepsl KPYNHBIX CTaHAAPTH3AUHH THIOB HJAM JeTa-
Jiell TapoBO30B B JPYrHX CTPaHax, NPHBEAEM HEKOTODHIE M3 HHX:

1. B CCCP napoBO3HbIA MapKk OGHOBJASETCH B HACTOSIIIEE BpeMsA HOBBI-
MH MOILLUHBIMH COBETCKHMH THIIAMH TOBApPHBLIX NMapoB030B THna 1—5—1 O]
H naccaxupckux tHnma 1—4—2HC, KkoTOpbHle HMEIOT TOX/eCTBeHHbIE
KOTJIBI H UHJHHJAPBI H 3HAYMTEJbHOE KOJHYECTBO JPYrHX OJHHAKOBBIX
Aeranei (9MeMEHTOB M KOPOGOK neperpeBaTelsi, KOTEAbHYIO M IHJIHHIPO-
BYIO apMmarypy, KpeHuxkondsl # mnp.).

2. 3asoaamu Bopsura u Ilsapuxonda B 1930 r. mas FOrocnaBekux
XK. A. 6pumn nocrpoensl 110 napoBo3os ckopbix (2—3—1), NaccaXHpCKHx
(1—4—1) u roBapHbIX (1—5—0), UMEBIIMX OJHH H Te e KOTJBI, OJHHA-
KOBO€ JaBJieHHe OT OCH— 18 T U MHOro OJIMHAKOBBIX B3aUMO3aMEHSIO-
IHXCH JAeTanei.

VnTepecHbl 3ajaHus, JaHHble 3aBOJAM:

AJIsH CKOPBIX' apoBOSOB: Bec moe3zxa 400—500 1, cKOPOCTh Ha TOPH-
soHTanu 100 kMfyac u Ha moabeme 0,010 ot 50 o 60 km/yac; cuna THrH
II0 ombITaM He mpeBocxoauaa 6500 kr;

AJIs MacCaXXMpPCKuUX: Bec moe3fa 600 T, CKOpPOCTb HAa TOPH3OHTAMH
80 xm/uac u cuna TArd Ha kxpioke 9000 kr;

AZ TOBAPHBIX: Bec floe3fia 1500—1800 7, mpeleabHast CKOPOCTDH
65 kM/yac m 40—50 kM/yac Ha nogbeMe B 0,010; cuna TarM Ha KpIOKE
12000 xr.

AaBrenye napa—16 ar, auaMeTp CHAPeHHBIX KoJec — 1850, 1 600
H 1350 mMm.

3. s BoarapCkux XK. A. AByMsl MOJBCKHMH M ONHHM HEMELKHM 3a-
BOJOM nocTpoeHsl B 1932 r. ToBapHEIE TaHK-NapoBO3bl THNA 1—6—2 U TH-
na 1—5—0 u naccaxupckux THna 1—4—I, KOTOpEE HMEIOT B3aUMO3ame-
HAeMble y BCEX MapPOBO30B KOTIb, apMaTVPy W MHOTHE 4YacDU
3KHNaXa, TapOBOM MAIMHBI, TOPMO30B H TNp.

B CIIA raaBHefIuHe 4acTH MallHH, XOLOBBI X YacTel U np. jge-
JAI0T TaK: PaSMepbl HX MEHSIOT Yepe3 ompejeeHHble WHTEPBATbl, HaNpH-
Mep THIAMHADHI uepe3 OJHH MIOUM TI0 AHAMETPY W uepe3 aBa AOHMA 110
JAJIHHE H T. O., 4YTO YMEHbIIAeT YHCJIO MoJened H mwabJoHOB H 06Jeyaer
Ha 3aBOJIAX COCTABJEHHe uepTexed W TabJuim.

Bmecre ¢ Tem 370 OGJeruaer peMOHT M yBeJHYHBaeT TIPONYCKHYIO
CIOCOGHOCTL 3aBOJIOB.

CraHpapTusanus COOTBETCTBYET H TpeGOBaHHAM BpEMEHH, MOCKOJb-
Ky yopouleHH€ Telepb pacOMaTPHBaeTCss KaK OCHOBaHHe COBpPeMeH-
HO# OpraHM3anMH XO39HCTBa.
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I'napa ceabmasn

IIAPOBO3OCTPOEHME B JIOPEBOJIIOLIMOHHOM POCCUM U CCCP
§ 29. HAYAJIO PYCCKOI'O ¥.-J. CTPOUTEJbLCTBA U NMAPOBO30CTPOEHUS

YecTh MOCTPOHKH IEPBOTO NapoBo3a B PoccHu nmpUHALMEKUT ypaviL-
CKOMY MEXaHWKY YepemaHoBy, KOTOPBI NOCTPOWJ €r0 110 COOCTBEHHOMY
npoexty B 1833 r. Ha ¥Ypane nocie BO3BpallleHHs] M3 3arpaHHYHOH KOMaH-
AUPOBKH. [1apOBO3 CaYXHA JJS BOSKH YIiiss ¥ pyAbL

IMouemy napoBO3Has TATAa Ha HuxHeTarMuIbCKOM 3aBoje, I'Te paboral
9TOT MAPOBO3, He MOJYYHIA JaJbHEHIIero pacnpocTpaHeHts B TO BpeMsa —
HEH3BECTHO, HO 1apoBo3 Obll 3a6HIT.

[TepBoe omnucanupe 3TOrO0 NapoBosa nomeuieHo B «['OPHOM XXypHaje»
3a 1835 r. (MNe 5, cTp. 445) B crarbe noj 3arjaBHeM: «M3BecTHe O CyXO-
IyTHOM MapoXoJe, YCTPOeHHOM B ypavibCKHMX 3aBonaxXx B 1833 r.» Crartbsa
MpeJCTaBJseT HacTOJMbKO TAyOOKHH HHTepec, He TOJbKO HCTOPHYECKHH,
HO M. TEeXHUUeCKHH, UYTO MBI ee INPHBOLUM MOJHOCTBIO ¢ COXPaHEHHEM
CTHIS,

M3BECTHME O CYXOITYTHOM ITAPOXOJIE, YCTPOEHHOM B YPAJIbCKUX
3ABOJIAX B 1833 roay

HumxneraruabCKHX ropusix rr. JleMn:10Bwx saBonos, Muxann EdumoBnu Yepenanos,
M3BECTHBIH B Y PaabCKHX NPOMBICAAX MHOXKECTBOM MOJE3HLIX 3aBOACKHX MAUIHH, HM YCTPO-
€HHbIX, 3aHf/ICA B NMOCJE]Hee BpeMs JeJ0M MapoBhIX MallHH. MMeB cayyait 6bite B AHrauu
B 1821 roay, oH BCKOpE [OC/€ 3TOr0 NMOCTPOHJ JBe MapOBHEE MalldHp OGLIKHOBEHHOIO
paBiaenus cuaoio npotHs 30 u 43 somaned. MamuHel ero AefdCTBYIOT yCHEIIHO NpPH W3-
BECTHOM pyAHHKe HHXHETarHAbCKOrO 3aBOJa, TAe OHble yroTpebJieHsl aas OecnpepriB-
HOTO OTJAMBAHHA BOJLI, CHJbHBIH NMPHTOK HMeomeH, H3 ray6uun 45 caxens. [locae Toro
yCTpOEHa HM eme OJHa NapoBas MawuHa chiow B 40 nowaneil B 3aBojax HacAenHHI
Pacropryesa.

Mo xonaraiictey I'naemoro Hauannhuka saBonos xpe6rta ¥panbckoro Uepenanos Bee-
MHJIOCTHBEH e HArpaxieH cepeOpaHOI0 Melaibi.

Chin o3HayeHHOro YepenaHoBa, HAX0ASCh BCErAa NPH OTIE, TaK Ke, KAK H OH, MPHCTpa-
CTHJCA K MEXaHHKe H B oCOOGHHOCTH K Jley NMapoBHIX MalmiuH. Jlis pasBHTHA ero Cro-
cobHocTeH M B NOOMpEeHHE CayxObl, J0CTaBJeH eMy caydai 6biTh B AHTIIHH, B NPOIUIIOM
1833 r., rie oH B KpaTKOBPeMeHHOe CBoe mnpebbiBaHHe, NpPH TIATENbHOM BHHMAHHH KO
BCEMY [0 TOPHOTo neila OTHocauweMycs, oco6eHHO BHHKAl B YCTPOHCTBO CYXOMYTHHIX
NapoX0[0B, H HECMOTPA Ha NPEJACTOsIHE eMy 3aTPyAHEeHHA KaK [0 He3HAHHIO #3bIKA, TAK
H 110 HEBO3MOXHOCTH BHJETh BHYTPEHHEE PACNOJOXKEeHHE MAllIHH, B 1efCTBHH HAXOIAIHUXCA,
OH ycrmea Mo BO3BpalleHHH cBoeM B Hmwmeraruanckue 3sasonsl, B ToM e 1833 roay,
YCTPOHTh He(0OJIBLUIOH CYXONYTHBIH MapOXO0J, C NOMOMLILIO OTHA CBOEro, ONMBITHOrO NMPaKTHKA.

[Tpn mepBOM NpPHCTYNE K HCIOOJHEHHIO CEro NPeANpHATHH, BCTpedeHbl Obiiu Yepena-
FOBHIM CIelylolmHue saTpyiHeHns. Bo-nepeuix, meds, M u3bpamHas, HE JaBaja NOBOMLHO
¥apa, TaKk 4TO KOTEX J0/Jro Harpesajcs, H NapoB OKa3aJoCh HENOCTATOYHO, H BO-BTOPBIX,
OH OBl o03aboueH NpHHCKaHHeM YN00HOTO MeXaHH3Ma JJs COJAeJaHHS MapoOX0xa ero Crio -
co0HbIM XOAHTb B3aJl H BHepe] 6e3 MOBOpPaYHBaHHA, KaK TO HedalT OGbIKHOBEHHbie IO-
BO3kH. [IpH HeoOnIYaiiHOH CMETAHBOCTH YepenaHOBHIX H NPH NaHHLIX HM CMOCOGHOCTAX,
OHH OJIHaKO e CKOPO JAOCTHIJH HEeNH CBOeH: CYyXONyTHEIH NMAapoOXoj, HMH yCTPOEHHbIH,
XOLHT HbiHe B 006€ CTOPOHB! MO HAPOYHO NMPHTOTOBJIEHHHIM HAa AAuHY 400 cawxeHb UyTyH-
HHIM KoJeconmpoBonaM. [1apoxoa HX HeoAHOKPaTHO O B AeHCTBHH H IOKa3al Ha jnene,
4TO MOKeT BO3HTb Gonee 200 mynoB TaxkecTH co ckopocTbio oT 12 o 18 Bepcr B uac.
CaMeiff TAapOXOA COCTOMT H3 HHJHHADPHYECKOrO KOTAa — AAHHOK 5ljs GYTOB, AHAMETPOM
3 ¢yTa, u M3 ABYX JEKAYHX NMIHHIAPOB IAHHOK 9 m0iMOB, B AHaMerpe 7 NWOHMOB.

[Tocne nmepBRIX ONBITOB, AAS YCHAEHHS Xapa, NpuOABJIEHO B KOTEA HEKOTOpOE YHCIO
napooGpasoBaTelbHEIX MeAHEIX TPYOOK M Tenepb Hmeercs omnix no 30. O6parHoe nBmie-
HHE MalllhHel, 6e3 NMOBOPOTAa, NPOH3BOAMTCH HbiHEe NEPEeMEHOK BOYCKa B ADYTYI CTOPOHY,
NeHCTBHEM 3KCIEHTPHUECKOTO KOAeca, MPHBOASLIEr0 B JBHXEHHE NapOBHIE 30JOTHHKH.

3anac MarepMana, COCTOSNIEr0 H3 APEBECHOrO YIash H MOTPeOHOH BONM, clelyeT 3a
NapoXonoM B OcoO0oM (yproHe, K KOTOpOMY Jajee NPHKpeleHAa NMOBO3Ka JJs BCAKok
NOKAAXH W 1A8 MaccaxHpoB 1o 40 ueioBek.

[lpowenmed ocensio, B 06be3n no rybepunn . TNepmckoro [pampanckoro ['ybep-
natopa CenacTeHHHKOB3, YNOCTOHJA OH CaM ECHHTaHAHS Cero Napoxona M, Mpoexas Ha
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OHOM NOMAHYTYIO 400—681{(&!{}!)”0 AHCTAHUHI, H3BABHA YAOBOJALCTBHE CBOE TPYAHBINHMCA
B YCTPOEHHH CEro NOAEsHOro A 3aBOjJa NpPeinpHATHA.
NOMHHAaeMble YYIYHHbIE KOJECONPOBOJAL, MO KOTOPHIM XOAHJA NapoXoj, cOGpPaHbi
B HuxHeTaruabCKoM 3aB0Oje 148 ONbITa; OHH HAa3HaYeHbl AAs YNOTpeGJAeHHs MpH NepeBosKe
PyX, kyma u OYAYT nepeHeCeHsl B HENPOIAOJKHTENbHOM BPEMEHH.
[lo wucnpiranun cero nmapoxoja, YepenaHoss TNPHCTYNHAH K YCTPOEHHIO JPYroro
MoAo6HOro napoxoja, Heckosqpko Gosee npexuero. OHBI HaxopuTcH yxe B cOopke,
H €CTh HalexJa, 4T0 MOMHO OyAeT NPHCTYNHTh K HCOBLITAHHIO €r0 B CKOPOM BpEMEHH.

W3 sTofi crarbu MBI BHAMM, uTO YepenaHoB CKOHCTPYMPOBaJ CaMo-
CTOSITEJNbHO MeXaHM3M 00paTHOrO XOJa M NpUMeHsJ TpyOuarble KOTJIbI.
[TapoBO30B MM, MOBUAMMOMY, OBLIO MOCTPOEHO IBA.

Hame panbreiiee MapoBO30CTPOSHHME MOMHO pPasCUTh Ha HECKOJAbKO
NePHOJOB:

1. HayanpHerit nepwon (mo 60-x Tojos), Korjga, HMess Manyl x.-JT.
CeTb, OHO OTPAHHUHBAIOCH TOCTPOWKOHW MMapoBO30B Ha JBYX HAIIHX He-
60oJbIIMX 3aBOJAaX H BBO3a NaPOBO30B H3-3a DNPaHMIBI NOYTH He ObLLIO.

2. Camepyromuiit meprox (60-e u mayano 70-X TOLOB), KOTJA NPH YCH-
JEHHOM pOCTEe Hale#d .-, CeTH M KpaHHeH HEe3HAYHTeJbHOCTH HAuero
NapoOBO30CTPOEHMS, He COOTBETCTBYIOIEH CIPOCY, NMPHINIOCH IIPHOErHyTb
K MaccoBBIM 3aKa3aM I1apOBO30B. 32 I'PaHHLIeH.

3. Meprox ¢ 70-x romor u jno XX B., Korja Owlr nocrpoed B Poccum
pSJi KPYNMHBIX 3aBOAOB. JTOT TEPHOA PETYIASAPHOTO PYCCKOTO
NapoBO3O0CTPOEHHUS OTMEUAJCHd UYACTHUHBIMH yONeXaMM M HeyAada-
MU ¥ OBl OTMeYeH YBJeueHHeM NapOBO3aMH KOMTAYHI ¥ HOPManM3ailHei,
IPHYEM TPHMEHSAJICH HCKMOUHTENbHO N1ap HACLIIEeHHBIH.

4. XX B. (10BOEHHOE BpeMsi) — 9TOXa 3HAYHTEJHHOTO PasBHTUA NapO-
BO30OCTPOEHHS. ITOT TEPUOJ]; OTMEUeH IIHPOKHM NpYMeHeHHeM Meperpera
napa (B KOTOpPOM PYCCKHMW HHXKEeHeDaMH CJelJaHbl BbILAIOIIHECH YyCoBep-
IIeHCTBOBAHHMS) M MMPOEKTHPOBaHWEM MHOTHX HOBHIX THIIOB.

5. IlocneBOeHHBI NMEPHOJ] — 3MOXH COBETCKOH PEKOHCTPYKIHH TPaHC-
nopTa, MCKMOYHUTEJbHOH T0 CBOEMY pasMmaXy M 3aiauaMm.

It mepHoAbl ¥ GYAYT TOCHeJOBATEIbHO PaCcOMOTPEHbL.

CBfI3b MapoBO30CTPOeHHsA C OOLleH NMOJHTHKOH X.-A. fena B Poccuu
¥ CCCP M ¢ pasBUTHEM PYCCKO¥ NPOMBIIIEHHOCTA OOCTOATEAbHO H3JO0-
wena B xuure . [1. Uapuwrckxoro u B, . UBamwuiu K o 0 — «Ouepx
HUCTOPUH PYCCKOH TAPOBO3OCTPOHTENBHONH H BarOHOCTPOUTETHHOH MPO-
MBIILIEHHOCTH» (1929 r)., OTCBITaeM HMHTEPECYRIMXCs K 3ToH pabore,
31ech Ke OOpaleHo TIABHOE€ BHHMaHMe Ha XapakTep MOCHeJ0BaTeJbHOTO
H3MeHeHHs Halllero NAapOBO3HOTO Napxa.

§ 30. l-ﬁ nepuon — po 1860 r.

[lepBas xexe3Hasi A0Opora, AJAHHOH 23 KM, Obla IOCTPOEHAa MEXIY
JTerep6yprom u Llapoxum CesoM; JIBHKeHHE Ha HeH CHauajla HPOH3BO-
JMIOCHh JOIAaTbMH A0 TOJydYeHHsi U3 AHIIMR C 3aBoda [axBOpTa IEpBOTO
napososa THMa 1—1—0, KOTOPBIH M CONPOBOXKAAM IePBBIH (MPOOHbIR)
noe3x B Poccun 3 moabps 1836 r.

OduunansHo Jopora aas o6llero noab3osanus Oblla OTKpbITa 30 OK-
Ta6psa 1837 r. IlepBrii moe3x, u3 8 macCaXXMPCKHUX BaroHOB, HIeJa €O CKO-
pocTbio 60 BepcT, M 23 BepCThl Oblmd npodieHsl B 28 muH. [lapoBo3zoM
yrnpapiasa crpoutens jgoporu dos-I'epcTHep.

Bcaes 3a mepBbIM DBIM MOJIYUeHE! €llle TPH TapoBO3a: JBa OT 3aBO-
na Credencona («Ilatenroanuniii» 1—1—1) u oaun or 3aBoga KoxkepH-
a5, KOTOpHIA passuBaa Jo 120 1. ¢. u B paboueM COCTOSIHHH Becua 16 7.

3areM Obla mocrpoena aopora Bapmiaso-Benckas.

Ha me#l cHauyana apuKenue ObWI0 KoHHOe. OOMECTBO NMOCTPOHKH AO-
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poru ee He 3aKOHUYMJIO H3-33 HEAOCTATKa CPEACT® M Aopora Oblia KO-
€TpoeHa B 1842 r. cpeacTBaMM rocyjapcTsa (Hauyata YacTHbIMH cpejcrsa-
MH). HacTHYHO ABHiKeHHe OTKPLITO B 1845 r., a noaxoe —B 1848 r. T'o-
CyJlapCcTBeHHaa 3KCIIoatauus npojoJukanaack go 1857 r.

Cuuranoch, 4TO CTPOHTH JAOPOrH — OOA3aHHOCTb TOCYAAPCTBA, TOYEMY
YacTHbIE NPeJJOXKeHHs OTKAOHAMHCH. [lasi M3yueHHsT K.-A. CTPOMTEJNHCTBA
Oblii orTnpasieHbl 3a rpauuuy umkenepsl 1. [l. Meabuuxos! u Kpadr,
M MOCJe HX BO3BpAlleHHs MOJ HX PYKOBOJCTBOM Hauyaja CTPOHUTbCH
B 1843 r. k. n. mexay Mocksoit u [lerepGyprom (Huxonaesckas, HblHe
Oxkrabpbckas) ¥ Oblra 3akoHyeHa B 1851 r. [lepsblit CKBO3HOH mOe3
npocienosan 19 aesrycra 1851 r.; peryispHOoe JABHIKEHHE OTKPBITO
< 1 nHoaGpa 1851 r. [lopora mocTpoeHa cpa3y ABYXKOJEHHOMH, uTO GBIIO
TOr/la HeOOLIUHBIM SIBJIEHHEM H He BBI3BIBAJOCH 9KOHOMHYECKHMH cooGpa-
Kenuamu. Caeayromas xopora, NMOCTPOEHHAsi pasy ABYXKOJeHHOH, Gbiaa
rToabKo ‘Cepepo-Ilonenkas (mocrpoena B 1908 r.); Bce ocTanbHBIE CTPOH-
JIUCb OJIHOKOJIeHHBIMH.

B To Bpems BOmpocy O mHpHHE KOJIeH He NMPHJaBad¥ 3HAYEHHS H I0-
Tomy Llapckoceabckasi . J. UMena IWHPHHY KoJsed 6, Huxosnaesckasg — 5’
NP HAJHYHH CTe(DEHCOHOBCKOH KOJeH B AHrauH 4'8!/2”. BoaMOXHO, uTO
3/1eCb MIrpand PoJb H CTPaTerdyeckue COOOPANKEHHS, '

B 1851 r. nauara Obina KasHow nocrpoiika IlerepGypr-Bapmasckoit
. A, HO ee OKOHYaHHe 3aTOPMO3HJIOCh HeAOCTAaTKOM CpeJCTB H3-33
Kprimcko#t BOHHBL. :

[TocTpoitka 3THX IOPOr OKa3ajga pelatolllee BJHAHWE HA PA3BUTHE
PYCCKOTO MapOBO30CTPOEHHA, TaK KaK ObIO PelLIeHO MOCTaBHTh ceOs BHe
3aBHCHMOCTH OT 3arpaHW4YHbIX 3aBOJOB. B 3To Bpems ObWIO OCHOBaHO
JBa MapoBO30CTPOHUTENbHBIX 3aBOJA:

1. B BenomcTBO nyrelt cooObmenus Gbla nepenad 1 anpeas 1844 r.
AJleXCaHJPOBCKHHA YYTYHOJIMTEHHBIH 33aBOJ, ToCTpoeHHbH B 1824 r B [le-
‘TepOypre (HblHe ITposeTapckuMii MapoBO30OPEeMOHTHBIH 3aBOJA), NMPHYEM OH
OBl CHaH B apeHJy H3BeCTHOMY aMeDHKAHCKOMY HHKeHepy YaHHeHCY
‘W MexanukaMm appHcoHy u MCTYHKY, KOTODBle COCTaBHJIM TOBAPHIILECTBO
(«Harrison, Winans & Eastwick») ¥ 3akatouniu ¢ npaBHTENbCTBOM KOH-
TPAKT Ha 6 JeT Ha TOCTPOHKY I{1apOBO30B M BarOHOB.

BMmecre ¢ Tem yKasaHHOe TOBapHIlecTBO 00s3a10ch OOYyYHTH MalllH-
'HHUCTOB, MOJArOTOBHTh KBaJH(HIHPOBAHHBIX MacTepOB H KOHAYKTOPOB,
‘T. €. NOJATOTOBHUTh JKEeJIe3HOAOPOXKHbIE KaJIphl.

3aBoJ, 3TOT ChIMPaI KPYMHYI0 POJb B JeJe MOArOTOBKH TeXHHYECKOTO
33BCJICKOr0 MIePCOHAaka, KOTOPHIH 3aTeM II03BOJMJ OPTaHH30BaTh PYCCKOE
NapOBO30CTPOEHHE B KPYNHbIX PasMepax, # €ro N0 Chpape IHBOCTH MOX-
'HO CUMTaTh KO J Bl 6 e b Hallero napoBO30CTPOEHHS.

On octaBaicsi B PDYKaxXx HHOCTPaHIEB B TeueHHe 25 JeT W OrpaHHUYHI
CBOI MAEATEAHPHOCTh IMOUYTH HCKAOUHUTENbHO OJHOM HuxomaesCKoH XK. M.
3a BpeMs CYIIeCTBOBaHHS Ha HeM ObLIO NMOCTPOEHO OKOJ0 320 mapoBO30B
JBCHANUATH PAasTAYHBIX THMNOB. M3 HHX yKayeM Ha CleAyroue:

a) AJeKCaHAPOBCKWM 33aBOJOM ObWI TOCTDOeH AN OAHOK Huko-
JNlaeBCKOH xkea. popord 121 tosapubli naposo3 tHna 0—3—0 (mo oGpasuy
«cTe)eHCOHOBCKUX»), KOTOpbIe, TOCHE HEKOTOPLIX MNepelel]oK, CTalH
OBBLIUHBIM THIOM HamuX jgopor no 90-x roxos. [lepBeifi MapoBO3 GBII
Beinymed B 1846 r. [Taposo3bl umeau 2 jaBjeHHe OT OCH 7—9 T, HaKJOH-

1 TMIpukasom 21/I11 1836 r. B UacTHTYTe nmyTeH coolmenus ObiJ0 BBENEHO Npenoia-
 BaHHe Kypca ¥. I mox pyxosoxctBoM [l. Tl. MeabHukoBa, KoTtopniii B 1862—69 rr.
HOBIT MUHHCTDOM TNIyTeH coobmeHns.
2 Railway and Locomotive Engineering 1903, ctp. 401, crares Sinclair.
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Hble IUIMHJAPBL, IIATYHBD KPYTJIOTO CeYeHHs H NHTATeJbHBIE HAaCOCHI,
KymiccHoro mapopacnpeaenredus €ile He ObIIO, M ObLIH IOCTABJIEHBL 30-
JOTHUKH, NO3BOJSIONIHEe MEHATh TOJBKO HanpaBJeHWe XoJAa NpHU OXHOH
(nauGoabineit) orceuke (cucrema Eastwick). He Gbio 6yaxku mammaucTa.

[TpoayBarenbHbIE
[UJIMHIPOBLIE  KPAaHBI
MOJKHO OBIIO OTKpPHI-
BaTh M 3aKpbIBATh
TOJBKO PYKaMy, Haxo-
ay, GexaBmM pSAAOM C
apoBO30M, H KoOrja
Kojeca  CHeNalT He-
CKOMBKO 000poTOB —
Hajxo ObLIO KpaHBI 3a-
KPLITh H BCKOYHTH Ha
napopos. Kaamanos B
noaayBajie 'He ObLIO.
Koneca O6bliu  4yrys-
Hble, 0e3 TNPOTHUBOBe-
coB. Cuennele npu6o-
pbl — oxHOOY(epHbIe. Pur. 256

Tenpepa Oblan ue-

TBIPEXOCHbIE Ha JEPEBAHHBIX paMaxX H C PYYHBIM TOPMO3OM C JepeBsiH-
HBIMH KOJIOJIKAMH OJHOCTOPOHHEr0 TOPMOMKEHHS.

JTH NapoBO3bl 3aTeM HEOJHOKPATHO NepeNeNbIBaIHCh, TIPHYEM CMe-
HAJHCH KOTJbI, OBLIH IOCTaBJeHB! OYJIKH, W B HEKOTOPBIX HAKIOHHBIE I[H-
JMHIPBI CMeHEHBI TOPH3OHTAIbHBIMH, & MO3Ke ObIIM TIOCTaBIeHbl HHIKEK-
TOpa, KYJHCCHbIE MeXaHH3Mbl H BHHTOBas clenka ¢ Gygepamy.

Taxo# mnepexesaHHBIN
napoBo3 €O CBelIHBAlO-
[medcss TONKOH TMOKas3aH
#a ur. 256 (B crapuH-
HBIX NapoBO3aX  TONKAa
6bl1a  pacHoJOXKeHa MeX-
X Ay JABYMS  TIOCJHEIHHME

OCSMH).

HexoTopele naposossi’
OblH CHaGXKEHBI TIPH nepe-
AeNKe BrepegH OeryHKOM:
noayquiacs tan 1—3—0,
BIEpBble IPDHMEHEHHBIH B
Poccuu (cur. 257).

6) Kpome Toro B me-
puox 1846—1850 rr. Anex-
CaHAPOBCKHM 3aBOJOM

dur. 257 nocrpoeHo 43 maccaxup-

CKHX Mmaporo3a (¢ur. 258)

tana 2—2—{0, KOTOpble BO BCEX JAeTalsX GBIIH OJAMHAKOBHI C ONMHUCAHHBIMH

TOBapHLIMH T1apOBO3aMH. B ocHOBaHMH XBIMOBOH TPyObl GblI MOCTABJEH
HCKPOYAepKare/b.

B) Jlis AMIepaTOpcKUX moesnos B 1858 r. Ha 3aBojie MOCTPOMIH 1BAa
MaCCaXXUPCKUX napoBosda tuna 3—2—~0 (¢ TPeXOCHOH TenekKKOH W JuaMeT-
poM cnapeHHBIX xoJsec 1980 my), koTopsie paboranu mo 80-X roJOB.

r) Haxomen, BCIeICTBHE yCHUJAMBINErOCS TOBAPHOTO JBHJKEHHS 3a-
BOJ 1O COGCTBEHHOMY MPOEKTY MPHCTYNHA B 1858 I. K MOCTPOfiKe YeTHpex-

11 Heropna napososa

e
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OCHBIX mapoBo30B THna 0—4—0, mnepBeix B Poccuum artoro thHna. ItH
napoBo3dsl OblIM HauboJee MONIHBIMH, C JaBJeHHeM or ocd 10,567, HO
9TOT THUI CTaJ HOPMalb-
HBIM TOJBKO K 90-M rojam,
| KOrJla TOCTpOHKa Tpex-
r;_. < OCHBIX MapoBO30B IIpe-
R ; KPaTH/IacCh. ITapososos
0—4—0 6p10 B 1858 r.
P e nocrpoeso 16 wu 3arem,
= = T — = mocjae HEKOTOPBIX COBEp-
! ' LIEHCTBOBAaHHH, B 1867—
== 1869 rr. eme 25! Ha
~: (@ <. j ur. 259 nokasaH oOnUH
; H3 TaKUX [apoOBO30B ce-
= pur U c HapyXHBIMH Ky-

auccamMd CreceHcoHa.
dur. 238 3a BpeMms JesTeNbHO-
CTH AJleKCaHAPOBCKOT O

3aBOJla 3aTrPaHHYHOrO BBO3a NapOBO30B NOYTH He OBIIO.

2. OHOBPEMEHHO NapOBO3bl CTPOHIWCH HAa MAIIHHOCTPOHUTENbHOM 3a-
Bone repuora Jleiixtenbepckoro (Ovr1 B Tlerepbypre ®OaH3H BOK3aua
BapiuaBckoi x. 1.), 3a-
kpbiTom B 1857 r. Kos-
TpakT ¢ HHM OBblI 3a-
KJIIOUeH Ha NOCTPOHKY
100 ndpoB030B, HO
BCJEJICTBHE HHU3KOH Ile-
Hbl 3aBojx padoral B
yOBITOK ¥ MM OBLIO TO-
CTaBJeHo TOJAbkKO 15 ma-
pOBO30B  HOPMalbHOMH
KoJen M jaBa aasa llap-
CKOCEJbCKOH XK. 1. 2.

Msorue cuurTalor,
YTO IEePBHIM PYCCKHUM
napoBo3oM («AeAyIKOH
PyCcCKOT O mapoBOB0- dur. 259
CTPOEHHSI») OBIT TIApo-

'BO3 9TOr0 3aBOJA, TaK Kak napopo3 UepenasoBa GBI SMH30AMYECKHH, He
CBfI3aHHBIA € MacCOBLIM ITapOBO30CTPOEHHEM.
TaxoBbl ObliM NepBble IIArH PYCCKOrO NapoBO30CTPOEHHS.

§ 31. 2-H NEPHO—1860—1870 rr.

B sror nepuon cosepuiuiaca GOMBIIOH NMepeaOM: Pe3yabTaThl SKCIIO-
aTalHH XK. I O] FOCYIapCTBEHHBIM YNpaBJE€HHEM OKa3aJAHMCh HeyIa4HbIMH;
nocxe KpbiMckoit Boiust (1853—1856 rr.) dunancel rocymapcrea GBLIM 110-
AOpBaHbl, U 332 OTCYTCTBHEM CPEJCTB X.-JA. CTPOHTEIBCTBO MPOIOJIKATHCS
HE MOTJIO, II03TOMY OOPaTHJIMCh K YaCTHOH HHHIHATHBe: GblJIO OPraHH30Ba-
HO KPYMHOE YaCTHOe NpeanpHsatHe — «[raBHoe OOmectBo Pocoufickux

1 J1u napoBo3n 0603HavanMCh CepHsAMH: NBYXOCHbie — [I; TpexocHule — T; yeThi-
pexocHpie — Y. 3a HCKIWYEHHEM HECKOAbKMX MapoBo30B 0—4—0 Bce mnapoBossi
cepuii JI 1 T ywe ncuesnn.

2 [lo HexKOTOpHIM AaHHBIM 33aBOAOM OBLLIO TWOCTaBAeHO Aawe 60 M3apoOB0O30B MpeH-
MymecTBeHHo a4 Bapmasckof noporu. Tensl HeH3BeCTHHL.
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K. A.» ¢ Kanutaaom B 250 maH. py6., KOTOpOMY ObLIH BBIJAHbI KOHIECCHH
Ha MOCTPOMKY psifia X.-J. JMHHH, B TOM 4Hcae cHavazaa ot [lerep6ypra jao
Bapmrasel, or MockBut mo H.-Hosropoma, or MockBbl jgo Peopocuu H OT
Kypcka no JiluGaBbl, T. €. Ha MOCTPOHKY TIJaBHBIX PYCCKHX Marucrpadiei.
OTHM OBIIO TIOJOXKEHO Ha4yad0 YaCTHOrO XK.-J. CTPOMUTENHCTBA, YACTHUYHO
C TapaHUTHSIMH OT TO-
cynaperBa. B peayabra-
Te anoxa 1860—I1890 rr.
Obl1a BpeMeHeM CaMoro
HHTEHCHBHOT O K.~L.
crpoureabcTBa B Poc-
CHH: JJIMHA JOpOr ¢
1695 xm B 1860 r. BO3-
pocia jno 33026 km B
1890 r.

B nayame 60-x ro-
JIOB NapoBO30CTPOH-
TeJbHBIX 3aBOJAOB (hak-
THYECKH He OblLIO, TaK
KaK  AJeKcaHJIpPOBCKHMH

3aBOJ NpeBPaTHIICS
IIOYTH  IOJHOCTBIO B
PEMOHTHBIH H CTPOHJ dur. 260

TOJBKO HebOoJabllIoe KO- _
JHYECTBO HOBBIX I1apOBO30B AJs OJAHOH HuKkomaeBckod XK. 1.1, a 3aBOA
repuora Jleixrten6epckoro Obla 3akpeIT. [lostoMy Obia paspelleHa Io-
KyNKa I1apoBO30B 3a paHHlel, KOTOPHX B 00meM ObIIO KyIJIEHO OKOJIO
3 700 — pasHbIX 3aBOJOB M THINOB 2, HO MOYTH HCKJYHTEJbHO MacCaxHp-
CKMe C JBYMfA CNapeHHbIMH OcAMH M TpexocHele (0—3—0) ToBapHbIe.
Uucoro 3akynaeMblx 34
rpaHuNned napoBo30B Obl-
JO! CHaYasJa OUYeHb BEJH-
KO, IIOTOM TIOCTeIleHHO
. COKpalaioch MO Mepe
. Pa3BHUTHA PYCCKOTO IIapo-
E BO30CTPOEHHA M, HAaKO-
Hell, COBepIIeHHO TpeKpa-
THAOCh. [Jaxe Hao60pOT—
PYCCKHE 3aBOJHI, HE YCTY-

- nawlnue 3arteM HHYeM 3a-

rpPaHHYHBIM, Ha4daJaHl I[OJY-
yaTb 3aKa3bl H3-3a Trpa-

HHIIBIL.
®ur. 261 Yxe B mauane 70-x
TOJOB CTAal YYBCTBOBAThb-
Csl HEeJOCTATOK B CHJAbHBEIX TOBAPHBIX MAPOB03aX, TAK KaK OOJbIIMHCTBO
XK. . K 3TOMy BpeMeHH yxe nepepocao tun 0—3—0. B sTo Bpems nossu-
AMChb HA PYCCKOHW CeTH NepBble 3arpaHHuyHble NapoBo3bl THna 0—4—0.
Kax tunuumbie o0pasibl 3TOTO BPEMEHH IPHBOIHM:
naposo3s 1—2—0, mocrpoiiku 1869 r. mas HoBoropxkckoit X. A. 3a-
Bona Kurcon u K® B Aurauu (dur. 260);

1 C 1862 no 1869 r. uM GHIO MOCTPOEHO TOALKO 13 HOBHIX YETHIPCXOCHHX MapOBO3OB.
2 B lepmanuu — 1 €51, Bo ®panunn—787, 8 Asctpun—>580, B Anrnnn—492, B Beabruu—
102 u B8 Amepuke—T77.
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napoBo3 0—3—0, saBona bopaura (FepManus), ¢ obuleir peccopou

AJasl ABYX 3alHUX ocedt (ur. 261);
napoBo3 0—4—4 M.-Kypcko#t k. J. ¢ BHEIUHHMH KyJauccamu AJiaHa,
OYeHb TOTrJa pacnpocTpaHeHHbIMH (¢ur. 262).

[TapoBO3bI MMENH IOBEPXHOCTb Harpesa B npeaenax ot 80 jo 120 2,
naomanb KOJOCHHKOBOH pelleTKH okoao 1,5 M® u jasjieHHe napa B KOTIE
He Oonee 9,5 ar.

Y1oGpl CYyAMUTh O HallleM MapKe TOTO BPeMEHH, NPHBOJMM JLaHHBIE O
TeX THUNAEX, KOTOpPble ObIM BBEe3€HB! H3-3a TpaHWubl B mepuol) 1860—
1880 rr.:

1) maccaxupckue napoBO3bI MPEUMYLIEeCTBEHHO THna 1—2—~0, HeMHO-
ro tuna 0—2—1 W He3HaYHTeJbHOE KOJHYECTBO JAPYrHX THIIOB — BCEro

S
e

1% s
-

$ur. 262

[acCaXXUPCKUX NApOBO30B ObLIO BBe3eHO 17/p or oOuiero KoJuyecTBa
BBEe3eHHEIX NapOBO30B;

2) ToBapHble MapoBo3pl THna 0—3—0; ux Oblto BBe3eno 73%,; arto
OBl CaMblii PacHPOCTPAHEHHBIH THII TOrO BPeMeHH; naposo3os (0—4—0
610 BBE3eHO OKOJo 8%0;

3) TaHKOBBIE IIAPOBO3bL g MaHespos Tunos 0—2—0, 0—3—0 u
1—2—0 M MapOBO30-BaroHHl, — WX OBLIO BBe3eHO B 00LIeM OKOJA0 2%,

Tak ®ax BCe PYCCKHMe AOPOTH HAXOMMJIHCH TOTAAa B PYKAX YaCTHBIX
O6IIeCTB, TO Kawaas J0pora 3akaseiBasiia IapoBO3bkl N0 JHUHOMY YCMO-
TPEHHIO, & TIOTOMY TIAPOBO3HBIH IapK OTAHMaJCH OoJbIINM pasdHooOpasueM,
HO B 00meM ObWI CIa00CHJIEH.

TaxkoBo OBLIC TIOJOMKEHHE BO BTOPOM NepHOAe, HO BCJAeJ 3aTeM X.-JI.
NOJUTHKA I[aPCKOTO TNPABUTENbCTBA PE3KO HW3MEHHJIach, MOJNOXKHB HAYAIO0
VKa3aHHOMY BhIIIe TPeTbeMy TIepHOLy PasBHTHA PYCCKOIO I1APOBO30OCTPOE-
Hug (1870—1900 rT.).

CaMbIM BaKHBIM MOMEHTOM B HCTOPHW DYCCKOTO IMapOBO30CTPOEHUsA
OBLTO pacHopsiKeHHe NPaBUTENbCTBa 6 OKTAOp® 1866 r. 0 mpeKpalleHnH
3aKa30B 3a TpaHUIEH «C 1eJbI COKpAlleHHs NepeBOoja JEHEr 3a IpaHuly,
HECMOTPS HY Ha KakHe 3aTPyAHeHHWs WA HeyZoOCTBA, KOTOPHIE 3TO MOr-
7m0 OBl TPeNCTaBHTh Ha NEPBHIX TOpax», ¥ NPU3HiE B Maprte 1867 r. [le-
TapTaMeHTa K. . K PYCCKHM 3aBOAYHKAM H KalNHTaaucTaM 00 yupexme-
HHUHM HOBBIX HJIH TPHCNOCOOJEHHH CYIIeCTBYIOIIMX 3aBOJOB K MOCTpPOHKe
apOBO30B W BaroHOB, NMPHYEM MPAaBHTEJLCTBO I'dDaHTHPOBANO 3aKasbl H
JeHeXHOe [TOcOOHe B BHJe 3ajJaTKa HJH 3a10ra.



3-ii nepuod—1870—1900 zz. 165

B pesyabrate nocrynuao jgo 30 TPEANOKEHHH C PASHBIMH YCJI0-
BHSIMH, PACCMOTPeB KOTOpble MHHEICTEPCTBO IyTeH COOOUIEHHA MOCTaHO-
BUJIO:

1) yupeauTs ¢ mocobOueM OT NPABHTENLCTBE, Ha IePBOEe BpeMs, TPH
3aBOJ2;

2) sakasarb KaJaomy no 50 mapoBO30B CO CPOKOM  H3TOTOBVIEHUS
5 mer;

3) HasHayMTh LeHB no Becy (6e3 BOABI M TomAMBA) Mo 775 pyb. 3a
TOHHY TIACCaXKHPCKOTo M 750 pyO. 3a TOHHY TOBApHOTO NapOBO3a;

4) BoaTh KenawuwmM ccyabl (He ceeime 300000 py6.);

5) BbIIABATH TIPEMHW 32 NMapOBO3bl, M3rOTOBJCHHbIE ITHMH 3aBOJaMH
110 YaCTHBIM 3akasam !. ;

15 mapra 1868 r. Oblmy 3aKMOYeHbl KOHTPAKThI: ¢ MadblleBBIM (BJa-
Jaeabiem bpsHckux 3aBonoB), [loaetnkodt u CeMsHHHKOBBIM  (HeBckui
3asoj, B [lerepGypre), [lytunosem ([TyTusroBcxkuit 3aBoa) W Kappom H
Makdepconom (Banruiickuit 3asox). Ilocaeanne nBa BCKOpPe OTKA3a/IHCh.

Kpome Toro B 1868 r. moayuns 3axka3 Ha 8 NapoBo30B (Ha JBa roja)
KaMcKo-BOTKMHCKH 3aBOJ, W HHiKeHepbl Oparbs CTpyBe CTAIH CTPOUTH
B BHJEe ONbITa TIAPOBO3bI B CBOHX MacTepckux B KoaomHe, a 3ameM IO-
JAyudsy 3aKad Ha 50 napoBo30B OT Kypoko-XapbKOBCKO-ABOBCKOW K. [

Takum o6pasoM GBWIO TOJOKEHO HAYaJO KPYMHOro PYCCKOTO Napo-
BO30CTPOEHHH,

§ 32. 3-i INEPHOJ —1870—1900 rr.

YKasaHHble 3aBOJbI OOCTYXKHBAJH PYCCKYI0 XK.-A. OeTb B TEUueHHe
25 net, HO B Kouile XIX B. OHM yiKe He MOIJH YAOBJETBODHTH 3ampoocaM,
a NMOTOMY NApOBO3LI CTalW CTPOUTb, HauMHas ¢ 1892 r., ma BpsaHCKOM 3a-
sojie (cranuus Bexwuna) u B 1894 r. Ha TlyrunosckoM 3asoje .

Kpome Toro, B 1897 r. 6nla nocrpoed XapbKOBCKHi I1aPOBO30OCTPOH-
TedbHBIA 3aB0J. B 1898 r. Hauasy CTPOHTH NapoBO3bl Ha COPMOBCKOM 3a-
poje 6au3 H.-Hosropoma; B 1900 r. Ge1 nmocrpoen Jlyranckuit 3asofl
(faprmana). Hakomen B 1910 r. Hadan CTPOHTH NapoBosbl HuKOIaeBCKUHA
CYAOCTPOHTEJbHBIH 3aBOA. ENMHUYHbBIE SK3eMIISIPHI CTPOMJIHCH B HEKOTO-
PHIX KPYIHBIX 3K.-Z. MacTepckux (sanoumep B Pocrose H/[l nas Baajaukas-
"Kasckoft k. X, 3areMm B Kuese, Ofecce H 1p.).

Konomenckum . . G on R W N e 4619 1. | 199 r.
Hescxkum® . . . e e . .. . +3b12» 177 »
BpaHcKuM . . . . . . . . .. .2825» 196 »
XapbkoBCKHM . . . .-. . . . - .2572>» npu 207 >
COpMOBCKHM . . . . . . . . .. 221645 U \ovcnmanbEOM BHITYCKE 191 »
JlyramckmMm . . . . . . . . . . 2116» €XEroHO 10 245 »
[TyTHAOBCKAM . . . . . « « « - . - 2557 » ! 225 »
BOTKHHCKHM T - L 35 »
ManbmeBCKHM Sl B W mE ok DL 69 »
HUKOTACBCKHM + « < = s « = « ~ « » 44> —
Bcero. . .21347 wr.

1 Buigapantock mo 300 py6. npemyH 32 NapoBO3, H3TOTOB/MEHHHH IO WAaCTHLIM 3aKasaM,
HO TakhM 06pasoM, 4TOOH omjaunBaeMbX mpemuii Obi10 He Goxee kak 3a 10 mapoBosoB
B TOZ.

B 1877 r. 6uau ycTaHOBAEHS! HOBhe NMpaBHia B mpemnn Opam: 2400 py6. 3a Kamublit
92-ocHulit naposos; 2600 py6. 3a 3-ocumit # 3000 py6. sa 4-ocHwifi. [IpeMuH yniauxBa-
IMch B TeueHHe 5 JeT W He Oomee Kak 3a 30 mapoBo3oB exeroano. Bcero 3a Bpewms
c 1877 mo 1881 r. BrkawounTeAbHO BeiZaHo npemui Ha 800000 py6.

2 MagbUEBCKHH 3aBOJ NpPeKPaTHA NOCTPOHKY IIAPOKOKOJEHHHX Maposo3oB B 1887 r.
"W mepelen Ha yskKokoaeinsle (3aBoxwm B JlionuHoBe H Panmue, Kaayxcxoii ry6.).

8 Hesckuii sapoa mpumajiexan ,PycckoMy ofmecTBy MeXaHHYECKHX H TOPHBIX 3a70-
I0B*, YacTO Ha3bLIBaEMOMy IpoCTO ,Pycckum ofmecTBoM®.
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Kpome Toro, 8 1911 r. Kpamaropckuit 3aBOJ BHIIYCTHN ABA Mapo-
B0O34.

B sTom nepHoLe MPOUBOULIO pPe3KOe M3MEHEHHe X.-X, MOJUTHKY TO-
cynapcrsa. Pyccko-Typenkas BoiHa 1877—1878 rr. obGHapyxuma Kpym-
Hble HEJOCTAaTKH HAWIMX XK. JX., MO3TOMY GbIa 06pasoBaHA KOMHCCHS MOJ
npejcejareabcrsom rpaga bapanosa, npousseaman ray6okoe ux o6cie-
AosanHe. B peayabrare 6b11 yrBepxkaeH «COBET o k.-, leamy, BBeeH psan
nmpeoOpasoBauui, usnan «OOWMI yCTas XK. A.» M IP. W, HAKOHELl, IIPHHIIK-
NHANbHO OblJl PellieH BOTPOC O MOCTENeHHOM BHIKyNe YAaCTHBIX XK. JA. TOCY-
AapCcTBOM. B OXWJaHHH BbIKyNa 4acTHble OOLIECTBa 3amyCTHIM CBOH TO-
JBHKHOM COCTaB (H BCE XO3AHCTBO), H MHHHCTEPCTBO nyrei cooOGuenun
CTano nepex (akToMm HaTHYH HSHOIIEHHOTO, CN1abOCHABHOTO, He COOTBET-
CTBYIOLL[ETO HHTEHCHBHOCTH JBUXeHWS W [Pa3sHOOOPasZHOTO M0 BHIKHOTO
cocraBa, TaKk KaK JIOPOTH €ro 3axKaseiBaJH (Ge3 BCAKOro IJaHa.

[loaromy nepejx MHHHCTEPCTBOM myTeil COOGHIEHMS CTAJH 3aJauH;

1) cosparh Gojee MOIIHBIE THIILI NMAPOBO30B HA CMEHY YCTapeBIUMX
THnoB 1—2—0, 0—3—0 u 1. a1 H

2) ¥X «HOPMaWH3HPOBaTb», T. €. XOTH OBl YaCTHYHO, B MHTEpPECax
aKCIIoATANHH, O00BeTHHATD.

Bcem Oblia siCHa HEOOXOAHMOCTb NEPEHTH K TPEXOCHBIM IaCCaMKHp-
CKHM # YeTBHIPEXOCHBIM TOBapPHBIM IIAPOBO3aM.

PaccMoTp¥iM OTHENBHO PasBHTHE PYCCKONO TOBAPHOTO W NACCAXHP-
CKOr'0 MapoBO30CTPOEHHS,

Kak yxxe n3BecTHO, mapoBo3sl THna 0—4—0 cepun Y y HaC MOSBUIMCEH
B 50-X rojax, u 3areM OHHM OblM paspaboransr Ha KonoMmeHckoM, Madb-
UeBCKOM M HeBCKOM 3aBOAaX, C IJIOIAABI0 KOJOCHHKOBOH pEIIeTKH [0
2,1 ¥* W naBreHweM B KOTJIe MO 10 ar; MammHa — oJHOKPAaTHOTO paciu-
pents,

B konue 80-x roxop Ha IOro-Jananuserx x. g wHkK. J. M. Jlew nmocra-
BUI Ha napososax 0—4—0 BoaHucTyio TOnNKy lacBessi M HapyXkHYIO Ky-
auccy (CreheHcoHa, HO TOCKe B3PLIBOB IIAPOBO30B ¢ STHMH TONKAMH OHM
OBITH OCTABVICHEI.

B 1890 r. wa Bramukaekasckoi K. M. uHxK. B. U. Jlonywueckuit pas-
pa6oran tun 0—4—0 ¢ OGHIKHOBEHHOW TONKO#H M Kyauccoir JDKOs; 3TH
napoBo3bl B 1892 r. ObliM BBEeJeHbHl H HAa TOCYAapCTBEHHBIX XK. M.

ObGa a™i THIA HMEJH MAIIHHY KoMmmaysy (dur. 263).

B 1892 r. cnen#anbio 0OGpasoBaHHast KOMHCCHS OCT@HOBHJACh Ha Ma-
IIHHaX KOMNAyHJ M B3sja '3a obpasell Tun BragdxkaBKascKol XK. .

B BTOT ™M B 1893 r. Obl1 BHeceH psaj w3MeHenuidt C. V. CMHDHOBBIM,
H 3TOT NapoBO3 Obla 00BSABIEH «HOPMAaAbHBIM» THNOM (cepust Of1), o6s3a-
TEeNbHBIM JUIS TOCYAapCTBeHHBIX K. JX., BCJAEeJCTBHE Yero Hayawach Macco-
Bas MOCTPOHKa [TAPOBO30B 3TOTO THIIA.

MMapoBo3bl OKA3aJHCh HeyNAYHBIMH: HECMOTPS H4 CHCTEMy KOMIIayHI,
OHH He JaBaly SKOHOMHH B TOINIHBE, HMEJM HeJOCTATOYHOE Tapoolpaso-
sanne ©, Oyayun Ha 80 Takenee mapoBo3os 0—4—0 cepun Y omHOKpPAT-
HOTO paclIHpeHHs], He MOTJIH BO3HTh Ooiee Tskenblx cocTaBoB. XVII cbesn
HHKEHEPOB CILYyXOBl TATH BHec 99 uaMeHeHHH u KoOMOMeHCKHI 3aBOJ me-
PEKOHCTPYHPOBAT NApPOBO3, NPHYEM AWaMeTp Komec Obl yBeanyed ¢ 1150
no 1200 My u naBaenve nomuaTo jgo 11,5 ar. [oayuwncs «HOPMAaJIbHBIHN
THN 1897 r.». OH OKa3aNCs TaKUM JKe HeyIauHbIM,

B 1901 r. Guin BBesieH cHOBa psjf H3MeHeHHH, W Kyaucca JIxos 3ame-
HeHa KYJHCCHBIM MexaHH3MoM [efisuHrepa (Baaecxapra) tunm 1901 r.
cepus OB,
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Haxonen, B 1907—1908 rr. na HuxoaaeBckoit (HbiHe OKTAOPHCKOMH)
#. JA. 13 mapoBoso OF® cHaGAuJM NeperpeBaTeNsiMH PasHBIX CHCTEM IPH
OJHOKpaTHOM pacimiupeHuu (cepusa O" ). Ho B ofuieM 3TH mapoBO3LI SIBH-
JAUCh CAADOCHABHBIMH, TWIOXO BIMCHLIBAJIHCH B KPHUBBIE, PACIIMBATIH NYTh
Gnarogapsl CBeHBaromeica Tomke uw np. [lapoBo3oB aToro THOA OBIIO
mocTpoeHo okoJo 8 000; OHW M0 CHX MOP 3HAYMTENBHO 3arpyKatoT Hall
COBPEMEHHBIH TOBAPHBIH IAPK.

Ha cmeny tuna 0—4—0 8 1895 r. Binanuxaekasckass (HeiHe CeBepo-
Kasxasckas K. A.) Ha 3asoje TAHOMAT (Iepmanus) 3akasana ToBapHbie
mapoBo3dpl 1—4—0 cepuu 1 ¢ ABYXUMAMHAPOBOH MAIUHHOH KOMIAYHJ,
a crposiasicst Torjaa Kurafickas Bocroynas . 4. 3akasana Bo PpasHuuu
nepeble MapoBosbl 1—4—0 cepun [ Taxkike ¢ ABYXUHMIHHIPOBOH MalH-

—— s
267 1280 —~1280) 1330
%72
13135 1320 5320 1325 1340 %
2852 ——

Par. 263

HOH KOMIAYHJI; OAHH M3 3THX Naposo30o8 1—4—0 1l Gbln Ha BCEMHPHOH
BbicTaBke B [lapuixe B 1900 r.

Taxk KaK OHM CKOPO OKAa3alHCh CAA0BIMH AJS STHX AOPOT, TO [JaBJe-
Hue OT ocu yBeauwuwad a0 15T (1—4—0 cepuu Il Bpanckoro 3asoja,
1901 r.), HO 3HauUHTeJbHOe IaBieHHe OT OCH U PHAJ HEJNOCTaTKOB OTPaHHU-
YHJIH PACHPOCTPAHEHHEe 3THX [1apOBO30B.

Taxum obpasoM TepHoA A0 Hauama 900-X roloB OTMeueH IIMPOKHUM
PasBHTHEM INPHHIMNA KOMIAYHJ H KPYNHBIMH NOMNBITKAMH CO3JaTh <HOP-
MaJbHBIH THII»; OT STHX MONBITOK NPHILIOCH TOTAA B HAMIMX YCIOBHAX
OTKa3aTbCs, TAK KaK HOPDMAVH3alHs 3akaoualta B cebe 2JeMEeHT 3acTos,
OrpaHHuMBaTa COBEDITEHCTBOBAHHE, TOT/a Kax OBICTDBIH TeMIl pPasBUTHSA
XK.-J. TPAHCIOPTa, HAOOOPOT, 3aCTABJAAA OLICTDO CMEHATH ONMH THI JPY-
THM, G0Jee MOINHBIM M VCOBEDINIeHCTBOBAHHBIM. JTOMY CIOCOOCTBOBAAA
H HeyJaua nepsoro HopMmaabHOro tuna 0—4—0 cepun O. B o6mem TO-
BapHOE IIapDOBO30CTPOeHHe 3TOTO MepHOJda ObLIO HeyIauHBIM,

DTOT XKe TepHOJ OTMeueH BBeleHWEeM Y HAC BIEDPBHE [aPOBO30OB
cucreMsl Maanera, Tun 0—3—0-+40—3—0 Guur Brnepsbie BBejgen Ha M.-Ka-
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3aHCKOM 2K. A. B 1897 r.; crnpoekTHpoBaH oH ObNI 3aBonoM [eHeass IO
ykazanusm E. E. HoabreitHa # Gbll BbI3BaH BeCbMa yCHIMBIIHMCS JBHMKE-
HHEM H JeTKHMH peJiboaMH, He IONMYCKaBUIMMH JaBJeHHs OT OCH BblIIE
13 7, moueMy M B35IM IIECTHOCHHIH nmapoBo3 ManerTa, JaBHH 3HAYMTENb-
HYI CHJIY TAH NPH JaBJ€HHH OT OCH, He IpeBbILIalwIeM YKasaHHOE. nx

dur. 264

npUMeHeHHe TIO3BOJHI0 HE CMEHSITh PeJbCoB M MOCTOB. Takue Xe napo-
BO3bl OBLIM 3aKasaHbl ¥ Axa CHOMDCKOH XK. M., HA KOTOPOH cHauaja GBI
VIOXKEHB! OUEHb JeTKHe penbchl (24 kr/m), 8 1903 r.

Brnocnemxcreum (B 1910 T.) naBieHHe OT OCH JA0BeJH (IOCHKeLOBaTENbHO
yBequyuBasg) A0 156 T u Belme M CHaGAMIHM neperpeBoM (cepun 6%
¢ur. 169), HO HaAO0 OTMETHTb, YTO NPH CKOPOCTAX BHIle 25 KM/4yac oOHH
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dar. 265

UKa3aauCe KpalHE HeSKOHOMHYHBIMH H He MOTYILUAMH KOHKYDHUPOBATE
€ MapoBo3aMH OOBLIUHOIO THNAE, TIO3TOMY HX TIOCTPOMKa OblIa MpEeKpaleHa.

3aMeTuM eillle, YTO H3 MOIOHBIX TOBaPHBIX IaPOBO30B OBLITH MOCTPO-
eHbl ente B 1872 r. Kozmomenckum 3aonom aas CypaMckoro yuacTka 3a-
K4BKa3CKHUX XK. N. MapoBo3b] cucremsl Pepau B KoaudectBe 17 (¢ jABOM-
HBIM KOTJIOM), KOTODHEle paboraly g0 1925 T. © dblHe VKE OTCTaBJSHbL
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oT JApHbKeHHsl. Haxouew majxo OTMeTHTb, uYTo B 1898 r. tum 1—4—0
Obl cHabokeH Mo npoexty WK, J. M. JleBW MaluHO# TaHpeM-KOMIAYH)L
(cepust P) u Obln pacmpocTpaHed Ha HEKOTOPHIX YAaCTHBIX XK. X (M.-B.-P.,
10.-B., P.-¥. u M.-K.-B.).

[laccaxupckue TapoBO3bl TAKXKe TIOABEPTANHCh 3IBOJHOLHH,

[TapoBoabl 1—2—0 u 2—2—0 ¢ xaBaeHueM OT ocH A0 12,6 T oka-
3aqMch CaabbIMH.

Hano ormeruts, uto B 90-X rojax Bce TakH NPOAOJKANach I0O-
CTPOiiKa MapoBO30B (OLICTPOXOAHBIX) THNAa 2—2—0, Hampumep B 1891 r.
Kosomenckum 3aBojom Gbla MOCTPOEH MapoBo3 KoMmnayHi jaas [lerepGyp-
ro-Bapmasckoit XK. J. (¢ kyauccoit Jxos) (dur. 264); B 1895 r. B O gecckux

$ur. 266

MacTepCKHX OBl NOCTPOEH NapoBO3 TaHAeM-Komnayupx aas IOro-3anan-
HBIX XK. I., W B 1898 T. TOro e THIa MapoBO3 NOCTPOHN [TyTHIOBCKHE 3a-
BOJX IO npoekty ¥Ymnpasaennsi KaseHHbiX XK. X. (¢ Kyamccon [eiisurirepa)
¢ xoaecamu auamerpom 2000 MM, HO 3aTeM MX NOCTPOiHKa ObLIa TIDeKpa-
mena (¢pur. 265). Beuay c1abocTH MapoBO30B C ABYMsi OCAMH IPHXOJH-
7I0Ch TMOCTOSTHHO MpHOerarb X ABOHHOW TAre. MHHHCTePCTBO myTed C00G6-
LIeHUs B350 mMO3TOMY 3a obpasen tHn 1—3—0 Beaormiickux .. ¢ Ge-
ryHKOBOH ocbi0 Anamca. Komuccus c ywacruem mnpod. H. JI. Illykwuua
M MNpUrJIalleHHOro yhpasasomero DBeabruiickumu k. 1. umx. Beabnepa
OCTAHOBHJACh HA ABYXUHJIMHJIPOBO¥ MallMHE KOMIAYHA U KyaHcce JIKos
u Takum o6pasom nosyusics THm 1—3—0 cepuu H2 (1892 r.).

B 1901 r. 9TOT THI HU3MEHMJH, IOCTaBUB TENeXKKY DHCCens, ITHIHH-
APUYECKIe 30JOTHHKH W KyJwccy lefisunrepa (cepws HB). [Jwamerp xosec
b1 1900 u 1700 mm. Cxopoctb — 1o 100 rm/yac.

OTH MapOBO3LI MOJAYUHIY MIHPOKOe PaCHPOCTPaHEHHEe yu JAIH BIIOJHE
VAOBIETBOPUTEJIbHEIE DEe3YIbTATHL
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Brocnencreum (1909—1910 rr.) 3Tu napoBo3nl Oblm cHAOGKEHBI Mepe-
rpeparesieM MPH OJHOKPATHOM paclIHpeHud (cepusa H™ ¢ur. 266), Beisur.
MockoBcko-BungaBo-Poibunckas (M.-B.-P.) K. X. NOCTpOMIa HECKOJBKO
napoBo30B 1—3—0 ¢ TeperpeBoM MNpPW MalluHe KoMmaympy (cepus HY).
Kpome ToOro, Gblmu MOCTPOEHbI CHENHANBLHO MJsi ONBITOB JBa NapoBO3a
1—3—0 ¢ maummoi Llrymnda: oaun Ge3 mepenpesa (cepur HW), mpyroi
¢ meperpesoM (cepus HW, cpur. 267).

[TapoBo30B 1—3—0 ObL10 BCero mocrpoeHo ©Gosaee 1000, H OHU $B-
JAauch HanboJee PACTPOCTPAHEHHLIM Yy Hac THnmoM (oxkono 30% Bcero
NACCaXHUPCKOTO I1apKa), HO OHU He CTPoATCA yxKe ¢ 1912—1913 rr. Kax
TIpH3HaHHBIE C/A00CHTHHBIMH.
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OpsospeMenHo ¢ TunoM 1—3—0 Ha Psasamo-Ypaabckoii w Birajguxas-
Ka3CKO# XK. J. B Hayaue 90-X roJi0B MOABHIMCH JBYXIUJIAHIPOBbIE Ma-
paBo3bl KoMmmnayHz 2—3>—0 cepun A', mocrpoeHnble ® 1896 T, 3aBOLOM
IF'AHOMATI B I'epmanuu, ¢ xkyaucco#t JDxosi. Tax Kak [gaBJeHWe OT OCH
ObIIO MeHbIlle 14 T, TO OHH OKA3WMCh CAAGOCHIBLHBIMM, W TIOTOMY TIPH
3aKa3e HOBBIX MapoB030B 3aBoAy [enurens B 1897 r. KaBieHue OT OCH yBe-
JMUHIM 10 14 T w nocraBuau Kyynuccy lelisuurepa (cepus AB). [TapoBossl
CepHH A CTDOHVIHCL H Ha PYCCKHX 3aBojax.

[TapoBoast 2—3—0 ©GesycmopHO ycTynaan mnapososam 1—3—0 H
U 10 c1aboCTH yxXe He YIOBJETBODPSIIM NMOTPeGHOCTSM JABHXKeHHs. Bauay
storo B 1889 r. BuanukaBkasckas . I. MPHHYKJeHa OblIa CHOBA' YCHJHTH
9TH MapoBO3bl. MOAHAB XaBjeHHe B KOTAe 1o 14 ar W YBETHYHB IIJIO-
maab KOJOCHHKOBOH pemlreTKH ¢ 2,2 mo 2,8 M2, ManrmmHy OCTaBWIM KOoMa-
yHuz, 6e3 meperpeBa. B 1900—1901 rr. Ty paboTy npousBen bBpsHckui
3aBoJ nojJ pykosojactsom HHX. B. WM. Jlomymunackoro, U Takum o6paszom
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TMOFBUINCh NMAapOBO3bl 2—3—0 cepun I, HO 3TH TapOBO3B HUMENH PAJI
HeJOCTaTKOB M 0COGOro pPacnpoCTpPaHeHHs] He TOMYUHJIH.

Kpome Toro M.-Kasanckas x. x. 8 1895 r. 3axasana 3asopy [enmrens
naccaxupckue napoposnl 2—3—0 cepuu K, xopoio ceba 3apeKoOMeHI0-
BaBLI¥e: OHH OTJHYaVIHCh CIOKOHHBIM XOJOM NPH GOJBIIMX CKOPOCTAX
U 9KOHOMHuYHOCTHIO. B Buje onbita E. E. Hoabreitwm omHH M3 mapo-
Bo3oB 2K (N 181) B 1902 r. Ha KosoMeHCKOM 3aBOJEe NEPEKOHCTPYHPOBAJ
Ha OJHOKDAaTHOE paclIMpeHHe ¢ neperpesoMm (cepus 3).

9ro Obl1 mnepBbl napoBo3” B Pdccuu, paboTaBUIMi neperperbiM
rapom.

JTOT MEePHOJI WMEeT ellle HeKOTOPHIe XapaKTepHble YepThl,

1. Pe3ko BuIIBHJIaCh HHHIHATHBA YAaCTHBIX K. J.: BCe BBbIJAIOL[HeCH
pycckue THIB (32 HckaoueHHeM 1—3—0 H) BO3HHKIM 10 HHHLHATHBE U IO
[POEKTAM YaCTHBIX K. Jl. M 3aTeM yxe HMH NOJb30BaJUCh Ka3eHHble J1O-
pory, OueHb YacTO THIBI YAaCTHBIX XK. J. BMECTO 3aMeHbl X HOBBIMH, 0O-
Jiee MOIIHBIMH, «YCHIHBAJHCb», T. €. NpHOeraJu K KOMIPOMHCCY, 3ajep-
uBasg nporpecc. Boobme B o6GaacTH nmapoBO30CTPOEHHS MHHHCTEPCTBO
nyrtefl cooOmieHusi ObLIJIO BCerjla TOPMO3fILUM HavajJoM, He HCK/II0Yas H
HHXeHepHOro coBera (noj npexcexateabctBoM H. JI [lykuna). Bes ucro-
pusi MapoBO30CTPOEeHUsI ObllIa HCTOPHeH Henpekpamamomendcss 60pbObl HKH-
BBIX CHJI C MHHHMCTEPCTBOM H €r0 HHXEHepPHBIM COBETOM.

2. Pe3Kk0 BBIABHHYJICS BIlepeJ] Psijl YacTHBIX K. J., OKasaBIUUX pella-
I0lIee BAHSHAE HA PYCCKOe MapOBO30CTPOeHHe 0jarojapsi Hepruy CBOHX
BB IAIOMMXCST K.-L. gesarenaeir. Takoser Oro-3anagneie X. 1. BO BpeMs Je-
siTeqbHOCTH HM3BecTHOoro HMHXK. A. Il Bbopo xuHa, HHHIHATOPA IEPBOH
B MHpe NapoB0O3HOH nabopatopuu B Kueee M NpHUMeHEHHs MPHHIIUIA KOM-
nayan B Poccum; Baaaukaska3ckas, rjae pab6oran umx. B. M. Jlonymius-
CKMii, BBIJAIONMHACH KOHCTPYKTOP M aBTOP MHOTHX NPOEKTOB HauboJee
MOIIHBIX THIIOB NapoBo3oB, H M.-KasaHckas BO riaBe C M3BeCTHBIM HHXK.
E. E. Hoabre#iHOM, WHHIMaTOpPOM BBeJeHHs B PoccHH neperpesa mnapa,
napoBo30oB MaJera, KPYIHbBIM TEOPETHKOM H BBIJAIONIUMCS 3HATOKOM
XK.-1. mena.

3. B xonne XIX B. HayaJoCh CHCTeMaTHUeCKoe OOCHeNoBaHue pyc-
CKMX TTapOBO30B, Clleppa B CKPOMHBIX MacmuTabax wa lOro-3amaguerx XK. K.,
a MOTOM pasBepHyBUIeecs NOJX PYKoBOACTBOM mpod. B. JlomoHnocosa
B MOLIHYIO OpraHuM3anui — «KOHTOpa ONBITOB Haj THNAMH NapOBO30B»
MUHHCTEPCTBA MyTeH COOOIIeHHST — C LEeNOH IIKOJOH, CAeraBlleli PsSA Bbl-
JAoIMXC BKJAAJOB B HAyKy H SABJSIOLIedcs Tenepb OJHOH H3 IEPBLIX
B MHpe.

3aBOJICKOE TMPOEKTHPOBaHHE CHayala CTOAJA0 €1a0o, HO OHO pasBH-
JIOCh M NOJHANOCh Ha Goablyi0 BbicOTY B XX B. M B Hacrosilee Bpems
BBIIMJIOCH B MOIIHYIO OpraHu3aiuin — LleHTpanbHOE JOKOMOTHBO-IIPOEKT-
noe Gropo (LIJIIB).

4, Haxowell, HeJb3s7 HE OTMETHTh KDYNHeMlee sABJCHHe B K.-I.
MHpe—OpPTaHH3aIHI0 TEXHHYECKHX chbe30B. [lepBriil mo cayxGe TaArd ObLI
co3sad B 1879 r., mo cayx6e myta B 1891 r., mo cayxbe Texerpada
3 1894 T. m mo MmarepuanbHOK B 1910 r. Cbe3anpl MEPUOIMUECKH MOBTOPS-
JIMCh a3 MM JBa& BTOJ M MX TPYABI (IECATKH TOMOB) mo GOTaTrCTBy Mbl-
caeli, MO IeHHBIM NPAKTHYECKH NaHHBIM H NOp. SBIASIOTCT HE3aMEHHMbIM
BKAAZOM B TEXHUKY. OTH Cbe3Jbl SBISIOTCS BOOOIIE M OJHHMM H3 Iiep-
BHIX B MHpE, TAK KaK MBLICAb O TAaKHX cbe3fax B 3anmanHoit Espone saBu-
Jach OJIHOBPEMEHHO C HaMHM, MEXIYHapOJAHBIE K€ Che3JAnl (KOHIpecchl)
GLIIH OPraHM3OBAHEI M033Ke ¥ MepBhift 6b11 B Bpioccene B 1885 r. (uersep-
toiit 6611 B TletepGypre B 1892 r.).
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§ 33. 4-it MEPHOI — XX B.

Kpynneitiiee siBieHue 3TOTO MepHOjAa— BBeJleHHe Neperpepa Iapa
H B CBSISM C 9TUM OTKA43 OT TIPHHLHNAG KOMIAYHJ (MCKIIOUEHHS €IUHHYHDI).

[TepBBIit MapoBo3s, cHaGXxeHHbIH TeperpeBateneM LUMuara B JBIMOBOH
KopoOke, 6bla THIa 2—3—0 M.-Kasaucxoir K. A. [leperpesarens Obla 110-
craBned no unnuaruse E. E. Hoabreima Kosomenckum 3aBozoM » 1902 T.
(cepust 3), paHbllle IPUMEHEHHs neperpeBa AHraued, PpaHuUHeHd U AMepH-
KOM. :

HambGoablee pacnpocTpaneniie TOJYYHAM KapoTpyOHble Ieperpesa-
Teau lIMMATa, HO €O BTOPOTO NECATHUIETHST TEKYILEro BeKa IOSBUIOCH
6GOoJbIIOe KOJHYECTBO PYCCKHX KoHCTpykumit (Hefmaitepa, Horxuma, Yy-
coBa, llecrakosa u ap.). Boobule B aT0i 00/MaCTH PYCCKUMH HHXKEHEDaMH
clesaHo OuYeHb MHOTO,
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ToBapHble MapOBO3bl BeCbMa 3HAUHTENbHO 3BOJIOLMOHUPOBAIH B 3TOM
nepuo Le.

NMaporoser 0—4—0 w 1—4—0 11 yxe He B cocTosHHMW ObLIA  00CHy-
JHBATh PacTyllee TOBaDHOE JBHIKEHHE.

3ameTHM, 4TO NOCAETHHH THN, BeCbMa y Hac pPaclpOCTPaHEHHLIH, ObLI
nepekoncTpyuposas mpod. A. C. PaeBcxuM nHa XapbKOBCKOM 3aBOJle
B 1905 r. m 3atem cHaOxew meperpesarteisvu B 1910 r. (cepus [[" —
ur. 268).

CHayama B BHJe TpOTeCTa KaseHwoMmy Ttumy 1—4—0 I nosBuauce
tHnbB 0—4—0V M.-Kasanckoii k. x. (nmpoexkr E. E. Hoabreitna) ¢ npo-
CTOA JABYXIHIMHAPOBONW MALHHON ¢ NeperpesoM H moTom 0—4—0 bl Ap-
MapHp-Tyancuuckoit x. . (mpoext H. I1. Kycekosa B 1909 T.) — aByxuu-
JMHIPOBHIE, KOMIayHI, 6e3 neperpesa, Ho 8 1911 I. mociaeAHHe NAPOBO3H!
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110 HactosHUIo A. O. YeuoTTa NpH COXpPaHEHMH NMPMHIMNA KOMIAyHJ ObLIN
CHaOKeHbl TeperpeBaressaMu— 1912 r. (cepua bl* (jur. 269).

[lo onblTaM STOT NApOBO3 OKAa3ayICs OJHHM M3 HAWIYUIIHX TOTO Bpe-
MEHH C TOYKH 3peHHA IKOHOMHUYHOCTH.

Tem He mMeHee JJas1 TOBAPHOTO JBMIKEHHS HA& Marvcmpaly 3T Napo-
BO3bl CTAHOBHIUCH CIabOCHAbHBIMHM, W B JauibHeHIIeM OIfATh BHICTYIH/IA
Brnajuxapkasckas XK. JA. ¢ npeniroxenHem tuma 0—5—0. Ilpoexr Obla cje-
Jad B 1909 r. B. U. Jlomymmuckum u M. E. [Ipasocynosuuem u paspabo-
TaH JlyraHckuM 3aBoJOM (cepus ).
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THUn 9TOT BCTPETHI CHABHYIO OTIOBHIHIO CO CTOPOHBI KOMHCCHH TDO®.
H. JI. Ulykuna, u motpeboBanoch XBa roga O6QpbObl, MOKa €0  yTBEPLUIH
B 1911 T., HO TOJBKO AJs YACTHBIX NOPOT, H TOJLKO BOHHA OTKDbIIa €My
Jopory Ha KaseHHble K. 1. [locle HEKOTODBIX H3MeHeHUN (YVBeJHWHBAHUS
JAHaMeTPOB UHIMHAPOB W JApP.) ¢ 1915 r. Hauayli CTPOHUTH TOJABKO OTOT THIIL,
Tak Kax B oOmeMm ero paboToi BrosHe OBLTH HOBOJBLHEL

K coxanenuoo, Bo BpeMs TPaKAaHCKOU BOMHBI TMOUTH COBEPIIEHHO
IPEKPATHNIOCE PYCCKOE MapOBO30CTPOEHHWE, H MOTOMY, Koraa B 1920 T.
Banoxana CCCP Oblra CHATa B BBIBMIACH HeOOXOJUMOCTH B 3HAUHTENb-
HOM OOHOBJEHHH NOJBHXXHOTO COCTaBa, PaspyIIeHHOTO M 3alyIleHHOTro, TO
NPHUIIIOCE OOPATHTbC K 3arPaHHYHBIM 3aBOonaM, IIe W OBNIO 3aKa3aHo
1200 mapososor (700 B I'epManHu — Cepus 3" u 500 B LlBeruu — cepus
DU pur. 270).

«Pocomiickast XK.-Z. MHCCHA», BeJalOUlast 32Ka3aMH PYCCKHX IapOBO-
30B 9" u I™ 3a rpaHulel, Nposeta B ['epMaHWH €NWHCTBEHHLI B MHpe
ONBIT B3aHMO3aMEHSeMOCTH dYacTeHd TapoBo3or 0—5—0 3, wusrorosise-
MbIX Ha 20 s3arpaHMYHBIX 3aBodax. [lo MeTozam M Mo pas3Mepam OpraHH-
3alHMH 3TOT ONBIT He HMeJ INPeLUeJeHTOB H MNOCIYKHI IIKOJOH He TOJBKO
Ans HamWX, HO W [J4 3arpaHWuHBIX 3aBOJ0B. Takoi ke MIKOXoH Oblna
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¥ MaccoBasi TepPeBO3Ka STHX NapoOBO30B B CobpaHH :
oGpanHoM Bume B Poccuio
(MOpPCKHM TIyTEM). " ?
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B macTosmee BpeMst mapoBo3 0—5—0 O (BMecTe ¢ yCUIEHHBIM
¢ 1926 r. Y u B 1951 . I* ) sABAsIETCs ¥ HAC OJHUM M3 Hauboaee pacmpo-
CTpaHEHHBIX TOBAPHBIX I12POBO30B. '
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[To #acroauuio H. JI. llykuHa no oGCTOATENBCTBAM BOGHHOT'O BPEMEHH
B 1915—1917 rr. 6blaW 3aKasaHbl MO CHeUHanbHLIM AaHHbIM B C, AMmepHxe
800 mapososos THna 1—5—0, cepusy E (dur. 271).

3ameyareabHa Obnia GBICTPOTA HCIOMHEHHS 3TOTO 3aKasa: 3aKas Obl
clemaH B HIOHe, @ B CepelHHEe aBrycTa NepBble MapOBO3bI yiKe OLWIH TO-
TOBBl K ornpasxe. Ciofla e BOULTO ¥ BPeMs HCIOJHEHHs IPOEKTa,

Ao mnocienHero BpeMeHH MapoBO3bl CepuH E ObIH  eJHHCTBeHHBIMH
y Hac ¢ OOJLIIHME KOJOCHHKOBBLIMH pellleTKaM# (6 M2). B oKCmoaTauuk
3TH MapoBO3bl 9KOHOMHBI, TPeOYIOT Mal0 PEMOHTa H MOTLYT XOAMTb
¢ OoapuMu cKopocTsiMH. Kpome TOro, MHOrue Jerasu 3THX NapoBO30B
UKa3aJuCh BecbMa 1e/ecO00PasHEIMH M HALIM MOJPAXKaHHe NPH IMpPOeK-
THPOBAHHH TOCAEXYIOIHX HAIIMX THIIOB.

Henocrarox — cnabulit neperpes, noueMy B HacToOsilllee BpeMsl Ipejl-
noJjiaraeTcs MapoBo3el E MOAepHH3HPOBATH, YCHVIHB IleperpeBarenb,
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Tak xaxk BHOBb CTPOSIIIMECS MOIIHble MapoBO3bl THHa 1—5—1, cepus
®J] (cM. HHXKe), MMEIOT HAarpy3Kd Ha CHapeHHble ocd 20 T H, ClIeJ0Ba-
TeJbHO, MOTYT OOCAYXHBaTh CETb TOJBKO C PEKOHCTPYHPOBAHHBIM HaJJIe-
xamum oGpasoM myTeM, TO TMOAHMMZETCS BOIPOC O TOCTPOEHUH GoJee
MOIIHBIX IaPOBO30B, YeM 3, HO C Harpy3Koi Ha ocu MeHblle uem PJI. [To-
sromy Hucrutyr pexoncrpykuun tsaru HKIIC (MPT) ckomcrpympopar na-
poBos tuna 1—5—0 cepuun CO (Cepro OpmxoHukuA3e) uaum <«Pycckuii
Hexanozx» ¢ Harpyskoi Ha oCb 17 T ¥ MIOIMaapI0 KOJOCHHKOBOH peHIeTKH
6 m°. [lapoBO3 HWMEET O4YeHb MHOTO JeTaliedf, B3aHMO3aMeHseMbIX C Iapo-
Bosamu IJ*. Taxk KaK NapoBO3 HUMEET JHIUHIOW MOAJeDIKHBAIOIIYI0 OCh, TO
CDaBHUTEJLHO € MAapoBo3aMy 3" BO3MOXKHO ObLIO 3HAUHTENHHO VBEJUYHTD
KOTeJ, UTO TO3BOJUJIO TOBBICHTE CKOPOCTh Ha MOAbeMaxX Ha 159 W BecTH
Ha moxbemax 0,009 moesna Becom He MeHee 1450 1. CpaBruTensHO ¢ O™,
paspuBamuM 0koa0 1300 7. c. npu cxopoctH 40 kM/yac U HepTAHOM OTO-
nedud, CO passuBaer 10 2000 1. C. IpH YrOJBHBIX CMECHX.

Tpw mepBHIX ONMBITHRIX IMapoBo3a cepuy CO nocTpoeHbl XapbKOBCKHM
3aBojJoM B 1934 r.
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B 1936 r. npeanoxaranoch, yTo XapbKOBCKMH W DBpsHCKHEA  3aBOLbL
NOMHOCTBIO TePeHAYT Ha BBUTYCK TOJbKO HapoBo3or CO (okoso 500 1wrT.
B roi.).

PaspuTHe NACCaAXHUPCKHX MAPOBO30B ILLIO TAKHM NyTEM.

Beaeacrsie GOMBIION MPOTHMKEHHOCTH HAIIMX AOPOr W BOSHUKAKOIIEH
B CBA3H C STHM OCTPOH HEOOXOJHMOCTH B CIIAJbHBIX BaroHaX — HalUIH Ye-
TBIPEXOCHBIE BaroHbBI  HMEIOT  SHAUHUTEJbHBIH  Bec, JMOXOJAIMUIi [0
0,6—0,7 7 u G6onee HA OMHO ITACCAKUPCKOE MECTO, T. €. OHH SHAUHTEJNBHO
(mouTH BABOE) THAXKeJee 3arpaHHuUHLIX. BBHAY 9TOro HeOOGXOAHMOCTb BO-
3UTH TsKeJible IacCaKupCKHe mnoesjxa (Ko 700 T w Goxee) BO3HHMKIA V' HAC
panee, yeM 3a rpaHuueil. B cBsi3M C yBeJqHYEHHEM CKOPOCTH HEOGXOAMMO
OBIIO CTPOMTL GOMee MOIIHbIE TIAPOBO3BI, NPHYEM ULIH ABYMS IIYTAMH:

1) pasg yBeadyesMss ObICTPOXOJHOCTH I[IOMelan® OGoJbllHe KOT/IbI
H [IOTOMY YBEJHYHBAJIH YHCJIO MNOJJEPKHBAKIIHX OCeH;

2) AN yBeJMYEHHsl Beca 10e3/la YBEJHYHBAMM CLENHOH BeC, M TaK
KaK Tpu Hamem craboM B TO BpeMs NyTH OblIO HeBO3MOMHO JaBarh Ha-
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TPYy3Ky Ha OChb CBBIIE 16—18 T (a MHOTIA maxe HUDKE), TO MPHILIOCH
VBEMTHUHMBATh YHCJIO CIAPEHHBIX OCeH.

K 1900 . Hamr nacCaXXupCKHi NapK OblI 3HAUMTeNbHO Crabee 3arpa-
HHYHOTO: TMOMHMO CTapblX I@DOB0O30B THMOB 1—2—0 uw 2—2—0 Oblau
Haauno ToabKo THNb 1—3—0 H u 2—3—0 cepuit A, I’ u XK, noeepxHOoCTE
Harpesa KOTOPBHIX He mpeBocxoxuaa 160 m2 u Bec 50—62 T.

K 1905 r. sBurack BO3MOKHOCTH VBEJIWYHTH JaBJEHWE OT OCH [0
16 T 1 moromy M.-K.-B. K. JA. 3aKkasana HOBble TapOBO3b 2—3—0 DBpsam-
CKOMY 3aBOJy 3HAYHTENbHO COJbIIET0 Beca, MPHYeM OBbLJIO PelleHo Mepe-
patorars tHm 2—3—0 T, cHaGauB ero MAMIHHOW OXHOKDATHOTO paciupe-
HHS W NePerpeBoM, 4To W Oblno caerano H. @. [lemsicoBeim (Tum ™). Ta-
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kuM obpasom mnoaBuiacs tun 2—3—O0 cepuu b, 3uayuTesbHO OTIMYALO-
e or I,

Ilepsbie mapoBossl cepun B Gblin moctpoenst B 1908 r. (3 napososa),
KOTOPbIE MOCHe MCNBITAHHA H TlepepalboTKd HA4adH CTPOUTLCA Ha Psfge
3aBoJIOB ¢ 1909 r. [MapoBo3bl pa3suMBaIM MNPH NPOOHBIX MOe3JKaAX [0
123 kM/4ac w 0Ka3aJHCh MaJI0 YYBCTBHTEAbHBIMH K KOJEOaHUAM CKOPOCTH
M OTCeyex, rmodyemy Y OblAM NPH3HAHBI BNOJHE MPHTOAHBIMEL AUt CKOPOH
CayXObl M TIONYYHJH 3HAUYHTEJNbHOE PacillpocTpaHeHHe.

3areM NPoeKT NOoJXOOHOro e NapoBo3a Gbll HenoaHeH KosomMeHCKHM
3aBoJoM aJad M.-Kasauckoit K. A, 2—3—0 cepunr K (¢pur. 272). Tax
KaK 3TH NapPOBOSHI ¢ TPYAOM pasBHBaNd CKOPOCTh xo 100 xm/uac, TO
NPHINJIOCE MX YCHAUTHL, uTo B 1911 r. 6bl10 chenaHo uHk, [1. U, Kpacos-
ckuM H P, X, MeitHeke, npHueM YCHJIHAH KOTeJ M B3WJIH AHAMETP KOMTEC

.

dur. 273

1900 MM c nasieHueM ot ocu 17 T (mapoBo3 cepuu K¥). [Ipu mmpokoi
TONKe, NOJHATON HAJ paMaMH, 3TOT THUN HMeeT BBICOKHH IEHTD THKEeCTH,
no4yeMy NapoBo3 MPHOOPe] H3BECTHYIO CTPOMHOCTb, HEBHJAHHYIO y HAc A0
Toro BpemeHH (dur. 273).

Maposossl K u B, BnoiHe yA0BIeTBOPHE NOTPEGHOCTh Hayalda MEepPBOTO
Jecatunerds 900-X TOAOB, NOAYUHIN 3HAUWTEJbHOE DACIPOCTpaHeHHe.

B st1o xe Bpema (1904 r.) mns PsizaHo-Ypanbckoi K. JA., HMeBILIEH
cnabblil MyTh W HyMXJaBlledcs B ObICTPOXOJHBIX MMapoBo3ax, OLII CIPOeK-
tuposan M. B. I'osmoao6oBeim Ha TlyTHIOBCKOM 3aBOJE YPaBHOBEIIEHHBIN
napoBo3 cucremsl Je-I'sHa tHn 2—3—0 cepuu ¥, KOTOPBIA Ha NpPaKTHKe
npu cxopoctu B 117 kM/yac uMes BecbMa naaBHBIH X0A. OH Obl1 BecbMa
S5KOHOMHMYEH NpU OoTceukaX B 35%, HO [Aaiblle mapy yiKe HeXBaralo.
B 1913 r. aTu napoBo3ssl cHabmuau neperpesareisMu (cdbur. 274), ysBeau-
yuaM AHAMeTP UHAMHAPOB H IIOmaAb KOJOCHHKOBOH pelleTKu (Cepus
YY), HO mMapoBO3 yTpaTHI CBOM OBICTPOXOJHbIe KauyecTBa ¥ ciaenancs 6o-
Jiee TIPUCTIOCOOJNEHHbIM A CPeJHUX CKODOCTEH.

DT0 6bIJ eIMHCTBEHHBIH Caydaii MPHMEHeHHUs y Hac cucTeMsl je-TJ3Ha,
KoTopasi Omarozapsi CIOXKHOCTH He MOJYy4HJa PacnpoCTpaHeHud.

12 Heropus napososa
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Ects eme mpumep npHMeHeHMs y HAac YeTBIPEXUHJMHAPOBBIX T1APO-
BO30B cHcTembl Bokaexa (cepms B), moctpoenubix B (CLA ma 3aBoje Baa-
neuna. [lapoBo3bl 9TH OKAa3aJHCh MaJO0 IKOHOMHUHBIMH H € HeCHOKOHHBIM
XoJ0oM. B Hacrosilee BpeMs BCe OHH CIMCAaHbI C WHBEHTapH.

Yxe k 1910r. nmapoBossl 1—3—O0H, mecmoTps Ha YCHJIEHHEe HX U
NIOCTAaHOBKY NeperpeBaTeNed, OKasaJuch clrabeiMu, TeM GoJiee NpH HeoO6-
XOIHMMOCTH NEPEHTH Ha@ YTOJbHOE OTOINIeHHEe BCJIEACTBHE ' B3XL0POKAHHUS
He(TH. SIBUIACh MOTPEOHOCTH YBENMYHTDL ILIOILAAb KOJOCHUKOBOH peler-

5 ' f
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bur. 275

KM 0 4 M3, yTO BHI3BAIO HEOGXOIHMOCTL B MOJIAePKHUBAIOIIEH OcH, T. e.
HaJo OwblIo mepexoauTh K THmam 1—3—1 mam 2—3—1,

Tocaenumit He cootsercTBOBAN pasmepam CYLUECTBYIONIUX MOBOPOTHBIX
Kpyros, MOSTOMY OCTaHOBHJIHMCh NMOKa Ha tume 1—3—1 ¢ remexxkoii Llapa.
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[IpoexT Gbi paspaboran B 1911 r. Ha CopmoBckoMm 3aBoze unxk. b. C. M a-
JaXO0BCKHM, IPHYEM IepBble apoBO3bl OBIIM C neperpeBareasMu Hor-
KuHa, a ¢ 1913 r.— c neperpesareaamu Lmuara. Ha stux mapososax
Briepebie OblIM NpuUMeHeHB! peryaarop H Oykcel Llapa. 9t napoossbl,
cepun C (¢ur. 275), umeromne npocrole H yAOOHBIE JJs1 PeMOHTa JeTanH,
TNPeACTABIAIOT OJMH K3 JYYIIHX HAIUHX M[a0CaXUPCKHUX THNOB., OOMIMHA
BeC MapoBO3a YBEeJMYMJCS A0 77T W IOBEPXHOCTb Harpesa (C mneperpe-

L e it —

Ve.00 P
Pur. 276

BareaeM) 10 256 m*. ITapoBoswl cepun C MOMy4HJH IHPOKOE pacmpocTpa-
HeHne B 1913—1917 rr.

B 1915 r- KoamomeHckuii 3aBOJA nocTpoHa mapoBo3 1—3—I1, BHO-
usMeHennslii C, ana Bapmaso-Berckoit K. X, TpHYEM BMeCTO 3amHel
MECTKOH OCH NOJA TONKOH OBII TNOCTaBJeH OHCCeNb, NoYeMy MOJYYHJICH
NapoB03, 3HAYHTEJbHO Jyyllle BUHCHIBAIOIIMHCA B KpHBHe (cepws CB).
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dur. 277

B 1925 r. HKIIC xomxen GblT JaTh OTeUeCTBEHHHIM TapPOBO30CTPOH-
TeJbHBIM 38BOJlaM 32Ka3 Ha MacCaXMPCKHe [apOBO3bl, HO MNPH 3TOM 3a-
BOJBI TIOCTaBHJM YCJAOBHE, YTO B LEJAX YCKODEHHS BBIIOJHEHHsS 3aKasa
AoMmKeH ObITb BBIOpaH THI, KOTOPbIA He mOTpeGyeT 0COGOH paspaGoTKH
IPOEKTa W K TIOCTPOWKE KOTOPOTO MNaPOBO3OCTDOMTENbHbIe 3aBOJABI HaH-
Gonee moaroroexersl. Pemreno Gblo ycmauts THn 1—3—1 C, mpucmoco-
6us ero mas paGoOThl Ha HHU3KOCOPTHOM TONMMBE M CHaGIHB BBICOKHM
neperpesoM, BOJAOIOAOTPeBOM M 3aJHEH OCbI0 OHCCeJs.
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[Toayauacs napoBosd 1—3—1 cepun CY (¢pur. 276) BecbMa XOPOUIHX
OKCIIOATALMOHHBIX KayecTB, ocoOeHHO BapuaHT 1926,

Peaxo ycuausleecsi B 1912—I1915 rr. naccamupckoe JBHKEHHE HA
BrnaguxaBxasckol K. J. noOGyAauno ee nepedtH K Tuny 2—3—1 ¢ Jasje-
HHEM OT OCH B 17,5T M C mpOCTOH YeThIPeXUHJHHJIPOBOK MAlIMHON C I1e-
perpesoM. [lapoBo3 2—3—1JI Geir cnipoektuposan B. M. Jlonymuuckum
U B yacTH4yHO H3MeHeHHOM npod. A. C. PaeBckum Bujge Oblyl BrepBble 10-
crpoen I[lyruaosckum sasojgom B 1915r. (¢ur. 277). Ho mapoBo3sbl cepuu

dur. 278

JI npu GoapmoM Kotae (350 M?) umeau CUeEnHO# BeC TOJBKO OKOJO 53 T,
T. €. OHH He YJOBJETBOPHUJIH OCHOBHOMY TPeOOBAHHI) TOBBLIIIEHHS Beca
HOEe3J0B Ha HAIWIMX MNOoAbeMmax, Aoxoxsamux a0 8—10%. ITostomy stu
napoBo3bl, GyAY4YH BIOJHE MPHTOAHLIMH JJist PaBHUHHBIX JOPOT, HAMpPH-
mMep OKTAOPbCKOH, OKasaauch Cl1a0BIMH TIO CBOEMY CLENHOMY BeCy s
Jopor ¢ €ojee 3HAYUTENbHLIMH IOJbeMaMM; OH¥ He ObWIM B COCTOSHHU
BO3HUThL moe3ia OoJbiiero Beca, uem napoBozw B, K, ¥ u C, 6yxyun Bmec-

Te C TeM 3HAUUTEeJbHO OoJee CJIOXKHBIMH M JODOTHMH, [OYEeMY pacnpo-
CTPAHEHHST He IMOJYYHJIH.

EcrecTBeHHO, NpHIIIOCH YBEJAMYHThL YHCJIO CMAPEHHBIX OCeH,; MOYHH
emte B 1909 r. nama M.-KasaHckas K. 4., uMeBllasd BecbMa Cnalblil OyThb.
Yrobbl BO3WTh Taxue e noes3na, xkak naposossl cepuit K,BbuC, ¢ pgas-
JeHHEM OT OCH A0 16T, 4HCIO OCeH yBeJHUWJH A0 YETLIPEX H MOJAYUH-
AU TaccamMpckuil naporos 1—4—0 cepun W ¢ xojdecamu ZAuHaMeTDOM
1500 mm, cuennbiM Becom 56 7 (ua 16% puimie, ywem y K u B) u nosepx-
HOCTBIO Harpesa. 200 m* (Qur. 278). 3TOT NapOBO3 WMEEST HOBOJLHO VAOBE-
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JeTBOPHTENbHbIE 3IKCIIOATAIHOHHBIE KaueCTBa Kak MO 3KOHOMHYHOCTH,
TaK WM 10 BO3JEeHCTBHIO Ha nyTh. [1apoBo3sbl, nmocrpoeHHsle Ha Kosomen-
CKOM 3aBoJie, OblaM CHawyana cHaGxeHB KoraaMH bBporawa, kotopnie
BBHJlY MJIOXUX SKCIIOATALHOHHBIX KayecTB ObIIM 3aTeM 3aMeHeHbl OOBIKHO-
BEHHBIMH. DTH NapoOBO3bl OTKPBIIKA NYTh K MaC¢aKMPCKHM THIAM C YeThblPb-
Msl CMIapPEHHBIMH OCAMM, JOKAa3aBIIMMH HMX pPeHTabe]bHOCTh.

TTestomy, Korga nosiBuiacb HeoOXOJHMOCTb CTPOHTb NaPOBO3bl AJSA
OQuUeHb TSKEeJBIX T0e3J0B HA XK. J. C MoAbeMaMu Bbime 6%, JJId 4ero
napoBoabel cepuit K, b u C oxasplBaaduch yxke chabbiMu, oOparHIuCe
K THOAM C YeThipbMsA CNAapeHHbLIMH OCsMH, BbiOpaB THn 2—4—0. [lapo-
B0o3bl 2—4-—0 M ©blin nocrpoedst B 1927—1928 rr. no mpoekty [TyTH-
JOBCKOro 3aBoga (cpur. 279). IlapoBosz 2—4—0 M wumeer guamerp Beay-
wux koaec 1720 mm, niouiajb KOJOCHHKOBOM pelleTKH 6 M* W uCHapsiio-
Y10 NOBEPXHOCTH 261 M2, Mamuua—mexuununnpoaam BIEPBbIE BBE-
JAeHHasi y Hac; cuenHod Bec—72,5 T.

Taxk xax Ham raGapuT MO3BOJHJ TOMECTHTb CHADEHHBIE OCH MOJ
TONKOH M TaxuMm oOpasoM w30exarTh 3aJHUX MOJAEPKHUBAKOUIUX OCEeH, TO
BbICOT@ OCH KOTJA HaJ peabCaMH noayudaach 3 450 mm  (nwaubonbluasn B
MHpe) '

JTy TIapOBO3bI MOJYYHJIHCH HeyJauyHbBIMH BCIEACTBHE HENLOCTATOYHO
Pa3BHTOrO 30J/IbHHKA, IJIyLlaliero ropeHHe, H BCJAEJCTBHE IIJIOXOTrO ypas-
HOBeIIMBAHUA M napopacnpepenennd. [losroMy naabHedinas nocTpoMKa
napoBo3oB 2—4—0 M O6blvia npexpaiexa.

B HacTosllee BpeMsi MapoBO3bl cepuu M BBHAY YKa3aHHBIX HENOCTAT-
koB no npoexkry MPT (1931 r.) nmepenenblBalOTCA € TPEeXUHJIHHAPOBBIX
Ha JIBYXLHJIHAJPOBLIE C MOBLIIeHHeM AaBjeHus ¢ 13 no 14,5 ar, naBas HO-
Bylo ceputo MY («pauHOHaNM3HPOBAHHBIH»). Pe3yabTarsl ‘GaronpHsTHb
(¢m. «[lapoBo3HO€ X03#KHCTBO», 1934, N 2, cTp. 8).

STOT NMEePUOA OTJAHYAACS OOJbIIMM MPOrpeccoM B 00AacTH paspaboT-
KM M BBEJEHHs CYLIeCTBYIOIIMX HOBOBeJeHUH (meperpeB mnapa, MOZO-
TPEB BOJLI, BOAOOUUCTHTENH M TIP.).

Mexny npouum, Koaomenckuit 3asoa B 1909 r. no sakasy M.-KasaHc-
KOM K. JI. BIepBble NOCTaBHUJ HAa TOBapHOM mnapoBo3e 0—4—0V npsamo-
Toynyio mamuny Lltymnda, u 3aTem Ha 3TOH e A0pore BIepBhle ObLIH
NPOU3BEIEHbl ¢ HEK OMNBITHI I

[NepsonauaapHo Mamuab: LtyMida CTPOHIUCL WMCKIIOUHTEIBHO € Kd-
MaHHbIM NapopacipejefeHHeM, HO NMOTOM CTaIH NPHMEHATb H 30JOTHHKH,
NpHYEM TIEPBBIH TAKOW MapoBO3 ONfATb-TAKH BNEePBble Obl1 IIOCTPOEH HA
Komnomenckom 3aBole aJsi TYpHHCKOH BBICTaBKH (C IJIOCKHMH 30JOTHH-
Kamu),

CHauasna CuMTanad, yto MmammuHa Urymmnda moxer OblTe npHMeHeHa
TONBKO K TOB2DHBIM NapoB0o3aM BCIeACTBHe HEOOXOAMMOCTH MMEThb Ts-
/KeJble TTPOTHBOBECHI, HO 3aTeM CTajJu ee NPHUMEHATb H K NacCaXXHPCKHM.
Hanpumep, B 1912 r. llltymnd copoekTHpoBad NPSMOTOYHYIO MAIIMHY IJIA
napoosos 1—3—1 Benrepckux x. M., XOJSIIHX €O CKOPOCTbIO J0O
70 km/yac, a 3atem naasa Ilpycckux K. . Aast OGBICTPOXOAHBIX I1ADOBO30B
2—2—0 (cxopoctb 100 rkm/uac) u nzsa CeBepo-BocTOUHBIX XK. . B AHIIHH
B 1912 r. nas napoBo3da 2—3—0.

¥ Hac B 3TO e BpeMms OblIM mocTasjJeHsl MamuHbel Lltymnda Ha
napoBosax Oe3 meperpeBa mapa u ¢ neperpeBom (cepud H® u H®*®

1 Mamuunl UltymMnda BBepenbl ObAH Ha NapoBo3ax nmo mpemnoxenHo nux. E. E. Hoan-
TeliHa, ONHOTO M3 JAYYIIMX 3HATOKOB ¥.-A. Nela, BrmepBeie B Mupe. [10 ero xe HHHNHa-
THBe y Hac ObJ BBENE€H Ieperpes MNapa pakblie, 4eM BO BCeX CTpaHax, kpome Iepma-
HHH, H NOCTPOEHBI NapPOBO3H Maa.nera, KOTOpbI€ MOCHe Haero. onbliTa OblaH BBELERB
B AMepHKe. 3 :
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B ycioBusix 11apoBO3HOH ciy:xKObl  NPSIMOTOYHBIE MAILUIMHBI I[10OKa He
i/ 3aMETHBIX IPEHMYLIECTB H IPHMEHSIOTCA B €IHMHHYHBIX 3K3eMILIApax,
HO HMX BBbICOKME TepMHYECKHe KaueCTBa OecCrnopHbl, OCOOEHHO NPH BHICO-
KOM Tieperpese.

B cBsisu ¢ pocroM Tpysoobopora Halleit CeTH, KOTOpHIH VKe B
1931 r. yBequyuaca B 2,5 pasa no CPapHeHHI0 ¢ JOBOEHHBIMH TI'OJamH,
4 CTPOMTEJILCTBOM HOBBIX . JI., KOTOPHIX 3a TFOJHI MOCJAe BOHHBI NOCTpoOe-
HO OKo0JO 15000 kM, a Tem Gojee BBHAY NPEACTOSIIEr0 CTPOHTENLCTBA
U yBeauueHHs rpy30000p0oTd, a TaAKKe NacCaKUPCKOro IBHKeHHs B OV-
ayuieM, Bonpoc 06 OOHOBJEHHH Halllero MapoBO3HOrO MapKa U CHAGXeHWHU
ero 6ojee MOIUIHBIMH napoBosamu crana aiasa HKITIC HeoTHOMHBIM.

l!
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Dur. 280

Tak kKaKk yBeXHMYeHHe MOIIHOCTH T1apOBO30B CONPOBOXKIAETCS COOT-
BETCTBEHHBIM YBeJHYeHHEeM HMX CIeNHOro Beca, TO MOXHO ObWIO HTTH
JBOSAKUM TIYTEM: YBeIWYHTh HarpPy3Ky Ha CHapeHHbie OCH (HampHMep J0
23T, B JajbHedmeM A0 27 T W BHIIE), HE H3MeHsisi MUX uHcJa, HA0OOPOT,
OCTABHTh HATPY3KY TV Xe (MIM HeMHOTO ee VBeJIHUYHTh, HanpHUMep I0
20—21 T), HO yBeJHWYUTb KOJHYECTRO CMAPEHHBIX OCeil.

[lepBOHaualbHO NPEANONATANOCh, KaK CKa3aHO, WTTH TNEPBBIM MyTeM
H CTPOHTb IIApOBO3bl C HArpy3koii 23T Ha OChb, CYHTas, YTO HX MOXKHO

T
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Par. 281

9KCIIJAOATHPOBATE NPH HE3HAUHTEJbHOM H3MEeHEHHH NyTH ([yTeM yBeJsH-
YeHMA HEKOTOPOroO YMCJa Inmanx Ha 1 KM myTH W 3aMeHHB MecuyaHbli 6an-
Jact rpasueM uaM mebHem). Tak Kak HamM 3aBOJAbLI ele He OBLIH IPH-
cnoco6aeHbl AJd TOCTPOHKH MOLIHHEIX NMAapOB0O30B, TO OBLLIO pelleHO 3aKa-
3atb ux B CIIA, npuyem cHauana Obliu 3aKasadbl 10 ONBITHBIX MAPOBO30OB
¢ TeM, uTOOBI, H3YUHB HX KOHCTPYKIIHIO, UX paloTy B HaUIUX YCIOBHAX,
X JIOCTOMHCTBA, OPTaHH30BaTh 3aTeM MNOCTPOHKY MNOAOGHBIX NapOBO30B
B CCCP.

11 oxrs6ps 1931 r. 3axasaHHble NapoBo3bl npubbLmd u3 CLIA B Jle-
HUHTpazx. Dto Oblau: 5 MapoBO30B THnNa 1—5—2 cepuu T, NOCTPOEHHBIX
AMEepHKaHCKOH JOKOMOTHUBHOW KOMMNaHMeH, H 5 maposo3oB THma 1—5—I1
cepuu T®, mocrpoesnsix 3aBogom Banasuma (dwur. 280 u 281). Ux cuaa
Tsrd — 27000 u 25000 kr, cunTas ke H CHAYy TACH OyCTepoB —
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34000 u 31000 kr. Harpyska Ha crnapeHHble OCH 23T M JaBjeHHe napa
B KoTée 17 ¥ 14 ar. Tak Kak 3KCIJIoAaTaluus 3THX NAPOBO30B BO3MOXKHA
TOJILKO IIPH HaJHYHH aBTOCLENKH, a Hallla BUHTOBAsA CIENKa MOMKeT Bbljaep-
JKarb CHIY TArH He Gosee 20 000 kr, TO AJAS MPOU3BOACTBE ONLITOB OBLIO
060pY/IOBAHO aBTOCLENKOK HECKOJbKO ONBITHBIX COCTABOB I10€3J0B.

[losBien¥e STHX MapOBO30OB Ha HallleH CeTH TNPEACTaBJAAET JA7 CO-
BETCKOrO TPaHCIOPTa HCTOPHYECKOe coObITHE, 3HAMEHYIOIlee PpesKH# I10-
BOPOT B HalleMm K.-J. Jele, TaKk KaKk ¢ HHUMH BIIEDBBE MNOSBHIHCH Y HAC
TaKHe HOBOBBEAEHUS, KaK CTOKep, OycrTep, myiep M APyrHe HeoOXOAHMbIE
NPHHAJIeKHOCTH COBPEMEHHBIX MOLIHBIX NapoB0O30B.

Tem He MeHee ONBITH NMOKas3ajiH, 4TO NOJOOHLIE MAapOBO3El BPeJHO
JeHCTBYIOT Ha HAUI XK.-J. OYTh, CIe€L0BATENBHO, JJIsI BO3MOXHOCTH 3KCILIO-
aTHPOBaTh NOJOOHBIE MOIIHble (WMJIH, KaK MX Has3blBalOT CB e P XM o -
H bl €) napoBO3bl HEOGXOAMMA MOJHAS PEeKOHCTPYKLHSA K. .0 CMEHa pellb-
COB H IIMaJ, 3aMeHa necyaHoro Gansacra meGHeM HIH IpaBHeM, YCHIEHHE
MOCTOB, BBeJeHHUC aBTOCLENKH W aBTOTOPMO30B, PEOPTaHU3ALHs PEeMOHTA

o
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$ur. 282

NapoBO30B M COOTBETCTBYIOUIee NepeodOpPyNOBaHHE PEMOHTHBIX 3aBOJOB
U MacTepCKHX, TepeCTpodKa Jeno W NOBOPOTHBIX KPYTOB, YCHJIEHWE BOXO-
cHabKeHHss ¥ NOATOTOBKA HOBBIX KaApoB. CBepxX TOr0 HeOOXOAUMO peop-
raHH30BATh M IaPOBO30CTPOHUTENLHBIE 33BOJHIL.

Bce 310 TpedYVeT KOJOCCANbHOTO KalUTaJO0BJIOXKEeHHs, 3aTPaThl OTPOM-
HOTO KOJHYECTBa METajlla M HM3BECTHOIO BpEMeHH, JOBOJBHO 3HAYHTEJNb-
HOTO HEeCMOTPS Ha Hald HCKJIIYUTEJbHbIE TeMMbl PabOTHI.

QueBMIHO MOJIKeH OBITh M3BECTHBIH MNepeXOAHBIH NmepHOHd,
KOorZla MOXKHO ObLIO OB HONOJAB30BATH CVILECTBYIONIWEH XK.-T. MyThb BO3-
MOXHO IIOJHEEe, B CAy4ae HeOOXOIHUMOCTH ¢ HE3HAUHTETbHBIM €ro yCHJe-
HHEM, H BMECTe C TeM YBeJHYHTh MPONYCKHYIO CIOCOOHOCTb XK. ., BBEIA
THIIBl TIApOB0O30B Ooliee CUIbHBIE, uUeM CyIleCTBVIOmHe, Hama BHHTOBas
CTSIXKK4 MOMKET BBHIJIepKaTh cuay Tsru He cBbime 20 000 kr, a peabcel —
JaBleHHe OT OCH He Boimie 20T. DTHU [JaHHblE W MOJOXEHHI B OCHOBY
COBPEMEHHOTO I€PEeXOLHOTO MapPOBO3HOTO MapKa, KOTOPHIM
Oyaer ob6CayKUBATHCH HAIIQ CeTb A0 ee PeOpraHH3alldH, Mocjae 4ero BO3-
MOKHO OyJIeT BBECTH B SKCIVIOATallHiO csepxuomuhre TIapoBO3BI C JaBie-
HHEM OT CnapeHHOH ocu 23 u 27T,
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[o aTum 3afaHusaM y HAC ObII CMPOEKTHPOBAH ¢ HEBHAAHHOIO paHBINE
6bicTpoTol0 (B 100 JHeW) TOBapHBI MapoBo3 1—5—1, noOJyuYHBIUMA Ce-
puro P (Penuxc JlsepXKHUHCKHH) C HAarpy3Kol Ha CHapeHHYIo
ocb 20 T W jpaBaeHHeM B Kotae 15 ar. ITOT nepBeHel Haulero, Moll-
HOr0O MNapoBO30CTPOEHHsI Obll MOCTPOEH TaKKe B PEKOPAHO KOPOTKHH

$ur. 283

cpok JlyraHckum 3aBOJIOM W NMPHUGBII HAa CBOMX mapax ¢ noesiom B Mock-

By K OxTabpbckum topxecrsam 1931 r. (dur. 282).
BricOKMe 3KCMA0aTaMOHHBIe KauecTBa naposo3a ®JI BbIABHraoT ero

KaK OCHOBHOH TOBapHbLLH THII Halllero BPeMEHH.

dur. 234

JanbHeliimuM maroM Bhepex OblI0 CO3Manze NOAOOHOTO Ke MOIIHO-
ro MaccayHpCKOro napoposa; o Obll cnpoexruposad LJHIb (Hentpans-
HBIM JOKOMOTHBO-TIPOEKTHEIM 610po) ¥ mocTpoed KonOMEHCKMM 3aBO-
noM X XV romoBmmHe Oxrabps. Iror naposos tuna 1—4—2 (dur. 283)
nosyuus cepuro UC (Mocud CTaauH) ¥ MMeeT Ty OCOOGHHOCTB, UTO
y HErO KOTed, UHJIHHAPH, OYKChl, OCH H apmartypa Te Xe, 4T0 H y Hapo-
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Boza ®JI, uem npocTUrHyTO OOBeAMHEeHHe GOJBIIOTO YMCTA KPYMHBIX JeTa-
Jel 3THUX JBYX CepHUil mapoBO30B. '

IMapososbl UC npu apaBienuu ot ocu 20 T B 1,5 pasa CujbHee napo-
B030B 1—3—1 CY. Wmes awamerp koJjec 1850 mm, nmaposos MC moxer
fe3onacHo Pas3BHTb CKOPOCTh A0 100 KM NpPH 3HAUHTEJNbHO YBEJHYEHHOM
Bece noe3nos (10 18—20 4eTHIPEXOCHBIX MacCaXKUPCKHUX BATrOHOB).

[MapoBoast ®J] u UC ABAAITCH OCHOBHBIMW THNaMHW BTOPOH
nATHIeTKH.

B 1934 r. nocrpoen na JlyraHckoMm 3aBojJie ONBITHBIH TOBapHBIM Ia-
poBo3 tHna 2—7—2, cepua AA (A. AuIpeeB) C JaBJeHHEM Ha PeaAbCbl OT
cnapeHHbIX ocedt 20 T; 3TO nepBeEId MApOBO3 B MHPE C CEMbIO CapeHHBIMH
0CAMH B JKeCTKOW pame. Ero moBepxHOCTb HarpeBa — 448 M2, neperpesa-
Teas Hycosa— 174 M® m njomajns KOJAOCHHKOBOH pemretkH — 12 m2 [lpu
ABYX UMAMHApaX Juamerpom 740 MM u JAaBieHuwem napa 17 ar— cuaa
Tard pasHa 28 000 kr. [namerp Beaymux xogaec — 1600 mm, nouemy mna-
pPOBO3 UMEET PeKOPJHOE BO3BBIIIEHHE OCH KOTJa Haj peabcamu — 3 650 M.

Jtor napoBoa (dur. 284) He umeer OYAVIIHOCTH !, TaK KaK C BO3MOM-
HOCTBIO YBEJMYHUTh Harpy3KH Ha OcH Jo 23 UM 27 T HeoOXOAMMOCTH
B [1apOB03axX HE TOJbKO C CeMbl0, HO JaXe U C IIeCTbIO CMapeHHBIMH OCAMH
B TE4YEeHHE BeCbMa IPOJOJNKHUTEJbHOrO BpeMeHH ne Oyrer. [1apoBo3 oueHk
ClOKeH, TpeOyeT crHelHalbHbIX TIPUCNIOCOOJEHHH AAsi PeMoHTa H IIp.
H HOCHT TONBKO PeKOPJHBIH XapaxTep.

Haxone1, ormMeTHM, UTO B HacTodlllee BpeMs paspabaTebiBaeTCs NPOEKT
KypPbepCKoro napoBosa Tuna 2—4—2 aas cxkopocrei po 130—140 km/uac.

§ 34. Y3KOKOJIEMHBIE . 1.

KpoMe OOBLIKHOBEHHBIX IIMPOKOKOJEHHBIX K. J., OOBIKHOBEHHO CO
«CTe(heHCOHOBCKOH» Koaeed, mupuHoin 4'8Y2" (1435 mMm), KoTopas B He-
KOTOpBIX CTpaHax Oblla B3siTa JApPYrHX pasmepos (B CCCP—pB 5—
1524 mm), ¢ camOro Hayana MOCTPOGHHMS! K. /. CTPOMIUCh U Y3KOKOJEHHBIE
M. J. ¢ caMoH pa3HOOOpasHOM WIHPHHOHM KOJIeH, OKashiBawolleH, MOHATHO,
peskoe BJHSIHHE HA MOLIHOCTH M THN NAapOBO30B.

K 1922 r. ysxokosefiHbie K. J. pacnpeiessiiucCh TaKHM o6pasom
(rada. 4):

Tabauna 4
Mosmas | M3 max },;L%?(?)i}éh_
CTpanwu ATHHA RCEX Ji-"i':;“if_ei: HbIX K. L. 110
OTHOIIEHH
H.A. B KK | B KM S5 e b
Espona -5 N i s 371 607 58 303 15,7
CesepHan u llemTpaibnss Awme-

o7 A L 5 509 368 | 9 595 1,8
IOwuag Avepura . . . . . . . . 83 642 52 431 39,0
AEPAKE . o o m om0 ocm o w ie e s o4 087 46 410 85,6
AR v 3 0 = w = % @i o = 119 671 60 955 51,0
ABcTpaaud . . . . . . . . . 47 616 28 265 59,.5

Begiro ¢4 a3 s 5 5 1 190 992 233 &0 21.5

! CnpoekTHpOBaH 3TOT NAPOBO3 HAa OCHOBE 3a0pakOBAaHHBIX B HAacTOsllee BpeMa
TdK HA3HIBAEMBIX ,MpejieibHBIX HOPM®.
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Camas pacnpocrpaHenHas xojes B 1000 my (129000 xm), 3arem
B 1067 mm (t. e. 31/2") — 79000 xm.

Tak xak pasmepbl KOJ€H Y3KOKOJEHHBIX JOPOT MEHAIOTCA B CAMBIX
IHPOKHX pasmepax (A0 50 pasaMuyHBIX pasMepoB), YTO KpaHHe HeyJO0OHO
MPH 9KCNJA0ATAlMH, TO B HACTOSILIee BpeMsl CTPeMATCA MX CTaHAapTH3UPO-
BaThb M NPEJINOJAaraeTcsi OCTAHOBHTHCA Ha CAeJYIOUIHX pasMepax:

1) B rocyaapcTBax M KOJOHHSIX, TJle BBe/leHa MeTpHuecKas CHCTeMa, —
1000, 750 u 600 MM («]lexkaBuiaeBCKas»);

2) TaM, rje NPHAEPKHUBAIOTCA aHrJIHiCKUX Mep — 312" (1067 mm),
2t/s" (762 mM) u 2’ (610 mm).

Ha gmoporax B 1000 MM Jjonyckaercst ckopocts ao 80 km/yac u B
750 MM — o 56 km/yac.

Y3kasi KoJiesl HelpepLIBHO PAa3BUBAETCA H JUJIA LEJOro pfja CTpaH yxe
Koness B 1000 MM siBAsieTcsi HOPMAJbHOH, C YCIEXOM BHINOJHSAIOIIEH BCe
¢yHKUMH MarucTpanefi, Oyxy4d, BMecTe C TeM, 3HAUMTEJbHO JeIUeBJe.
B EBpone y3KokoJelHble AOPOrH OOBIKHOBEHHO MI'DAIOT POJb AOPOr MecT-
HOroO 3HA4YEHHs H BO MHOTHX CJy4asiX y3Kasd KoJed 3HaUYHTEJbHO BBHIMOJHEE,
uyeM 1mHpokasi. [IpeMepoM Moxer cay:XuTb Beabrus, rje, HecMOTpPs Ha
ryCTYI0 HOPMaJbHYIO CeTh, NMOCTPOEHO 39%/p y3KOKOJNEHHBIX XK. JA., OKa3aB-
IIMX TPOMAZHYIO INOMOINb NPOMBINIVIEHHOCTH M HAPOJHOMY XO35HCTBY.
3ametuMm, yTo BO PpaHuMH Y3KOKOJEHHBIX XK. A. 17800 km wu3 53 560 km
(33%0), B T'epmanuu — 6 850 km (12%), B Uleenun 3590 xm (23,5%) u B
(Ilsefimapuu — 1550 kM (29%), T. e. OHH BecbMa pacnpoOCTPaHEHb!
s Eppone.

B CCCP nepsoie yskoxoxeiiHble K. J. (Hosroponmckas, OGosHCKas
n JIuseHckas ¢ xoaeeit 1067 mm) GblaM noctpoeHsl B 1876 r. ¢ mapoBos-
HBIM (1ADKOM 3arpaHUyHOro NPOHMCXOXJEHHs, HO B KOMMEpPYeCKOM OTHO-
meHuy cebs He OIpaBIaJIH. .

[To pauHbiM <«TeXHHYECKOTO CIPAaBOYHMKA TPaHCHOPTHHKa», T. 1V,
B 1892 r. GbliM M3aaHbl OOJErYeHHbIE NPaBHIA COOPYKEHHs Y3KOKOJICHHBIX
XK. J., KOTOpble Mai¥ TOJYOK K WX pasButHi. B 1894 r. Hawanach 10O-
CTPOMKAa Y3KOKOJMEHHBIX myreH Kojden 750 MM «IlepBeIM 0OMmIECTBOM MOJXB-
e3HBIX XK. A. B [Poccuw», a Boen 3a HHUM <«MOCKOBCKHM 0OI1eCTBOM
NMOAbE3AHBIX NyTel». EJNUHCTBEHHBIM CTPOHTENEM Y3KOKOJEHHBIX NapoBO-
30B B CCCP u B GeiBmedt Poccuu siBaserca Ko/JOMeHOKHH 1apoBO30CTPOH-
TeJbHBI 34B0Ji, KOTOPHIA NPHCTYNHA K 3TOMY CTPOMTeabcTBy B 1385 1.
¥ BBINYCTHJ TNEpBBIE YEThIpe Y3KOKOJefHble TaHK-napososa tumna 0—2—0
CBOeOOPA3HO KOHCTPYKIHHM C JJIMHHOH oOmnyckammefics ABIMOBOH TpyGo#
nast Cypamckoro mepesaia 3aKaBKasCKHX XK. A. Koaed 900 mm.

B macrosimee Bpems mo mnocraHoBiaeHuio CTO crpourca Hosouepkac-
CKHMH TapOBO30CTPOMTENbHBIA 3aBOJA JJs CIEelHAaJbHOH INOCTPOHKH Y3KO-
KOJEeHHEIX [1aDOBO30B H MOTOBO30B.

B 1895 r. mo mokaany ykasanHeix Tlepsoro u MockoBCKOro o6LIeCTB
MOABEe3JAHLIX MyTeil AenapTaMeHTOM K. J. MHHHCTEPCTBA NyTed COOOIIeHHUs
ObLIN VTBEPIKICHBI YePTeXH Y3KOKOJEHHBIX IIapOBO30B H C 3TOrO BPEMEHH
Ha4aJoCh CHCTEMATHYECKOE HX CTPOHMTENbCTBO, IMIaBHHIM 00pasoM KoJeH
750 my. HaubGosbee npuMeHeHHE B TO BPeMsi HMeJ TOBapO-NacCaXHPCKUH
napoBo3 Tuna 0—4—{) ¢ TPEXOCHHIM TEHZEpOM, C HarpysKoH Ha OCb 5 T
M cuaow TaArw 3270 kr. DTH NapOBO3H MOTVIH BeCTH MO TOPH3OHTAJH
noesna secom 300 T co CKopocTbio 25 KM/yac.

o 1 siuBaps 1932 r. KoxomeHckuit 3asojx noctpoua okoao 1000 ysko-
KOJIeHHBIX NMapOBO30B JJIs PA3JHUYHBLIX PasMepOB KOJEH, BECh Xe MapoBO3-
Helll MMapK Ha TO e BpeMsi cocraBiasa okoao 1500 mapoBo30B pasHBIX
THIIOB H Pa3MepOB KOJIeH.
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Taxk Kak Y3KOKOJeHHBIe JKeJeaHble JIOPOTH HAXOJWJINUCh B XaoTHYe-
ckom cocrosinni, CTO uzpaa 21 uions 1927 r. nocranosaenue «O6 ynops-
JAOYEHHH Y3KOKOJeHHOro x.-1. TpaHcnopra CCCP», u 3arem 6bl1 paspabo-
TaH obuiecorsHui cranaapr (OCT 335), yreepxucaennniit 20 uions 1928 r.,
COrJlaCHO KOTOPOMY AJA Y3KOKOJIEHHBIX HA3eMHBIX JOPOr YCTaHOBJEHA
mupuna xoger 750 u 1000 MM ¥ TOJALKO HA 3aBOJACKOH TEePPUTOPHH pas-
pewaerca 600 mm.

Komuccnsi no craHZapTH3aUMK Y3KOKOJEHHBIX K. X., YYUTbIBAsi mpak-
THKY K. JI. IUKPOKOH KOJIeH, HaMeTu/1a JeJeHHe KaXJOH W3 CTaHJIapTH3H-
POBaHHBIX KOJEH Ha TPH KaTeropuMH: KaTeropus ¥ — YCHJAEHHBIH THII,
Kareropus H — HopmaabHbI#i THn ¥ Kareropuss O — oOJerdyeHHbIH THII
y3KOKOMeHHbIX K. A. Coo6pasHO € 3THM M INPOBOJAMTCS CTaHAApTH3ALHUS
Y3KOKOJIEHHBIX INapOBO30B.

Ha ycnrienHbIX . A. MOryT HCNOJb30BaThCst HauGoJee MOIUIHbIE Mapo-
BO3LI C TCHAEPAMU M3 YHCJIA NPHUMEHsIEMBIX YV HAaC M 3a IpaHHIlEd HA y3KO-
KOMEHHBIX K. A. Koaed 1000 u 750 MM ¥ 1o MOIIHOCTH CBOe# GJH3KO CTOS-
LUX K CYLIECTEYIOIIHM [1APOBO3aM HIMPOKOH KOJEeH, Hanpumep, napoBO3bl
¢ rengepom thHna 1—5—I1 uwam 1—5—0 ¢ Harpys3ko# Ha ock B 12,5 T uau
xe tuna 0—5—0 ¢ marpysko#t 9 7. Ha aoporax HOpPMaJbHOH Kareropuu
(peuMymecTBEHHO KoJen 750 MM) MOryT NPHMEHATHCS NapoBO3LI C TEH-
nepavu tHna 0—4—0 c Harpyskoit Ha ock B 6,5 T uam xe tHna 0—5—0
C Harpyskod Ha ochb 9 7. Ha moporax oGaeryeHHO# KaTeropud (moabesn-
Hble IIYTH MECTHOIO 3HAueHMsd, IIOJeBble X.-J. KoaeH 750 MM M BHyTpH-
3aBCACKHE NyTH KoJed 750 u 600 Mym) pekoMeHAyeTCs MPHMEHEHHE JErKUX
I1apOBO30B, INPEHMYINECTBEHHO TaHKOBBIX, C Harpy3koii Ha ‘ocb He
cBpimie 4 T.




II. PA3BUTHE NAPOBO3A C TOYKU 3PEHUS TEPMUYE-
CKOro COBEPLIEHCTBA

l'zasa nepeag

MPOBJIEMA YJAYYWEHWS WUHIUKATOPHOW JIMATPAMMbI
N YMEHBUIEHUS BHYTPEHHEIO TPEHUS

§ 35, YCOBEPUIEHCTBOBAHHME IIAPOPACHPEJEJIMTEJIbHBIX MEXAHU3MOB

onpoc ¢ mapopacnpejieieHHU OCTaHaBJAMBaJ Ha cebe Bcerja ocoboe
BHUMAaHHE 3K.-Jl. HHXXEHEPOB, TaK KaK OHO MO0 ObITh JIEKO H3Y-

UEHO NPH NOMOUIM WHJAMKATOPA U CHHMaeMbIX UM HHIHKATOPHBLIX AUArpaMM,
[TosToMy KOHCTPYKUH#I BHYTPEHHHX MapopacnpeienHTe]bHbIX OpPTr aH OB
(30/10THHKOB, K/J1allaHOB, KPAaHOB) M BHEWIHHX (KYJAMCCHBIX H JAPYTHX MeXa-
HH3MOB) OblJM Hpei0XeHbl MHOTHE JLeCATKH M HeNpephIBHO NpeIararTcs

P
. |

o

dur, 2585 dur, 286

H Tenepb. MayueHno UX NOCBANICHE OT/edbHble paboTH 1, 3/ieCh He MOXKHO
¥Ka3aTh TOJBKO TJaBHEIE 3Tanbl.

[Tlepsrie maposozbl paboTanu 0e3 paclUIMPeHHsT, U HX [JIOCKHe 30J0T-
HHKM He umeau nepekpeil. B 1833 r. ¢upma Scharp, Robert & C° y napo-
Bo3a «Experiment» nocraeuaa «TpvGuathie 30J0THUKH» (6e3 mepexphliii)
npeiBeCTEMKH COBPeMeHHBIX iuauHapuueckux (cur. 285). Toasko B 1839 1.
snamenuTelil Kaanefipon (Clapeyron) Bo ®paHuuu BeEeJ NepeKDPHIUIH
30JOTHHKA W yroa onepexernusdun Meitep (Meyer) B 'epmannu
B 1842 r. ABOiHBEIE 30JOTHHKH, COCTOSIIHE M3 TAK Ha3biBaeMbIX OCHOBHOIO
i paciiuputeabHoro (dwur. 286). iBoiiHble 30J0THHKM Hauzd cebe B TO
BpeMsi 3HAUMTEJbHOE pacnpoCTPaHeHHe B CTAHOHAPHBIX YCTaHOBKaX
B yrcTpebasiuch fa)ke B IapoBO3axX, HO ¢ H300peTeHHWeM YCOBEPUIEHCTBO-
BAHHBIX KYJHCCHBIX MEXaHH3MOB BHIILIM K3 ynorpedieHus. Bce mociaenyo-

1 Cu. H. M. Kapramo s, [lapososurie mapopacnpeaenntenbhbie Mexamuambl, CIIB,
1914 r. w E.T. Kectruepn WU WM. Huxonaes, [lunamuka H napopacnpejeleHHe
naposo3oB, Mockga, 1931 r.
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1I(He MOIBITKH HX YCOBEPIIEHCTBORBATh M 3aMEHHUTh JIBOHHBIMH LHIMHAPHUE-
CKMMH 30JI0THUKAMH yclexa He HMeJH !,

Ha napoBoszax npoiusoro Beka (Hanpumep «Samson» Jlusepnyin-Man-
YeCTEePCKOR K. J.) OblIM MOCTaBJAEHL! 30JOTHHKH pas3jlelNbHbBIE, T. €
OOLIKHOBEHHBIH KOpoOuaThiii 30J0THHK Obil pasiejeH Ha JBe 4acTH /A
noayuerusi 6osee KOPOTKHX MNapoOBBIX KaHamoB, OOCHAYXKHBAIOWMX pas-
JIEIbHO NEPeAHIO W 3aJHI00 4YacTH uuiausiapa (¢gwur. 287) — npororuan
HaulejILero Tenepb y HAC HOKJANUUTEJIbHOE PpacnpoCTpaHeHHe «pasiedb-
HUTo mapopacnpejieleHus» (LHAMHAPHUECKUMH 30JOTHHKAMH M KJallaHaMmH).

Haxorenw B 1855 r. Tpux (Trick), HHXKeHep napoOBO30CTPOHTENLHOIO
zaBoja Keccoepa B DccaunreHe, u3obpes M3BeCTHHIH 30JO0THHK C BHY T-
PEHHHM KaHaJdoM (M ¢ IBOHHBIM BIYCKOM mapa), Ha3BaH-
HBIM €ro HUMeHeM M IUMPOKO ynoTpebJjsieMblM B HACTOslee BpeMs B IpPH-
MEHEHHKH He TOJIbKO K IVIOCKHM, HO M K UHJMHIPHYECKHUM 30JOTHHKAM.

OueHL NPOAOJIKHTENbHYI) SBOJIOLUUI0 TMEpexHIH BHEIIHHe napopac-
npeJieauTe IbEbie OPraHbl, Mpex/ae 4eM BLIJIHAWCHE B COBPEMEHHYH) OTHOCH-
TeJdbHG npoctyro ¢opmy.

N

$ur. 287 dur. 288

[eprble MapoBO3bl HMeJM MapopacnpejeneHde cO CBOOOJHBI M
SKCUEeHTPHKOM, KOTOpPOe ellle PaHblle NPHMEHAJOCh Ha PYAONOABEM-
HbIX M MOpCKMX MamuHax. Ha ¢ur. 288 npeacraBieH Takol MeXaHH3M
napoBo3os CredeHcoHa, mocTpoeHHBIX B 1825 r. Ha Beayme#l ocu BO3ae
cBODOJHO MOCAXKEHHOTO 3KCLEHTPHKA, CHAOXKEHHOTO AYyrooOpasHBIM Mpo-
pe3oM, sakJMHeH pblyar, namnda KOTOPOro MOKeT JABHraTbCl B YKa3aHHOM
npopese. B saBucHMOCTH OT TOTO, 3aHHMaeT JH uanda TO HIX Apyroe
KpakiHee MOJOXKeHHe,— nmapopacnpeiejedde paboraer Ha OPSAMOH HJH
o0paTHBIA XOJ, KOTODBIH NPH TMOMOIIM JABYXIJIeYeno pblyara mnepenaercd
K 30J0THHKaM BePTHKAJAbHBIX LHJIHHIPOB.

3areM TIPUMEHSJIH TNepeCTaHaABJIMBAKMIHEeCHd 3SKCHEHT-
P H K H, NMPHYEM MOKHO ObIJIO TMOJVYHUTH NPAMOH UM oOpaTHBIH XOH, HO
EeAn3A OLLIO MOJYYHTh NepeMeHHYK OTceuky. HO HaCKOJBKO CJIOXHO
GbIJIO YIIPaBJEHHE UMY B NEPBHIX [ApOB0O3aX, BUAHO MO CAEAYIOIIEMY OMHU-
caumo K. Mapoka (K. Maroca «Die Etwicklung der Dampfmaschine»):
«30JI0THUKH TIPUBOJWINCh B JABH)KEHHE OT KOJEHYAaTOro Baja MOCPeJCTBOM
3KCUEHTPHKOB, KOTODhHle MOrJd CBOOOJHO MepeMellaThCsl HA Bady; Ha Bagay
JKe HEMOMABMKHO OBLAM TIPUKpeNieHbl [aibbl, COeNUHsieMbie C 30J0THHKO-
BBIMHM IITOKaMH. Korja SKCHeHTPHK HaXOAWJICH MeXAy maiibaMu, — napo-
BO3 CTOSJ; NPH MOMOIIH MeJaly MAlIHHKCT MepeBUraa 3KCUEeHTPUK BAOJb
BaJa M COeAHHAM ero ¢ waiooi. TIpu Bnycke mapa MamIMHHCT pasbe UHSI
SOJMOTHUKOBHIH IITOK OT 9KCUEHTPHKOBOH TSTH M JBHral 30JOTHHKH OT

1 Cu. mpod. '"H. U. Kaprawos, [lapozozmsie napopacmpenenntensubie MeXaHH3.
Mul, § 87, cTp. 270, ’
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PYKHM O TeX NOp, MOKa MapoBO3 HAYHHAJ JIBUraThCs 110 H3BECTHOMY Ha-
NpaBJEeHHIO, a 3areM NPOU3BOAHIA cOoefMHeHHe. JIAs NPOU3BOACTBA ITHX
MaHUNYJAALHNA Y MamMHUCTa OblI0 5 MM GoJiee PYKOATOK H phiyars.

Ha ¢wur. 289 nokasano mnojo0GHOe mnapopacrnpejeneHye NnapoBo3a
«Paxera».

B 1832 r. Buaramc JIxemc B Heo-WMopke (William James)
u306pes KYJAHUCCHBIH MeXaHU3M, COeAHHHB KOHUBI SKCIEHTPHKOBBLIX
TAr KPHBOJHHEHHOH KYJIHCCOH C KYJHCCHBIM KaMHEM, KOTOPBIH B CBOWY
ouepeab COEAHHANCS C 30JOTHHKOBBIM IITOKOM [T. €. B JAHHOM Clyyae Mbl
¥MeeM KYJMCCHBIM MeXaHHW3M MEepBO¥H Ipymnbl («CTapoi»)]. DTOT KYJAHCCHBIH
MeXaHM3M Obla IocTaBJeH Ha napopose 0—2—0 ¢ BepTHKaJAbHBIM KOTJAOM,
KOTOPBIA OB BCKOpE YHHYTOXKEH INIPH B3pbiBe KOTJa H Hcye3 M3 obpa-
ILIeHH .

B 1837 r. 6bL10 3anmareHTOBaHO B AMepHKe M AHIJIHH TNapopacnpeje-
neune Eastwick m B 1838 r. — 3aBoj Braithwaite, HO OHH OBINIH CJIOXKHBI
H HeyJOBJICTBOPHTEJbHHI.

dur., 289 dur. 290

IMapopacnpenenenne Eastwick (Mcryiika) TeM He MeHee 3acily:KHBaeT
BHUMAHHs, TaK KAk OHO OBLJIO TNOCTaB/J€HO Ha NEPBHIX IapOBO3ax, IO-
crpoeHHBIX B PoccHu Ha AneKcaHIPOBCKOM 3aBojie B 40-X rojax npouioro
Bexa. 3omotHuk A (¢ur. 290) NpHBOAHWICS B JBHXKeHHe OJHHM 3KCUEHTDH-
KOM. MexIy 30JOTHHKOM M NapoBHIMH OKHamH B nowmemancsa 6pycok C,
cia0yKeHHBIA 4 KaHaJaMH, U3 KOTOPHIX JBa NPAMBIX JUJIS NepeiHero u JBa
KOCHIX JAJsi 3aaHero xoja. [lepBble coofuanuce NpsaMO € HUJIHHIPOM,
a BTOpble MPOXOJAHJH dYepe3 OPYCOK TOJbKO A0 TNOJOBHHBI €0 TOJIIHHB
W 3aTeM MOBOPAYMBAJNH W TIepeceKalud APYr Apyra A0 BXOJa B IMAMHID.
Bpycox COeaMHSJICS C MOMOIIBI TArHM C pHYaroM B GyJAKe MallMHUCTA.
Hna noayuenust 3apHero xoma Opycok C mMOMONIBI0 TATH TEPEIBHTAJICST
TaK, 4ToOBl KOChIE KaHadbl NPHIIIM B CONPHKOCHOBEHHe C KaHajJamu B.
Taxkum 06pasoM, KOrja 30JOTHHK BNYCKaJa ap B MepelHHi KaHaa O6pycka,
3TOT Tap KOCHIM KaHaJOM HAMPABJSJICS B 34JHIOI YacTb LHU/IHHIADPA, U Ha-
oGopor.

Eme & 1818 r. Kepmuuen (Carmichael) usobpean Tax Ha3bBaeMbId
BHUJAbYATH A MeXaHHM3M, HO BIOepBhHe Ha NapoB0O3ax OH Obll IO-
craened Pepcrepom B 1834 T. (dur. 291); 3areM 3TOT MeXaHH3M IOLBep-
raacsi MHOTOKDPATHBIM KOHCTPYKTHBHEIM BH/JOH3MEHEHHSIM, M3 KOTODBIX
ua (ur. 292 npuBoAMM B BHJABYATOTO MeXaHH3Ma CHCTeMbl ["ayT3opHa
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(Hawthorn) (1837 r.) m xoHcrpykuuio, koropyto npumenstt P. Crecencon
Ha HEKOTOPbIX CBOMX mapoBo3ax (¢ur. 293): Ha BeAylielt OCH HACAKH-
BAJMCh JBa SKCUEHTpPHKAa d u di, TAMH KOTOPBIX & M ai, cHaGKaJuch BHJI-
kamMd b u bi. MamuHMCT, AEHCTBYS Ha nepeBOAHYW TAry H, ojaHOBpe-
MEHHO OMNycKas OJHY 3SKCLUEHTPHKOBYIO TAr'Y H MNOJHHMAas JPYryio, BBO-
JAMJ B cuemyeHde ¢ Beayumled nandgoit C ABYXKOJNEHYATOro pblyara HJId
BHJAKY b wiu b1, yeM H NPHUBOJHJIH B JABHXKEHHE DbIYAr € H COeJHHEeHHBbIH
C HHM 30JIOTHHKOBBIH IITOK f, MO XKEIaHHIO, C 9KCUEHTPHKOM IepeTHero
UAH 34JHEr0 XoJa. 30JMOTHHK NPH 3TOM HMeJA TOJbBKO OJHH BIOJHE
nIpeaeeHHbId X0 /1.

_f"\

\ /]

$dur, 292

dur, 291 dur. 293

Oxkoxo 1840 r. Pomxepc npuMeHHa ABO HHYI0 BHIKY (dur. 294),
oTKyJa yiKe OB NPAMOH mepexo] K KPHBOJHHEHHOH KyJjucce, COEIH-
HSAMIOIEH KOHIBl 3SKCIEHTPHKOBHIX THAr. JTO H300peTeHHe H OBIIO Cle-
maHO c6opHBIM MacTepoM 3asoja Credencona Buanbsamcom I'ay (Howe)
B 1842 r., xoTOpHI Takum o0OpazoM H300pea TepBHIE KYJAHCCHBH
MeXaHH3M IepBOH, HiIu «crapoi» rpynnsl . C He3HAaUHTEIbHLIMH H3-
meHeHusiMH P. CredeHCOH NPHMEHHJI 3STOT MeXaHH3M B TOM e TOJy
K IapoBo3aM, TJie OH MOJ HasBaHHeM «Ky.Jaucchl CredeHCOHA» MOJY4HJ ca-
MOe LIMPOKOe pacmpocrpaHeHue (cdur. 295).

Ha atom npumepe MBI BHIHM, YTO YacTO KaKOH-HHOyAb MeXaHH3M,
fipex/Jie 4eM BLIIMTBCS B OKOHHATEJbHYIO, «3aKpPEIVIeHHY0» (opmy, miar

1 Hesasucumo ot Jxewmca, nso6pesmero ero B 1832 r.
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3a 1IaroM COBEpPLUEHCTBYETCHA, MPOXOJAsi uepe3 JecATKH PYK B TeUeHHE
MHOTHX JeT. Kyauccubiit mexanusm CredpeHcona cOBepIIeHCTBOBAJACH YKa-
3aHHBIM 00pasom 24 roja. 2
”‘HTE'pECHO OTMETHTb, YTO TIIepBOE€ BpeMs Ha Ky.."!HC-CHbIﬁ MeXaHH3M
CMOTpPEJNH TOJBKO C TOYKH 3pPeHHs yﬂ.oﬁcwa nepeMenbl XoJja, HO He
HMENH B BHAY BOCNOJL30BaTbCA BO3MOMKHOCTBH IMEepPeMEHHOro pacluHpe-

Pur, 294 bur. 295

Husi. [locneHee BBISBHIOCH TOJABKO B npouecce paGoOThI: MallHHHCTHI,
[OJdyJYalolHe TONJHBHYIO NPEMHIO, 3aMeTHJH, YTO TOINIHBA PacXOJyercs
MeHbIIEe, KOTrjla NepeBOJHOH pbiYar CTOHMT OJaMxe K LeHTPy. TeOpeTHKH
JIOITOe BpeMsi B 3TOM COMHeBaJHCb, noka npod. lleitHep He cospan

Inl / /

bur. 295

B 1857 r. TeopHI0 30JOTHHKOBBIX NapopacnpejeseHuil, B KOTOpo# oboc-
HOBaJ CMNpaBeJJHBOCTb MPAKTHHYECKHX HabiaronmeHui, YKasas Ha BO3MOM-
HOCTb H3MEHNITh NPU MOMOLUIM KYJHCCHBIX MeXaHH3MOB BeJHYHHY OTCEUKH
M CONPSUKEHHYIO ¢ 3THM CTeneHb pacIlHpeHHs Mapa.

B 1843 r. I'yu BHIOH3MEHHJ VKAa3aHHBIA KYJAHCCHBIH MeXaHH3M, 2a-
KPEenuB KyJHCCy HA WIapDHHPHOH Onope, 4ToOBI OH 3aHMMAJ MeHbHIe Me-
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CTd B BEPTHKAJILHOM TMOJOXKeHHH (06CTOATEeNbCTBO, BaXKHOE AJAs TOBAp-
HbIX MapOBO30B).

B 1856 r. Amnas CKOHCTPYHpOBal KYJAHCCHBIH MeXaHH3M C MPSAMOJIH-
HeHHO# KYJHCCOHM, KOTOpas NMPH TOTAAlIHEM COCTOAHHH MAaIlHHOCTDOEHHS

Jgerye Morja ObITh BBHIOJHEHA.
B TO Bpems, Korjga mOYTH He ObIIO TEXHHYECKHX KYPHAAOB M Obl1

elle OYeHb caabblit 0OOMeH TeXHHUYECKHX MBIC/AeH, Mbl CTAJKHBAeMCS BeCh-

$ur. 297

Ma 4acTO C OJHOBPEMEHHBIM H He3aBHUCHMBIM H300pereHHeM OJHHX H TeX
JKe MeXaHH3MOB Pa3HBIMH JHLAMH B Pa3HBIX MeCTax, HalpHUMep, KyJIHcC?
Annana ©6bla  u300peTeHa OJHOBPEMEHHO YNOMSAHYTBIM Bbllle HHXK.
Tpuk.
Hakonen, 8 1844 r. Baabcxaprom (Walschart) B Beabruu Gbla u30-
OpeTeH KYJHCCHBIH MeXaHH3M, OTHOCANIMHCA KO BTOPOH rpynme («HO-
BO#H»), IJle OH H H3BecTeH noj ero umedHem. B 1849 r. stor ke MeXaHHM3M
C CAMBIM HEe3HAYMTEJbHBIM OTJIHYHEM OT MexaHusma Baabcxapra Obla
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Pur. 293

BIHOJHE C€aMOCTOATEJNbHO HCCJAeNOBaH H omnyOJukoBaH [edi3HHrepom
(Heusinger, von Waldegg) B 'epmanun H Temepb H3BecTeH y Hac MNOJ
Has3BaHHeM KyJaucchl ['edAsunrepa.

Bunx xyauccel [efisunrepa 1850 r. man Ha cur. 296.

Bce 3TH Kyaucchl Jal0T MOYTH OJXHHAKOBOE MapopacnpejefeHde, HO
B CMBICJAE yAOGCTBA HAJA30Pa H PEMOHTA H HE3aBHCHMOCTH OT KoJeGaHHs
napoBosa Kyaucca [efisnrepa Okasajach HawJydllieH, moyeMy OH4 B Ha-
cTOfIIee BpeMs siBJAsieTc HauboJjee PaCNpPOCTPAHEHHOH B MHpe.

13 Vcropus napososa
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W3 apyrux MeXaHHM3MOB 3aCiayKMBaeT BHHMAHMS S JAJAHITHYe-
CKH¥ (pasuaabHbl i) napopacnpeieNHTeNbHBIH MexaHH3M, H3006pe-
TeHHBIH B 1837 r. Meannnom (Melling) B Jlusepnyse u 3atem B yayuylleH-
Hom Tayrsoprom (Hawthorn) Bupme 1839 r. nocraBieHHBII Ha MHOTHX
napososax. M3 c¢wur. 297 Buaubl ero ycrpofictBo M jAeficrBue. [Tepenaua
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$ur. 300

JNBHXEHHS 30JOTHHKY OCYIIECTBJAsJach elle NPH INOMOIIM BHJAKH Iepe-
MeHBI XO0Jia, T. €. C NOCTOSTHHO# OTCe4KOH,

STOT MeXaHW3M HABJAAETCS NpPeJABECTHHKOM LEXOH TPYNIbl COOTBET-
CTBYIOIIUX MEXaHHM3MOB, H3 KOTODHIX BIIOCJEACTBHH OCOOEHHO BblJe-
Jauics Mexanuam JDxos.
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Takum oOpasoM k cepeaune 50-X roRoB mapopacupefieneHde Mpu
IIOMOIIH KYJHCC H IIJIOCKHX 30JOTHHKOB TPHHAJNO HE TOJBKO 3aKOHYEH-
HBIF COBPEMEHHBIH BHJ, HO OBLIO BIOJHE H3YUEHO HAYYHO.

Bropas nonosuna XIX B. u XX B. GoraTel Takum OOMJHEM TIpeJ0-
JKeHHBIX KOHCTPYKUMH BHEIIHHX H BHYTDEHHHX Napopachpeje/HTe bHbIX
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MeXaHHM3MOB, UTO OMNHCaHHE HX JOJIKHO COCTAaBHUTb OTHEJNLHYIO MOHOTpa-
¢uio !; 3nech Ke NMPHUBEJAEHB TOJBKO IVIABHBIE 3Talbl.

YBeJMYHBalolleecs: JAaBieHHe Napa BbI3BAJ0O He TOJbKO 3HAYHTE/]b-
HOe YCHJHE N5 JABHXKEHHHA 30JOTHHKOB, HO M H3HOC HX 30JOTHHKOBBIX
aepkan. ITosTtomy nosiBujach Hiess YpaBHOBeWIMBAaHHUA 30J0THH-
KOB,

&ur. 303

Eme B 1858 r. Ha ¢panuysckoit Bocrounoit x. A, 6bI npuHMeHEH
VPaBHOBEIIEHHbIA 30J0THUK cHcTemMbl XKw63ua (Jubin) (pur. 298).

a a; “
S —— ——— —_— — p I
Yy 0 /
ogA C || C A = |
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T s e =, —— =05 o,
T —
s t\ r —
T S 7y h
0 5,
dur. 304

3arem nosBHJaCh HJes YPAaBHOBELIWBAHHS 30JOTHHKOB MyTeM HX T O O-
BEIIHBAaHHUSIA, YTO 4aCTO NPHUMEHAJOCh B MOPCKHX cyAax U B 50-x ro-
Jlax Ha MHOruX napoBo3ax bpuncBuka (Brinswick). B wonue 70-x ronos
NOJBEINEeHHBIN 30J0THHK OBII MOCTaBJeH Ha naporosax I'psze-Llapuisis-
cKko# k. A. Ypkraprom (cur. 299).
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dur. 305

[Tomo6HOe ypaBHOBeIIHBAHHE OKa3aJOChb HeyJauHbIM H BCKOpe OBLIO
BBITECHEHO TNPHHIHIIOM Pa3TrPyV3KH 30J0THUKOB IIPH NOMOIIH K O M-
NeHCAaTOPOB.

1 Cu. H. U. Kaprawos, [lapoBosnbie mnapopacmpelelHTeNbHEE MeXaHH3MBI
CIlB,1914r.u E-T.Kectuep u U. U. Hukonaes, dAunaMuka ®nmapopacrnpeneienne
naposozos, Mocksa, 1931 r.
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Sra Hjaea TakxKe He HOBA M OblIa nmpuMeHeHa eme B 1831 r, Ha XK. I.
Amiens — Boulogne (Desgranges) (¢ur. 300), npuuem 30JO0THHK R ObII
6e3 cnMHBI, H KOMNEHCATop K’ NMPHAABIHBAJICA K 30JOTHHKOBOH KpBIIIKE
npyxuHOM (HaswiBaiaca — tiroir 4 dos perce).

dTa KOHCTPYKLHS, CJerka BHJOH3MeHeHHas, Obl1a NpHMeHeHa Ha
(hpanuysckoii Bocroynoit x. A. Anamcom B 1868 r. (¢pur. 301), rae yxe

dur. 306

OBIIH BCe 3JEMEHTBI: KPYrJabli
KOMIIEHCATOP, NMOPIIHEBBIE NpPYy-
XHHBI A7151 «60KOBOH IJIOTHO-
CTH».

ODTH 30JIOTHHKH yJepxa-
JUCh € HEKOTOPbIMH  H3Me-
HeHusiMu a0 1900 r.

Bonpoc 06 ypasHOBEIIHBA-
HHH OBICTPO IOJBHHYJCH BIIe-
pen nociae onstoB npod. Po-
ounzona (Robinson) B 1881 r.,
AcnuHanmas B 1888 r., I'mauuH-
ra (Giddings) B 1887 r,
Anamca B 1886 r. u xp.

JanpuedmuM mwaroMm ObL10
NpHMEHeHHe BTOPOTO 3epkaJa,
napajaieJbHOr0 I[HJIHHIDPOBOMY,
MEXJAY KOTOPBIMH M CKOJb3HJI
30JOTHHK CO CBOHM KOMIIEHCA-
topoM. OxHOH U3 11ePBBIX KOH-
CTPYKUHH OBIT 30J0THHK PH-
yapJACOHa, BIIEpPBbIE IPHMEHEH-
Held B 1885 r. Ha x. g. Wes-
tern R. Club (¢dur. 302) co
BTOPBIM 3epkajioM BB umpamo-
yTOJBHBIM KOMIeHcaropoMm AA.
STOT 30J0THUK OBLT IMHPOKO
pacnpocrpaHeH B AMepHKe H
EBpone u B 1893 r. nocrasaen
Ha HalleM HODMAJIbHOM THIIE
0—4—0 04,

[TpssmoyroabHas ¢dopma
'K=OMH-EHC3TOP& 0oKa3anacb Oo4YeHb
HeyLoOHOH M BCKOpe OblIa BHI-
TeCHeHa KpPYIJAbIMH KOMIleHca-
TOpPaMH YINOMSHYTOH KOHCTDPYK-
nuuu Apxamca, a Takxke don-
Boppuca u ap.

B AMepuxe Ha MHOI'MX
J0pOorax ImoJb30BajiCi HCKIIO-
UHTeJbHBIM NDUMEHeHHeM <«ypa-
BHOBeILeHHBIH 30J0THHK» (Ba-
lance valve) 3aBoma Pomxepca,
rje KOMIIEHCHPYIOIIee KOJbIIO
OJHOBPEMEHHO IPeJCTaBJIAET H
CKOJB3AIHNA OPraH H HempPOHH-
LaeMoe JJs1 Iapa COeJHHEHHe.

B xonue XIX B. Bce mapoBo3bl CHa0XalHChb MOJOGHBIMH 30JOTHH-

KaMH.
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BMecre ¢ TeM yxe NaBHO BBISICHHJIACh CBS3b MEXJAY Pas3JHUHBIMH (a-
3aMH mapopacnpejeneHus OOBIKHOBEHHBIMH B30JOTHHKAMH, M IMOSIBHJAChH
ujest MPOUSBOAMUTL BITYCK H BBINYCK PAa3HBIMH OpraHaMu (IBy XKaM e p-
HOe pacnpejaeJeHHe map a).

B npocreiiiieM Bujge oHO OGblIO nMpHMeHeHO B KoHue 80-X rofoB Ha
. . Tlapmx — Opaean unx. Jlopan u Jlaakome (Durant et Lencauchez)
NpH NMOMOLIM JABYX 30J0THUKOB (¢ur. 303), npuueM BbINYCKHOH 30J0THHK
noJyyaJ Bcerja OJHHa-
KOBOE nepeMelenHe
(uTO rapaHTHpOBaJO Io-
CTOSIHHYIO BEJIHYHHY
CKaTHS) OT KpeHUKON-
¢da. HeynoberBo 3akio-
yajocb B HOJABIIOM
BPEJIHOM IIPOCTPaHCTBE
H KpOMeé TOro B He0O0-
XOJUMOCTH YyNIOTPeBIAT
CllelHaJbHO HaXHMalo-
Iye IpucnocodaeHus,
4yTOOBl  BOCHPENsITCTBO-
BaThb OTXO/Y BBITYCKHO-
ro 30JOTHHKa OT 3ep-
Kajla BO BpeMsl CXATHs.

[TepBBIA HELOCTATOK
ycrpaneH ©Obl1 Poem
(Roy), xoropelii mocraeua Ha naposese 1—3—0 dpanuysckoit 3anaj-
HOH XK. 1. B 1892 r. uerkipe 3070THHMKA (BnyckBble TpHKa, BHIMYCKHBIE II0
NpuUHOMNY BOPTHHITOHA, T. €. C OTCEUKOH BBINMYyCKAa INapa MOPLIHEM 4Yepes
orBepctHss C u Ci1 Ha H3BECTHOM pAacCTOSHUHM OT Kpbimex) (¢gur. 304),
HO BTOPOH HejocTaTOK ocrajicsd. OQCHOBaHHBIE HAa TOM JKe NPHHLHIE Bep-

-I \y
SILILIIEE Sy
73

THKaJbHBle peleryarsle 30a0THHKH Crponra (Strong), mnocrasleHHBIE,
Hanpumep, B 1887 r. Ha mapoBose 2—3—1 x. a. Lenigh Valley RR,
XOTA M jganu OJaronpHATHBIE Pe3yJabTaTH (0COOEHHO HA MapoBO3ax Gedb-
rufickux x. a. B 1898 r.), HO He pemHJaH BOTpOCa.

Ho yxe B 70-x romax Ha CTanHOHapHBIX MAalIWHAX NPHMEHSAIHCD
KpaHubl, Hanpumep KopaHca, NnpeAcTaBAAIONIHE S30JOTHHKH BBITYKJIOH
(hopMBI, BpalllalOU[Hecss OTHOCHTEJbHO CBOHX OCeH, a MOTOMY pasTpyiKeH-
ubie. B 1887 r. [{ropaH u JlaHkollle 3aMEHHJIM BBIMYCKHBIE MJIOCKHE 30J0T-
HHKM KpaHamu (¢wur. 305), a 3atem u BnyckHHe (dur. 306).

Ha x. x. Tapmx — Opaead 3TOT MexaHu3M ObLJI IIOCTABJEH HA OJHH-
HAILATH KYPbePCKUX MapoBO3aX M TPeX TOBapHBIX B 1892 r. m ma’x KO-
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HOMHIO yrasi 10%. Beln mocraBieH Ha GeabrHUCKHX K. . HA KyPbepCKHX
napoposax 1—3—0.

HanbHe#iee ycoBepUIEHCTBOBaHHe ObIIO BHECEHO B mapopacrnpeje-
aderue xpaHamu [suaonom (Dunlop) B 1900 r.

B 1901 r. B C. Amepuke Ha napososax 2—2—1 x. a. YUukaro — Ces.
3anagnas (Chicago and Nort-Western) Obvin nocTaBaeHBl JABa KpaHa,
BIyCKalOIMe W BhIMyckawomue map (cucrema Oura) (Joung) (dur. 307),
u B 1905 r. Ha TOBapHOM NapoBO3e; Pe3yabTaThl ObIIH YIOBIETBOPHUTENb-
HBlE.

Ho c¢ BBejeHHeM IMeperpeTroro mnapa poJdb MJIOCKHX 30JOTHHKOB H
KPaHOB Cpa3y KOHYMJIACh, TAK KaK OHH Pe3K0 KOPOOHJHCh H JaBaju He-
JAOMYCTHMBIH NMPONYCK napa; nosToMy Obll HEOOXOAHM IMepexox K Kpy r-
UM, MIH UHJIHHAPHYECKHM 30JOTHHUKAM, BIOIHE YPABHO-
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BELIEHHBIM, KOTOPBIE H TOJYYHJIH Telepb HCKAIYUTEJIbHOE IIPUMEHEHHE.
B nacrosimee BpeMsi NJIOCKHE 30JIOTHHKM BCTPEYalTCHd TOJBKO Ha ycTa-
PeBILIMX NAapPOB0O3aX, elle He HWCKIIYEHHBIX TIOKA H3 HHBEHTaps.

Lunuaapuueckue  30J0THHKH TOSBHJAWCh  ellle  OYeHb  JaBHO
(tpur. 285) — B 1833 r., ¥ nepBbIit MAaPOBO3 HOPMAJBHON CIYXKOBI C KPYT-
JAbIMH 30J0THHKamMu 0—3—0 BeHrepckoro 3agoja B Byzamemite OBLI IO-
crpoed B8 1878 r. u BrictaBaeHn B [lapuke (dur. 308).

HecmoTpa Ha moOJHYI ypaBHOBENIEHHOCTb KPYTILIX 30JMOTHHKOB, OHH
pPaCIpOCTPaHAINCh MEJJIEeHHO; TaK KaK Olacalich yTeuykH napa OBalu3a-
LIHH BTYJOK H 1Np., TO3TOMY NPHMEHSAJNH HLEJbIH Psj OCOOBIX MNPYXHH H
Apyrux npucnocoOaeHuH a9 A00aBOYHOTO HAXATHS 30JOTHHKOBBIX KO-
aen. TakoB, HanpuMep, 30J0THHK cHcTeMbl Puxypa (Ricour) (c¢ur. 309),
nocraBnaenHbifi B 1884 r. Ha (panHnysckoii BocTo4yHOH XK. A. OJHOBpe-
MEHHO ¢ KJjamaHaMu Pukypa.

TlomoGHOro poja CaOXKHBIE NOpIIHEBBIe KOJbIA €Ille JOJIr0 I[pH-
MeHSJIUChb Ha NMapOBO03axX, NIOKa B HACTOsIlee BPeMs OKOHYATENbHO He Ie-
pPellIH K NpPYXKHHaM HeGOJBIIOro NMOTEepeyHOro Ce4eHHs, KaKk OdYeHb 3Ja-
CTHUHBIM.
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C BBexeHueMm neperperoro mapa, OTJAHYAKIIErocd TeKy4YecThHd H CyXOo-
CTHIO, 30JOTHHKH CTaJd MPONYCKATh 'CTOMBLKO Mapa, 4TO OTNAMH BHIFOJbI
ero neperpesa. ITosromy cHavaxa (1898—1900 rr.) CKJIOHAJIHCD K OYeHb
IUMPOKHM Hepa3pes3HbIM KOJbIAM, TAKOBbl, HANpUMEp, 30JOTHUKH

Hlmupara. Tax kaxk OHH He
Npy:KHHHIH, TO TpeboBa-
1acb TOYHas TMPHINAHGOB-
Kka no xaaubpam H BTYJ-
KaM Ha  ClHelHaJbHBIX
CTAHKaX H BTYJKH BO H3-
OexaHHe 3aejlaHusd INpH-
utock oborpeBaTh 4epes
ocoOble KaHaJbl, JJd 4Ye-
ro BTYJAKH JeJaJHuch TIO-
JbIMH, YTO BHIHO Ha
¢ur. 310.

Hecmorpa Ha Oaaro-
NPUATHBIE DPE3YJbTaThl, Ha
NPYCCKHX XK. . OT 3THX
30JI0THHKOB  OTKa3aJjHCh,
TaK Kak MaJefuiasg HeTo4-
HOCTb TIPMIOHKH M H3HOC
nAaBaJH HeIONYCTHMYIO
yTeuKy mapa.

3areM nepennid K
OOBIKHOBEHHBIM 30JIOTHH-
KaM C  TIPYXHHALNIHMH
KOJABLUAMH, KOHCTPYKLUHH
KOTOPBIX OBLIO lipeloKe-
HO BecbMa MHOTIO.

Hmeerca  HE(KOJBKO
NpAMEPSB — WHOI' Id O4eHb
yIAUHBIX — JBYKaMep-
HOro mapopacnpe-
mMeneHHs C KPYTJbl-
MH 30JTO0THHKAa M H,; U3
HHX MOKHO OTMETHTb Me-
xanuam  bBepra  (Bert)
(dur. 311); sto mapopac-
npejeseHue ObLIO TOCTAaB-
JIeHO Ha TNapoBO3ax (paH-
I[y3CKHX TOCYJAapCTBEHHBIX
#. J. ¥ OBIIO NOKAa3aHo Ha
BeicTaBxke B 1900 r. 3mech
ABa 3o0J0THMKaA: J nad
pycka u naBa I nasi BHI-
nycka. B pacnopsuxeHHH
MailMHHCTA JBa peBepca:
X — 1 mepemMeHBl X0Ja
H Y —pxama u3MeHeHHs

(Y

S

&ur. 311

CTemeHM oOTceukd. [IpH mepeMeHe XOJa KYJHCCHBIH Kamenb D mepejBH-
raetcsi TOCpPeACTBOM JByIIedero peidara QQ u taru O c ogHOro Kpas
Ha JApyro# kymaucch C, Kauawomedcs OTHOCHTENbHO CBOeH CepeauHBI.
CaenoBarenbHo, kaMeHb D 3anuMaeT B cymke C TOJBKO BepXHee HIH HHX-
Hee IOCTOAHHOE IIOJIOXKEHHe, a MOTOMY JIBHXEHHe 30JO0THHKOB F, yIpaB-
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JAWIHX BBINYCKOM H CiXaTHEM, HE 3aBHCHT OT OTCeYKH. Orceukol e
ynpagJsieT BTOpasi noJyKyJHcca I KOTOpasi BpaljaeTcd OTHOCHTEJbHO BEpX-

HEero KOHUa. 30J0THHKH J NPHBOJAATCA B JABHXKeHHe OOBIKHOBEHHBIM KYJIHC-
CHbIM MexanuaMoMm [ediauHrepa.

HenocraTox — CJI0KHOCTD.

g - .Q: -1y H —
SETLEm T fE
<
:n’ d’ =< -1- Eg X J I‘\ ﬁ
g E ] ] g --.\:" v = WJ‘
g i c l \ s offbsssfrotaal E
1 ¢ h . L &
= S :
H ; mgg 4
A BS . o
W A R
e 4% B ”
_: : =\ 7 T ".q q%_) —
| \ |_ . ] _l‘".i
_'1 1 i : E
: i | oszRe—oss
= i 6057
S 08
i EN
A [ -
i 0 7
tﬁ i
. v j}'— " ;
\\,::j__;_ :} 0173
Forp /

3HauuTensHOo Jyume Guia MexanuaMm Hanmansi (Nadal), mocraBieHHbU
Ha naposose 2—2—0 xomnayHj, (PaHIY3CKHX TOCYAApCTBEHHBIX K. [.
(BricraBka B Jlbexxke B 1905 r.). BuinyckHoi 30a0THHK A (¢ur. 312) npu-
BOJOHTCA B JBHKeHHe OT KyJaucchl ['efisHHTepa, a BOYCKHOH m— 4depes3

H_On&p&'—IHbIﬁ BaJHK OT OCH b, npu4yeM JMOJs BBINYCKa NPHMEHEH NPHHIHI
Boprunrrona.
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MexaHu3aM Ha npakTHKe Jajd NPEeBOCXOJHBIE pPe3yJbTaThl, HO TaKiKe
OBINT HAHJEH CJO0MKHBIM.

M3 HOBeHIIMX CHCTEM OTMETHM pa3/IBHXHbBIE 30JOTHHKH,

3amensitomue Gadnmacchl; M3 HHX HAaMAYYIUMMH OKas3ajJHCh 30JO0THHKH
Tpocumosa.
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¢ur. 313

C mepexonOM K UHJIHHAPHYECKHM 30J0THHKaM BOMpPOC O JBO ii-
HbBX 30J0THHKAX BooOume ornaji. OTMETHM, YTO OHH NPHUMEHAJIHCH
HeoxHokpatHO: Dayapa (Edward) — 1840 r.; IToasanco Ha x. A lapum—
Opanean B 1857 r.; lwitHorT (Guinotte) Ha Geabrufickux rocymapcTBer-
HBIX XK. 1. B 1873—1877 rr.; Kpaycc B 1887 r. u 1. 1. OnHo Bpems ABOH-
Hble 30JIOTHHKH cHcTeMbl Mefiepa OblaM pacnpocTpaHeHbl Ha OaBapCKUX
XK. I 1 B Beabruu !, Ho onwiTel BaymuHrepa gajd ¢ HHMH HeyJIOBJIETBO-
pHUTeNbHbIe Pe3yabTaThl, H OHH OBITH OCTABJEHHI.
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dur. 314 dur, 315

Ha wucnancko#t Cepepro¥i k. a. B 1900 r. 6B14 MOCTaBJAEHBI JBOM-
Hble IJIOCKHe 30A0THHKH HHX. [lamy (Panoux) npm kyamucce TIyua
(pur. 313).

HeoppoxpaTHbl OBLIH NPEANOXKEeHHHA ABOHHBIX KPYIJBIX 30JOTHHKOE,
ganpumep cucreMmbl XeGepkopHa (Haberkorn) (1904 r.), rjge paciiupu-
TeJbHBIH 30JOTHHK S pacnoJoxeH HaJ OCHOBHBIM P (¢wur. 314), nau

1 Ha BrictaBke B Bene B 1873 r. 6uin Kypbepckuii napoBo3 OeabrHHCKo# x.-1. 3aBo1a
Bopsura ¢ ABYX30MOTHHKOBEIM MapopacnpeieieHHeM.
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cucrembl [Tany (1900 r.), rie pacmIMpHTEJbHBIR 30JOTHHK B jBuHraercs
BHYTPH OCHOBHOTO A (cdur. 315), u zmpyrue, mnomoGueie (CreBeHa —
1900 r., CoBama—I1886 r. u ap.), HO BCe OHH OTIHYAIHCH 3HAYUTEIHHOIO
CHI0OXKHOCTBIO, TPeOOBAaJH 4acTo ABOMHBIX PEBEPCOB, YCAOXKHAMH paboTy
MalllHHACTA M yAOPOXKaJH PEMOHT, MOYeMy B HACTOsIIee BpeMs C O B e p-
Il e HHO OCTaBJeHbI.

M3 HoBeiimux TeueHuit B 06JacTH mapopacrpejeseHuss OTMETHM JBa
'HOBOBBeJeHHs], UMelolHe GOJblIOe 3HaYeHHe.

1. IlpyHIMT NPHHYAMTEJBHOrO OTPAaHHYEHHS OTCEeYKH, B HH-
‘Tepecax 3KOHOMHH, NMOBLIIIEHHEM JaBJEHHs Mapa KOMIEHCHPYeT MOrylimee
OBITh YMEHbIIEHHE CHJBI TATH.

Orpannuenus BBOASITCH pasHble: 1o 65, 60 u paxe 50°. Hanpumep,
B 1922—1923 rr. IleHcuabBaHCKas XK. M. B 3aKasaHHBIX 475 Jaexamojax
BBEJa MAaKCHMaJbHble OTCEUKH TOJbKO B 50%9, HO 3aTO NOBLICHJA JaBle-
HHe mnapa ¢ 14 mo 17,6 ar; sasox Jlaiima B CILA, BBeas orpaHH4YeHHYIO
0Tceuky B 60%9, TaKke MOBBICHJ JaBJeHHe A0 16,7 ar.

L

Dur. 316

2. YBeaHYeHHEe XO0Za 30J0THHKA Kak CPEJICTBO 3HAYH-
TEJIBHO YJIYUINHTL MHIAHKATOPHBIE NMArpaMMbl MYTeM yMeHbINEHHS MATHS
napa B OKHax.

CHcreM KYJMHCCHBIX MEeXaHH3MOB O6BUIO NPEJIOKEHO OYeHB
60/bIII0e KOJHYECTBO; M3 HHUX OJHO BpeMsi ObLI OYeHb pacnpocTpaHeH
SMHNTHYECKHA KyaucCHBIA Mexawusm Jlxos (Joy), W306peTcHHbI
B 1879 r. Ero nepsonawaabHas KOHCTPYKIHs (C OTBOJAHOH TArO¥) mpej-
craBneHa Ha ¢ur. 316. BeaeacTBHe CHABHOrO H3HOCA BO BpeMs paGoTHI
CaMOH KYJHMCChl M KaMHSl, OH M3 OODAIIeHHS H3DBAT, ¥ B HACTOAIIEe
BpeMsl €ro Ha NMapoOBO3Bl HE CTABAT.

BooGme snauntavecknx (pagMa’bHBIX) KYJAHCCHBIX MEXaHH3MOB
6el10 m3o6pereHo mHOro cucreM (Kaose — 1896 r., bpoyna, Mapmaj-
asi— 1905 r. u gp.).

B C. Amepuke NOJVYHI pacnpocTpaHeHHe OJIHOKDUBOIIHAMIHBIA TMIT
Xakyopra, uzobpereHnsii eme B 1859 r. ITepBoHauanBHBIE €ro THO HMen
KDYMHBIA ~ KOHCTPYKTHBHBIA  HEJOCTATOK: HANPABISIOIYID M MOJ3YH.
Mapmianae u gp. 3TOT HexOCTATOK VCTPaHH/H, 3aMeHHB HX MAasATHHKOM
M LIADHHPOM, ¥ B TaKOM BHJAE CBbiie 50 JeT Kyaucca C yCIeXOM DpHMe-
HANACh Ha CYAOBHIX BEePTHKAJbHBIX MAalIHHAX.

Kymacca Xsxyopra Gbira mpumenena u K mapososam B 1917 r. mox
HasBaHWeM Southern (IOxmnas). Ha cwur. 317 npexcrasaena KyJaucca
Southern ans mapososza 1-——4—0 x. a. Missouri — Pacific.
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B C. AMepuke Ha HEKOTOPHIX NAapOBO3axX MOCTABAEH IUAPHHPHBIA
napopacnpejenuTeNbHbLE Mexanuam Bekepa (Baker) (c¢ur. 318), parouiui
‘GBICTPOE OTKPHLITHE H 3aKphITHE KJAamaHOB M 0e3 3aTpyJHEHHH OTCEeuKy
‘85—90%0; OoH uMeer 16 WAPHHPOB M SABJISETCS CAOKHBIM. Tak Kak MsTHE
mapa 3ziecb Majo, TO OH OCOOEHHO NPHrojeH npu GoabIWIOM yHcae 060-
‘POTOB chpaBHHTeJIbHO ¢ mexaHusmoMm [eiisuHrepa jpaer cOepexeHHe na-
pa mo 5%.
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[lltanra ab Ha KOHIE a ONUCHIBAeT SJJHIC C OJHOH CTOPOHBI OT
IKCLUEHTPUKOBOH IUTAHTM KOHTPKPHUBOIIMNAE, a C JAPYrod CTOPOHBI OT
kpefinkonda yeped YKasaHHYIO Ha (urype cBsisb MNOCPEACTBOM MABYILJIe-
yero peiuara. Touka b IBHKeTCS 1O Ayre Kpyra OKOJO TOUKH ¢ pelyara
dc, uMerIero HemoJBHXKHYIO OCb BpamiesHs B d.

Touka ¢ MOMET NOCPEJACTBOM TATH OT peBepca OLITH IOBEPHYTOH
orHocuTenbHO d. OT TOYKH € mTaHrd ab mMoJy4yaercst JABHXKEHHE 30J0T-
HHKa IIOCPEJCTBOM [BY-
IJeyero pnlyara, Bpa-
L[awuerocs OTHOCH-
TEJNbHO  HENOJBHIKHOH
ocH f (uepHBIE TOYKH Ha
¢ur. 318 osnauaroT He-
NOJABHKHBIE OCH Bpalie-
HHSA).

Bnepeele aToT Me-
XaHu3M OB TNpHMeHeH
B 1908 r.

OcranpHBIE KYJIHC-
col (lakBopra, Kuora,
Anruirpema, Henpe, .
[Tuyc — ®unka, Pumie- $ar. 318
Pa ¥ MHOTHX JPYTHX)

IPHMEHSJIUCh TOJBKO B EIHHWYHBIX 3IK3eMILIAPax.

W3 HOBOBBeZeHHH NOCAEIHErO BPEMEHH OTMETHM:

Knanmannmoe mapopacmnpejfeJeHHUEe MOAYYHIO HCKIAOUH-
TeJbHOE PACHpPOCTPAHEHHE B CTALHOHADHBIX MAalldHAX NDPH M[ePerpeToM
mape, a moroMy Oblia eCcTecTBeHHA 3ajJauya NMPHMEHHTb €ro ¥ K I[1apoBO-
3aM. BeIro/Zbl €r0 HCKJIKUYHUTENbHBI, HO NPHMeHeHHe 3aJepXKHBaIoCch H3-32
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CI0KHOCTH MeXaHH3Ma, 1oKa He Obla1 u3obpereH mexanuam Jlewua, OTau-
yawimHica G0AbIWOA NPOCTOTOH M MO3BOJAIOUIHH NPHBOAHTL B JjIBHXKE-
HHMe KJanaHbl OT OOBIKHOBEHHOIO BHEIUHEro KYJHMCCHONO MexXaHK3Ma, Ha-
npumep Teiisunrepa.

Knanannoe napopacnpejieiienHe B BHJe ONBITa BhepBele ObIIO NPH-
MEHEHO raHHOBepCKHM 3aBOJOM K JABYXUHJIHHADOBOMY TaHK-IIApPOBO3Y
1—2—0 oxnHoBpemeHHO ¢ napomneperpesatesem [luaoxka. [lTocie mouay-
roguyHo# ycnewHno#d pa6orel B 1905 r. kJanaHHOe napopacnpefieneHHe
NOCTaBUJAH Ha napoBose 2—3—0 nmpycckux k. A. (BbictaBKka B Musane).

Hecmorpss na Goabumioe uucaio 000poTOB, KiaanaHel paboranun Oes-
VKOPH3HEHHO, JaBas SKOHOMHIO yras 6—=8%,

3arem Gbl1 NpenOXKeH psifi APYrHX KOHCTPYKUME KaanaHoB JleHua,
HalpHMep C TOPH30HTAJbHBIMH IIMHHIEAAMH. DTOT MEXaHH3M IIOCTaB/IeH
Ha HECKOJbKHX JecATKaX NapOBO3OB.

Ecrb ele HeAaBHO MNOSBHUBILNASICA CHCTeMa KJalaHOB Kal‘lpOTH, KO-
Topylo (upma I'aHOMar npeanoJjaraeT B BHAY OJaronpHATHLIX pe3yabTa-
TOB NOCTAaBHTb Ha pAJE BbIMyCKaeMblX €0 nmapOBO30B.

B HacTodunee BpeMA B CBA3H C YBEJHYEHHEM CKOPOCTH JABHIKEHHS
cTany CHOBA 3SHEPTHYHO paspaﬁamlaa"rb KJnalnaHHble Tapopacnpenene-

HMS, — NOABUJICA pAJ CHCTEM, B TOM YHCJIe JABYXKaMepHBIX (HalpuUMep:
Peno).

T'nrapa BTOpas

BOPbBA C KOHAEHCALIUEN
§ 36. [TAPOBbIE W I'A30BBIE PYBAUIKH

3HayeHHe NapoBLIX pydallexk ObLIIO SCHO yKe YarTy, KOTOPbIA B3Aa
naTeHT Ha pybamiku eme B 1769 r., u 3ateM uX noJb3a Oblia J0OKa3aHa
MHOTOYHC/IEHHBIMH onblTaMH, Hanpumep [lorxuna, I'yrepmyra, J[IBedb-
rayBepc — Jlepy, Illp6repa M MHOrWX JApYruX, a Taxkxe CHeNHaIbHOH
koMHccHer OOliecTBa aHrJIHHCKUX HHKeHepoB B 1886 r. BblIM HeoaHO-
KpaTHble NPHMepbl NPHMEHEHHA MX W B mapoBo3ax. [lepBulit maTeHT Obla
B3atr Koxaunom (Andre Koechlin & CY), 3HaMEHHUTBIM KOHCTPYKTOPOM
B Mioabraysene B 1852 r. 3arem ux npumensau: B 1856—1857 rr. Ilo-
JOHCO Ha naccaHpckux mnapoBo3ax OpaeaHckoH XK. ., B HENOJHOM
euze, Pukyp u Gonnedona B 1882 r. Ha (paHUYy3CKUX TOCYAaPCTBEHHBIX
XK. X., Ypban Ha 27 napososax k. A. Grand Central Belge, Jlankoiue Ha
napososax 1—2—1 Opaeascko# X. A. ¥ JAp., HO B 0OlleM Bce 3TH IIO-
NBITKY OBIIH HeyIauHBIMH.

O6mupHBIe CpaBHHUTEJbHBIE ONBITHI OBIIM TNPOM3BEAEHBH Y Hac
uux. A. I1. boponunsim u JI. M. JleBu B 1882—1883 rr. Hax mapoBO3aMH
OJHOKPATHOr'O pacllMpeHHs W KOMNayHA, ¢ pybamkaMu u 06e3 HHUX, B Ia-
poBo3HO# Jnaboparopuu B Kuese um B noespax. Tlpu paGore B naboparo-
pHH OBITM TOJy4eHbl BecbMa O0JaronpHsATHBIE pe3yabTaThl (IapoBO3
1—2—0); npu orceukax 20 u 30°% skomomusi Gwiia 18,4 u 13,8%%. Ho
IpH ONBITHBIX IOE€3/IKaX Pe3yJbTaTHl OBLIH HeyIOBJIeTBODHTENbHBIMH, TaK
KaK NpPH MNEePHOJHMYHOCTH pabOThHl MallHHB M BHEIIHEM OXJaXAEHHH DPY-
fanlek HapyXHBIM BO3AYXOM TNPOHCXOMHMT HACTOJBKO 3HAYHTEJbHAast
KOHJeHcal¥s Napa B caMbiX py0allkax, yTO OHH CKOpee 00pamamTcs
B XOJOJHJbHHKH, HE TOJbKO He JaBas SKOHOMHH, HO Jaxe BEI3hIBAs
nepepacxol. Tlpu onbitax Bopoauna npu otceuxe B 20%p 6pla moayyena
3KOHOMHMA B 12%, mpu otceuke B 30%¢ S5KOHOMHH He OblIO, NPH OTCEUKE
B 40% OBl yXe mepepacxon.



[Mapossie u zasossie pybawKu 205

Beiiy npoussepenst onuitel JlomkuHOM BMecTe ¢ mnpod. bupowm
(Bear) B 1894 r. B Aurauu. YcTpoicTBo OBIIO BecbMa NPHMHTHBHOE:
nmocjie PeMOHTA LHMJAHHAPBI ObIIM pPacTO4YeHbl H B HHX BCTABJIEHBl BTYIKH
¢ OOJbIIMMH NPOMEXYTKAMH; K 3aJHHM KpBIIIKAM NPUCTaBUAH oborpe-
BaeMble NMapoM Keje3Hble SIMKH H T. JA. [loaydeHna Oblna S3KOHOMHSA Yris
B 5—10%.

HeonHoKkpaTHO NpHMEHAJHCh YacTHUHble pybaliku, o60rpeBaBlIHe
TOMBKO YacTb UHJAMHAPOB (HAanpHUMep, HapPyXKHYH 'acTb MSTBHIM [apoM,
B naposose 2—2—0, pybamka nocrasjieHa Hapganem, — BbICTaBKa
B Jlbexxe 1905 r.), wam oborpeBancsi OAMH MaJbld LMAMHAD [apoBO3a
KOMIayHx (HanmpuMep B TPeXUWJIMHAPOBOM naposose 1—3—0 ¢paHuys-
cxo#t CesepHo#t K. 1. — koHcTpyknus CoBaxa).

Boofuie monbITKH NMpUMeHEHHs MapoBBIX pydallex Jenagucb MHOIO
pa3, Ho Ge3 3aMeTHOTO ychexa MM JAaxe C sSIBHBIM YOBITKOM; BO BCAKOM
caygae noaydaeMmasd NpuOblIb Obljla HHYTOXKHA H He OKynmajza YC/la0xKHe-

Pur. 319

HHUSI NapoBO3a, OCODEHHO NpH NepeMeHHOM npoduae, TpebymroleM Yya-
CTOrO 3aKPHITHS PEryJasTopa, NMPH YacTHIX OCTAaHOBKAX M XOJOJHOM KJH-
mare. Tenepp BONpPOC O NPHMEHEHHWH MNapoOBBIX PpyOallleK COBEPIIEHHO
OcTaB/ieH, TeM (oJiee NpU NPUMEHeHHH MeperpeToro mnapa.

YkasaHHble OGCTOSITENbCTBA 3aCTaBHJAM 00paTHThCA K Hjee oborpe-
BaHHS UHMJIHHADPOB TOPAYHMH INPOJAYKTAMH CropaHus (rasoBbie py-
amKH), NPH KOTOPBIX HCKJIOYaeTcss MNOTeps OT KoHJAeHcalluH. [lis
3TOr0 4acTb ra3oB, YXOAAMMHUX B TPyOy, OTBOAMAM B pyOalIKH H 3aTeM
BbICACBIBAJIH Yepe3 KOHYC, T. €. 3/leCh MOJydaics depe3 pybauky HeGOMb-
IIOH ra3oBbIff MOTOK. TakoBbl OblAM rasoBole pyOamku Pos, nocraBieHHbIe
Ha maposose 1—2—0 dpannysckon 3ananuoi x. 1. B 1892 r.; Koccio (Kos-
suth) na toBapHom naposose 0—3—0 HTaXbsHCKHX XK. J. (yuactox Me-
diterannée); Kaccec B 1894 r.; m3 HuX onHmem nocaegaue (cpur. 319).
laser mposogsitcss Tpy6amu D B pybamky Kpbillek, OTTyAa no tpyde E
rasel IPOXOJAAT B LHMJAHHJADPOBYIO pybamky u 3arem no tpybe C u BHeLui-
Hell KoJblUeBo#i TpyGe K BBICACHIBAHOTCA uepe3 KOHYC.

HecmoTpsi Ha mpOCTOTY H NepBOHAYaJbHO YAOBJIETBOPHTENbHBIE pe-
3yJAbTaThl, NMOJOOHBIE ra3oBble pyOalllkH, XOTA H peKJaMHpyeMble, pac-
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NPOCTPAaHEHUS] HE TOJYYHJIM; BCJIEACTBHE MaJdO0H TemJIONPOBOJHOCTH
rasoB OHH JEHCTBYIOT 3HauyMTeJbHO cjaabee napoBhiX, OblcTpO 3abHBa-
I0TCA 30JI0H M TepecTarwT AeHCTBOBATH.

Ho6aBuM, yTo OblAM NMONBITKH 00OrpeBaHHs NOpPLIHEH:

1) cucrema Hopmanaa cwur. 320, npu kotopoi obGorpepalpTcsi nop-
mweHb ¥ wrtok (1856 r.);
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2) o6orpesaemuiii nmopmenb JIxorreran u Ilrioprep (Geoghegant
et Sturger) (1882 r.): BHyTpeHHsii ero mycToTa NOJy4YaeT CBEXHH nap W3
NapOBIIYCKHOTO KaHala B KOHLe Xoxa (dur. 321).

§ 37. IPUMEHEHHME INPHUHIIUNA KOMINAYH/

IpuHUMN MOCae0BATEIbHOTO pacllMpeHHst mnapa BO3HHUK B CaMOM
Hayaje NOCTPOeHMsi naposbix MmamuH: B 1781 r. [opuGaoyp (Jonathan
Hornblower) B3s4 DaTeHT H TNOCTPOHJA MNEpPBYK MAIIHHY KOMIayHJ
C JBYMS DPAJAOM CTOSLIMMH IHJIHMHJADAaMH DasHbIX pa3MepoB. 3areM B3sJ
maTreHT YaTT, 0 HMCTEeYeHHH cpoka Kotoporo B 1800 r. uaer BOCKpECH]
cuora Byasd (Woolf), B 1804 r. mocTpoHBIIKI MalIMHY KOMIAyHI AJ5
naxayuBanug Boanl B KopHuBamauiickux pyzanukax. OTMeTHM, YTO Ha 3TOT
NPHHLHI CHAYaja CMOTPEJH TOJbKO C TOYKH 3DeHHsl yBEJHYEHHS CTe-
NeHU pacllHpeHHsl Tapa, HO He OblIa ellle W3BeCTHA MOJb3a pas/ielieHus
pacIIHpeHHsi HA YacTH, 0OJarojaps KOTOPOMY TeMmneparypa IUIHHADOB
NoJBEpkKeHAa MeHbIIeMy KOJeOaHHI0, YeM yMeHbIIaeTcsl KOHJIEHCAIHs.

B 1857 r. Kaynep (Cowper) BBea Bmepehle pecusep. Ho mnpouwio
OueHb MHOIO BDPEeMEHH, Npexje yeM 3Ta uJes1 Oblja NMpUMeHeHa K TNapo-
BO3aM: XOTSI MATEeHTbHl Opaguch HEOJHOKDATHO, HO OHH He OCYIIecTBJf-
JIHCB.

[lepBbIM, B3fBIIHM MaTeHT, HO emle 0Ge3 uepTexa, Ha NPUMEHeHHE
IBYKPAaTHOTO pPACIIMPeHAsi K IapoBo3aM, OblI HeMelUKHH XK. PeHtren
(Gerhard Roentgen) u3 Sccena B 1834 r.

[lepBhiii uepTex Haxoauacs B narente Kpspnoxa (Thomas Crad-
dock), BasiTtoM B AHrauu B 1846 r. Tlorom Gpanu natenThl — Kamn (Kypsb-
epCKHe NMapoBO3bl C YeTHIPbMS IHJAMHApaMH cucreMbl Byabda) B 1860 r.,
MopaHabe (YeTHIPEXOCHBIH TaHK C TpeMsi HUAMHApamH) B 1866 r., Jlen
(Lay) B Amepuxke B 1867 r. u 1p.

Tleppasi npuBHIeryus, B KOTOPOH H300peTrarenb TOYHO BBICKA3bIBALT-
cfl 0 NpOoeKTe, 0 cOepexeHHsX B TOMJHBE, O MPDHMEHEHHH NapOBHIX py0a-
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lmeK, a Takxe npubope TPOraHusa ¢ MecTal!, TNPUHALICKUT
anrauickomy uHXK. [ssun (William Dawes) us Kenrcron-I'peB or 20 uioHs
1872 r.

B 1873 r. Xauen (William Hudson), riaBuelii HHXKeHep 3aBoja Poj-
xepca B AMepHKe, B35/ NPHBHJETHIO Ha NapoBO3 KOMHNayHA C KPaHOM,,
ob6JeryaloliiM TPOTaHHE C MecTa.

XoTa Bce ykasaHHbIE IPUBHJIETHM OCYyLIeCTBJEHBI He OBIIH, HO 3a
dcTeKlee ToJcToNeTHe HAess Obl1a paspadoTaHa BHOJHE, BIIOTH J0
npubopa OTHpaBJIeHHS.

EnuvHCTBEHHBIM H3BeCTHBIH Cay4yaH SNU30ZHYECKOr0 IMPHMEHEHHSs
NPHUHLMNA KOMNayHA K naposo2am Owii B 1850 r. B AHruuu, Korga JIxoH
Hukoabcon, mamunuct Boabmo# BocrouHo# K. K., NpPeACTaBHA NPOEKT
naposo3a kKomnayHx Camyemo (James Samuel), raaBHOMy HHKeHepy
NOJBHIKHOIO COCTaBa 3TOH JOPOTH.

B 11852 r. Camyeab NpHMEHH.
cucreMy HHMKOJbCOHA K TOBapHO-
My H TIacCaXXHMPCKOMY IapoBO3Yy
(¢pur. 322), npuyem pesyJbTATHI
OBIIM  BIOJMHE  YJOBJETBOPHTEJb-
Hbl 2. DT NMapoBO3BEl KOMIIAyHJ —
nepBble, K KOTOPLIM Obl1 TIpHMe-
HeH NPHHUMN JBYKPAaTHOro pac-
LIUPEHUS, — UMENH IHIHHAPBL C
oTHOWeHHeM mromazned 1:2. Ho
3rece Oblna kpymHas — ocobeH-
HOCTb: H3 MaJOro UHMJIHHJAPA B
OOJIBIION ITap NepexOoJHJ He Mmoc-
Ji¢ OKOHYaHWs pPacIIHpPEeHHsI B Tep-
BOM, a y OnpeleNeHHOH TOUYKH XO-
Jla TOPIIHA MAajoro HHJAHHIpE —
IpH MOMOLIH 0OCOO0TO 30JOTHHKA
nap nepexoJHJa M3 MaJoro IH-
JHHJpPa B GOJbIIOH, M paciupe-
HHEe Tapa IPOHCXOIHIO0 B OGOHX
IUHIHHApDAX oxaHOBpeMeHHO. Tlpu
aTOM B OOJBINOH UHAMHAD nap
BIYCKAJC €O CTOPOHH pab c-
Yel YacTH INOPIUHA MaJoro IH-
JHHAPA, @ He CO CTOPOHBI He P a- dur. 322
6oueit ero vacty, xak y cospe-

MEHHBIX IIaDOBO30B KOMTAyHI,.

HecmoTpst Ha yaoBaeTBOpHTeNbHBEIE Pe3yAbTATHl, NPHHIHKI KOMMAYHI
PacnpoCTpaHeHHs He MOJYYHJ, M NMapOoBO3bl KOMNAyHJ DPEryJsipHO Hayalu
CTPOHTBCST TOMBKO C cepenauHdl -70-X TOAOB MO NOYHHY LIBeHIIAPCKOTN
HHXeHepa Manmnera (Anatole Mallet) us YKemeBnl. Mamler wusyuar
B 1867 r. B I'aBpe mapoxoaHyi0 MamuHy KOMNAyHX, ¥ B 1874 r. OH B3sa
NAaTEHT Ha MapOBO3bl KOMNAYHA ¢ 2 M 4 UMIAMHApDaMH W HA npHOOpP OF-
IpaBJeHHs, NOKa3aHHbH Ha dwur. 323. [Ipubop cocTouT H3 0coBOro

! llpuGop OTHpPaBAEHHSA CIyKHT IAs TPOFaHHA C MeCTa IBYXUHAHHADOBBIX.
NapoBO30B B CAyude, KOrAd 30JOTHHK LHIHHADA BHICOKOIO JaBJAeHHS NepekphiBaer oba
BIYCKHBIE OKH4, 4TO MNpPENATCTBYeT BOYCKY cBexero napa. Kpome Toro, npuGopamu
NOAB3YIOTCA MHOTAA /S BIYCKAa CBEXEro Napa B NHIHEADH HH3KOrO AaBAEHHS 11s yBe-
JAHYEHHS CHaBl TACH HAa MNOJAbeMax.

OTHX NpHOOPOB NPENIOKEHO AECATKH CHCTEM, HanGONee XapaKTepHsle H3 HHX YKa3aHbLk
HHXeE,

2 ,The Engineer=, 1925 r., I, ctp. 317.
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AmuKa D, pacnonoxeHHOro CHApyXH JABIMOBOH KOPOGKH, C 1€BOH CTO-
poubl; Tpyba f coeHHeHa C PeryaaTopoM, H TakuMm o0pa3oM npH OTKpHI-
THH PeryasTopa CBeXH# map nonagaer B D, B KOTOPOM JABHXKETCS 30J0T-
HHK C MO 30JOTHHKOBOMY 3epKaly C OTBEPCTHSIMH, HAYIIMMH: d — K KO-
Hycy, b—K napooTBoAHOH TpyGe MajJoro UHAMHAPA, & — K 30JOTHHKO-
BOH Kopobke OGOJbLIO-
ro uuausagpa. Ilpu no-
JIOXKEHHUH 30/J0THHKA,
noxasaHHom Ha ury-
pe, d coexuHHTC C 4,
W napopo3 padoraer no
cucreMme xommaysu. [Ipu
nepeiBHKEHHH  30J0T-
HHKa B KpaiHee JeBOe
MOJIOXEHHE OT PYKOAT-
KH B OyaxKe MalIMHHCTA
OTKPBIBAETCSI OKHO &, H
CBeXXHH map u3 D uuer
B GOJBLIOH LHJAUHADP, a
Majblii UHauHAp b ue-
pe3 mycToTy 30J0THHKA
¢ coepuHsieTCA C KOHY-
com d, ¥ napoBo3s Iie-
pPeXoJHT Ha OJHOKpAT-
HOE PpacCUIHpeHHE.
TTocme MHOTHX XJO-
dur. 323 not mo npoexkry Mamnne-
Ta GBIIO IOCTPOEHO TPH
TaHK-napoo3a 0—2—1 wHa 3aBojse IllHeiinepa B Kpeso, H3 KOTOPBIX

OKOHYEHHBIH B HIOHe 1876 r. Obla mepBBIM MapoOBO30M KOMMIAayHA B MHpe
(chur. 324).

$ur. 324

Tak kak mapopacnpeneneHne ObLIO CAeNAaHO B 3THX NapoBO3axX s
00euX CTOPOH OJHHAKOBOE, TO pacnpejejeHHe paboOThl GBIIO BECbMa He-
paBHOMepHbIM. TeM He MeHee napoBo3nl paboTaJ¥ CHOKOHHO M JalH
9KOHOMHIO B TONJHBE 25%/0 CPaBHHTEJBHO C padOTANLIUMH OJIHOKPATHBIM
paciiupenueM, mnouyemy MaJazer A NOCAEAYIOIMUX 33aKa30B BBeJA pAA
YCOBEPIIEHCTBOBAHUH.

B 1877 r. Maaner B3saa NPHBHJAETHI0 Ha TDHMEHEHHE MPHHIHMIA KOM
nmayHA K COYJeHeHHbIM mapoBosam @Pepan H Mefiepa, Ha 3aMeHy OJHOIO
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GOMBIIOr0 IHAMHAPA HH3KOTO JABJEHHS ABYMSI MaJbIMH, MOMEIIeHHBIMH
JAPYr Haj JApPYroMm (Bpoje LHJIHHJAPOB BoOkJaeHa), H HAa KJaamaHHbIH npubop
OTIIpaBJEeHHS.

BBuay nokasawHo#l 3KOHOMHHM TOMJMBA, OCOGEHHO TNOCTEe TINATENb-
HBIX CDaBHHTeJbHBIX JHHeHHBIX onblToB ¢(oH-Boppuca B Tepmanun
B 1800 r., aaBmMX 3KOHOMHI B MOJAb3y KoMmayHAx 16,5,
JABYXIHJIHHAPOBbLIE MNAapOBO3bI KOMIIAYHA MNOJYYHJIH IIMPOKOE pacnpo-
crpaHenre. B Poccun oHM nosBuaHch B 1882 r., korxa Oblnl IIOCTPOEH
napopos komnaysa aas HOro-3amajgHo#t K. A. ¥ NOJABEPrHYT NEpPBOMY
HayyHOMy obcnenoBanuio BopoaunbpiM B Knese B mepBO# 55 MHDE
mMapoBO3HOM, UM YCTPOeHHOH, 1a6opaToOpHH.

I
I
,‘/‘ 1540
I
LA:E-
W - o
\\ . Fl i ] l
[ % i
ii [
i i ( | :
]
O\ | ol '
I
.—\ "f
\. 34 i J4 -/
. SR 1220 1 [ 4
dur. 325

TunuuHOE pacnonOXeHHe NUJIHHJAPOB B MapoB03aX KOMMOAYHA TOrO
BpemMeHH JaHo Ha dur. 325.

OT/MYUTENBHBI TNPH3HAK  JABYXIHJIMHIPDOBBIX  [AapOBO30B KOM-
mayi i —npuHOGOpP OTHpPpaBAeHHSH DBIO NPeRTOXKEHO MHONKECTBO
pa3HBIX CHCTEM, HO IPaKTHYECKOe IPHMeHEHHe HMeeT CPaBHMTEJbHO He-
GoabIlIoe YHCAO KOHCTPYKIHH, KOTOpDble MOXKHO NOJPasfelnTh Ha TpPH
rpynnsi !

1. TlpubGophl, AarnIHe BO3MOXKHOCTH NapOBO3y KOMNAyHJA Iepexo-
JIHUTh Ha OJHOKDPATHOE pACIIHDeHHe He TOJbKQ HOPH B3ATHH C MecTa, HO

1 s npubopos DOPHBOAHM TOABKO Hauboiee  pacnpocTpaHeHHble, THIHYHEIE
KOHCTPYKIHH.

14 Heroprna napoeosa
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¥ B J060# MOMEHT, M0 YCMOTPEHHI0 MAalIHHMCTA, KOrjga Mo YCJAOBHAM
npoduas HeOOXOAUMO YBEJHYHTL CHJY TACH, HANPHUMED NPH JABHXKEHHH
0 MOJbeMy.

X HemOCTATOK 3aKJAOYaeTcs B TOM, YTO INPH 3TOM 3KOHOMHYHOCTH
[IapOBO30B NajaeT, CHAa TATH pacnpeiensieTcs MeXAYy UHIHHApaMU
KpalHe HepaBHOMEPHO, YTO OT3bIBaeTCsd Ha IJIABHOCTH XOJa [apoB03a
M NPOYHOCTH €ro 4yacTeH.

[Tpumepom cayxur kopoOka Maasera, mocTaBjeHHass Ha PYCCKUX
napoBosdax 0—4—~0 1893 r. (¢ur. 326). Ha oxHOM IITOKE HACAXKEHO TPH
MOPIIHA, KOTOphIe NPH TNOJOMKEHHH, YKasaHHOM Ha ¢ur. 326, coeaunss
MaJbli LHJIAHJP C KOHyCOM M MNyCKas CBeXKHH map M3 KOpoOKH A uepes
KaHaJl a M OTBepPCTHE ¢, 3acTaBJAT NapoBo3 padoTaTh 10 IPHHLHIY
ojHOKparHOro pacumpenusi. [Ipu mnepeaBHKeHHWH nNOpPIIHEH B KpaliHee
npaBoe TIOJOMEeHHe MaJblX LHIHHAD COeXHHSETCS € OOVIbIIUM,

TlepesBHiKeHHe NOPITHEH NPOW3BOJAMTCA 30JOTHHYKOM; KaHalbl b H
C COeIMHEHBI ¢ KOHUamu KopoOku B u C, kauan d — ¢ armocdepoi. [1pn
NIpaBOM MOJOXKEeHHH 30JOTHHYKA Map MOCTymaeT mo KaHaay b B MOJOCTb
C mexay 7neBbIM NOPIIHEM H JEBOH KpBIIEH M mNepeIBUraeT BCIO CH-
CTeMy NOpINHEeH BNpPaBO, NMPHYEM TOTAA MOJOCTe B coeguHsieTcss ¢ aTMO-
c¢epoit yepes ¢ u d, u HaoGopor. [lepeaBHIKeHHe 30JOTHHKA IPOU3BO-
JUTCS OT pYKH, M COOTBETCTBYIOINAs PYKOATKA Haxojaurca B Oyiaxe
MaIlIHHHCTA.

2. Tlpp6opsl BTOPO¥H IpYyNNH aBTOMaTHYECKH YCTAHABAHBAIOT
paboTy IO NPHHIUINY OJHOKPATHOTO PAacUIMpEHHsi TOJbKO TIPH TPOraHHUH
¢ mecra. [Ilpumep — mnpubop don-Bopucca (1896 r.), mokasaHHBIH Ha
(hur. 327; NpH TPOTAHHM C MECTa, KOTJA OTKPHIBAETCS PEryJaaTop, CBEXKHH
nap, uasg no Tpybe e, MepeiBHTaeT CTepxeHb a (HeHCTBYSI Ha €ro KoJb-
neobpasHyi0 maomiazp) ¢ Kaana€HoM M BIeBO M OTHeJsieT Majbli -
JuHAp (pecuBep) B ot 6Goabmoro umaumHzapa C. Ceexuit map uepes
KaHanael K BX0AMT TOrga B Ooxbmioft mHAMHApP. HO Maablfi IHIMHAD
C KOHyCcOM 3Jech He COeJMHSIeTCs, a NOTOMy JMaBjleHHe B pecuBepe B
OLICTPO BO3pacTaeT, W 4epe3 OJAHH 00OPOT BeAyllel ocu OHO yxe Oyner
HACTOJbKO BEJNHKO, uTO KaamaH M co Bce# cucreMo#t GyIeT NHepeIBHHYT
BIPAaBO, H MaJBIH IMHUJIHHAP COOOIIHTCS ¢ GOJBLINM.

IlepenBrxeHHI0 nmoMoraer nopinedex D, Ha KOTOpHIH XaBHT map Io¢
xanany d. C gpyro#i cropoHsl D — arMoctepHOe AaBIeHHe.

Hepnocratox npubopa: B MalnoM LUIHHADE CO3JA€TCH BechbMa 3HAYH-
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TeJbHOE TPOTHUBOJABJIEHHE, a TOTOMY CHJIA TATH IOHHKAETCs, NMapoBO3
Geper moe3jia C MecTa TAXKeJI0, H CKOPOCTh Pa3BUBAETCH MeJIeHHO.

ITosromy x npubopy npubapasercsi 0coOblii KJaanaH, HasbIBaeMbli
KOPHBAJVIMACKHM, KOTOPHIA JaeT BO3MOXKHOCTb HANpPAaBJATH BLINYCK napa
B 5TO BpeMsl M3 MaJOro UMJMHJAPA B KOHyc ((pur. 328) B TeueHue Kenae-
MOro BPEeMEeHH, NpHYeM CBeXHH mnap npogo/kaer paborath B GOJbLIOM
uuaueape. Knanan nepememiaercs NnpH NOMOLIM NPHBOAA M3 OyAKM Ma-
INHHUCTA M B JI060H MOMEHT MOMKET COeAWHHTb HJIH PasobUIHTh MaJbiil
IIHJAUHAP C KOHYCOM.

3. Tperbs rpynna — HaubGoJsee npocras W HaubGoJee pacnpoCTpaHeH-
Has. Ilpu stuxX npubGopax mnap BbinycKaercs B OOJbLIOH LHIMHID, HE
pasobmas ero OT Manaoro. Yuciao npeanoXeHHBIX KOHCTPYKIHH BecbMa
BeJNHKO. YKaxeM Ha HaubGoJsee pacnpocTpaHeHHBIE M3 HHX,

10000BIYERAOR mpYBL e
doicokoeo f?miaemwa/fafﬂw/ﬂ:mrﬂp}j

1920 K MawukiCcmy.

dur. 328 dur. 329

[IpuGop Jluanaguepa (pag nareHtoB ot 1888 mo 1895 r.) —
(dur. 329). Kpan K coexunsiercs ¢ peBepcoM Tak, YTO NPH HAHOOJbIIEH
OTCeYKe CBEXHH map M3 maponposoja mno Tpybe IT uAeT B 30JOTHHKOBYIO
KOpoOKy GoJbiioro nuauHapa. Ho mpu aTom cBexwuit map mo pecHBepHOH
Tpybe S mocrynmaeT Ha HepabouYyl0 CTOPOHY MOPIUHS Majoro IHMJIHHJIDA,
KOTODBIH TIPH 3TOM IIpeBpallaeTcd B TOPMO3, OYeMYy IJs BbIDABHUBAHHS
B HeM JaBJieHHs N0 00e CTOPOHBI MOPIIEA NPOCBEPJHBAIOT HA BHYTPEH-
HHX Janax 30J0THHKa 0coOble HeGOJbIIHE KaHAJABI, MO KOTOPHIM CBEXHI
nap, TONaBIIMA OJ 30J0THHK, INEePeXOJHT Ha JAPYryl CTOpPOHY LH-
JAHHJIpPA M BhIpaBHUBaeT AaBJjeHue (dur. 330) 1L

TIpu6op T'earcmopda 1893 r. (dur. 331 u 332). [Tap mo
Tpy6kam H u G nocrynaer yepes OTBEPCTHE M B 30JOTHHKOBYIO KOPOOKY
Goabmioro uuauHApa. OTBEPCTHS PACIOJOMKEHBI TaK, YTO OHH OTKDBIBA-
I0TCA TOJbKO NPH HauboJblIeH OTceuke (CHYIIEHHOM DwiyaTe).

1 [1pn nopmarpko# paboTe maposo3a 3TH HefoabluKEe KaHaJhl HE MENIAIOT.
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1

B Tepmanuu mnoab3oBaacs OOJbLIMM pacnpocTpaHeHueM mnPHOOP
JOdyabtua (Dultz, 1894).

Kaxaplii 3aBOJ BHOCHJ B YKasaHHbIE THIIBI KPYIMHble KOHCTPYKTHB-
Hble uaMeHeHHsa (y Hac Konomenckuit 3aBOJX), M YHCIO cucTeM nmpuOOpPOB
OTIIPaBJIEHHSI H3MEpseTCHa JeCATKAMH.

C nmnpexkpalieHWeM TIOCTPOHKH JBYXIHJHHAPOBBIX I1apOBO30B KOM-
nayHA OHH IOTEePSiIM BCAKHH HHTEpeC.

B AHrJMM napoBO3bl KOMNAyHJ ({IpH BHYTPEHHHX UHJIHHJPAX HME/H
pacnonoxeHue, nokasanHoe Ha ¢ur. 333—335. Onu ObliM  BBeJEHHI
Bopcaeaxem (Worsdell)
B 1885 r.

B  Awmepuxky  Hues
KOMIMAyHJ * TpPOHHKJIA B
1883 r., xorza [ronGap
MOCTPOHJI YeThIPeXIHIHH-
JPOBbIH 1apoBO3 TaHJEM,
HO HeyZayHO, MOoYeMy I10-
MBITKH TPeKPaTHANCh M0
(1889 r., xorga cHoBa OBl
MOCTPOEH IapoBO3 KOM-
nayun 3aBogoM CkeHexre-
nu (Skhenectady). AuHraus
dur. 330 we ¥ Deaprus OTHECAHCH
K TIPUMEHEHHI0 K I1apOBO-
3aM TIPUHIHMNA KOMIIAyH[
BooOule HeJLOBEPUYUBO.

BeIrosbl  TpUMEHEHHA
JBYKDPATHOTO DacIIHPEHus,
COCTaBJAIONIIHE 10 TOIIH-
By n0 20%. 3KOHOMHH, HO
TOJBKO TIpH -00A3aTelb-
HOM YCTOBHH TIPaBHIbHO-
ro moabopa OTCeueK mapa
B GOJBUINX H MaJbIX LH-
JUHAPAX, YTO  [IPH MABYX

' LHUJIHHAPAX He Bcerga Jo-
Pur. 331 ®ur. 332 C‘I‘H}KHM%, 6BLLTH TIOATBEP-
JKAeHBl paboTaMMu 1eJoro
psjga yueHHIX W HHxKeHepoB (Dopucca, Kuefima, Jlefinmana, JlomoHOCOBA,
Ueyorra, Bprokmana u zp.). Kpome TOTO, OTNBITH TIOKa3aad, YTO TIPH
JIBYXIMJIHHAPOBBIX NapoOB0O3aX THAra BO3JAyXa Pe3K0 YXYAIIaeTcs BCIeI-
CTBHE MEHBIIEro KOJHYECTBa BLIXIONOB, KacaTeJbHBIE YCHJHsS pacupeje-
JSIOTCA ‘HEPaBHOMEPHO, ABHKYIIMA W paCIpeIeTHTeNbHbIe MeXaHHU3MbI
06eMX CTOPOH M3HAIIUBAIOTCH HEOJUHaKOBO, YDaBHOBEIIWBAHHE KpadHe
satpyauuTesbHO M np. ITostomy x kxoHmy XIX B. B JABYXUHIHHAPOBBIX
NapoBO3ax OKOHYATEJbHO Da304apOBAJHCh H CTPOHTb HX TepecTalH.

Bce ckaszanHOe 3actaBuao einle B 80-X rogax HCKath BBEIXOZAa H Je-
‘aTh OMNBITHI C TOCTDOSHHEM TpPeX- H  YeTHIPEXIHIHHIDOBEIX  Mapo-
BO3O0B.

B 1879 r. ympaBastomuii Macrepckume JlonnoH — CeB.-3amanHoi
K. 1. Be66 (Webb) B BHIe ombiTa nepecTpOHJ CTapblH MapoBO3 HA KOM-
nayHa 1o cucremMe Massera M, BBHAY OJaronpHATHBEIX pe3yJabTaTOB,
B 1881 r. mocTpous TpeXUUJAHHADOBBEIA NapoB03, MPHYEM JBa HapyKHBIX
LHMIHHAPA BBICOKOrO JaBJIEHHS JEeHCTBOBAIM HA 3aJHIOKD OChb, a4 OJMH,
BHYTDEHHHH, LMJIMHID HH3KOTO JaBJEHHA — Ha NepelHIK ochb. [lepes-
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HSIT U 3a]HAS OCH He cnapeHul. B 1882 r. Takux mnapoBo3oB ObLIO NO-
crpoeno 29.

3necb TakuM 00pa3soM HMeeM TOJHOEe OTCYTCTBHEe KHHEMaTHUeCKOH
CBSI3H MEXJy JABHXKEHHSIMH IOPIUHEH IHJHHAPOB BBICOKOTO H HH3KOIo
JaBJIEHHS.

Briiu eme monbITKH BBECTH TPEeXUMJIMHAPOBHIE NapoBO3bl ¢ obpar-
HBIM PACIIOJOXEHHeM LHIHHAPOB: OJHH BHYTPEHHHMH UHJIHHAP BBICOKOIO
JaBJIEHHsT M JBa HAapYXHBIX LHJIHHApPAa HH3KOro jasjeHus. M3 TakoBBIX
yKaxem Ha naposo3 Berepmanna (Wegermann), nocrpoenasii B 1897 T.
NapOBO30CTPOUTENbHEIM 3aBOJOM B Bunreprype ans k. x. Opa— Cum-
naoH. Kpusomunel 6biau Hacaxess nmox yraom 120°, ¥ 1MUAMHADHI HH3-
KOr0 JIaBJeHHUs MOJYy4Had orceuky Ha 10% 6OabuIyio, ueM BBICOKOTO.

[Ipn cBOEH CHOKHOCTH TPEXUHJIHHJAPOBBEIE NMAapOBO3bl KOMIAyHJI OKasa-
AMCh CMabOCHIBLHBIMH M TPH3HAHBl HEYJOBJAETBOPXUTENbibIMH, NOYEMY
nocTpodika ux Oblja NpekpanieHa.

YKasaHHbBIe HEJNOCTATKH 3aCTABHJIH OOPaTHThCA K YeThIPEeXIHIUHJ-
POBBIM NapOB0O3aM KOMIIayHJI.

Eme B 1885 r. B Poccun mo uHuuuatuBe bBopojauHa OBIT MOCTpPOEH
napopo3d 2—2—0 [1 cucremsl TtaHaeM-komnaynx paas IOro-3anagHo#
XK. X, U 3aTeM TO 3TOH e cHcTeMe ObIIM NIOCTPOEHBI TOBapHble Napo-
BO3bl 1—4—0 P u naccaxupckuit 2—2—0 Ilann M.-BunpaBo-PriGuH-
CKOH XK. I.

OTa cHcTeMa NOJb30Bajdach pacnpocrpaHeHHeM B Benrpuum (1896 r.)
n B Amepuke 1,

3xech NMOPIWHM 060MX LHJAWHAPOB HacaXKeHHl Ha OJHH IITOK M HMEIOT
OJMH KpeHuxond, 4To AaeT ouyeHb OOJBIIOH BeC BO3BPATHO-ABHIKYIIHXCH
Macc, 0OYCAOBAWBAIOIIHN OYeHb HEeCHNOKOHHHEIH XOJ H 3aTPYAHHUTENIbHOE
ypaBHOBelnMBaHHe. KpoMe TOro, 30JOTHHKH HJIH Haca)XHBAaJHCh Ha OJHH
obmui I1WITOK HJIHM, NPH cHcTeMe Byabda, HuMeercad OJHH S0JOTHHK
(¢ur. 336), paGorawouuii Ha 06a UHIHHAPA, TOYeMy NPHMeHeHHe HaHBbI-
rogHeiero COOTHOIIEHHST OTCeYeK 3/eCh 0KasaldoCh TIOYTH HEBO3MOXK-
HBIM, BCJEJCTBHE YEero MapOBO3bl OTAMYAIOTCH CPABHUTENLHO MaloOd 3KO-
HOMHYHOCTBIO.

ITosTOMy TIpH YBelTHYEHHH CKOPOCTH JABHMIKEHHs IO0e3J0B Yy Hac 3Ta
cucrema 6oJee He CTPOMTCA. )

C 1889 r. mapoBO30CTPOHTENbHHIH 3aBOJN Banasuua B Punaneapduu
cTal CTpOMTh mnapoBo3nl Kommayax cucremel Boxaena (Vauclain)
C UWJIHHJIPAMH, TONAPHO PACMOJOMKEHHBIMH OJMH Haja JADYTHM, H C I1apo-
pacnpejieieHieM OJHHM 30J0THHKOM (cucteMa Byawda) (¢wur. 337). Tlo
unee cucremMa BokJaeHa oueHb OJM3Ka K PAaCCMOTPDEHHOH CHCTEME TaHJAEM:
3leCh TaKXKe MOPIIHK OOOMX NHUJIHHAPOB JKECTKO CBSA3aHBI MexJAy co00#H
W JeHCTBYIOT HA OJMH KpeHlIKomd, moueMy HMEIOT Te e HEJOCTaTKH.
3apoy DanjgpHHa mOCTPOMJ TaKHX napoBo3oB Gonee 3000, B ToM umcne
Heckoabko I Poccuu, u IlyTuaosckuit 3aBoj moctpoua B 1900 r. mas
M.-KazaHncko#t k. A. ¢ uuaunapamu Bokaena asa napososa (0—4—0.

Ho 3arem cam 3aBox DanasuHa OTKasajacsi OT 3TOH CHCTEMBI
# B 1902 r. B3 MATeHT HA HOBBHIA THN CHCTeMbl BOKJIeHa, Ha3BaHHBIN
ypaBHOBemeHHBIM («Vauclain balanced»), rae obe mapbl UHJHHAPOB CTa-
po¥ cucTeMbl TOBepHYTH Ha 90° M pacmoJoXeHbl B Psii H OTJIHYHE OT
noA06HBEIX e 4-IHIHHAPOBBIX THHOB eBponeiickux (Bdppuca, Be66a)
3aKJI0YAETCsl B CHCTeMe NapopacnpefieeHHs.

Hauayumue pe3yabTaThl KaKk B CMBICAE ILTaBHOCTH XOJa, ypaBHOBe-
IIEHHOCTH M BO3J€HCTBUS HAa NMYTh, TaK H B CMBICAE 3KOHOMHUYHOCTH —

1 3ason Cxenextenn moctpona B 1900 r. nas Cepepuoit Tuxooxeanckoit x. n. 26 na-
poBoz0oB H aas Aruncor—Tofinka u Canrta-®e — 40 napoBO30B.
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dur. 334

dur. 335

Pur. 337

dur. 338
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Janu 4-IHIHHEAPOBLIE MApOBO3bl KOMNAHYHX M M3 BCEX CHCTEM 5TO eJIHH-
CTBEHHBIE, KOTOPbIE yJAep:KajJHUChb H CTPOATCA B HACTOsIee BpeMs.
[TepBhit YeTHIpeXUHAHHAPOBHIA NMapoBo3 2—2—0 cucrembl g e -I ae-
Ha'! (pe-Glehn) 6w mocrpoen B 1885 r. masi dpanuyackoir CepepHOi
K. J. (¢ur. 338), rae HaZ HAM HECKOJbKO JIET NMPOH3BOAMINCH OMNBITHI, CIIO-
co6CTBOBABIIEE  OKOH-
yaTeJbHOMY  odopmae-
HUI0 ero B Kayecrse
NaccaXXupcKkoro  mnapo-
BO3a 2—2—0; B npoex-
e Boxgpu (Baudry),
IJIaBHOrO HHXKeHepa
#. np. Tlapux—J/Tnon—
Cpenusemnoe Mope
(P. L. M.), ara cucrema
Je-I'mena noayuuaa mu-
POKOe pacnpocTpaHeHHe
B0 ®panuun. Hexoro-
poe  pacnpocTpaHeHHe
OHa HWMeJa TakxKe B + Y
Ulsefinapun u lseuun .
M y mnac, Ha Psasano- .
Ypanbcko#t kK. m. (na- —8— - A
poBo3el 2—3—0 cepuu ' |
Yuy. d
CloXxHOCTL  mapo- ®ar. 339
pacnpenenesuss  (HeoO-
XOJZUMBl YeThipe He3aBHCHMBIX MEXaHH3Ma H JBa peBepca) OTpaHHYHBAET
pacnpocTpaHeHHe 3TOrO THNA, H 'OH 3aMeHeH IIOYTH BO Bceit Espome
CHCTEMaMH YeTBIPEXUHAHHAPOBBIX Naposo3os Bed6a u ¢oun-Boppuca,
nosiBUBIIMXCA B 1897 r., B KOTOPHIX BCEe YeTHIPE LHIHHAPA PACIIOIO0XKEHB
B PSJ H AEHCTBYIOT Ha O JHY KOJEHYaTyld ochb: y Boppuca nuaumuap
HHBKOTO JaBJEHHA CHa-
DYXH, a BEICOKOT0 —
BHYTpH, vy Be66a — mHa-
oGopor.
OTH THNBE ABJSIOT-
Csl OCHOBHBIMH; OCTa/ib-
HbIE OTIHYAKTCH TOMb-
KO JeTanaMu Tapopac-
NpeJieleHdsi ¥ JAPYTHMH
KOHCTDYKTUBHEIMH OCO-
GeHHOCTSIMH (HampHMep
Boxknena). OpuruHajib-
Hasi cucreMma Oblia TIpe-
IUIOXKeHa  TOJbKO B
&ur, 340 1900 r. umx. Ilaas=-
me  {Plancher), 1o
NPOEKTY KOTOPOTO 3aBoAOM <«Breda» B MuyaHe Obln mocTpoeH GblCTpO-
XOJHBIH napoBo3 2—3—0, y KoToporo o6a IMJIHHADPA BLICOKOTO JaBJe-
HUs 00pasylT OAHY IPynmy, NOMEINAKIIYKCH Ha OJHOH CTOPOHE Napo-
BO3a, a 06a HM3KOro —mHa Apyrod. IIpy 3TOM OKa3anoch BO3MOKHEIM,
PACHONOXKHB KPHBOIIMIBI KaXAOH rpymnbl nox yraom 180° wu, caenosa-

1 KoHCTpYKTOp MalIHHOCTPOHTEABHOrO 3aBoia B Miwabsraysese B Jab3acce.
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TeJbHO, JaB MNOPIIHAM TPAMO INPOTHBOMOJONKHOE JABHIKEHHe, TOJYUYHTH

COBEPIIEHHO OIHHAKOBOEC

napopacnpejiefieHie JIs JABYX LHIUHAPOB

KaXXI0# IPyNIbl, HO AJAS HX NPOTHBOIOJOXHBIX CTOPOH. DTO TOSBOJIHIO

ynoTpeGUTh O AHMH TNPOCTOH 30JOTHHK /s KaJOH TPYNIBI, TPHBOIH-
MBIH B JIBH)XeHHE OOBIKHOBEHHOW Kyauccod [efisuurepa; aasi pacmpenee-

H.f?—*

HHsfl mapa cpasy B JIBYX UH-
JIHHJPaxX — CJeNaTh TOJb-
KO KpecTooOpasHBIMH Ka-
HaJbl OJHOTO M3 ILHIHHI-
pOB, Kak BHJHO Ha
¢ur. 339.

3ta  cHCTeMa, Hashbl-
Baemasi «Adriatique», uau
[Tnanme, nmoJab3yercsa pac-
TPOCTPAaHEHHEM TOJBKO B
Hraman.

3ameTHM, YTO VIIOMSHA-
HyTHI mnapoBo3 [lnanuie
(cur. 340) nBuxercs Bre-
pen O6yaxo#H, HMcOLeH
OCTpHIH BBICTYII JISE
VMeHbIIIeHHsT COTPOTHRIE-
Huss  Bo3xyxa. Ortomae-
HHe — Hed)TaHOE. 3a ma-
POBO30OM  HIET TeHIep,
B BHAE HNWIHHIPHYECKOTO
pesepByapa (LucTepHa) Ha
Tpex ocax. [Ipu Takom
ABMJKEHHH  OTKDBIBaeTcH
cBOGOAHBIA BHJA HA NYTH,
Oyaka He  3acTHJIaeTcHd
JBIMOM H IIapOM, H Ma-
LIHHHCT Y aJleH OT KOTJa.
[TapoBo3 6blI Ha BHICTABKE
B ITapmxe B 1900 r.
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C rakoit ke Oyaxoii BmepeAM NapoBO3a M TEHJEPOM C 3amacamu
BoJbl M HedTH nocrpoed B 1929 r. mapoBo3 Mamerra 2—4—0+0—4—1
past k. A Southern Pacific 8 C. Amepuke (Organ, 1930, Ne 1, crp. 16)
(¢ur. 341). Takue mapoBO3bl CTPOATCA AAS XK. JA. C OGOJABIIUM KOJHYeE-
CTBOM TyHHesed. Hakonen, orMeTHM, yTO ObLI ClydYail MOCTPOHKH MapoOBO-
3a 1—2—0 TtpoiiHoro pacwupenuss nmo npoexkty Jhxonca Pukxu (Rickie)
Ans Beaymxucrana (¢pur. 342). HackoabKO H3BECTHO, — 3Ta CHCTEMA
ycrexa He HMMeJa, C OJHOH CTOPOHBI, BCAEJACTBHE CJHOXHOCTH, a C ApY-
rof, Tpo#HOe pacmHMpeHHe BOOOIle He MOXeT HaHTH cebe NPHMEHEHHs
JI0 BBEJleHUSI B MapOB0O3axX KOHJAEHCHPOBAHHS MSTOTO Iapa,

MainuHbl 4eTHIPEXKPAaTHOrO pacIUHpPeHHs, HanpuMep, CHCTeMbl Biop-
veana (Burrell, anrsmiickut narenr 1890 r.) ¢ ueThIpbMA UHJIMHAPAMH,
pacrnoyioXeHHLIMH TaHleM, H Jp., CYLIeCTBOBAJH TOJbKO B NPOEKTaX.

3amMeTHM, YTO €CTb TeYeHHe COBMECTHO INPHMEHSTb TPHHIHII KOM-
nmayHJ2 ¢ BBICOKMM neperpeBoM mnapa. Ha ascrpuiickux x. g. 'eab c-
nopd¢ yxe B 1907 r. nmoayuua yAOBJAeTBOPHUTENbHBIE Pe3YJbTATH IIPH
TNPHMEHEHHH CHCTEMBI KOMNAYHJ CO caabblM IleperpeBOoM, a 3aTeM CH-
cTeMa KOMIIAyHJ C CHJIbHBIM IIeperpeBOM TOJYYHJAa 3HAYHTENbHOE pac-
npoctpaHeHHe Bo ®panuuu M Ha BaxgeHckux k. 1. B I'epmanwu. Y mac 3a
aT0 BbicKasbiBaiauch npod. M. B. T'omono6oB u A. O. Yeuworrt, HO cCay-
uaeB npuMenenusi 6ei10 Maxo (O, bIY, 1I1%, 09).

B nacrosimee BpeMs HOBble MapOBO3bl C MalIMHAMH KOMNAyHJI IOUTH
HUIJZIE He CTPOATCA M BCTPEYalTCAd TOJbBKO BO PpaHUMH B UeThIpex-
IUIMHAPOBLIX NAapoBO3aX M NpPH NPHMEHEHHH Iapa BEICOKOT'O JaBJEHHSI.

§ 38. NIPIMOTOYHBIE MAIIHMHBI

ITpHHUMN NPAMOro INOTOKAa Napa HEeOJHOKPATHO BO3HHUKAJ B TEXHHKe:
B 1846 r. ero npeanaranu Opatbsi Kaesenanx, a B 1886 r. Toan mpume-

v 33
dur. 343

HWJ NPAMOM NMOTOK Tapa Ha CTalHOHapHO# Mmamwuue. [Togo6Has cucTeMa
6biia B 1897 r. mpumeHeHa Ha 15 ToBapHHIX mMapoBo3axX 3aBojgoMm JIuk-
cona mas X. A. Intrcolanial B Kanmage.
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TIpod. Wltymnd x mamune Toxaa B KayecTBe BIYCKHBIX OPraHoB
IPUCOEMHUJ ONHMCAHHbIE BhIIIE KJiaanauel JleHTna.

Bnepseie mamuna [tymnga 6nl1a nmocraBieHa Ha PycCKHX NapoOBO-
dax B 1912 r. u sarteM mnojaBeprajack B HHTepecax VYNpOUIEHHS KOH-
CTPYKUMH M YJYYILIEHHs] NapopacnpejieseHHss HeOJXHOKPATHHIM mepeled-
KaM, TIpUYeM NocJaeJHee BPEMSI CTAJH BMECTO KJAanaHOB NPHMEHAThH KpPYyT-
Jble 30J0THHKH ((ur. 343).

Oco6eix npeumyniecrs mamuna Illrymnda noxka He nokasana, Tak
Kax NnpH ypeaMepHOM cxaThu (okomo 90%p) ofmaa BeamyuHa pacxoja
napa IOJy4YaeTcsl 3HAYMTENbHOH, O 4YeM M CBHJAETEJLCTBYIOT OINBITHI Ha
repMaHcKux K. A. B 1912 r. u y Hac npod. Jlomorocosa B 1912—1914 rr.;
IIPH NMPUMEHEHHH BBEICOKO IMEperpeToro mnapa 3Ta MallMHA JOJ/KHA ObITh
BeCbMA SKOHOMUYHOH, NMO3TOMY JAJs ONBITOB OHA DOCTaBjdeHa Ha JABYX
HamMxX napososax 0—5—0 2v.

§ 39. NIEPETPEB ITAPA

Wpes npumeHeHHsl meperperoro mnapa oTHocutcs eme k 30-M roaam
XIX B; B 1832 r. I'oBapA MOACYHTAJ, YTO IeperpeB JAOJKeH maTth xo 30°%0
9KOHOMHH Mapa.

lMeppere cBefeHHA O NPHMEHEHHH NeperpeBa napa K MapoBO3aM OTHO-
carca K 21 Hoabpa 1839 r., xorpa 6parba Pobepr u Bumibsim X oy T30pH
(Hawthorn), us Helokacras nHa TafiHe, B3sau naTeHT B AHIJIMH Ha CBOH
neperpepaTesb. JTOT MNeperpeBaTel]b pacnoJjaraics B AbIMOBOH KO-
po6 ke (dur. 344), obpasys Kamepy, 4epe3 KOTOPYIO NPOXOASAT ra3oBbIE
TPYOKH.

B 1840 r. 6Bl B3AT COOTBETCTBYIOMIME (hpaHUy3cKUil nateHT JI:KOHOM
XO0yT30pH.

3arem B 1849 r. dpanuysckuit wmHxeHep Kio sk (Quillacq) B3sn
NaTeHT Ha «PHMEeHEeHWe Iapa He HACBIIEHHOro, HO neperperoro». K aromy
naredty 29 wions 1850 r. Mounmwe#ap (Moncheuil), aupekTop XK. X
Mounrpe — Tpoii, B3I NaTeHT Ha NapoOBO3HBIH meperpesaTenb (dur. 345),
KOTOPBIA MOMEIAJCst B O 1 HO H kapoBod Tpybe, BHe KO T a.

TlosnHee MoHumreiisib apoByio TpyOy TepeHec B CaMblH KOTeJ, IPHUYEM
B HEM M3 KOJJIEKTOpa Ia mapoBas TPyOKa, (ienafolllas HecKOAbKO 000-
poroB (cur. 346 u 347).

Hakonen MoHIeiab Ha OZHOM H¥3 1apoBo3oB k. A. [lapwx —
JIMOH TOCTAaBMJ TieperpeBaTelb, YKe COCTOSUIMA W3 HECKOJIbKHX 2Kapo-
BHIX TPYO (1IecTH) MeHblIero auamerpa (gur. 348).

Ha ¢wur. 349 noxasaH 3JeMEeHT 3TOrO NeperpeBareisi, TOYHO BOCHPO-
uspenenHbii moutd 50 xer cnycra B. LImuarom B 'epmanui.

Uepes KOpoTKOe BpeMs— 24 HIOHA 1852 r.— aHMIMHCKHA WHXKEHEP
Iisxemc Max-Konnen (James Fdward Mac Connel), cayxuBmHid Ha X. X
Jlonnou — CeB.-3alL., B35 naTeHT B AHIVIMH, a 7 asrycra 1852 r. Bo $pan-
L[HH — Ha <YCOBEPILEHCTBOBAHHbIE YCTPOHCTBA AJsi .-JA. MApOBBIX MALIMH
¥ JIPYTUX aHAJOTHYHBIX TPUOOPOB», B KOTOPHIX OMUCHIBAEGTCS M MEPErpes
rapa Ha NYTH OT KOJnaka a0 HuiauHApa (dwur. 350).

ITomo6HBI meperpesaTedb ObII TOCTaBJeH Ha MapoBO3e 1—1—1
8 1853 r., mpuueM NpH NMOBEPXHOCTH HAarpeBa KOTJa 111,5 M2 MOBEPXHOCTb
neperpesareasi Oblia TOJABKO 1 M2.

B 1855 r. Basa mareat Jikomcon (John Henry Jonsohn) Ha meperpe-
BaTesb B OJHOH INMPOKOH KapoBo# TpyOe C 3JEeMEHTaMH, COCTOALIUMH
43 CIHpatbHBIX TPy6OK (dur. 351). )

2 anpeas 1855 r. dmopen (Emorin) u3 JlHOHA B3fin MaTeHT Ha
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dur. 346

dur. 349

Pur. 348

$dur, 347
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neperpeBaTeNib 8 NepejHed UHIHHAPDHUYECKOH YyaCTH KOTJA4A
(¢ur. 3562), upes xoroporo Oblla pasBHTa aMepHKaHIeM BeHHaMHHOM
'paiipopaom (Greyford) B 1863 r. (dpur. 353).

B 1859 r. Mak KoHHeJ B3/l NaTeHT Ha KOJbUEBOH TpyG6GuaThH il
neperpesareb \(pur. 354).

OpurnsasbHbId neperpesaredb Obla npefnoxen B 1869 r. Iadtropdom

(Hittorf) (cwur. 356).

Haxonenn B 1873 r.
Bumam Xamen (W. Hud-
son) B3 aMepPHKAHCKUH
NaTeHTHap e CHB e P'H bl it
neperpeBatesb AJas  Ma-
wuH KoMnaysjg (c¢ur. 3566).

Msbl BHAMM, uTO BCe
OCHOBHEIE (DOPMBEI COBpe-
MEHHBIX IIeperpeBaTenei,
T. €. B JBIMOBOH KOpPOG-
Ke, B OJJHOH KapoBOH Tpy-
06 MJIH BO MHOTHX Xapo-
BBIX TpyOax M B LUJIHH-
JPHYECKOH YacTH KoTaa,
OblIH U300péTeHsl ellle 10
1856 r., ¥ ¢ Tex Top HUYe-
PO HOBOro (C TOYKH 3pe-
HHuA uaed) npubasieHo He
6b10. 110 TOMBKO GOJlee COBEpIIEHHOE KOHCTPYMPOBaHHe JeTaveil.

Ho nepepoe BpeMsd IEPErpeB mnapa JaBaj HHUYTOXKHBIE pe3yabTaTthl o
CaeVIOIHM TNpHYHHAaM:

2/

NIRINIRiRIn

dyr. 330

$ur. 351

1) KOHCTPYKIMSI NeperpeBareisi U MAIIHHBL JJIsi BHICOKHX TeMIeparyp
paspaboraHa He Oblaa;

2) He OBIO CMa30YHBIX Macea C BBICOKOH TeMNEPaTYPOl BCIbIIKH;

3) COOTHOIIEHHE NOBEPXHOCTeH Neperpesaresss ¥ KOTJIA GbLIO HeZO-
CTaTOYHO.

Kpome Toro, B8 70-Xx rozax moOsSIBHJICA Ha CLEHY NPHHIUHI KOMNAyH],
MaBIIMA HEBHIAHHYIO SKOHOMHIO, OCOOEHHO NpPH NDHMEHEHHH Napa BhICO-
KOro JaBJI€HHS, CDAaBHHTEJbHO C KOTODOH SKOHOMMS, JaBaeMasi TOrJa Iie-
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perpesarediMy, Gbivia HUYTOKHA, [1o9TOMY, HECMOTPS Ha TO uTO GBIIO MO-
CTPOEHO HECKOJIbKO NapoBO30B € INEpPerpeBOM mnapa, OH OBl IOYTH OCTaB-
JIeH, ¥ TeXHHMYeCKasl MbICIb VCTPeMHJach K pa3paboTKe NPHHLMIA KOMIa-
YVHA, KOTOpbI# M goctur B KoHue XIX B. BhICmIero pacusera.

Touabko B koHIEe 90-X rOAOB, KOrJAa yBJEYEHHE NMApOBO3aMH KOMMayHJ,
VMEHBIIHJIOCh, HJes Neperpesa Iapa CHOBa BO3poJuaach OJgarogaps
B.lIMmugry.

B 1896 r. Buasreapm LIMuAT B3 MaTeHT HA NeperpeBatelb B OJHOM
)aposoi TpyGe, nmpexacTaBaaloKA nepepaboTKy neperpesarens MoHured-
Jifl, H30OPaKEHHOT O Ha (PHr.
346 u 347. OH wu3BecTeH
noJ| Ha3BaHHeM «Ieperpe-
Bateass Ilmuara mnepsoi
cucTeMbl» (ur. 357).

OH OblLI BIEPBBEIE IIO-
CTaBJeH Ha JABYX IapOBO-
3ax 2—2—0 3aBojmamu
«Byaxkan» B Ilrertune u
I'enmenss B Kaccene B
1898 r. u xora man mepe-
rpes A0 325°, HO KOH-
CTPYKTHBHO oKasanucs
BeCbMa HECOBEDIUEHHBIM M
HeyJLO0OHBIM JJIs 3KCIJI0a-
. Tauuy (LHPOKas KapoBas

Pur. 356 Tpyba), mouemy OBlI OC-
TaBJIEH.

Torpa B. IlImuar B3siCA 32 KOHCTPYKTHBHYIO PaspaGoTKy meperpeBa-
Teds Mo Tuny XOyT30pHAa B ABIMOBOH KopoOke W B 1899 r. mosyuma
TIaTeHT Ha TaK HasblBaeMbH «neperpeBaresab B, IlImuara BTOpo# cHcTe-
Mbl» ((ur. 358), KOTOPBIf TaKkKe OKasaJCsi BeCbMa HEYAauyHBIM B SKCIIOA-

dur. 357

tauud. [locrasnen GBI Ha HECKOJBKHX NMapoBO3axX B PasHLIX CTPaHaxX H Ha
naposose Bopaura 2—2—0 pas BcemupHO# BhicTaBku B [lapmxe B 1900 r.

Hakonen, B. llIMuar nepenres X XapoTpyOHBIM IleperpeBaTefsiM MO
npuniuny Monurefns (dur. 349) u cozxan nepsyi B MHPE AEHACTBUTEJILHO
XHU3HEHHYI0 KOHCTPYKIHIO, Ha3blBaeMyl «mneperpeBateneM B. Illmuzara
TpeTbed CHCTeMbl» (mateHT 1900 r.). CoGCTBEHHO STHM IleperpeBaTeleM
BONIPOC O NPHMEHEHHH neperpesa K nmapoBo3aM ObLI OKOHYATeNbHO paspe-
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weH, u neperpesareab IlIvuara TpeThell CHCTEMbI, CO3/laB SMOXy B Mapo-
BO30CTPOEHHH, NMOCTaBJIEH B HACTOsHLEe BPeMs Ha JeCATKaX ThICAY MapOBO-
30B BCEro MHpa.

Kax Bumum, eror neperpesarens llIMuara npeicraBisier TOYHYIO KO-
NHI0 BTOPOro mneperpepaTeisi MOHLIeH/s, ¥ CYLIHOCTh €ro H300pereHMs
3aK/IOYAeTCs B IPUMEHEHHH K ene3a (a He UYTryHA) KaK CTPOHTENb-
HOrO Marepuana M B JyulleM KOHCTPYHPOBAHHHM YacTel Neperpesarest
H MalIuHbl,

[Tocnme paspemieHHsi BONpPOCa O NPAKTHYECKOM IMeperpese NOSBHINUCH
JIECATKH CHCTeM reperpepareseil. Bce OHH TpPEACTaBJASIH TOJNBKO KOH-
CTPYKTHBHBIe BUIOH3MEHEHHs YNMOMAHYTBIX OCHOBHBIX THIIOB, HalpUMep:

OO000
QOOOOOOCO00 A

dur. 358

1. Ha ocnope uzeu I'paéicopaa ObliH B3ATH NATEHTHl HA Meperpesa-
rean Kaenua, "JlonymuHckoro M Ap., HO 3areM OHM, KaKk OKa3aBIIHeCs
HeyJOOHBIMH B 3KCIJIOAaTAlHOHHOM OTHOIIEHHH M JaBaBIIHE yMEepeHHBIH
neperpes, ObLIM OCTaBJeHHBl, TaK ke, Kak H Caynkoro — [IuI0OKa B LUIHH-
APHYECKOH YacTH KOTJIa («KaMepHBIe»).

2. [leperpeBaTesy B ABIMOBOM KOPOOKe AAlOT TaKKe YMepPeHHBbIH Te-
perpes H ynorpebJsTCA TOJbKO JAJAf PeCHBEPHOrO Neperpeepa B MapoBO-
3aX KOMIIayHJ.

3. Ouenp 6oapllIoe UHCIO KAPOTPYOHBIX IeperpeBaTenell BapHUHPYIOT
njgen Monmedns u Mak-Konnena (mo marenty 1859 r.) u aBasAoOTCA B Ha-
CTOsINlee BpeMs NOYTH eJHHCTBEHHO NPUMEeHHMBIMH.

Hano oTMeTHTh TOJBKO eIMHCTBEHHOE IMOJOXKHTEIbHOe TeUeHHe TII0-
CJIeJHEr0 BPEMEHH: paHblile, ONacasch BBICOKOrO meperpesa (shime 350°),
BCe MeperpeBaTeNd CTPOHJIH HA YMEPEeHHBIH Meperpes, Tak Kak
GOANKMCh BCIBIIIKH CMasKd, KopoOGaeHHs H np. ONBIT TOKA3amd, uTO 3TH
onaceHus OBIM MpeyBelWYeHbl, U B HaCTOfIllee BPeMs MepPellid K B bIC O-
KomeperpeTomMy mapy, JAoxoxsumemy 1o 400° u BeIuE; MO3TOMY
Tenepb HayalH CTPOHTh W COOTBETCTBYIOIIHe meperpeBarteau. Mues ux ta
we («xapoTpyOHBIE»), HO JAJA NOJy4eHHs GoJee BBICOKOTO meperpesa Ge-
percss Jpyroe COOTHOLIeHHEe MOBEPXHOCTe# u Goablee yucao Oojee Mel-
Kux TpPyOOK B 3JeMeHTax.
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OG6pasuoM TaKOBBIX MOXET CJAYKHTh NeperpenaTeb YycoBa, KOTOPHIH
¢ 1923 r. noayyHs y Hac NpeHMYyIIeCTBEHHOEe pacnpocTrpaHeHHe,
M3 HOBEAWMX CHCTEM OTMETHM IPHMEHEHHEe MEJKOTPYGHBIX neperpe-

dur. 359

no 420° 1IpH BO3MOXHOCTH IIMPOKOTO

BaTejel, NPHYEeM B KaJOH xa-
poBo# TpyGe HebOJbLUIOrO AHA-
MeTpa IOMeIaeTcss TOJBKO OX-
HO KOJeHO 3JeMeHTa.. M3 nux
TIOJIYYHJI 3HAYHTENbHOE Paclnpo-
crpanenne B C. AMepHKe nepe-
rpesareab JJIeKCO, ITOCTABJCH-
HBIH ¥ Ha HalIUX HOBLIX Iapo-
po3zax 1—5—2 Ta, 1—5—1T6,
1—5—1 &0 u 1—4—2 HC
(tpur. 359).

TTpu mepexoje Ha BBICOKHE
JIaBJIEHHsT Tapa ITOJHHMAaeTcs
BOTIPOC H O 6oJiee BEICOKOM €ro
neperpese, Tak Kak JOCTHrae-
MBI TIEperpeB B XKapoTpPyOHBIX
neperpesarteanx (nopsaxa 360—
380°) cumraercs yxe HexoCTa-
TOYHBIM. OCHOBHBIM HeJOCTaT-
KOM XapoTpyOHBIX Tieperpesa-
TeJell ABJAAETCS HAJIHYHE ONHO-
BpPeMEHHO HCNAPUTEJbHOTO TIPO-
necca yepe3 apoBble TPYObl H
neperpeBaTeJbHOTO, T. €. Ha iMe-
perpeB TPAaTHTCA TOJbKO 4YacTh
TemJaa, OTBOAMMOTO B JKapOBHIE
TpyOBl, UTO BJHSET Ha CTeIeHb
meperpeBa mnapa. Kpome Ttoro,
3JeMeHTHl TeperpeBaTessi HeJO-
CTYDHBL JJISI OCMOTPa ¥ PEMOH-
rta. J[losToMy HeOZHOKpATHO
TOAHUMAJCSA BOTIPOC O MoMelle-
HWH [IeperpeBaTessi BHE KOTJa.
Hpnest ata Bnepsbie Oblna mpejm-
poxeHa . MonelsioM eme B
1849 r. (dwur. 345), HInuanma-
HOM H Buapkokcom B 1859 r.,
I'mropdom B 1869 r. u 1p., KO-
TOPHIMH KOHCTPYKIHS ‘BHEKOT-
JOBONO meperpeBarenss Oblia
BrnoJiHe paspaboraHna.

Y wmac smnepsbie NOJOOHBIHA
xoTea Obl1 paspaboraH [Toxp-
JKUBHHIKAM B 1916 r. u mocras-
Jgen Ha naposose 0—4—0 Ilpu-
BHCIASHCKOH XK. X., a 3aTeM —
[TUpHHBIM U NTOCTABJEH Ha OMBIT-
Hom napoBose 1—5—0 B 1934 r.
[lpu OTIBITAX TIEperpeB MOXOIHI
peryJupOBaHHUS HE3aBHCHMO OT

($OpPCHPOBKH KOTJIA, HO KOHCTPYKIHUSI CAOXHA M TpeGyeT mepepaGOTKH,

caMa K€ HAed BIOOJHe L[EJI&COOGP&BH&.
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OjHako BbICOKHE (POPCHPOBKH COBPEMEHHBIX MapOBO30B MO3BOJAIOT
JIOCTHCHYTb BBICOKOTO Meperpesa H B MeperpeBaTe]siX OObIKHOBEHHOTO
IUMPOKOTPYOHOrO THINA, HE MEHssl KOHCTPYKUHHM KOT/aa. TakoBa mnpenJio-
xennasg HMucturyroM T1sard HKITC xoHeTpyKuMsi IWHPOKOTPYOGHOro mepe-
rpesatelisi CHCTeMbl UycoBa ¢ yBeJMYEHHBIMH JHaMETPaMH XKapOBHIX TPYO
H rneperpesaTesbHbIX. [0 onbitam — nmeperpeB B HHX JOCTHraeT TaKKe
420°, 4yTO MOKa CYUTAETCH BNOJHE AOCTATOYHBIM.

I'naga tperss
[NIPOBJIEMA I[MOBBIIUEHUS UAEAJIBHOTO K. II. .

§ 40. IPUMEHEHHE MAPA BbICOKOI'0 JABJIEHHS, NBUIEBUAHOI'0O TOIVIMBA
H KOHAEHCALIHH MSATOIO IIAPA

OnHo¥t M3 TJaBHEHIIMX COBpPeMeHHBIX mpobJaeM sBJAETCH BONPOC
O MOBBIIIEHWH JaBJeHHsi Mapa, KaKk MOTy4Yero CpejCTBa YBEJHYHTb MOIL-
HOCTh H S3KOHOMHMYHOCTb MApOBBIX JBHratesneH. Drta npodsema 3aHHMAaJa
TeXHHYEeCKHe YMbl M paHbllle H HA NPOTSKEHWH BCeH MCTOPHH NMAapOTEXHH-
KH MBI BHAWM CTpeMJieHHe K HelmpephIBHOMY TNOBBILIEHHIO JaBJEHHS.

Xora B 1829 r., o6baABAAA KOHKYPC, ynpaBleHHe XK. A. JIupepnyab —
MaHuecTep NOCTaBHJIO YCJAOBHEM, YTOOBI JaBJeHHEe Mapa ObWIO He BBbIlle
50 ¢/xB. AM., T. e. He Bblllle 4 aT, HO yXe U B TO BPeMs BBIrOAa BLICOKHX
naBleHuil 6blaa sicHa, u [lepxunc B 1827 r. BRICTYNHA ¢ KOTJAOM Ha 50 ar,
a B 1830 r. B l'epmannu Anb6GaH MOCTPOMJA KOTeJa HA 45 ar, COCTOAUIMH H3
aMeeBHKa HebOJbIIOro ceyeHHus. Ho 3TH NMONBITKH ycrmexa He HMMENH, Tak
KaK HCII0Jb30BaTh TaKOE BLICOKOE JaBJeHHE IO COCTOSHHIO TEXHHKH B TO
BpeMsl He TIPeJCTaBJAJIOCH BO3MOXKHBIM.

Bonpoc cHOBa BO3HHK TOJBKO uepe3 50 Jer, Korjaa B T'epmanuu
B 1886 r. mosBHJACs crauuMoHapHblii Kortea llImuara Ha 60 ar, B 1890 r.—
Boma u ®Pocca ma 120 ar u B 1897 r.— JlaBaas Ha 120 ar B llIBeuun.

Bo ®panuum B 1888 r. Cepnose nocrasua Kored Ha 70 ar Ha HeGO/b-
IIOM NapoBO3e, MpHYeM TPYObl B HeM /I YMEHbIUCHHA OTHOIIEHHA HX Ce-
YeHHS K MX MOBEPXHOCTH OBLIM CIIVHOILEHBI.

B 1911 r. urx. B. LIMuar nOCTPOHJ BepTHKAJbHBIM BOXOTPYOHbI#
korea Ha 60 ar.

[Moc/ie BOMHBI STHM BONMPOCOM HAua/JH YCHJEHHO 3aHHMaTbCH B I'epMa-
HHuH, ¥ gokaax uHx. Faprmana B 1921 r. B OOulecTBe HeMEUKHX HHXKEHE-
pUB NpHBJEK BCeoOlllee BHHMaHHE, H 10 BOUPOCY O BBHICOKOM JAaBJEHHH
B siuBape 1924 r. B Bepaune Gbil CneqHaabHBIA CbHE3N.

Ho nepsoe BpeMsi CTalHOHApHbIE YCTaHOBKH B ['epMaHHH ObLIM C 1aB-
jeHueM He Bbire 30—35 ar, U TOJBKO 3aBOJ bBopsura ycraHOBUJI arperar
B 1923 r. Ha 60 ar (M3 BePTHKAJAbHOTO BOJOTPYOHOrO KOTJIA M MapoBOH
MAIIHHBL).

B lllsenuu B [orenbopre caxapopaduHaJHbIH 3aBOJ YCTAHOBHJ B
1921 r. korea cucrembl ATmoc Ha 60 ar uw B 1923 r. BTOpPOd KOTea Ha
100 ar.

B Beaprum B 1923 r. ycraHoBJeH TypGoreHepatop ¢ Kotaom Babkok-
Buaskokc Ha 50 ar u B C. Amepuke B Yukaro u bBocrone ObuiectBo dau-
CoHa mocTaBHao B 1923 r. mo Takomy xe KOTay Ha 84 ar.

Hakownen, B Aurauu B 1923 r. Obi1 yCTaHOBIEH HeOOABIIONH OMBITHBLHA
xores Bencona Ha 224 ar.

DTH YCTAHOBKH TIO3BOJMIM BHIBECTH NPAKTHYECKHE 3aK/IOYEHHS, YKa-
2aBMIMe, YTO NPH COBPEMEHHOM COCTOSIHHH TEXHHKH €CTb NOJHAs BOSMOX-
HOCTb CTPOWTH Ge3omacHble KOTJAbl C AaBJICHHEM [0 100 ar u BeIIEe W YTO

15 veropus nap osoza
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TeXHHKA MOJydaeT MOTy4ee OpYXKHe K [OBBILUEHHI) SKOHOMHYHOCTH
H K. Il. J. TapOBbIX MallKH, KOTOPble MOTYT NPH STOM BbIIepXkKaTh CBOOOM-
HO KOHKYPEHIHIO C JABHUraTeJsiMH BHYTPEHHEro CropaHus, TaK Kax IpH
JnasiaeHud B 35—40 ar nmaposbie ABUraTead OYAYyT SKOHOMHYHee JHU3eJeH.

ITosBuACA pAZ NapOBBIX YCTAHOBOK pasHbBIX cHcTeM — Jleddaepa,
Atmoca, BeHCcOHA H Jp., H, €CTeCTBEHHO, HayaJH CTPOMUTH OIBITHLIE IIAPO-
BO3bI BBICOKOTO JaBJEHHS.

3xech B HacTosiliee BpeMs HMeeTcs HEeCKOJbKO TeUeHHH:

1) npaMeHsiTh map NOBBIII € HH O O JAaBieHUs (Lo 25 ar) c coxpa-
HeHMEM IapOBO3HLIX KOTJIOB CTe()eHCOHOECKOrO THIa, HO ynorpebass Ma-
TEpPHAJNbl CIeNHAJBHOrO0 KauyecTBa;

2) NpUMEHATh Map Cp € A H U X JAaBaeHH# (1o 60 ar) ¢ BoxoTpyOHbIMH
KOTJIaMH;

3) npu nape e BB COKOT O JAaBJeHus (Beire 60 ar) yxe CTPOHUTH
MapoBO3bl CO CNELHAaJbHBIMH KOTJIaMH M paGouumH uukaamu (cm. H. K.
Kapramos, 4. II. Kypc nmapososos).

. ToermenHnoe gaBaenue. B CIIA ara npobiema paspada-
THIBAETCS OYEHb MEAJEHHO, H, MOBHIHMOMY, MOBHIIIEHHE AABJIeHHUsS Oyner
npoucxoauTb noctreneHHo. [lTo 3aseienwio P. Xowa B 1927 r. B CIIA
umenock 1000 napososos ¢ aasiaenuem 17,6 ar. Jlo 1927 r. Boobue B CLIA
noJjaraiy, UYTO I[IPaKTHUeCKH JaBjeHue 17,6 aT sBiasgercd MpeejbHbIM
B KOTJaX C pajguajJbHBIMH CBA3sMH, HO B 1928 r. x. a. Jlemapap — XaneH
NMOCTPOHJA JBa KOTJAa C pPajUHaJbHbIMM CBA3SIMH Ha JAaBienue 19 m 21 ar
(1—4—0 mRyxumaMHApOBHIH, KoMnayHi — dur, 360), u Hameuyamach mo-
CTpOfiKa TpeTbero Ha jaaBieHHe 26 ar. OxgHoBpemenHo x. 1. ‘CaHra-®3
CTPOMJA KOTJAB C paIHaJbHBIMH CBA3gMu Ha 19 ar.

IIpumepoB npumenenus B EBpone pxaBienus no 17—I18 ar wMHoro.
Mexnay npounm, B 1931—1932 rr. 3asoa0m enmeass B Kaccene 6blIn no-
CTPOEHBLL ABAa ONbITHHIX Naposo3a tuma 1—5—0 ¢ 4 UHIHHAPAMH KOM-
InayH1 C AaBJeHHeM mapa Ha 25 ar npu OOBIKHOBEHHOM KOTJe cTedeHco-
HOBCKOTO THmna. HecMOTpsi Ha NPHHATHE MepEl MO OTHOUIEHHID K KOH-
CTPYKIIHH TOTKH H CBsideit M BnIOOpa BO3MOKHO G60Jjee MACKOro Mmare-
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pHajga, — BCe ONBITHbIE MAapOBO3bI NMPH TSKEABIX YCAOBHAX MPOGHOH 9KC-
naoaranuu (60JabIIOro Beca noesja M CKOpocTH Ao 80 km/yac) panu He-
IVIOTHOCTH B OTHEBBIX KOpoOkax. IloaToMy MOJHAT BONPOC O BO3MOXHO-
CTH NpPHMEHEHHs BOOOIE KOTJIOB CTe(EeHCOHOBCKOTO THIA NPH XaBJIEHHAX
25 ar u 06 ycTaHOBJEHHH AJs HHX BBICLIEro npeaena pasienus. [Tosuau-
MOMY, 3TOT npeaea Gyaer okojo 22—23 ar, Ja W TO NPH NPUMEHEHHH
BBICOKOKAYECTBEHHOW CTajau (Jyuilred OKasaiach HHKejeBas, ¢ NMpuOaBKoOH
a0 3°¢ Ni), npu TmareabHO OOGAYMaHHOH KOHCTPYKUHH H pPalHOHAJbBHON
skcnsoatanuy, TIpu Gojee BBHICOKHX JAaBJEHHAX TNPHXOAUTCS npubGeratb
K KOTJIaM OCOOBIX KOHCTPYKIHH.

II. Bogxorpy6GHBE KOTJAB JId Mapa CpeJHETr O JaBJeHHs
npuMeHsauch HeoxHokparHo. B CIUIA Beaymasi poab B 9TOM OTHOIIEHHH
NpHHAANEKHUT K. A. JlenaBap — Xauen: B 1922 r. eto Obw NOCTPOEH na-
poBos «lopauuo AueH» ¢ BOAOTPYOHOH TONKOH H C JaBJeHHEM napa

24,5 ar, satrem B 1927 r. — «JIxon JIKepBHC» C JAaBjleHHeM 28 ar u
B 1930 r. —«JIxon ApmubGanpa» ¢ jpasieHHem 30 ar; Bce — TOBapHbIE
tana 1-—4—0.

Bce 9TH MapoBO3bI NPOLLIH HCIBLITAHUS W HAXOAATCS B 9KCIVIOATALUH,
npaBasi 1o 20—30°/¢ S5KOHOMHHM TOIIMBA H BOJbl, CPaBHHTEJIbHO C MaJo-
SKOHOMHYHBIMH OOBIKHOBEHHBIMH NapOBO3aMHM aMePHKaHCKoro mapka. He-
CMOTPSI Ha TO YTO pe3yJbTaThl NMOJY4YeHbl BIOJHE GJaronpHsTHbIE, NMPO-
MBIIIJIEHHBIH KPH3HC MNPHOCTAHOBHA MAJbHEHIIYI0 MNOCTPOHKY MOXOGHBIX
ApOBO30B M OINBITEL C PaspaGOTKOH ITOH MPOGAEMBL.

B macrosmee ppems B CILA ecTh TeHJEHIMs He NPEBHIIIATH HAaBle-
amit B 28 ar, mpHYeM TeperpeB JOJIKEH MOBBINIATHCA NMPUMEPHO Ao 430°,
YTO MOXET JaTh OUYeHb CYIIECTBEHHYI0 SKOHOMHIO.

B 1927 r. 3aBox BanapuHa mocTpoua napoBo3 THna 2—5—1 ¢ xasJe-
HHeM 25 aT, TPeXUHUIHHAPOBLIN KOMNAayHJI, BOAOTPYOHbIH.

B Espone map CpeAHHX AaBleHH# IIMPOKO npuMmeHnsercss B [epmaHuu.
B 1927 r. 3aBox Bunrtepryp B llIBefiiapun NOCTPOHA INapoBO3 THNA
1—3—1 Ha 60 aT ¢ YHCTO BOJOTPYOHBIM KOTJOM, HMEIOIIHH MHOTHE 0CO-
GeHHOCTH, HaNpHUMep TPEeXUHJIHHJIPOBYI0 MalIMHY KJaNaHHOrO mnapopac-
npenenenus. [Taposos xan 30,5%0 SKOHOMHH YIJs CPaBHHTEJbHO C Mapo-
Bosom B 12 ar.

B 1930.r. 3aBojgoM ['aHOMar GBI MOCTPOEH MOCHe MATHIETHEH paGoThl
N1apoBO3 ¢ BOJOTPYOHBIM KOTIOM Ha 40 ar.

B Auriuu B 1924 r. 6bla NOCTPOEH YeTHIPEXIHAHHAPOBEIA IapoBO3
koMnaysa Ha 31,6 ar tHna 2—3—2' 1Mo NPOEKTY Tpoccau 3aBopom flppoy
¢ KOTJIOM CHCTeMH 3apoja. Ilaposo3 Obln cHaGXxeH BO3AYXONOJOTPEeBOM
M MMeJ MHOTO BeCbMa ODHIMHAJBHBIX H MPOAYMaHHBIX JAeTaned.

III. 1apoBO30B BEICOKOT O AaBJaeHHs ObIIO NOKa MOCTpOe:-
HO OrpaHHueHHOEe 4YHCJIO.

[lepBbiii TPEXUUIHHAPOBHIH NapoOBO3 2—3—0 ¢ KOTJIOM ABOHHOTO JIaB-
nenusi B 60 ¥ 14 ar 6uu1 mocrpoed 8 1925 r. 3aBoziom 'eHureas mO MpoeK-
Ty TaprMaHa (Oblyl Ha BBICTABKE B Miouxene). TonoyHasa 4acTb ero JaBa-
Aa map AapieHHeM B 60 ar Aas BHYTPEHHEro LUHIMHIDA, 3 LUIUHIDHYE-
cKasg 9acTh AaBaja map JAaBieHHeM 14 ar JAas BHEIIHAX UHJIHHJIPOB.

B macrosuiee BpeMs BONPOC HaXOJHTCA B CTalHH JajdbHeHlIed pas-
pabOTKH, ¥ B Pa3HBIX CTPaHAX MOCTPOEH PHJ ONBITHLIX MapOBO30B PASHBIX
cucreM, HanpuMep B ['epMaHHH NOCTPOEH 33aBOAOM IIsapnkonda naposos
tuna 2—3—1 ¢ TPeXUHAHHAPOBOH MAIUMHOH IO MPOEKTY Jlethdaepa ¢ xoT-
oM ero cuctembl B 2500 1. . Ha 120 ar c neperpesom 500°. Ha saBoze
Maddedt CTPOHTCSA NAapOBO3 C KOTJIOM CHCTEMBL Bencona u 1p.

B COCCP mapoBO3bl BHICOKOTO JIaBJeHHs ellle HE CTPOHJHCH (rax xe,
kax # cpeamero). B 1929 r. KoroMeHCKHM H XapbKOBCKHM 3aBOJaMH ObI-
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JIH COCTaBJIEHbl 3CKH3HBIE INPOEKTHl MapoBo3oB THma 1—5—0 ua 100 ar,
HO OCYIIeCTBJIEHB! He OBIJIH.

3arem B 1931 r. aTHM BONPOCOM CTal 3aHHMATbCA HAYYHO-HCCAERO-
BaTesJbCKu#i cexTop JIDMHWMT noxa pykosoacrBom mpod. C. M. KysbMuHa
U B 1932 r. 6BIIO CO3JAHO CrelHAJbHOE KOHCTPYKTOPCKOe 6H0po moj, Ha-
spaHueM «BoOpo MOIHBIX MapoBO30B», KOTOPOE B HACTOsIlee BpeMs
CIIPOEKTHPOBaNO MNapoBo3 1—4—2, ABYXUMJIHHAPOBBIH KOMIAyHZ C JAaB-
aeHdeM 60 ar. DTOT NMPOEeKT paccCMaTPHBAJCH KOMHCCHEH CIElHaJHCTOB,
H maeHymoM LIKPT 6bi0 BbIHECEHO MOCTAHOBJEHHE O TOCTPOMKE OIBIT-
HOro KOTVIa 3TOr0 NapoBO3a C LEJbI0 €ero HMCNLBITaHHA B CTAalHOHApPHBIX
YyCJIOBHAX, Moche 4yero GyZeT MOCTPOEH MapoBO3 B LEJOM,.

B macrosimiee Bpems paGoune 4YepTexkH KOTJAA BBICOKOrO JIaBJEHHs
3TOro napoposa paspadorannl LIKKD ['naBsHeprompoma, a uepTexxu apma-
TYpbl, TPyOONPOBOAOB M KOTJAa HH3KOrO JaBJEHHS — OIOPO MOUIHBIX Ma-

Bo3os HUC JIMMIKT. [Tocrpofika xoraa Oblja BKJAIOUEHA B MPOrpamMMmy
eBCKOro 3aBoja uMm. Jlenuna B JleHHHrpage.

Tax KaK KOTJ/ibl BHICOKOTO JaBJeHHS O4YeHb YYBCTBHTEJbHLI K KoJeba-
HHUSIM HHTEHCHBHOCTH OTOIVIEHHS, TO TONKH TaKXKe JOJ/KHBI 006Jaajnarb
6oMbLUIOH THOKOCTBHIO M JIETKOCTbIO pPEryJHpOBaHHs, 4YeMy BIIOJHE YAO0B-
JIETBOPSAET CHHUraHWe TOMJHBA B NOPOLIKOOGPA3HOM BHJE. DTOT C€nocob,
KpOoMe TOro, NMO3BOJIAET CXKHIaTh YIVIH HH3KHX COPTOB C BeCbMa BBICOKHM
a(pdexToM, moyeMy Ha MOPOIIKOOOpasHOe OTOIJIeHHe ofpaliaercss Io-
cle/lHee BpeMmsl BecbMa 60JbIIOe BHHMAaHHE.

Takoe oTonueHHe TakKe He HOBO M BhepBbie Oblie npeanoxuo Kpamm-
ToHOM (Crempton) B Anrauu u LlepBynom (Scherwood) B Amepuke elle
B 1868 r., HO, BBHAY HH3KOH TOrZa LEHBHl HA Yrodb M OTCYTCTBHS Halt-
JaIlHX annaparos, 9TH NMONBITKH, KaK He OCHOBaHHble HA BKOHOMHYECKOM
HHTEpece, He MNOJYYHJIH MPAKTHYECKOTO OCYIECTBJICHHA.

Yepes 20 set B AMepHKe CHOBAa 3aHSJHCh 3THM BOIPOCOM H JNOCTHIJIH
BeCbMa YJOBJETBOPHTEJbHBIX PE3yJabTaTOB, HO OTOINIEHHE NbIILI0 CTAaN0
0cobeHHO OBbICTPO pa3puBaThcs B AMepuke ¢ 1895 r. Ha CTauMOHAPHBIX
YyCTaHOBKAaX II€MEHTHBIX 3aBOJOB. 3aTe€M INbUIEBHIHOE TOIJIHBO PAaCHpoO-
CTPAaHHJIOCh H B JPYIrHX CTPAaHaX; Temepb TaKHX- YCTAHOBOK HMMEIOTCS
LieJble AECATKH, H BOMPOC CYHTAeTCs pa3paboTaHHBIM BO BCEX JeTaJAX.

[ToneITka NPHMEHHTL YrOJbHYHIO MNBIIb AJAS OTONJEHHS [apOBO30OB
Brepsele Obwia caenana B CIIIA B 1900 r., HO BCaeACTBHE HECOBEPIIEHCTBA
NnpHOOPOB U 0GOPYAOBAHHSA Pe3yJbTAThi ObIIH HEYAOBJAETBOPHTENbHLL. Tem
He MEHee 8THM BOINPOCOM TIPOAOJIKAAH 3aHHMaThCsd H B 1914 r. x. 1.
New-York Central 6611 mepesan B 3KCIIOATalui0 NMepBBIH OMBITHBIA Mapo-
BO3 C NBIEYTOJBHBIM OTOIJIEHHEM.

B 1917 r. ma poporax CIIA paGortanu 4eTHIpe ONBITHBIX MApOBO3a,
OJIHAKO B CBsi3H C TpeGOBaHHEM BOEHHOI'0 BeJOMCTBa O CBOGOJHOH mepe-
Opocke mapoBO30B C JOPOTH HA JOPOTY BCE OMNbLITHHIE NMapOBO3bl ObIIH
BCKOpe nepejenadsl Ha OOBMHOE OTOINIEHHE.

[To OKOHYaHHH HMNEPHAJHCTHYECKON BOMHBI HHTEPEC K MBIIEYTOJbHO-
My OTOIJIEHHIO HCYe3, TaK Kak K aTomy Bpemenu B CILIA mmpoko pacnpo-
CTPaHUJIOCh CTOKKEPHOEe OTOILIEHHe, KOTOPOe O0Ka3ajJoCh TMpOIIe Ifblie-
YroJabHOro H Aya npumeHseMblXx B CIIIA yrieli SKOHOMHUYECKH BIOJHE BhI-
rogueiM. JanbHefimue oneltel B (CIIA GbwIH BO30OHOBAEHBI TOJBLKO
B 1925 r,, xorpa Ha x. A. Kansas — City Southern 6b1 060py10BaH mblie-
YrOJbHOH TOMKOH OJWH MapoOBO3 CHCTeMH MaJssera, npHYyeM OBUIO CHeJa-
HO BaXXHOEe HOBOBBEJEHHEe: Ha TeHJepe Oblia MOCTaB/JeHA CaMOCTOATENb-
Has MeJbHHYHAs VCTAaHOBKA.

B 1929 r. stofi xe noporo#i 611 060PYIOBAaH BTOPOH MapOBO3 TaKkKe
C MBIIENPHIOTOBJEHHEM HA TeHIepe.
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PesyabTaTel MCnBITaHHE J0Ka3ald NOJHYIO 11e/1ecO06PasHOCTb STOTO
poAa yTHIM3aUHH YroJbHBIX OTOPOCOB H INIOXHX COPTOB YIVIi H 3THM
OTKpblIIaChb HOBasg 3pa B XK.-A. Aesae. OcoGeHHO 3TO Kacaercs crpaH, Gei-
HBIX YIVIEM WJIH HMEIIHX YIJIH OYeHb HH3KHX COPTOB H ynoTpeGJsBIIHX
A0 cHX nop yraM npusosHble (Bpasuaus, Mranus, Llseinapus, [seuus,
fnonust m ap.). OyeHb OCTPO 3TOT BONMPOC CTOSN B Bpasuamu, xoropas
o6cayKuBaNach NPUBO3HBIM yrieM. Ha OCHOBaHHHM ONBITOB € TIOPOIIKOOG-
pPasHBIM MECTHBIM JIMTHHTOM H KYPHBIM yrJeM Jaxe CYHTAIOT, 4TO «Ipo-
OJemMa HalHOHAJNLHOIO TOMJMBA JJaa Bpasuiuu peureHas w B 1917 r. 3a-
KasaHo OblJIO, KpOMe HMeBLIHXCS, enle 250 TapoBO30B A4S STOTO TOIJIKBA.

Bo Bpems Bo#ubr 1914—1918 rr. B Ilseuun 17 napososos 6bl1d mne-
peBelleHbl Ha OTOIJIEHHE TOP(AHOI MNBLIbIO.

HauGosee cepbesHo H3yuyeHHe CKHIMAHHA YroJbHOH NbNIH Ha napo-
BO3axX ObIO MmocraBaeHo B ['epMaHHH B CBSI3M C moTepeilt e ob6aacred,
OoraTblX KamMeHHbIM yraeM. [las orto# ueau B 1923 r. Tam Gbwio o6pasosa-
HO CcrHelHanbHOe OOIIecTBO, B KOTOpPOe BOIIe] psij KPYIHBIX NapoBO30-
CTPOMTEJBHBIX (HPM M yroabHbIX CHHAMKaTOB — Kohlenstaubfeuerung
A, G. (K. A. G.) u, XpoMe TOro, He3aBHCHMO OT HEr0 3THM XK€ BOIPOCOM
saHanack (upma Allgemeine Elektricitits Gesellschaft (A. E. G.).

A.E.G. uMeerT B CBOeM PpacnopsuKeHHM TOBapHbIi NapoBO3 CEPHH
0—4—0 Gs; x ero o6opyznoBaHuio ¢upma npucrynuia B 1924 r. Komn-
CTPYKUHMSl TONKU ObWIa JBa)(Jbl MepeJesaHa, M ONbIThl, 3aKOHUEHHbIE
K 1928 r., maau BOJHE YIOBJETBODHTEJbHbIE Pe3yJbTaThl, IpHYeM Gypble
VTJIH CKMIald C BBICOKHM K. M. .

K. A. G. umeer B cBoeM pacnopsukeHHH napoBo3d 1—5—0 Giz, mpHueMm
Ha#WJeHO, YTO BCe KaNHTAJOBJOXKEHHS B O0ODYJOBaHHE JHHHH W TNPHCIO-
cobJeHHe MapOBO30B OKYMAKTCA B JBA roJa U JaJblile MOJAYYaeTCs 3HAUH-
TeJbHasi 9KOHOMHsSA TomauBa (xo 20000 Mapok B roj Ha napoBos).

O6a ykasaHHBIX NPEANPHATHSA AOGHJINCH 3HAUMTEJbHBIX YCIIEXOB, H
B 'epmaHuu B Hacrosilljee BpeMs yxKe HECKOJBbKO JeT BIOJHE HOPMAaJbHO
paborator 10 MapoBO30OB Ha NbKIEYrOJbHOM oTonJaeHHH. Takum obpasom
MOJHO CYHMTaThb, YTO 3TOT BONPOC OKOHUATEJbHO paspelleH.

B CCCP Bonpocamu NbLIEYrOJbHOINO OTOIJIEHHsI Hayalu 3aHHMAThCS
eaie ¢ 1917 r., HO mepBBI¥ MapoOBO3 yAan0och 060PYAOBaTh TOJbKO B 1920 .
HcnblTaHHA ero NpOU3BOAWIHCH X0 1925 r. H OKOHUMJHCH HeyJayHO, NPH-
yeM OCHOBHOH NIPHYMHOM HeyJayH SBJSAJCT 3aHOC TPYO LIaKkaMy H, Kak
cleICTBHe 3TOro, NpeKpalleHHe ropeHus. [1o TO¥ xe npHuuMHe OBIIH He
BIIOJHE yaOBJeTBOpHTENbHB onbiTel B 1930 r. WUPT HKITIC Ha napoBoaze
cepuu D B Jeno JIGJIHHO:

OnbiThl GblIH B0306HOBAEHH B 1934 r. Ha mapoBose cepuu JY 701-80
U Jiald 3HAYHTENbHO JYyYlllie pe3yJbTaThl: ONBITHI NOKasaJd BecbMa Bbi-
COKYH 3KOHOMHMYHOCTb STOr0 BHIA OTONJAeHHs. Ha oOcCHOBaHHH pesyibTa-
TOB STHX ONBITOB JIYyraHCKHUM 3aBOJIOM B HACTOsillee BPeMsl IOCTPOEH IO
npoekty JIOKOMOTHBIpPOEKTAa NepBhiii nNapoBo3 cepuu PJ1 ¢ NbLIEBHAHBIM
OTOIJIEHHEM, ONBITBL C KOTOPHIM JalH GOJBIIOH SKOHOMHYECKHH 3] dexT.

B HenocpeiCTBEHHOH CBSI3M C TMOBLINIEHHEM K. I. J. NapOBO30OB Ha-
xoJurcs npobieMa KOHJEHCAULUHW MATOTO Napa, paspeleHHas
NpaKkTHYeCcKH JJs CTAllHOHapHHIX YCTAaHOBOK B CaMOM Hayaje PDasBUTHA
NapoBbIX MAallMH eme YaTrToMm.

TIpuMeHeHHe KOHIEHCAllMH MATOrO Napa B NapoBO3axX 3aTPYAHSIOCH
MHOTHMH 06CTOATeILCTBAMH: HEJOCTATKOM MECTa, VBEJIHUeHHBIM pPacXofioM
BOJBI U YCJOXKHEHWEM NapoB03a, BJAEKVIIHUM ero yIOpOxKaHHe H IOBbIe-
HHe pemoHTa. TeM He MeHee 3KOHOMHYECKHe COOOpa)XeHHs HaCTOSIIEro
BPEMEHH 3aCTaBJasOT OOGPaTHTh BHHMaHHE H Ha 3TOT BOMPOC, BAXHOCTb
KOTOpOro Oeccrnopsa.
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B napoBosax KOHJeHcalUs MATOrO napa Bjeuder 3a co6OH mepexor Ha
MEXAHHYECKYIO (BEHTHJATOPHYIO) TATY BO3JAYyXa M 3a HEJOCTATKOM MecTa —
NoMelleHue KOHJEeHCAaTopa Ha TeHjepe (KOTOPHIH Torja npuobperaer Ha-
8BaHME KOHJXEHCAUMOHHOTO), NpHYEM B HACTOsIIee Bpems Iap
OXJIaXKgaeTcd NouTH BCerja Hapy:xHbIM Bo3ayxom (cm. III u. Kypca napo-
BO30B, § 65). IlocaeaHee BpeMs STOT BONPOC AOBOJLHO SHEPrHYHO pas-
paGarsiBajics 3aBojgoM I'enmens B Kaccene B 1930 r., u Aasi APreHTHHCKUX
K. 4. B 1932 r. 6b11M mocTpoeHsl nojo6HbIe TeHaepa. EcTb mpoekT Takoro
TeHAepa M Hamux HHxeHepoB CiacreHuHa u Tpodumosa.

B 1935 r. 3akoHYeHO HCNBITaHHE [AapOBO3a C KOHJAEHCaluell mapa
cepuu DT 5224 ma Cpenneasmarckoir k. . Bech nmap HanpaBJsICH B TeH-
JAep, Ijie KOHAEHCHPOBAJACA B BOSAVINHBIX paJudaTopax, a KOHJEHCaT Ha-
COCaMH rnepexauyuBajcsa 00paTHO B KoTeld. B ycinosuax paGorel Ha Cpenne-
a3HaTCKOM XK. J, B 6€3BOJHBIX MECTHOCTSX 9TO HMeJNo 0c000 BayKHOe 3Ha-
yeHHe ¥ napoBo3 cosepuran npoGer 800 k¥ 6e3 Ha6G opa BO X b Mom-
HOCTb KOT/a yBeJaMuHJIach Ha 25%e; BcaejACTBHe yayudllleHHsi paGouero mpo-
Hecca TONKH H yMeHbIIEHHS yYHOCAa IKOHOMHA TonauBa — 10°/o (paBHOMEp-
HOCTb BEHTHJIATOPHOH THATH).

TTonryuenue OGaaronpHATHLHIX pe3yJbTaTOB 3aCTaBHJIO HAa NapOBO3bl
C KOHJeHcanue# mnapa oOpaTuTh ocoOeHHOe BHHMaHMe. B Hame# cTpaHe
HMeTCA OIPOMHBIE PAHOHBI C BEYHOH Mep3/J0TOH HAH 0e3BOJHBIMH IIYCTHI-
HAMH, OOCHYKHBaThb KOTOpHle OOBIKHOBEHHBIMH NapOBO3aMH BecbMa 3a-
TPYAHUTEJIbHO, YCTPOUCTBO e BOJOCHaOeHHsi TpebyeT KOJOCCATbHBIX
KanuTaJOBJIOXKEHHH, KOTOPble MOXHO 3HAYHTEeJbHO COKPAaTUTh, BBeAs
B OKCIJIOATAIlHI0 TIaPOBO3bI C KOHAEHCAlWed mapa, TaK KaKk OHH MOTYT
npoxoauTth Ges HaGopa BoAbl g0 1000 kM.

Ha [exabpbockom naenyme LIK BKIT(6) B 1935 r. tos. JI. M. Karano-
BUY CKasail:

«Briepeere B 1936 r. Ha X.-J. TpPaHCmopTe MOJYYHAT PaclpOCTpaAHEHHE
HOBBIH THIl NapoBOo3a — C KOHJAeHcAlMel mapa, T. €. HCHOJb3YIOUIEro
orpaGoTaHHLIA Map NyTeM TNpeBpalleHHss €ro B BOAY. DTOT MapoOBO3 CO-
BEPUIUT ILEJAyH PEBOJIOLHIO B NApOBO3HOM XoasiictBe. OH pacXoayer B
20—25 pa3 MeHbIIe BOJBI, YeM OOBIYHEIA NMAapoBO3, M NPOXOAHUT A0 1000 kM
Ges Habopa Boxbl. Jlas HamMx Ge3BOJAHBIX MecTHOCTel — Cpenaseilt Asuu,
Cubupu uau [aapHero BocToka, rae ¢ BoOJOCHaOXKEHHEM JeM0 OGCTOHT
IVIOXO0, TAaKOH TMAapoBO3 CHIrPaeT OTrPOMHYI PEKOHCTPYKTHBHYIO pOJb.
XKene3HOXOPOXKHBIH TPAHCHOPT MOJKeH moayuuts B 1936 r. 200 Ttakux
[1apoBO30B» 1,

B Hacrosmee Bpemsa aas paGoTH! C KOHJEHCAlHeH napa NPeHMylecT-
BEHHO NPHCIOCOOAUBaAKOTCH NMapoBo3bl cepun CO, KoTOpble yiKe B 6OJb-
LIOM YHCJAe TOCTYNaoT MAS 3KCII0ATALMH.

B ¢espane 1937 r. 6bu1 3akonuen npober napososa CO 17 635 ¢ Ten-
JAepOM-KOHAeHCcaTOpOM no Mmapuipyry Mocksa — Baagusocrox — MockBa.
[TapoBo3 npomen paccrosuue B 20860 KM cO cpelHel TEXHHYECKOH CKO-
pocteio 40 kM/4ac, pa3BHBas Ha OTAEJbHHEIX yuacTkax 85 km/yac. TIpoGer
[OKasaJ IpeKpacHble SKCIJOATAUHOHHBIE KadecTBa: I1apoBO3 padoran
6esorkasHo u mpoxoxua Ao 1000 ku Ges HaGopa BOAH 2.

CoBpeMeHHO® COCTOsSIHHE NPOGJEMBl O TOBBLIIIEHHH JaBJEHHS B KOT-
Jax, — npodJeMbl, HMEIIeH! HCKIOUHTEJbHOE 3HAaYeHWe IPH paspelieHdd
BOTIPOCA O NPONYCKHOU COCOOHOCTH JKeJe3HLIX N0pOr, CAeAyIolee:

1JI. M. Karanosuu, Bonpocs Xele3HONOPOKHOrO TPAHCIOPTA B CBA3H €O CTaxa-
HOBCKHM IBHweHueM, [lapruzmar LIK BKII (6), cTp. 41.

2 M3 pamopra yuacTHHKOB mpobera Tosapumam Craruny, MonoroBy, Karamosuuy, Bo-
pomrrnosy, Opmxonukuise, «Hssectas LMK CCCP u BIWKs, 14 despana 1937 T.
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1. Boobuie uMeercs cTpeMJeHHe K NOBBILIEHHIO JaBJ€HHA Iapa,
HO B paMKaxX OOBIMHBIX KOHCTPYKLMH, OCBOEHHBIX MPOU3BOJACTBOM, T. €.
IPH KOTJAX CTe(EeHCOHOBCKOrO THMNa ¢ OOBIKHOBEHHBIMH CBS3€BbIMH TOII-
KaMH.

Jaenenuss ceiie 15 u go 18 ar Tenepb yiKe MOXHO CUMTATH «HOP-
manbHbIME», HanpuMmep B CIIIA nmapoBo3oB c¢ jnaBieHueMm napa ot 154 ar
Ao 18 ar maxoaurcs B skcnaoarauuu Gosee 2 700.

Bonee nopemieHHoe xasiaedde (18—20 ar) HauuHaeT TaKXKe NIMPOKO
NPUMEHATbCA M COOTBETCTBYIOUIHE MApOBO3BI  CTPOATCH  JAeCATKaMH
(B CIIA TaxoBbix Gosee 150), HO ¢ maBiaeHHeM Bbite 20—25 ar napoBoO3bl
yKe enuHuuHbr, Hanpumep, B CIIA rakoBeIX TOabKO aABa THMa 1—5—2
(¢ nmaBaenuem mapa— 21 ar), B I'epmanun B 1931—1932 rr. nocrpoeHs!
Tak)e J[Ba 4YeTblPeXIHMJIHHAPOBBIX NapoBo3a C JaBJeHHeM mapa 25 ar
Ttuna 1—5—0. [IpeanouyTHTe bHBIH NPH 3TOM KOTeJbHBI MaTepuan 2,5—
3,0°/¢ HukeneBas cTaab, BMECTO YIJ€POJHCTOM.

AMepHKAHCKHe TIapOBO3bl, CJeJaBlliHe HEeCKOJbKO COT ThICSY KM IpO-
Gera, rmokasaid, 4TO CcTe()eHCOHOBCKHE KOTJBL C JaBJeHHeM napa o 22 ar
II0 pacxojlaM Ha PEMOHT MOYTH He OTJIHYAIOTCA OT PAJOBBLIX NapOBO30B,
HO peHTabenbHOCTE Gofee BLICOKMX JAaBJEHHMH NPH CBf3EBHIX TONKAX MOJ-
JIEKHT COMHEHHI0 H TpebGyeT AalbHeHIIHX HCIBITAHHH,

2. HenJoTHOCTH TOMOK IPH 25 ar, eCTeCTBEHHO, NPHBEJA K NOCTAHOB-
Ke HAa NapoB0o3axX BOJOTPYOHBIX TOMOK, HEOAHOKPATHO IPHUMEHSBIIUXCSA
U paHbllle TPH KOTJAaX ¢ OOBIKHOBEHHLIM JaBJeHHeM IMapa C ILeJablo H3be-
JKaTh ynorpebiaeHust CBsi3el, HampuMep B KoTiaax bDporaHa, ONHCaHHBIX
HmKe. BogoTpyOHBIe TONKH HeJaBHO MOCTaBJAEHbl Ha I1apOBO3ax THIA
2—4—1 u 1—3—0 4 0—3—1 Baltimore — Ohio u Delaware — Hudson
(cucTembl dMepcoHa), HO OOHApyXKeHHble AedeKTH! H TPYAHOCTh YIJIOTHE-
HHA COEJHHEHHWH JHIIAOT BO3MOXKHOCTH CYHTATh 3Ty TOIKY BIIOJHE 3a-
MeHAed OOBIKHOBEHHYIO CBJ3€BYI0 TOIKY.

B 1935 r. x. x. D.— H., npumeHnsas Takxe BOJAOTPYOHBIE TOIKH, TO-
CTPOMJIA CKOPOCTHO# NapoBO3 THma 2—2—2 c fAaBiaeHHeM mapa 24,5 ar
¥ eule 4 napososa ¢ gasiaenHem 28,1 ar u 35 ar, us xoropeix Ne 1403
tuna 2—4—0 ¢ jgaBsenueMm 35 aT TPOHHOTO PaCIIHPEHHU S € KiIa-
NMaHHBIM napopacnpefeaeHneM cucremsl Dabeg. Pesyabrarel sxcnaoaTanuu
OKasaluch BecbMa BBICOKHMH, M Ha naposose Ne 1403 mocTHrHYT OOLIUH
K. I. J. mapoBo3a 12—13%b.

[TapoBo3bl ¢ GoJee BHICOKMM JaBJeHHEM Napa B NOCJAeJHee BpeMs He
CTPOMIMCh, HEOOXOJIUMOCTh e Nepexoja IPH 3TOM K JABOHHOMY H Jaxe
TPOHHOMY PACHIMPEHHI0 mMapa crocobeTBOBana GBI OUeHb CHIBHOMY YCJIOXK-
HEHHI0 W yTKEJNEHHI0 Mamuebl. Takum o00pasoM Moka JeJl0 OrpaHH-
YHBAETCS aMEPUKAHCKMM METOJOM INOCTPOHKH NMapoBO30B C JaBJEHHEM IO
35 ar B paMKax CYIIECTBYIOUIMX KOHCTDYKIHH CO CBf3€BbIMH H H3peIKa
BOJAOTPYOHBIMH TOIIKAMH.

B CCCP paspabarbiBaloTCs NPOEKTHl IapOBO30B C JAaBJEHHEM Iapa
35 u 60 ar Tuna 1—4—2, npHyeM MOCTPO¥KA MOCAEJHET0 BK/IHOUEHA B TIPO-
rpaMMmy 3aBoia uM. JleHuHa B JIeHMHTpaje.

COBepUIEHHO HOBBIE IIE€PCIEKTHBHE OTKPHIBAIOTCA B CBASH C IpHMe-
HeHHeM B NapOBO3axX NPSIMOTOYHBIX KOTAOB. Mes NpAMOTOYHBIX KOTJIOB
He HOBA: eme no 1828 r. suamenuthit [lepKHHC TNpeAJOXHI IOJNYy4aTh
nap BBICOKOrO fiasjeHHs B 3MeeBHKax (Ges GapabaHoB), HO 3Ta Hles He
NOJy4naa IIMPOKOTO pacnpocTpaHeHus G6Jaaronaps HH3KOMY COCTOSIHHIO
TEeXHHKH.

B Hacrosiee BpeMsi NPH ILIHPOKOM NPHMEHEHWH 3JEKTPOCBapKH, Ka-
YeCTBEHHBIX CTajleil M INBLUIEBHIHOTO TOIVIMBA, NO3BOJSIOUIErO PEeryaHpo-
BaTh OTOILIEHHE KeJaeMbiM 06pas0oM, OKa3al0Ch BO3MOMKHBIM INPaKTHYECKH
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ocyiecTBHTh HJelo [lepkHHca AJA CTaMOHApPHBIX YCTAHOBOK B LIEJOM Psi-
Ae xoraos cucrem bencona, 3yabuepa, Jdob6aa u B OCCP Pamauna.

[IpsAMOTOYHBIe KOTIBI NPEACTABJASAIOT 3MEEBHKOBYIO CHCTEMY TOHKHX
Tpy0, yepes KOTOpbie NMPHHYAHTEJNbHO IIPOKaYHBAaeTCH MHUTaTeJbHas BOJA.
ITocnenuss noja AeHCTBHEM TeMIepaTypbl IOC/eNOBAaTeJbHO HarpeBaercs,
HcnapsieTcs M neperpesaercd, ob6pasys «npsiMmod nmorok». Baaroxapsa Tpy6-
4yaTOH KOHCTPYKUHH H PAachnoJOXKEHHI0 3MeeBHKa B ra3OBOM ITOTOKE BHICO-
KOH TeMnepatypbl, MOXKHO NOJYYHTb Nap HCKJIIOYHTEJNbHO BBICOKOTO JaB-
JIEHHs1 ¥ TneperpeBa npH HeGOJbIIOM Bece H rabapuTe BceH YCTaHOBKH.
[Tono6Hble NPAMOTOYHbIE COBETCKHE CTallHOHAPHblE KOT/BI Ha4yalH ycra-
HauauBatb ¢ 1932 r.

Beuay ykasaHHBIX JOCTOHHCTB NPSIMOTOYHLIX KOTJOB OblJl NOCTaBleH
BONPOC O NPUMEHEHHH HX B TPAHCIOPTHOM JeJie, PH 3TOM CYHTAJH, YTO
B0 M36exxaHue aBapHH HeOOXOJAHMO, uTOOBl B NPAMOTOUYHBIE KOTJLI HE I1O-
nmazano macao u3 MmaurdH. [lepBeIMH arperatamy, BOIVIOTHBIIMMH JaHHYIO
Hpaew, 6blaM Typ60BO3bl. [IpHMeHeHHe NOPIUHEBHIX MAlUHH CYUTANH Helo-
nyctiMbiM. OJHaKO 9TH ONaceHHsi OKasaJuCh IpeyBeJHYeHHBIMH; CKOPO
CTaJO0 BO3MOXHBIM 3HAUHUTEJbHOE VIPOIIeHHe YCTAHOBKHM 3a CUeT INpuMe-
HeHHSl OOBLIKHOBEHHOH MOPLIHEBOH MalIMHBLI NPH KOHAeHcauuu napa Oe3
BaKyyMa, YTO, B CBOK OdYepe/b, MO3BOJAJO HCIOJb30BATh IMPOCThlE BO3-
JyIIHbIE KOHIEHCATOPHI.

Koaomenckuii 3aBos uMm. KyiibbimeBa npuCTYOMA K NPOEKTHPO-
BAHHI0 MOJAOOHBIX NApPOBO30B C paboTOI0 MO HECKOJbKHM pabouum
cXeMaM.

§ 41. TYPBOBO3bI

[l BO3MOKHOCTH IOBBICHTE K. I. JI. COBPEMEHHBIX [1apOBO30B M Cpas-
HEHHA HX B CMBbICJe 3KOHOMHYHOCTH C MAallMHAaMH CTAllHOHApHBIX YCTaHO-
BOK HeOOXOJAHMO NPHMEHHTb NPHHUMI KOHJEHCAlHHd OTpabOTaHHOTO napa
H MeXaHHMYeCKOH THATH BO3ayXa.

Kax ckxasaHo Beillle, 3TOT BONPOC B OOBIKHOBEHHBIX NMapoBO3ax paspe-
11aeTcss NpHMeHeHHeM KOHJIeHCALlHOHHBIX TEHIepOB M HMeeT TJIaBHeHILHM
HaszHayeHHeM — YMeHbIlleHHe pacxoja Bojbl. C ApYrof CTOPOHBI, KOHJEH-
cauus MsATOTO napa TpeGyeT NpHMEHeHHs I[HJIHHIADPOB OGOJBIIHX PasMepoOB
JLIs TOBBIUIEHHUS] CTeNeHH paclIMpeHHsi, KOTOpble He BCerja MOTYT IOMe-
CTHUTbCs B rabapuTe, YTO OrPaHHYHBAET BO3MOXKHOCTb €€ NMpPHMEeHEeHHS.

TMosToMy KOHIEHCALHOHHYK) YCTAHOBKY Ha MapoBO3e B HacTofllee
BpeMsl OCYIIeCTBJSIOT OJHOBPEMEHHO C 3aMeHOH MOPIIHEBOH MAallWuHBL TYP-
OHHOH, TpHYeM:

1) K. m. 4. 3HAYKTEAbHO TOBLUIIAETCS W PACXOJ YIJs Majaer:

2) KOHJeHCaT — NOYTH YHCTas JEeCTHIIUPOBAHHAs BOJA — HJET B KO-
TeJ; CAeJOBATEJbHO, NOJYYaeTCsl 3aMKHYTHIH LMKJ, MPH 3TOM HAKHIb I10-
YTH HCYesaeT, M, TakHM O0Opa30M, YBEJHYHBAETCH CPOK CayxObl KOTJa
H YMeHbIIAeTCs ero PeMOHT;

3) pacxox BOJBI Pe3KO YMeHbLIAeTCH;

4) meperpeB mapa MoxeT OBITb BecbMa MOBBILIEH, TakK KaK HeT Tpy-
IWXCH YacTed, CONMPUKACAINIAXCS C TapoM;

5) 1yp6oBO3 ayullle YpaBHOBEIIEH H MOSTOMY JAHHAMHUYECKOe BO3JeH-
CTBHE Ha NyThb yMedbllaeTcs; '

6) Tsra BO3AyXa NMPOUCXOIHUT DaBHOMEpHee; )

7) CHJa TSATM MPH TPOTAHHH C MECTa H, BOOOILe, NPH HAHOOJbLIMX OT-
ceykax B TypOmHAX OOJblle, YeM MPH MOPIIHEBLIX MAalllHHAX BCAEACTEBHE
Ayyurero KO3(HIHEHTa ClenJeHusl, 00yCIOBIEHHOrO HANHYHEM NOCTOSHHO-
ro KpyTHAILIero MOMEHTA.
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OcyluecTB/eHHe pallHOHAMLHOTO Typ6OBO3a 3aBHCHT OT YAAa4YHOro pe-
IIEeHUs BONPOCA 0 KOHJAEHCATOPaX, KOTOPBIX NPeJIOXKeHO HECKOJbKO KOH-
CTPYKUHH:

a) C OXJa)JeHHeM HeNOCPeJCTBEHHO BO3JAYXOM;

6) ¢ OXaaxJeHHeM BOJOH, NMpHYeM JUIsi KOHAEHCAUHH HCIOAb3yeTcsl!
CKpBITas TenJaoTa HCHapeHHs BOJbI;

B) OOGBIKHOBEHHbIE BOJSIHBIE KOHJAEHCATOPH..

Iepsbiii Tauk-Typ60oB03 THna 0—2—0 Gbla nocrpoen B 1908 r. B Mra-
UK 10 npoexty npod. Beaayuuo. OH He MMel KOHAEHCALHH H NOTOMY M0
CBOEH 3SKOHOMMYHOCTH MaJo OTJH4YaJCAd OT napoBO30B H IIOCIe aKCnaoa-
TAlMM B TeYeHHe HECKOJAbKHX JeT Obl1 pasobpaH.

B 1909 r. aaa Cesepo-BpuTaHCKO#M k. A. GbNI MOCTPOEH NEPBBIA Typ-
60B0O3 ¢ KOHJEHCauued 1mo npoexty uHx. Pejiaa.

3areM BCJAeJCTBHE MHPOBOM BOHHBI NOCTPOHKa TypOOBO30OB Ipexpa-
THAACh W TOABKO B 1920 r. 6L nocrpoeH ¢upmoio dumep-Buce B Bunrep-
Type Typ6OBO3, HOCAIIMH HasBaHWe TypGoBo3a «Lleann» mam «llBeduap-
CKOT 0¥,

B reuenne nocaeayiwomux 10 ger mo 1930 r. 6b10 B pasHBIX CTpaHax.
I0CTPOEHO eille 0K0Jso 20 TypGOBO30B PasHBIX CcHCTeM. HOJBIIOA BKIA,
B 06aacTb TypGOBO30OCTPOEHHs BHecAH O6parthsa HOHrcTpeM, no mpoexry Ko-
TOPHX ObIVIM NMOCTPOEHB: NepBbii Typ6oBO3 B 1921 r. B CTOKrosbMe, 3a-
TeM B 1923 r. aBa Typ60BO3a (0oaMH Ha 3aBoje Huaksuct u I'oabm B IlBe-
MM JJs IIBEJACKHX K. . H BTOpoi B 1925 . Aas y3KOKOJNEHHOH MEeTPOBOH
KOJMeH APreHTHHCKHX X. J., 0062 MomHOCTBIO Mo 1750 1. ¢.) u B 1925 r.
Kypbepckuit Typ60Bo3 Ha 3aBofie Bafiep —Ilukox B Mamnuecrepe B AHI-
JHH — MOIIHOCTRI0 2000 1. c. Haxomen, B 1927 r. 3aBoj HHAKBHCT
# [oabM TOCTPOMJ ellle OAHH TypOOBO3 AJsi IIBEACKHX XK. A. MOUHOCTHIY
B 2000 1. c.

B AHrauH, KpOMe YKa3aHHBIX, ObWIM TNOCTDOEHH TypGOBO3bI MOIL-
HocTbio B 1000 I.c. mo npoekty Pamses u Pefina u no mpoekry Peiina u
Mak Jleopa.

B I'epmanun 3a 370 BpeMs JOBOJbHO 3HEPrHYHO pafioTany HaJ paspe-
[IeHHeM 3TOf npoGaemMbl ¥ GLIIH IIOCTPOEHME: ABa Typ60BO3a THna 2—3—1
C MpOeKTHO# MomEOCTbIo0 2 000 1. ¢. Ha 3aBoxax Kpynma B Sccene B 1924 1.
(HasweiBatoTCs Typ6oBo3amu «Kpynn-Lleann») u Ha 3aBoxe Maddeir B Mion-
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xeHe. 3aTeM B 3TO ke Bpems Ha 3aBoje ['eHwens B Kaccese 6bl1 mOCTPOeH
TaHK-Typ6oBO3 THna 2—4—2 Ha 2000 1. ¢. ¥ Typ6oTreHgep, T. e
‘TeHJEP C YCTAHOBJEHHOH Ha HeM TypOHMHOI B KayecTBe KOMIAyHJHPOBaH-
HOro JABHraTefsi K NnapoBO3y C NOPLIHEBOH MAamlIMHOM,

B 1927—1928 rr. Ha saBozax Kpynna u Maddeit npuctynuau K mo-
cTpoiike TypGOBO30B C jaBieHHeM B KorTaax 60 W 150 ar, HO BCAeACTBHE
KPH3HCca MOCTPOiHKa Obla npekpalleHa U Hayamble c60pKOoi TypGOBO3bI GbI-
JIM pasobpaHbl.

B CIIA po cux mop TypGOBO3OCTPOEHHEM HE 3aHUMANHMCh H JIN0
OrPaHHYHMBANOCh TOJBKO COCTaBJEHHEM IIPOEKTOB.

[IpuBOZHM ZaHHbLIE O HEKOTOPHIX H3 IEPEeYHCIEHHBLIX TypOOBO30B.

1. B 1921 r. 6et1 moctpoeH Typ6oBos IOmrcrpema (Ljungstrom)
B Croxroabme (dur. 361 u 362). DKunax JOKOMOTHBA CAYXKHT TOJNBKO IS
nojJep:KaHusa Kotyia, TypOHHA XK€ H KOHAEHCATOpP YCTAHOBJEHBI HA TeHe-
pe, OCH KOTOpOro SIBJASIOTCSA ABHXKYIIHMH. KoTes — OGbIKHOBEHHOTI'O mapo-

$ar. 362

BO3HOrO THna c gaBjieHdHeM napa B 20 ar. Bce aeimorapHble TpyObl CHaOXe-
Hbl IleperpeBaTe/JbHLIMA dJeMeHTaMu. BHH3Y JBIMOBON KOPOOKH TPyGUaThIi
BO3AVIIHBEIH 3KOHOMAaNsep, 4epe3 KOTOPBIH HaNpaBisiOTCs BCE NPOAYKTHI
CropaHHus, HIyIlHe 3aTeM B MEPeJHION 4YacTh JBIMOBOH KOPOOKH, OTKyIa
BBICACHIBAIOTCA JABIMOCOCOM, NMPHBOJMMBIM B BHKeHHEe HeOOJbIION TYpOHH-
xo#t B 40 1.c. Bo3axayx momorpesaerca mo 150°,

Typbuna cucremel K€ pTuca. KofgeHcarop — BO3AYIIHBIH; BO3AYX
TIPOTOHAETCH Yepe3 3JeMeHThl KOHAEHCATOPa TPeMs BeHTHJAATOPaMH, IOJy-
TAOIIMMH JIBUMKEHHe OT BaJja IVIaBHOH TYDOHHBI NMPH NMOMOUM (DPHKIIHOH-
HOH mepepaux. BHu3y coOupaeTcs KOHIOEHCAT. JJjeMeHTHl KOHJeHcaTropa
COCTOAT M3 NaKETOB ILIOCKMX MEJHBIX TPYOOK, cHaG:KeHHbIX pebpamu.

Fnasnas TypOHHA H BO3JYIIHBIA KOHAEHCATOP NMOCTaBJIeHb Ha TeHJepe
AN TOro, YyToObl YCTPAaHHUTh AJHHHBNA THOKHE TapONpOBOJL MeXIy mapo-
BO3OM H TeHIEpPOM JJf MATOrO Napa, KOTOPHIH HMeeT OrPDOMHBIH yAelb-
Hbll 006beM, TIOYeMy Jerde OCYIIECTBHTb THOKHEH I1aPOTIPOBOM JJIS CBEKETO
napa.

[Tepsblit TYpOOBO3 CTPOHICS 4 rofa, IpUYeM Kaxjaas HOBAas JeTaldb
JpeABAPUTENLHO HCOLITHIBAJAch B Ja0OPAaTOPHH B BHUAE MOJENH HUJIH B Ha-
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Type, MOCTPOEHHLIH Typ6GOBO3 OblM MOABEPNHYT JETAJABHOMY HCIIBITAHHIO
CHa4a/a Ha KaTKOBOW CTAHLMH, a NOTOM B MyTH C AHHAMOMETPHYECKHM Ba-
TOHOM.

Ycranosieno, uro npu ckopoctsix or 40 g0 90 km/yac pacxon TOmIH-
Ba B JIBa pasa MeHbIIe, 4YeM B ITapOBO3€ TOH JKe MOIHOCTH,

Ipu nocrpotie Typ6oBo3a KOHrcTpema Aasi APreHTHHCKHX XK. X. (bup-
Ma rapaHtTHpoBaJga pacxo] tonausa Ha 50%p HMKe pacxoja TONJHBA B a-
poBO3ax moCTpoiiKH 1924 r., BHINOAHABIIHKX Ty Xe paGoTy, MPUYEM B xKap-
KoOe BpeMmsl Tofia rapaHTus Obwia cHHxKeHa no 40°.

14

dur. 363

[Ipu cpaBHHTeNbHOM HCNEBITAHHH 3TOrO TYp6GOBO3a U COBPEMEHHOrO Ma-
poBo3a Banjasuna HafxeHO, YTO SKOHOMHS B PAacxoje TOIIHMBA Typ6OBO-
30M cocrasasieT 42°/o u B pacxoje BOAbI — 95%0, TNpHYEM OKpYXKarOU(HH
‘BO3JyX HMEJ BBICOKYI TeMmieparypy. MaJablii pacXox BOJBI JaJ BO3MOXK-
HOCTb TYpOOBO3Y NPOMTH Y4acTOK AJIHHOH OKoJo 800 kM 6e3 JOMOJMHH-
TeJbHOrO HaGopa BOILL,

1 f——
E
s | OO
| I J._ "T"____-_:::::::E._ i
D G G

dur. 364

2. Koncrpykuus Ll € 111 (Zoelly) Golia BeIIOJHEHA CHAa4ajaa 3aBOJOM
Surep Bucc ((Escher Wyss & C°) u 3aBosom B Bunrteprype B 1921—1922 rr.
B BHJIe INepeJeJKH IIBeHapckoro napososa 2—3—0. [locie MHOTHX OIbBI-
TOB, 0OHAPYXUBUIUX DS HEJOCTATKOB, Typ6oBO3 lLlenmu 6Bl mOCTPOEH
Kpynnom wa 2000 1. c. B 1924 r. (dur. 363 u 364). Typbuna pacnonoxeHa
BIepeAH KOTJA, 9eM YCTPaHsAeTCsi THOKUI MapOTpPOBOJL BEICOKOTO JaBJeHHUS.

[lepegada ot Bajia TYPOHHEI OCYIIECTBJASETCH HJIHHJIDHUECKUMH 3y0-
yaTbMu KoJgecamd (¢ur. 365) uyepes NPOMEXKYTOUHYI0 OChb Ha OTOOHHBIA
BaX, OTKyJa TIPH IOMOIIH NIATYHHOI'O MeXaHW3Ma H CIHapHHKOB — Bejy-
UM KOJecaM MapoB03a.

KonjgercaTop — BoAAHOH, ¢ 0OpAaTHHIM OXJaKIeHHEM.

Typ6osoa Kpynna-lleann He pasBuUad NPOEKTHOH MOIUIHOCTH H Jak
TOXBKO 1420 /1. c. Ha KpIOKe BCJAeJCTBHe €1aboro KOTJAa H HECOOTBETCTBHA
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€ro W MAalllMHbl, HO C TOYKH 3PEHHS TeMJOTEeXHUUECKOH OH AaJ HCKAIOUH-
TeJbHO XOpOIHEe Pe3yJbTaThi: NPH CcKopocTH 80 KM/Yac mOJHBIA pacxon
napa (c yd4eroM pacxojga Ha  BCNOMOraTeJbHble  HVXKJAB)  Obla
5,21 kr/a. c. yac u yras 0,6 kr/x. c. yac.

3. 3asonom Maddeit B 1924 r. nocrpoeH TypGOBO3 MOIIHOCTHIO
2000 2. c., HanomuHawmKH KoHCTpyKUH0 Lleanu (¢pur. 366). Koaduuuent

$ur. 365

IIONe3HOro JeHCTBHS Ha naJjblle ot6ofHOro Bajga— 15,6%, T. e. BABOE
BblllE, YeM Y HOPMaJbHOTO NapoBO3a.
EcTh eme xOHCTpyKuuu 3aBoja [eniueas, Peia-Mak, Jlnoxe u xap.
Takum 06pa3omM MBI HMeeM TOJBKO €JHHHYHBIE ONBITHBIE 3K3eMINIs-
pbl Typ6oB030B. Bonpoc 06 MX pacnpOCTpaHEHHH OCTaeTcCsi ellle OTKpbl-
ThIM, Td4K KakK TIJaBHeHIlee NPeWMYIIeCTBO NMapOBO3a HAJ BCEMH JPYrUMH
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bur. 366

BHIIdMH JIOKOMOTHBOB — IIPOCTOTA  KOHCTPYKIIMH. H BBIHOCIHBOCTb —
ocranock. Typ6oBO3bl OueHb CJHOXKHBI H, CAeJOBATEJbHO, 3HAYHTEJbHO
Aopoxe. [losTomMy y HHX Bbllle KanMTaJH3alHOHHBIE M aAMOPTH3aLHOH-
Hbleé PacXOJbl, pacXoJ Ha peMOHT M mp. Ho, ¢ Apyroii cTopoHsl, 3jech
MEHbIIE PAcXOAbl Ha TONJHBO H BOJAY IO OYHCTKE KOTJIOB, COXPaHHOCTH
nyTH U 1p. Bee 3Tu cHcTeMs! Typ60BO30B GYAYT KH3HEHHBI TOABKO B TOM
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Clyyae, €CJAH BTOPasi 9KOHOMHS NMOKPOET MnepBble YOLITKH, HO 3TO MOXeT
Jl0K43aTh TOJBKO MPOJOJIKHTE/NbHAA 3IKCIIOATaLHA.

Bo BcsikOM cayyae MBI 3JeCb HMeeM HOBBIH BHJ JOKOMOTHBA, KO-
TOPBIA NPH JajbHeHIlleM YCOBepUIEHCTBOBAHHHM MOMKeT XaTh OJaromnpusT-
Hbie pe3yabTaThbl, 0COGEHHO B XOJOJAHBIX cTpaHax (Cubupb u ee ceBepHble
MAarucrpand) npy NpUMeHeHHH BO3JYIIHBIX KOHAEHCATOPOB.

[MpexBuasiTcs TOJBKO 3a- e
TPYJHEHHA OCBOeHHs TypOOBO- |
30B XK. M., KaK arperaToB 3Ha- |
YHTENLHO OOJBIIEH CI0KHOCTH, |
yeM mnapoBo3sl. CymecTsyo-
uiMe B HacTosflllee BpeMsA Ha |
TPaHCIOPTE KyCTapHble MeTOJbl ?
VYacTKOBOT'O peMOHTa, TpyOuie
MeTOJbl 3KCMJAOATALlHH MailHH ;
M NYTH MOTYT 3HAYHTENBHO IIO- *K“\-*- 3
HHBHUTb 3IKOHOMHYHOCTH TypboO-

BO30B H HX BBICOKVIO MOIIHOCTb
(eMm. «MeBecTus TenoTexHHUYe- ' ; i
CKOro HMHCTHTyTa», 1929, Ne 2/45 =
u «[logBuxHOH cocras» 1932, )
Ne 8—9).
Yro kacaercsi HONOJb30Ba-
HHSI MATOTO napa MOPLIHEBHIX $ur. 367
MalWHH A48 TypOMH HH3KOrO
JAaBJIEHHA, TO 3TO JO CHX IMOP CYHTANOCh CJOXKHBIM H TNPAKTHYECKH TPYI-
HbIM, HO nocjeaHee Bpems (panuysckas ¢upma Paro (Rateau) mpumenser
3TOT METOJ [Jii MOJEPHH3AlHH YCTAPeBIIHX MapOMAIIHHHBIX YCTaHOBOK.

Bmecre ¢ Tem 3aBox I'enmeas B Kacceme B corpyannuecrse ¢ Ligniu
NPUMEHH]I 3TOT NPHHUMM A8 MOJEPHU3ALHH MapOBO30B, B3SIB JJS OMbITA
npycckui naposo3 Ps. [TapoBos cHaGxkeH BeHTHasaTOpoM berua (dur. 367),
Hnarosapsa KOTOPOMY BBICACHIBAKOTCH 'a3bl M3 JBIMOBOH KOPOOKH. MsATHIH

il
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$ur. 3568

e nap GOKOBBIMHM IapONPOBOXAMH OTBOJAT B TEHAEP, IAe OH IIOCTYMAeT
B TYpOHHY HH3KOTO JNaBJenusi (¢ur. 368), KOTOpas NPHBOAMT B JBHKe-
HHe Beaymue OCH TeHAepa. KOHIeHcAaTOP MOCTaBJAeH HCHAPHTENbHOI'O TH-
na. OnbITEI NTPOU3BOASATCA B HACTOSIIEE BPEMS.

3a rpaHule#i STOT MeTOJ YCHJICHHS NapoBo3a («TypboTeHIep») He
[IPUBHJCH, TaK KaK 3/eCb MOMHMO CJIOXKHOCTH, MNpHcyiledl Typ6oBO3y
BOOOIIle, T. €. OCYIIeCTBJICHHS KOHJIEHCAHH H NepelauH, elle NPHOABJIsET-
CAd JAMMHHBIA THOKHA MapompOBOJ, BOMPOCH PEryJHpPOBaHHS TYDPOHUHBI W
OT[eJEHHsI OT MATOrO Mapa Macja, BPeAHO [eHCTBYIOIIEro Ha paboty
TYpOWHBI ¥ KOHJAeHcaTopa H Np. TeM He MeHee TYPOOTEHJED B HACTOSIIEe
Bpemsa (1935 r.) mocrpoer mas CCCP u uCObITHIBaeTCH Ha HaweHd CETH.
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I'naBpa verpepras

NNPOBJIEMA MOBBIIIEHMS K. IN. JI. KOTJA
§ 42. 3BOJIIOLIMS MMAPOBO3HOT'0 KOTJIA

[lapoBosHBIit TPyGuUaThIfi KOTeJ B OCHOBHLIX uepTax Obl1 chOpMHUPO-
BaH ewe 100 mer Tomy Hasax. OGnazas uype3BbHIYAWHO IEHHBIM KauyecT-
BOM — camopery/aupoBanuem (6Gaaronaps TOMy, 4TO CHJAa TSATH BO3AyXa,
a CIe0BaTeJbHO M rasoo0pas3oBaHHe, NPONOPLHOHAAbHA KOJHYECTBY M3~

dur. 369

PacxXoJ0OBaHHOI'0 Tlapa, BBIMYCKAeMOro uepe3 KOHYC, B TPyOy), — OH Tem
He MeHee HMMeeT PAJX HeJOCTAaTKOB; M3 HHX VKaXKeM Ha TJIOCKHE HJH NOYTH
NIIOCKHe CTeHKH BHYTDEHHEH TONKH, TpeOyIolllHe CJAOXKHBIX H JTOPOTHX
VKpeIVIeHHH TNpH TOMOINH COTeH M THICAY MPOCTHIX T'MOKHX CBf3el,
3aTPYyJHAIMHX H YAOPOXKAKINUX PEMOHT H CIIOCOOCTBYIOUHUX OTJIOXEHHIO

®ur. 370

HaKMNH ¥ 1p. DTO 3aCTaBHJIO HEOJHOKDPATHO BBICTYHNAaTh C IPOEKTaMH
YACTHUHOTO YJAYYIIeHHs KOTJIA WIH JAaXKe 3aMeHBI ero BOJAOTPYOHBIM KOT-
JoM. Tak Kak NOMBITKH YACTHUHBIX VAVYIUEHHHA H3J0XEHbE BhIIE, TO 3/eCh
NPUBOAMM HEKOTOPbIe U3 NPEANOJOXKEHHH BOJOTPYOHBIX KOTIOB.

1. Kotast bporana (1902 r.), B xOTOpHIX HMeercs BOAOTPYOHAd TOT-
Ka, o0pasoBaHHasi U3 Psiia TPYO, NMJAOTHO TNPHXATHIX OJHA K JAPYro
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(tpur. 369 u 370). Ha ¢ur. 371 nokasar napoBo3 0—4—(0 aBCTPHHCKHX
rocyaapcrBeHHeIxX kK. A. (1907 r.) ¢ xoraom Bporana.

B Poccuu xoten bBporana Obli BmepBble mocraBiaeH KoJaoMeHCKHM
.3aB0JIOM Ha napososax 1—4—0 B 1908 r. (¢ur. 278) no saxasy M.-Kasau-
CKOY . J., npuueM noJjyueHa Oblla SKOHOMHA B TomnauBe 149, BeposATHO

dur. 375 $bur. 376

BCJISJICTBHE JIYUIIMX YCJAOBHH mapoobpa3oBanus B Tonke. Kpome toro, atu
'KOTJIbl OBIIH MOCTABJEHB! HA HECKOJbKHX JeCATKaX MapoBO30B B ABCTPHH,
Beurpun u Tepmanuu. [IpM 3KCIIIOATaUMH OKasaloCh, YTO NPH IJIOXOH
BOJE K TeYH JILIMOTapHBIX TPYO NPHCOEAHMHAETCS elle Teub TOMOYHBIX H
COEeIHHHUTEJbHEIX TPYyO, BaflblleBaTh KOTOPble HE TOJbKO TPYJHO, HO B

i

dur. 377

HEKOTOPBIX MECTaX W HeBO3MOXHO. Pabora e JABIMOTapHBIX TpyO, HA060-
pOT, HHYeM 3JeCh He OT/IHYAJach OT TaKOBO#H B OOBIKHOBEHHBIX KOTJaX.
B pesyaprare 3TH KOTJBI B HAcTOsllee BpeMs OCTaBJACHBI. JlansHeimee
pasBHTHe KOTJB DBporaHa moayuwanm B Koraax curemsl Mak-Knennana,
MPUMEHsIeMbIX B NapOBO3aX BBICOKOTO JaBJEHHU.

2. B kotae cucremnt [lepkunca (Perkins), 1896 r., HaoGoport, coxpa-
HeHa CTapas TOMKA, HO BMECTO ABIMOTapHBIX TDYO MOCTaBJIeHBI BOAOTPYO-
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"ole (dur. 372 u 373). ITH KOTibL OBLIH MOCTABJEHB! HA OJHOM H3 TOBAap-
Hbix napoBo3oB B C. Amepuke Ha Yukaro — Ces.-3an. XK. A., IPpHYEM Bbl-
SICHeHbI 3HAUMUTEJNbHAs LHMPKYJALHS BOJAb M YBeJHYEHHOE napoobpas3oBa-
aue, Gaarogaps YyeMy YMEHbLUIMJIHCb PacXoj, TOMJHBA H OTVIOMEHHE HaKH-
nd B Tpy6ax. Ho aasi cmMeHbt TpyO BCA BHYTPEHHas Kamepa MOJKHA BbIHH-
MaThCs, YTO TPEACTABHIO KpPynHble 3KCIIOATAalHOHHbIE 3aTPYIHEHHUSI.

3. B 1903 r. va mnaposose 1
AMKHUPCKUX K. JA. OBl NPHMEHEH KOTeJX
PoGepra (¢pur. 374), Ha KOTOpPOM CHadaxaa
ObIIH MOCTABJIEHBI MeJHble TPYOKH, HO OHH
u3HocuIuch yepe3d 15000 kM npoGera; no-
aromy B 1904 r. nmocraBHJIH CTaJbHbIE
TpyOkH. Llupkyasuus npu srom Gblaa yao-
BJETBOPHUTEJbHA, HO 00pa3oBbIBajNach Ha-
KHIIb.

4, Ha napoBosax 2—2—2 (paHuys-
ckux CeBepHBIX 2. A. 3aBoaoM Kpeso B
1907 r. (BeicraBka B Bpioccene B 1910 r.)
‘OBIIH TOCTABJEHBI KOTJIBI, CIPOEKTHPOBAH-
Hele Je-Bycka ¢ BopoTpyOHOH TONKOH H
OOLIKHOBEHHOH [IHIHHAPHYECKOH 4YacTblo
(pur. 375 u 376), u 1—4—1 (1909 r.)
¢ xoriom lllneifimepa — AsnbTMmaHa, Hamo-
MuHaKImUM kKorea PoGepra.

5. B 1916 r. B Amepuke OblIH NpuMe-
HeHbl KOTJBI cHcTeMbl Mankaunaa (dur.
377 n 378), ycTPOHCTBO KOTOPBIX MOHATHO
H3 uepTexem.

Kpome ykasanHBIX, 6BII0 mpennONKe- bur. 375

HO M B €JMHHYHBIX CJAy4Yasx Jaxe ocyire-
CTBJIEHO OYeHb 0OJbBLIOE YHCIO NMOJOOHBEIX BOZOTPYOHBIX KOTJIOB (CHCTe-
mbl Crponra, l'oddmana, damdens, Pureas, Kpeso, Bypaona u MHorux
JpYrux), HO BCE OHH PAaCNpPOCTPaHEHHs] He MOJYYMJIH H3-3a IKCIIIOATa-
UHOHHBIX HEeyJNOOGCTB M 3aTPyAHEHHH NPH PeMOHTE.

Taxum o6pasom THN OOGBLIKHOBEHHOro TPyGYaTOro MapoBO3HOrO KOTJAA
OCTa/ICSl HENOKOJeOMMBIM JI0 CHX NMOP KaK NMPeKPacHO yIOBJAETBOPSHLIHH
VCAORHAM XK.-J. Cay:xObl, H, BePOATHO, TOJbKO IIPHMEHEHHE BBICOKHX JAA4B-
JIEHHH 3aCTaBUT OT HEro OTKa3aTbCs M MepedTH Ha APYrue KOHCTPYKUHH.

§ 43. IOJIOTPEB NIUTATEJIBHOM BOJbI

[Mogorper nurareabHOH BOJXB B MapoB03ax Obla NpeJJIOXKeH BIepBbie
Kupxserepom B 1852 r. (Hau. raaBHBIX MacTepCKHMX B [ aHHOBepe): uacTb
MSITOTO MMapa OTBOJHJaCh B KOHJAEHCALHOHHBIH mnpubOp B TeHJAEpe, TAe
BOJa Harpesajach IO KHIIEHHSI H HaKayHWBaJach HAacOCOM B KOTEJ, NPUYEM
pacxoJ TomaHBa yMmeHpmaicsa ot 19 no 30%, npu stom Hakunb ocaxjaa-
J1achb TJIaBHBIM 00pasoMm B TeHAepe. Takumu npuGopamu OBIIO CHAOXKEHO
135 mapoBo30B.

B 1860 r. 6bu1 nsobperen uHxexTop XK uH ¢ ¢ a p a, KoTopwlil BhITEC-
HHJI HACOCHI H YKa3aHHble NPHOOPH, TaKk KaK MPH CBOe#l MPOCTOTE H KOM-
TIAKTHOCTH OH II0ZaBaj] JOCTATOYHO XOPOILIO HAarpeTyr BOXY.

B 1877 r. ¢upma KepTHHT NpelNOXKHIa VHHUBEDCAMLHBIH HHKEKTOD
B COeIMHEHUH C TojgorpesareneM BOAbl (dur. 379). [Tomorpemareas W,
PacnoNOXKEeHHLIH noA OyAKOH MalIHHHCTA, COCTOSI H3 UYTVHHOH KOpPOOKH
€ OOJBIIMM YHCJAOM JaTYHHBIX TPYOOK, 3aMOJHEHHBIX BOAOH; € H €1 —

¥lcroprs napozesa
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BIYCKHbIE, @& H @ -—— BBIMYCKHble OTBEPCTHA; i M f1 — wuHKekTOpHl. [lap
6pancsa MATBIH yepe3 TPYOKY I, T. €. MbI MMeeM OOGLIKHOBEHHbLIH IOBEPX-
HOCTHBIH TIOJOrpeBaTelb; K — KpaH, PeryJupyiouui NPHTOK mnapa; p —
KpaH JJjsl Cnycka KOHJeHcara.

OxkoHoMuA Oblia 6—7%, HO BLIACHHWJAACh CJHOKHOCTH H TPYAHOCTH
peMoHTa, oyeMy mpHOOp pacnpoOCTPAHEHHS He HMell,

3areM, HeCMOTPS HaA HEOJHOKPaTHbIE NPEAJNOXKEHHs DPasHBIX CHCTEM,
LIMPOKOe NPHMEHeHHe NOJ0rpeBa BOJAbI OLNIO OCTaBJEHO NMOYTH Ha 30 JeT
M CHOBa BO3POJAMJAOCH yxe B Hayanxe 900-X rozos, KOrja ero cral LUIMpO-
KO nponarasjiupoBaTh Ha4yaJbHHUK TArH Erunerckux k. A. TpeBHTHK, KOTO-
PBINl CBOM CMeELIAHHBIE MMOIOTPEBATENH (ra3oBble H MATHIM NaPOM) MOCTaBHI
Ha psiie mapoBo3oB. HecmoTpsa Ha TO, 4TO BOAA mojgorpesanach jgo 125°
H 9KOHOMHSI B TONAHBE JAocTHrana 219, BBHAY HX CJIOXHOCTH 3TH TOJNO-
rpeBaTeJd pacnpoOCTPaHEHUs He IOJYYHJH 1.

Kpome Tono, s3Tto Obl1 nmepHOJ NEpPBOHAYAJbHOIO BBEJEHHA H HCCIe-
JIOBaHWs Neperpesa napa, ¥ MoJOorpes BOJAL! NOKa OGbWI OTOABHHYT HA BTO-

POH nuiaH, TaKk Kak IPOH3BO-
, JHTb ONBITHl OJHOBPEMEHHO C

i TeM H JpyruM OblIO HaANHIEHO

ﬁ' HeyNOOHLIM B HHTepecax MoJay-

= YeHHs] TOYHBIX JAHHBIX,

: TeM He MeHee BHIrOJia NpH-
MEHEHHs1 MOJOrpeBa BOJbI Ha-
CTOJNBKO Yxe Oblna sicHa, uTO
ueabli  paj u3obpereHUH cae-
JOBaJId OJHH 33 JIPYrUM.

B 1905 r. 6bl1 npennoxeH
nojporpeearesb Kadab [lo-
TOHbe(Caille Potonie), umero-
IHMA MHOTO OCTPOYMHBIX JeTa-
JeH; ¢ Hero HauMHaeTcs CHCTe-
MaTHueCKOe pacnpocTpaHeHHe
nojgorpera Ha mnapoBosax. Ho
Bce nojo0HBEIE MOAOrpeBaTeau
C JBHXE€HHMeM NOo TpyOKaM Iapa, a He BOJBl, He DalHOHAJbHbIE C TOYKH
3peHHsl TEOPETHYECKOH, NPAKTHYECKH OCTaBJEHBl, XOTSd H HMEIOTCS TpH-
Mephel TOCTaHOBKM [HanpuMep, cucreMbl Caines Ha mnapososax (Gentral
of Georgia), a y nac momorpesatean Kaiiap TToTroHbe GbIIM NMOCTaBJEHB
Ha mapoBo3axX 1—3—0 H u Ha HekOTOpPHIX JApPYrux|, maBimuue OGJIArOIpHSIT-
Hbleé pe3yJbTaThbl; OJHOH W3 TPHYHH BBIXOAOB M3 YNOTpPeOJEHHST NOCTY-
JKuJa Ype3BblYanHasl CJIO0XKHOCTD.

K 1900 r. noBepXHOCTHBIE TIOLOTPEBAaTENH BOAbI MNOJYYHIH ITUPOKOE
pacnpocTpaHeHHe B repMaHcKoM bJioTe, U 6bI MOJHAT BONPOC O NPHME-
HeHHH HMX Ha napososax. [Toxo6HeIMM mnogorpeBareasimu cucreM Bupa,
Iuxay, KHoppa ¥ MHOTMX JAPYrHX B HacToslee BpeMs CHAaGMKeHb ThICH-
Y4 NTAapOBO30OB BO BCeX CTpaHax.

B Aurymu u AMepHKe NOJYYHIM PACIPOCTPAHEHHE II0AOTPEBATENH
cMelneHHs Boprunrena. Kak H3BeCTHO, NPHHLUMN HarpeBaHHs BOJBI MyTeM
CMENIEHHs NPHMEHSETCs B NMapoB03ax, paGoTalmnIuX BLICOKOHATPETHIM Na-
POM, H TaKOBBIX TaKxe NPeJJ0XKEeHO Temnepb HECKOJbKO HPOCTHIX CHCTEM.

[Tocnennee BpemMss  HaUHHAIT HAXOAWTH IIMPOKOE IPUMEHEHHE
HHXEKTODPH MATOro mnapa, 6oJee KOMNaKTHblE, IPOCTble |

1 B 1907 r. 6611 mocraBJeH rasoBWil noporpesareab Ha naposose 2—2—( saBonom
Fenmens B Kaccexe.



Ssoaogus napososa 3a 100 arem 243

JlelieBbie U B NOCTPOHKe M B 9KCHJAOATALHH, HTO 0COGeHHO BaMHO M
HamMx }’CJ'IOBHI?L ¥ Hac NpeanoJoOXKeHo HX CTaBHTb Ha HOBBIX NMapoBO3ax
H npa MOILEPHH3ALUHMH CTAaporo mapka.

3AKJ/IIOYEHHE
§ 44. 3BOJIIOLIUSI NIAPOBO3A 3A 100 JIET

OXBaTUTh 3BOJIOLHMIO NMApPOBO30B B IE€JOM MOXHO, TOVIbKO CpaBHUBAsA
HAYaJLHYID W KCHEYHVIO CTaJHI0 Pa3sBHTHA B HM3BECTHBIX paMKax BpEeMeEHH,
YTO HEOJHOKPATHO M NPOMSBOJAMJH B PasHbIX CTpaHax, oTMedas Ty H/IH
APYryo 100HJIeHHYK KeNne3HOJAOPOXKHYI0 JaTy, Hanpumep, OTMeuyass pas-
BUTHE aHIJIHICKOro napoosoctpoenus 3a 100 zer (1825—1925).

INpuoguM Ha dur. 380 caexyionlee HHTEPECHOE CONOCTAaBJCHHE TH-
NOB HavajJa M KOHIA 3Toro mnepuoja (¢dororpatduu clenaHb! B OJZHHAKO-
BOM MacinTabe), Aaollee BO3MOXHOCTb CYAHTb O €ro Iporpecce,

Ecaun cpaBauth snoxy CredeHcoHa H COBPEMEHHYI0, HanmpHMep
(¢pur. 381) «Pakery» Credencona 1829 r. ¢ psiioM COBPEMEHHBIX NAapOBO-
308 1—5—0 1923 r. [TeHCHJIBBAHCKOH XK. [., TO UX CPaBHHUTEJbHEIE pazme-

""’g\\- " —m

—

1

it
Hill

$ur. 381

pei TakoBel: «Pakera» 1829 r.: noBepxnocTs Harpera 13 m2%, Bec 4,56 T,
MomHOoCcTh 13 1 c.; 1—5—0 1923 r.: nosepxHocTh Harpesa 630 M2, Bec
165 7, momHOoCcTL 3000 1. .

Cuna taru «Pakertsl» Obia 280 KT, cOBpeMeHHBIE JKe NapOBO3bF THIA
1—5—1 pasBuBator 32 000—35 000 kr, «ManaeTwl» Xe 3HAUHTEJbHO 6OJb-
we, ganpamep 1—4—0 -1+ 0—4—1 Buprusckux x. 1.—ot 52000 mo
62000 kKr B 3aBHCHMOCTH OT CIEIUIEHHS, a TPHILIEKC NpPU KoadHuIHeHTe
cuenyenus /4 maer cuay Tsirk — 85000 kr.

Ha ¢wur. 382 noxasana «Pakera» Credencona 1829 r. pajgom c mapo-
Boszom Majmera 0—3—0 +/0—3—0.

Taxkxke BeJdUKH JOCTHKEHHA H dKOHOMHuYecKHe. [IpHBOIMM jpaHHBlE,
TIOKA3HBAIONIHe NOCAe0BaTeNIbHOE YMeHbIIeHHe pacxoja yras K u mapa
D B xujorpaMmax Ha OJHY WHAMKATODHYIO JOWIAAMHYI0 CHIY B Hac
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14

- 57 L0 Ban —d

&ur. 383, 384, 385 u 386

(p — xotioBoe AaBieHHe B ar, HIG — OTHOIIEeHHe MOBEPXHOCTH Harpesa
K NJOLIAaJH KOJOCHHKOBOH PeIIeTKH): K D

1. [epuoa or 1820 no 1830 r. [lapoBOo3HbIE KOTAB! C XKapPOBLIMH TPY-
6amMH, p=3,5 NpUMHTHBHOE MapopacnpeieieHHe, BePTHKANbHbIE
UEAEHADEL S & o6 5 % o s Wik & & e teds & a0 & 4 B0 e 10 37

H
2. Tepnoa 1830—1835 rr. Kotas TpyGuarsie, p =3,5; e 35—40. Me-
pekpoiua 3010THAKA — 1,5 au. HamosHenHe NOCToAHHOE 0KOJIO

AW i v e & el B & el e B G 5L ad e w5 5 31

Oxkouo 1837 r. I[am:enne p 42 OcraabHOE, Kak BO BTOpOM

nepuoje T s vE B T W w B S IR & % e 4,5 25
4. Oxoao 1839 r. p 42 BHemmss nepekpuima a0 25 aur, npe;x—

BapeHHe BHIMYCKA OKOJAO 5%, HamoaHenme 65% . . . . . . . . 3,0 20
5. 1847 r. % yBeamgnBaerca 1080 . . L .. L .. .. e . 2,6 20
6. 1845 r. p =5, napopacnpejeneHHe C pacIIHpPeHHeM Mapa . . . . 1,9 15
7. 1845—1884 rr. Jlanbuefimiee nonmxenve K u D BCIenCTBHE yBe-

Au4eHud p 1o 12; map HachiIIeHHBIH, paciiHpeHHe OLHOKPATHOE . 1,4 11,2
8. HoBoe Bpems:

a) mapoBo3nl KoMmayHn, p=12. . . .. . . .. et B B e 3 1,21 9,6

6) ONHOKpaTHOe pacliHpeHWe NpPH TeperperoM mape . - . - . - 0,981 7,0

B) KOMIAYHI IPH NEPerpeToM Map€. . . « * . . « - - . —_ 0,831 6,7

1 [lpu mojorpeBe BOAB MATbiM MapoM Ha 10% weHbure.
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$ur. 387, 388, 389 n 390

C BBeleHHEM K€ Mnapa BLICOKOTO JaBJeHHSI H BbICOKONEPErpeToro
3HAYMTEJbHO (TMPH JaBJEHWH Tnapa

3TH pacxoAabl yMeHbUIATCA BeCbMa

B 100 ar — BaBoe). Taxum
o0pa3oM TmporpeccHpoBa-
HHE H YyCOBepUIeHCTBOBa-
HHE IapoBO3a HJET TH-
TFaHTCKUMHM 1araMH.

[TpuBeneM emle NpH-
MepHI.

1. Ormeuasi pa3BHUTHE
aBCTPHACKOr0 NapoBO30-
crpoeHua 3a 30 aer mnox
PYKOBOACTBOM 3HaMEHHTO-
ro  MHX. eancnopda
(Golsdorf), B «Organ» 3a
1925 r. Ne 7 npuBOAATCA
caelylollHe  HHTEpecHbIe
CONOCTABJEHUS THIOB Ha-
yaja M KOHOA 3STOro Te-
pHOJA, JaioliHe BO3MOX-
HOCTb CYJAHTb O €ro mpo-
rpecce (c¢ur. 383—390 u
Taba. b).

2. Ha d¢ur. 391 npaso
OYeHb HarJsiIHOe COmo-
CTaBIEHHE NIOTEPEYHBIX
pasMepoB NapOBO30B 3a-
poxa llIBapuxomnda Tumos
1—2—0 1868 r. u 2—3—1
1927 r.,, OTKyAa MOXHO
NIOJIYUATH  NPeJCTaBJIeHHE

e i~ i
7 N,
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06 u3meHeHuH MX pa3mepoB 3a 60 xer.
Tem He MeHee JO CMX NOP TeXHMKa OblJa BecbMa KOHCepPBAaTHBHA
B OCHOBHBIX YepTaX NapoBO3a, KOTOPHE ‘OCTAJAWCh TeMH e CO BpPEMeH
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Tabauga 5
" L] d
e 185 | = |x 3 <
= |88 | & (58 | = “
= o = 2 o =
e o, o o = a
Cucrema naposnsos el @ |F8 | B 5
FIISEYE |55 |8 | &
l!ﬂ'g E Om 2 E g l“_‘.n ! E
S |SE_ (85 |08 2R | &
CEEZE | Ha OFa 5 @ =
2:2-0 Beicrpoxoghbiii maposos. Hacwmmennsiii
nap. OpmokpaTtHoe pacmmpenwe. . . .| 1885 | 2,06 | 11 |127,0| 46,56 | 500
1-3-2 DBbicTpoxonumiii  YeTHpeXnBAHHAPOBHIA.
Kowmnaynx. lNeperpersist map . . . . .| 1911 | 4,62 | 16 |256,3| 86,0 | 1800
0-3-0 Tosapumii, Hacoimenupit map. Oxnmo-
KparHoe pacluHpesse. . . . . . . . .| 1888 | 1,81 | 11 |[133,8] 41,5 | 450
1-5-0 T'opubift yeThpexnnaraapossii. Komna-
yan. Ileperperwiimap . . . . . . . . .| 1909 [ 4,46 | 16 |230,8| 81,1 | 1800
0-4-0 Tosapmmil, naceiwenHait nap, Opauxo-
KpaTKoe pacmmpesne . . . . . . . . .| 1885(2,25| 11 {182,0( 51,5 650
1-6-0 Topubiii weTwpexunanngpoBul. Komna-
ynn. INeperpersif map . . . . ... .[1911|500| 16 |29,0| 95,8 | 2100
3-2 3y6. 3y6uarnii napopos. Cucr. A6rta. Ha-
CelmeHHBl nap. OaHOKpaTHOe pacm-
PN 5 s v 54 8 5 s e e+ .. .|1890| 2,1] 11 |145,0] 62,0 | 600
6-2 3y6. 3y6yateii. Hacsnmennu#t nap. Oawo-
KpaT@oe pacwupesme . . ., . . .|1912| 3,3| 13 [195,7| 88,0 | 900

Credencona, Tak Kak COBMECTHBIMH ' YCHIHAMH LEJOTO PAJAA BaMedaTelb-
HBIX TEXHHKOB OblIa CO3JlaHa MallHHa TIPOCTasl, CHJAbHAasi, BHIHOCAHUBAA H
3KOHOMHYHAA. ‘OHA HACTOJBKO THOKO TIPHCIOCOOMIACh K IIEePEeMEHHBIM
YCHAOBUSAM CAYXOBI, YTO BC€ MONLITKH 3aMEHMTL €e JPYTHMH JIBHTATEs-
MH B HIMPOKHX pasMepax MO CHX MOpP He VJaBajucCh, U TOJBKO Telepb
MBI CTOHMM IepeJ HOBOH SMOXOH — NapOBO30B BBICOKOrO JAABJEHHS.

B saxkmouenue caenyer ioTMeTHTh caeayiomiee: XI MexayHApOMHbIIH
X.-J. KOHrpecc, cocrosBmuica B mMae 1930 r. B Maapuae (mpucyTCcTBOBA-
a0 900 pexeraToB €O BCErO CBETa), PacCMOTPea PsAJ AOKAAAOB 00 yayy-
LJEHHAX B KOHCTPYKIHAX OOBIKHOBEHHBIX NMapOBO30B, CHA0XEHHBIX MOPIl-
HEBLIMH MalllHHaMH, NpHYeM JOKJIaA4YHWKH 3asiBHJH, 4YTO, NPHHAMAs BO
BHHMaHHe Te YCOBEPUIEHCTBOBAHHSA, KOTOpPLIC MpousBegeHst ¢ 1922 mo
1028 r. ¥ KOTOpble JaJH BO3MOXHOCTb 3HAYHTEJLHO YBEJHUYHTb TeXHHYE-
CKYH H 3KOHOMHYECKVI) TPOH3BOAUTENBHOCTh MAapOBO30B, MOXKHO 3dKJIO-
YHTh, YTO 9BOJIOIHS VKA3aHHBIX NapPOBO30B HE MOMKET CUHTATHCH BaKOH-
YeHHOH ¥ B OyAylleM MOXHO OXHAATh NAJbHEHINIHX YCIIEXOB.

Konrpecc, Mexay npounMm, nocTaHOBHA: «IlOOMPATb CTPEMJIEHHS
K BbIPa0OTKE HOBBIX THIIOB H K YCOBEPIIEHCTBOBaHHI) apOBO30B, pabo-
T&IOMHX C OOBIKHOBEHHEIMH TIODIUHEBBIMH MAaIDHWHaMH, oOOJeryas caMblM
MIHPOKHM 00pa3oM HHHLIHATHBY B STOM Jejle [apOBO3OCTPOMTENBHBIX
3aBOJIOBY.

§ 45. COBPEMEHHOE IOJIOXXEHUE NAPOBO3HOI'0 INMAPKA

B Hacrosuue#i paGore pa3oGpaH BOmpPOc 00 IBOVIOLUHM THIIOB Mapo-
BO30B 'H HX KOHCTPDYKTHBHBIX (OPM, He Kacasch pAaCOpPOCTPAHEHHOCTH
9THX THIIOB, T. €. HX YAeJbHOTO BeCa TIPH SKcIaoarauuu k. ;. Mmerorca
IpUMEpPH], KOTJa IapOBO3b!I KpaHHE HEYAa4yHOW KOHCTPYKIMH, HAMpHUMED



Cospe merHOe NOAOJCEHIE NAPOBOIHOZO NApKa 247

pycckoro tuna 0—4—0 cepuu 0, GBWIH TOCTPOEHLI B OFPOMHOM KOJIH-
gyecrse (Gosee 10000) u Ha MHOrO JeCATHAETHH 3aCOPHIH MAapPOBO3HBIN
napx crpasbel H, o6paTHO, IapOBO3bl, IPEKPACHO CKOHCTPYHPOBAHHbIE,
CTPOHJINCh B OIPAHHUYEHHOM KOVIHYECTBE M OCOGOro BJMAHHSA HA MapK OKa-
3aThb HE MOIJIH.

[MpuHHMass BO BHMMaHHE, YTO TIApPOBO3bL CAYXKAT JAECATHIETHsS (HAIIU
napoBo3bl cepiH O CTPOH/IHMCL B KOHLE MPOLUIIOTO CTOJETHA H, CJeN0Ba-
TeNbHO, cay:xar 35—40 yer; B CILIA 53°/6 Bcex mapoBo30B ‘cayxarT 21 rox
u Gosee H okojo 6 000 mapoBo3oB cayxkar Gosee 28 jer M Jaxe B napke
CHIA umeeTcsi HEKOTOPOE YMCJIO MapOBO30B, cayxamux 50 jet u Goaee),
4TO TEXHHUYECKHH MPOrpecc OYeHb BeJHK, — MOXKHO cjenatb obuiee 3a-
KJIOUeHHe, YTO MHPOBOH NapOBO3HBIH TapK B CpeJlHeM ycTrapel, He COOT-
BETCTBYET COBPEMEHHOMY IIpOTrpeccy apoBO30CTPOEHHA H Tpebyer sHep-
I'HYHOTO 0OHOBJIEHHS.

Tax xak coOBpeMeHHble MOIIHBE MAapPOBO3bl CJOXKHOH KOHCTPYKIIHH,
HeCMOTPSl Ha CePHHHYI0 TIOCTPOHKY, AOPOrH, a noxodHoe OOHOBJIeHHE
B OosbmroM macmrrabe TpeOyeT KOJOCCANbHBIX KANWTAJOBIOXKEHHH H I10-
3TOMY TNPOUCXOAMT MeNJEHHO, TO YKa3aHHasi 3aCOPEHHOCTh MapKa ycTa-
pPeBUIMMH H CJA20OCHABHBIMH NMAapOBO3aMH COCTABJSIET B JAaHHBIH MOMEHT
HOpPMAaJbHOE SIBJIEHHE,

B nepexHBaeMBI ®Tan HCTOPHH, C OJHOM CTOPOHBL, CTOSAT CTPaHBI
KalMHTAIHCTHYEeCKHE, NepPeXHBAIOIHe KeCTOYalIIuHA KPH3HC, a ¢ APYrod,—
Hallle COLHAMUCTHYECKOe TOCYyJapCTBO, MOIIHO M IIVIAHOMEPHO pa3BH-
Batoueecs.

Bce xanuTaaHcTHYeCKHe CTpaHbl HaxojaTcs B OoJee HAM MeHee aHa-
JOTHYHOM COCTOSIHMH, MO3TOMY B KauecTBe NpHUMepa HPHBOJIMUM JaHHbIE
o CIIA, kax 0 cTpaHe, rje TeXHHKa M PasBUTHE KaNHTAJMUCTHUYECKOI'O pe-
KHMa JOCTHIJIM HauOGOJblleH BHICOTHI !,

Kak Bo Bcex kamuraaucTHdyeckux crpaHax — B 'CIIIA npu orcyTcTBHH
rocyapCcTBEHHOT0 TIMIAHOBOTO XO3MHCTBA TrOCMOJCTBYeT KOHKypeHuus. [To
OTHOIUEHHIO0 K K.-JI. TPAHCIOPTY OXECTOYEHHBIM KOHKYDEHTOM SBJSETCA
JEEeBbIH H YAOGHBIH aBTOMOOMJBHBIN TpaHcnopT, aocturmmii B CIIIA
HeBHIAHHOTO pa3BuTusa. ['ycras ceTb TIpEKpPaCHLIX LIOCCEHHBIX AOPOr INO3-
BOJIAET IIHPOKO PasBUTh KaK TPY30BOE, TAK U Macca)upckoe aBToOyCHOE
JIBHKEHHE,

Konkypennusi 3acraBusia o0paTHTe 0co00e BHHMaHHe Ha YCOBEpIIEH-
CTBOBaHHE I1aPOBO30B, M 3a nociegnue 10 Jger mnpousomyd OOJbIIHE
CABHUTH: BBEJEHBI OJHO- M JBYXOCHbIE 3aJHHE TeJIeXKKH, 03BOJSAIIIHE
3HAYUTENLHO YBEIWYHTh O0BeM TOIOK; CTaBSTCA YCOBEPIIEHCTBOBAHHBIE
BOJONOJAOTPEBATENH H Neperpesareiu mapa, Oycrepa W CTOKKepa, TePMO-
cuoHBl M MHXKEKTOpa MATOro mapa # np. 'C Apyro# CTOPOHE!, MPHMEHe-
HHe BBICOKOKAUYECTBEHHBIX CTaJjeil, BBeJleHHe 9JeKTPOCBADKH BMECTO KJIeT-
KH, YCOBEPUIEHCTBOBAHHE CTAJIBLHOI'O JHTbS M TIP. YAEIUIEBHIH MOCTPOHKY
NapoOBO30B M TOXHSIH HX SKOHOMHYHOCTb. ITosTomy sa mocnexnwue 10—
12 jeT sBHIAach BO3MOXKHOCTh TIOBBICHTH MOIIHOCTR 1apoBo3oB ¢ 600 no
1000 . c. H2 CHAPEHHYI0 OChb H OJHOBPEMEHHO CHH3HTb KOJHYECTBO CIKH-
raeMoro yris Ha KaXIVH TIOJe3HVIO JOIIaJAHHYI0 CHIy (Ha KpiOKe) B Yac
c 2,3 10 1,4 Kr ¥ HH:Ke W pacxo] mapa Ha HHIAHMKATOPHY JOUIaJHHYIO
cuay B yac ¢ 9,5 mo 8 KT.

TaxkuM 06pasOoM aMepHKaHCKHA NMapoBO3 OBICTPO INPOTPECCHPYET H
JOCTHTAaeT BLICOKOH CTENEeHU COBEpIeHCTBA, YTO BJeueT 3a OGO MOBBI-

1 [lanase o CIIIA B3siTH M3 HHTepecHOH CTaTbH aMEPHKAHCKOTO CHenHanlHcTa, paboTaio-
mero Ha sapojie Baaneuna B ®unaneasun, vExk. Pu Bk HHa, [lapoposmmit napk CIIA,
noMenieHHoil B c60pHHKe ,JloxkomormBocTpoenne® N 2 (II) 3a 1935 r. u conepxamef
nauepie 10 1935 r. BKAKOUATENBHO.
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IIeHWe  TEeXHMYECKOH  CKOPOCTH  JBHMEHHSI MO0e3loB  (TOBapHbIX
¢ 17,5 xm/yac B 1923 r. no 25,3 B 1933 r.— yBenuuenue nHa 45%), npu
BHAYHTEJbHOM CHHMXKEHHH PacxojAa TOIJHBA, HampuMep, JJs TOBapHOrO
aBuxenuss ¢ 50,6 xr yrag B 1922 r. na 1000 7/km no 37,4 kr B 1933 r.
(yMenblueHne Ha 249/p).

Kax BaauM, TeXHHYECKHH H SKOHOMHYECKMH, CBA3aHHBI C HUM, MpO-
rpecc HeccrniopeH. .

Ho Tem He Menee oxsBarupuiuii CIIIA 3KOHOMHYECKHH KpH3HC Ha-
CTOJNbKO BENHK W (DHHAHCOBBIE 3aTPYAHEHHS XK. J. (0COGEHHO B CBSI3H
C YKasaHHOM KOHKypeHUHeH aBTOMOOWIM3MA) JIOCTHIJH TaKOH CTEeneHH,
yro 25%9 nepBokaaccHux gopor CIIA 1 ¢ nporsxenueMm okoao 65000 km
ya#e OOaHKPOTHINCh, a OCTajdbHble GJHU3KH K 3TOMY.

JTO CKasaloCh Ha BHINYCKE HOBHIX NAapOBO30B, KOTOPHIA ymnan 3a
nocJeiHee JecsTHJETHE Yepe3BblYalfHO HHU3KO, KaK BHAHO M3 Taba. 6.

[To 3asBrennio HOBOOGpaso-
BaHHONO AccouHauuei JOKOMOTH-
3aKasbl JokomoTHBoB B CIIA ¢ 1920 BOCTPOHTEJNbHBIX KOMIIAHMH Tax

no 1933 r. (8_wTyKax) Ha3biBaeMoro JIOKOMOTHBHOTO HH-

Tabaunya 6

CTHTYTa, B aokaaje [ocynapersen-
Foii Mecrnbie Kg:::' crg?:::;;e HOMY OTZely 1O PEeKOHCTPYKIHH
3aKasbl | 3akasw | askasw  DPOMBimgeHHOCTH CIIA  (NRA),
JOKOMOTHBHAA HHAYCTPHS NMOCTpa-
Jlala OT KpPH3HCa Ype3BBIYAHHO
{gg? lggg ng glg CHJABHO: BHIMYCK TMPOAYKIHH C
1929 9600 68 131 66 870 Teic. noaa. B 1929 r. ynan
1923 1944 82 116 A0 2842 Teic. goan- B 1933 r., T. €.
1924 1413 71 142 Ha 95,8%, a cymma 3apaboTHOH
]'ggg {gg‘;’ é‘l) -!?gg J&J;‘?}TH paGouuX CHHSHJAACh [0
1927 734 58 54 L .
1928 603 98 27 Taxum oGpa3oM 3a moOCHAeJHHE
1929 1212 77 106 5 mer (1929—1933 rr.) mas XK. A
1930 440 95 20 CHIA nocrpoen 1941 naposos, T. e.
}32{, 2?3 % 2? 0K040 390 mapoBO30B B TOM, YTO
1933 42 o 7 cocrasaano Toabko 4,75% mnapxa,

ClieIOBATENbHO, ero oOHOBJIeHHE
W10 HUYTOXKHO MEJJIEHHBIM TEMNOM, 3a mocJexnHe xe 10 JeT nOCTPOEHO
8979 napososos, T. e. okoao 900 NapoBO30B B roj, uau 1,7%/p napka 2,
Cie10BaTeIbHO, KOMMYECTBO NMOCTPOEHHBIX HOBEHIIIHX YCOBEPIIEHCT-
BOBAHHBIX NapOBO30B B NPOLEHTHOM OTHOWIEHHH HHYTOXHO, XOTA JAaxe
T8KO€ KOJHYEeCTBO, KaK yKasaHO BBILeE, BCE K€ OKasaJo O0JbLIoe BJIHS-
HHe Ha 0o0wyw pabGoTy NapoBOSHOrO MapKa, M 3TO NMOKas3blBaeT, KaKux
Pe3yAbTaTOB MOXHO OBNIO OB JNOCTHTHYTb NpPH 60J€e HHTEHCHBHOM 06-
HOBJIEHHH NAPOBO3HOr0O MapkKa.
IlpousseeHo GoJabluOe YHMCAO HCCAEAOBAHME HOBEHIIMX NapoOB0O30B
M POJb MX B NOAHATHH OOGIIEr0 YpOBHS XK.-A. XO3AHCTBAa OGIUIENPH3HAHA,
TIOYEMY M TIEPBOKJIACCHBIE XK. J. H NaPOBO30CTPOHTEJbHbIE 3aBOIbI ray6o-
KO 3aMHTEPECOBAHBI B BBEJEHHM UX B TIADOBO3HBIA IapK B LIMPOKHX
pasmepax. TeM He meHee ()HHAHCOBBIE 3aTPYJHEHHS XK. I. H ob1uA KpH-
auc B CLA, a Takxe cTpemJeHHe BO uTOGH TO HH CTalo TOJAVYUTL XKe-
JaeMble  MBHIEH/B — NPENATCTBYIOT BBEJEHHI0 B SKCIVIOATALHI0 AOCTA-

! IlepBOKIaCCHBIMH AOPOTraMH CYHTAIOTCS TE€, KOTOpHIE HMEIOT eXerolHui BaloBol aoxon
CBbIIIE MHJJHOHA 101JapoB.
2 Jlna cpaBHeHHs ykasmBaem, uTo B CCCP NpH CPeAHeM NOCTYNJAEHHH Tenepb 1000 Ho-

EbIX TTAPOBO30B B FOA—TMpPH HaiMYHH mnapka B 18000 NapOBO30B — HMEEM JOCTY e~
HHe 5,5%.
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TOYHOTO KOJHYeCcTBa HOBLIX napoBo3oB. ITo uccnenoBanuio 3apona ban-
JBHHA YCTAHOBJIEHO, YTO NMPH HOPMAJbHBIX YyCJAOBHHAX MOXHO
BHIGPOCHTL B JIOM napoBo3 mociae 21-ro roaa cayxObl M Jaxe paHblie,
3aMEeHHMB €ro TaKuM e HOBBIM NapoBO30M 0e3 BCSAKHX JAONOJHHMTENbHBIX
3aTpaT, TaKk KaK S5KOHOMMsSl B pacXojaX IO PeMOHTY HOBOIO NapoBo3a B
Npojo/KeHHe caeAyoumux 21 roza paBHAAACh ObI CTOMMOCTH 3TOT'0 HOBOTO
napoBo3a. Ho sToT HOBHIF MapoBo3, cBepxX TOro, 6b1 6bl cHabxKeH ycoBep-
LIEHCTBOBAHHAMH, YTO Jajo Obl elle HM3BeCTHYI0 SKOHOMMIO IO 3KCIIoa-
TAHH H peMOHTY. Ho 3Toro He jgenaercs, Tak KaKk HeOOXOAHMMO OJIHOBpe-
BpeMeHHOe BJIOXEHHe HOBBHIX KPYMHBIX KalUTalOB, 4TO H30eraercsi BCAeN-
CTBHE KPH3HCA, TOITOMY K. JI. MPOAO/LKAIOT NOJb30BATbCS CYIIECTBYIOIIHMH
CTapbIMH MapOBO3aMH, HECMOTPSI Ha WX HEIKOHOMHYHOCTb M 3HAUYHTEJbHBIE
pacxoabn no peMoHTy. O6 yJelbHOM 3HAUEHHH NMAPOBO30B KAaXJOrO THIIA
B napke nepBokJaccHblX X. A. CIIA u 06 ux cpoke cayxGbl Jai0T MOHS-
THe HHTepecHble JaHHble, NMPHBOJHMBbIE (helepaTHBHBIM KOOPJAHHATOPOM
rpancnopra M. Hcrma-

HOM (Taba. 7 u 8). Ta6auya 7

M3 aTHX JAaHHBIX KonnyecTBO H cpok cayx6sl napososos
BHHO: no THNaM

1. B ToBapuOM nap- TR
Keé HMeeTcCsl yCTapeBIIHX & gg'é 8
THnos 1—4—0, 1—3—0 Be |oggl 2
u 1—3—1 Bcero 13213 THNE NapoBO30B § § :m: S w ‘E%
LIT. CO CPeIHHM CPOKOM =0 |2 E 5 R
cayx6s OKOAO 25 Jer, ST |E83| &5
T. e. 6oaee 45%0 obue- K
ro uMcaa 31‘01331};1;)3{1;1;5; Masesposiie
POBO30B. DKCII
HX_pooGille Kpaiiwe He- Gy0" T 1Tl 2 | 8201 | Tei
nexecoobpasHa. 020 v v v e nn e | 112] 1,6 2404
2. B maccaxupckom e
napKe HMEKIOTCA COBED- Bcero maneBpoBWX - . . . . . 8803 |100,0 | —
LIEHHO YCTapeBILHe TH-
nel: 2—2—0 (750 mT. Jlaneiinue
CO CpemHMM CPOKOM 1-40. .. ... ......,|11266| 26,4 25,9
cayxb6sl 34,2 roma), 141 ........ o e o ow o] 0830 2811159
29 1 Bcero 862 mT. %;5 s e e S i’gg? %g!g ég'g
CO  CPeAHMM CPOKOM 15y . ' """ " 00" | 9054| 438|145
cry6bl 26,7  NeT, 24-1 - . . ... ....... 1809 | 4,2 8,9
2—3—0—4451 T, mpo~- 130 . ..o ee s e 1171 | 2,81 29,6
cayXuBIIEX 28,6 Jer H 11)_.2;(1) ------- Cee e e ggg gg il’gvg
2—4—0—409 wr,mpo- 3 DI I Il Ul 76| 1.8 W75
cayxumBmax 299 Jer, 2920 ...- .........| 70| i,7|34,2
Bcero xe 6472 mr., uto 1-33-1. . ... .. W R 649 | 1,5 19,4
cocrapasier 48% moor- Idflec..0 .oeel.. igg L ;3!8
HOUIEHHIO KOBCeMymac- .o . 1. .. " "7 23| 07|57
CaXHPCKOMY IapKy. 2825 ¢ 5 s v 5w s s e % N 285 | 0,7 4,3
Taxum obpazoM 2-4-2. .. .. e s@e 8 ¥ Gl 2821 07 3.6
napk CILIA sanoaosuny %_gg ------------ . ?gg gsi 13,1
COBepIlleHHO HE YJ0B- Boe ApyrEe, . . . « s« o] 47| 1,0] —
JIeTBOPSIET  COBPEeMEH-
HbIM TpeDOBaHUAM H
NONJEXKHT HIBATHH H3 Bcero anneflnwx . , . |42622 |100,0 | —
o6pautenus. B Goabuwei Bcero maposozos . .|51425 | — | —
HAW MEHBIICH CTeNneHu
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Tabauga 8 noaoGublil KPU3HC KOC-

Pacnpefienenne nmapoBo3oB NepBOKJACCHBIX HyJCH BCeX KanuTamH-
W. . IO CPOKY caymGbi CTHYECKHX CTpaH; Tam
HabJoaeTCs TakKoe xe

Koamswectso | pooneyr or  TOZMOXKEHWE HA TpAHC-

Cpox caymx6ut nas:pa::o}; B 2'2?:;: “Kam:_ nopre, Kak # B CILA.

B roxax 1 okrabps bk P Hanpumep, B 'epmanuu

1933 r. OB 3aKPHITHL  IIOYTH

BCe TrJaBHEHIIHe [mapo-

i 763 1,5 BO30CTPOMTENbHBIE 3a-

=8 «usaivie s 1932 3,8 poasl (Bopsura, [eH-

1{:3 R il ggﬁ% :é’?; weas, Maddeir, ['ano-
16-20 . .0 uLe .. 8052 15.7 mar).

o 9740 18,9 CosepuieHHo  006-

26380 ¢ . . i.as 11 853 23,0 paTHYK KapTHHY MBI BH-

338 v o v . 4441 8,6 zum B CCCP. Tlpu Ha-

e rerm ws -y i JWYHH TOCYAAPCTBEHHO-

T 180 0.4 ro MJIaHOBOTO MOPSAKA

50 u Gomee . . . . . . 86 0,1 OCHOBHAas IepPBOMNPHYH-

— Ha He3JA0pPOBOTO AaXH-

Bcero . . . 51 425 100,0 oTaxa H LIHPOKO pas-

BHTOIO XHIHHYECTBa —

xoukypennus—e CCCP

OTCYTCTBYET, ITOYEMY BC€ BHJbl TPAHCIOPTAa Pa3BHBAIOTCS TapMOHHUYECKH.

3aBoJbl He 3aKpPHIBAIOTCH, 4, HAOOOPOT, -CTPOATCS (HOBBIA JIyraHCKUH,

Hosouepkacckuit, KysHeukwil) # mapoBO3OCTPOEHHE pPasBUBAETCs THTaHT-
CKUMH LIaraMH.

Ham nmapoBo3sHblfi mapk B ofuiem Takxe ycrapea OJaarojapst psaay
NEepPeHeCeHHbIX BOWH H PaspyLIeHHI) MDOMBIIIIEHHOCTH BO BpeMs I'paXx-
JIaHCKOH BOWHBI, HO B HaCTOflllee BpeMs [APOBO3HbLIA mapk OBICTPO 06-
HOBJISIETCS M yCTapeBIIHe NMapoBO3Hl (ocoGeHHO cepuu ) mocnenoBarellb-
HO CHHCHIBAlOTCA ¢ HHBeHTaps. CTpPOsITCA MOMN(HEIE MAPOBO3bl  THIIOB
1—56—1 ®]J1 u 1—4—2 UC, cHabGxeHHble BCEMH YCOBEPIIEHCTBOBAHUAMH;
OHHU SIBJSIOTCH OCHOBHBIMH THIAMH BTOPOM NATHIETKH.

Taxum 06pa3oM MblI HaXOJHMMCSl B CTaAMH OBICTPOTO PpasBHUTHA H
IPOTPEeCCHBHOM DEKOHCTPYKIMH Hallero tpadcnopra. Ho ato obcrosarens-
CTBO BJeyeT 3a c000I0 HeOOXOAHUMOCTb HENpPEepPHLIBHOW CMEHBI THIIOB, KO-
TOpble OBLICTPO CTapelT (HampHMep, K CTAPEeIOM(MM THIAM OTHOCATCH H
naposossl 0—5—0 cepun 2 BcexX HHJEKCOB), MO3TOMY HPOEKTHPYIOTCH
HOBBIE MOIIHBIE OLICTPOXOJHBIE MAPOBO3bI C VBEJHYEHHHIM J4BJICHHEM HA
CIIAPEHHBIE OCH, KOTOpble OYAyT OCHOBHBIMH THNAMH OYAYIIHX MOSTHIL-
TOK.

[losTomy B TeueHHe OJHKAHIIHX NATHIETOK HAII MAPOBO3HBIA MapK
Oyler BIOJHE COOTBETCTBOBAaTh BCeM TpeOOBaHHSM, MpeNbSABISEMbIM
K TPaHCNOPTY COBPeMEeHHOH TeXHHKOH. )

3aMeTHM, UTO B YKa3aHHBIE BBLIBOJEL BHECEHBI Temeph 3HAUHUTEJbHbIE
MOonNpaBKH CTaXaHOBCKHM JBHXEeHHEM Ha TpaHCHODOpTE.
BrrsiBeHBl 3HauHTeJBHBIE HEHCIOJL30BaHHBIE PECYPCHE MAPOBO30B IIYTEM
Hajaexamed HX SKCIJIoaTanMy; noBbimas (OPCHPOBKY NapOBO3HBIX
KOTJIOB, MOXHO 3HQUWTEJbHO YBEJHUHTb BeC MOe3J0B M CPEAHIOI TeXHH-
UECKYI0 CKOPOCTb HMX JABHKeHHs. Takum o6pasoM CVIIECTBYHOIIHH IapkK
oxasaJnca 60oJee MOIIHBIM, YEM €ro CUMTANH A0 CHX IIOP H 3TO, eCTeCTBEH-
HO, OKa¥KeT BJHAHHE Ha JajJbHeHIee pa3sBHUTHE HAIIEro [apOBO30CTpoOe-
Husl, 3a/lepKaB BBeJieHHe 00Jiee MOIIHBEIX HOBHIX THIIOB, T. €. HAIIA CETh
«Ile JOBOJBHO 3HAYHTEJbHOE BPEMs MOKET OOCIYKHUBATBCH CYIIECTBYIO-
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MMM THIIAMH NAPOBO30B, OCOGEHHO MPH YCHJAEHHOH CMeHe yCTapeBIIHX
THIOB HALIUMH HOBBIMH MoOLHBIMH THnamu CO, ®J1 u HC.

§ 46. IPEAEJIBI BYIYIIEr0 MAPOBO30CTPOEHUS

[lpu nepexofie K MNJAaHOBOMY TOCYAapCTBEHHOMY XO3fHCTBY BONPOC
4 rpeaesaX MOIIHOCTH NapoOBO30B MpHOOpeTaeT y Hac HCKIIOYHTENbHOE
3HayeHHe. BBHAY KOHKYpeHUMH ADYTHX BHJAOB TPaHCIOpTa U TpeGOBaHHH
HA HeNmpepbiBHOE YBENW4YEHHE MPOMYCKHOH CrmOoCOOHOCTH JOPOr Ha 9TOT
sonpoc obpauleHo BHHMaHuWe M 3a rpanuues!. Emle HeJaBHO CYHTANH,
YTO [ApPOBO3B! MOAOUNIH K INpejeay MOUIHOCTH BCJAEACTBHE HEBO3MOX-
HOCTH YJJHHATH TONKH IPH PYYHOH 3arpyske M BBICKasblBaJMCh 3a [le-
pexox Ha Goaee mmMpokyro Kojeto (Harriman), Ho u3o0peTeHHe CTOKKepa
TIO3BOJIMJIO YBEJIHYHTH PasMepbl TONMOK B HECKOAbKO pas. Kak mpumep To#
BEJUYHHBI, 10 KOTOPO# yiKe JOLULIM COBPEMEHHble [apOBO3HBIE KOTIb,
NPUBOAUTCA KoTea naposoda Mairera 1—4—0 + 0—4—2 Beaukon Ce-
BepHo#t x. A. (Great Northern) 8 CIIA (¢dur. 392). dror naposo3 umeer
CAeNyIOIHe pasMephl: JIHHA TONKH—O6 790 MM, mupHHA TONKH—2 502 MM;

bur. 392

JAaMeTp HHMJIHHAPHYeCKOH yacTH kortaa—2 800 mMM; AJAMHA JBIMOTapHBIX H
xKapoBbix Tpy6 (auamerpom 57 MM — 92 mr. M auamerpom 89 MM —
280 wir.) — 6 705 MM, naBiaeHue mapa — 17,6 ar, Bec Kotia—75 T, mOJ-
Has BHEIIHAsl MOBEPXHOCTb Harpesa — 1012,2 M% nuoniajib KOJOCHHKOBOH
pemetkn — 17 M2,

3areM TOSBHIHCH 3JeKTPOBO3bl, KOTOpbIE, MOBHIHMOMY, IMPEB30OLIJIH
0 MOIMHOCTH TAapOBO3bl, HO (haKTHUeCKH, HAlPHMeEp, TOBAPHDLIN 3JEKTPO-
803 IleHCHALBAHCKOR k. J. B 2800 1. c. COCTOMT M3 TpeX TPYNI JBHXKY-
THX OCeH, U4TO COOTBETCTBYET CJIOXKHBIM COYJEHEHHBIM MapoBO3aM, MOII-
HOCTB KOTOPEIX BHIIIE,

MousocTh COBDEMEHHBIX HAWOOJAee CHAbHBIX EBPOMEHCKHX MapoBO-
308, pasBuBatomux a0 2000 1. ., MOXHO 3HAUUTENbLHO YBEJHYHTH, NPHU-
MeHsI GOJBIIUX pasMepOB KOJOCHHKOBBIE DEIeTKH, HATPY3KH Ha OCH H
np.; NPH TPHMEHeHHH OOJbIIOTO HYHCAA TEeNEXKEK MOXKHO JOBECTH MOII-
#Hocte jgo 8000 7. ¢. Ho ecTh mpejesbl, OrPaHHYMBAIOUIHE MOUIHOCTH Ma-
POBO30B, KOTOphle pasbepeM HHIKE.

Ipenea no paGoTOCNOCOOHOCTH KodYerapa

MoOXXHO 1151 COBpEeMEHHBIX NMapOBO30B CYMTaTh, 4TO 1 Kr yras Aaet
MOIIHOCTb OKOJO 1 J. C. (Ha OKPYXHOCTH KoJeca). PaxTHUecKH OIBITHI
¢ TaHK-MapoBo30M 1—3—1 TrepMaHcKHUX TOCYJapCTBEHHBIX XK. I. danix

1 Cm. VDI 1930, Ne 34, cratbd MeTReAbTHH.
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pacxox yras (7000 kar) na 1 1 ¢.— 1,04 kI Ha YnpsXKHOM KpPIOKE NpH
MOWHOCTH OT 500 xo 800 1. c. TIpH JAYYIUIHX Yrasix STOT pacxofd NOHH-
Kaercs. Tak Kak CHAbHBIH Koyerap moxer nepe6pocatb B TONKy He 60-
nee 2500 kr yras B yac, TO, C/€AOBaTENbHO, MOIIHOCTb OOBIKHOBEHHBIX
11apOBO30B 0e3 MeXaHH4YeCKOro OTOMJeHHsi orpaHuyuBaercss 2500 u1. c.
IIpu stom exBa nm Kouerap MOwKeT OOCHAYXHTb TONMKY ATHHHee 3500 MM.

Crokkep B Hacrosilee Bpemsi OOGC/AYXKHBAeT peIIeTKH NJOUIaAbI0 O
17 M, 1 GeccnopHo 9Ta NAOWAAL MOXET GbITh yBeauyeHa A0 20 M2, npH
(opcuposke oronaenus 500 xr/m®* moxuo cxurats 10000 kr yras B uwac,
T. €. MOXHO noayuutb 10000 7. ¢. (B ueThipe pasa BHIIIIE COBPEMEHHBIX
€BPONEACKHX napoBo3os). Eme Jyulrve pesyabTaThl MOMXKHO BBILIE 10-
JYUHTL NIPH NBIVIEBHJAHOM TOIIJIHBE.

Mpenen no BepxHeMy CTPOEHHIO NYTH

Jlonyckaemoe paaBieHHe OT OCH B AMepHKe — 0 30 T H B HEKOTO-
pbix Mmectax gaxe a0 40 7. [lpenespbHoe YHCAO CniapeHHbLIX OCel B OAHOIN
paMe B HacToOfllee BpeMs — WIeCcTb !; mapoBo3nl 2—6—1 x. n. Union —

Meemkaa8a3a 55 Raposox mpybisy/iilm_300Ab¥H02ap mpys 85/ 2mm.
- H
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.8050)-;;,,:: ok - = ——if} et — — § Spﬁbmw
o ir”,”"_ . Y S e 4
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bur. 393

Pacific (¢ur. 225), xoropeix mocrpoeno yxe 88 mr. (1930 r.), umeror
AnameTp KoJgec- 1700 MM, u3 Yero BMJHO, 4TO NpH MeHbllleM JHaMeTpe
CIIADEHHBIX OCeH YHCIO MX MOXEeT ObIThb JOBeJeHO A0 CeMH NPH HajJje-
XalUX NPHCIIOCOOJEHHUSIX AN NPOXOAA KPHBHIX M CTPEJOK.

Ilpu mects ocsix ¥ aaBaeHMH OT OcH B 40 T noJyyaeM CUENHOH BeC
240 1, 4TO NpH KO3dHUMeHTe CHeNIeHHs /a5 AaeT cuny tard 53 500 kr
WIH npH ckopoctu 40 km/uac okoao 8 000 i1. c. Ilpu eBpomeiickoil Besu-
UMHE JaBJEHH OT OCH B 20 T MOWIHOCTb COOTBETCTBEHHO YMEHbINAETCH
BIBOE.

TIpu napoBosax couseHeHHEIX (LIAPHUDPHBIX), HanpHMep Maaiera HIIH.
lappara, 4yHCcaIO Oceli MOkeT GBITH VBeaWyeHo BABOE, ¥ TOTAA NOAYYHUM
cootBeTcTBeHHO 16000 u 8000 1. c. :

Tak KaK NpH XOPOIIHX NECOYHHIAX KOS(HUIMEHT CLENIeHHS MOXKHO
NOBHICHTL 1O /s, JAaBJeHHe e OT OCH B EBpome Ha MHOTHX JOporax
GyZer NOBLILIEHO MHHHMYM A0 25 T, TO NOCAexHSS nudpa Moxer OBIThH
yBeanyena jpo 10000 r. c.

Ha c¢wur. 393 npusesen npoext MerTueabTHHA — IrHGKOTO COUJEHEH-
HOro napososa Tuma I'appara, WMeIOIEr0 Ha KaXJIOM KOHIE TeJeXKY
Maanera, no cxeme 1—4—0 + 1—4—1 + 0—6—1 +0—4—1 (cpur. 393),.
K TOrla NpH JNaBJeHHH OT CHapeHHOH OcH Toabko 20 T yke HMeeT clien-

%126% CCCP nocTpoeH ennHWuHBH NapOBO3 C CEMbI0 CNIADEHHLIMH OCAMH THERA 2—7—2
{8 :
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HO# Bec 360 T, 4TO JaeT BO3MOXKHOCTH NPH KO3(HUUHEHTe CUENJNeHHUs OT
1/¢ 10 /4 w npu ckopoctd 35 kM/gac mmetb oT 9350 xo 11500 1. c.

Mpexea no raGaputy

I'aGapur orpaHuyeH B LIMPHHY H BLICOTY.

CpenHeesponeiickuil rabapur umeer wMpuHy 3150 MM u BbICOTY
4 300 MM (B HEKOTOPHIX cayyasx A0 4 550 mm). HaumeHbIWH# B AHIIHH —
2046 %X 4 191; B AMepuke pasHbie: B IIMPHHY — 0 3353 H B BBICOTY —
10 4927 mM. Hosbmi pycckuit rabaput HauGoublmit — wupuxa 3 600,
Bbrcota 5500 mm (1929 r.).

OrpaHHyeHHe M0 BBHICOTE He SBJAAETCH MOKAa OOPEMEHHTENbHBIM, HO
MO IIHPHHE OKAasbIBAeT BJMAHHE HA pasMepbl UHJIHHADPA, KOJIOCHHKOBOK
peLIeTKH M UMIHHIPHYECKOH 4YacTH KOTJa.

Luauuapsol. Hauboabumit AHaMeTp BHELWIHHX UHJAMHAPOB BBICO-
KOr0 JaBJeHHs NMpH espomedckux rabapurax — 880 MM (Ha TaHK-mMapo-
Boze 0—6—0 Goarapckux K. A. UHIHHAP HH3KOro aasieHuss 900 M)
Tlpu eBpOMEHCKHX MaJMbIX OTCEYKaX M MOTOMY BBICOKOH IKOHOMHUYHOCTH,
HAa OCHOBAHHMM ONBITOB TEPMAHCKHX IOCYJIapPCTBEHHBIX XK. M., MOMHO CYH-
Tath, 4T0 1 AM® OO6beMa HMAMHIPA MOXeET JaTh B cpejaHeM 4 J. c. (npu
GBICTPOXOAHBIX — HEMHOTO GoJiee, NMPY TOBAPHLIX — HEMHOTO MeHblIE).
[TosToMy NpH JBYX BHEIIHHX UHJHHApax auamerpom 880 MM, mpH Xoje
nopwHst 750 MM ¥ NPH OJHOM BHYTPEHHEM LHIHHJPEe TOrO e JHamerpa
npu xofe 700 MM MOXHO MOJYYHTH OKOJO 5250 1. c., ClIegOBaTeJbHO,
B COYJeHEHHOM TapoBO3e MNPH ABYX TeJexkax — okono 10500 1. c.

B Amepuke paboTajiu ¢ 3HAYHTEJIbHO GOJBIIMMH OTCEYKaMH (MOHSTHO,
B ymep6 SKOHOMHYHOCTH) IPH JAPYIHX OTHOLIEHHAX OObeMa LHIHHADOB
K TIJIONLAAH KOJOCHHKOBOH pemeTkd. B [epmanuu B cpexHem Ha 1 M
NJIOMAAH KOJOCHHKOBOH pemeTkd o6beM wuuaHHApoB or 100 (2—3—1)
2o 130 1 (1—5—0), a B8 Amepuke ot 80 (2—3—1) no 95 & (1—5—0).
CreoBaTeJbHO, NPH YBEJIHYEHHH cpeJHHX orceyek A0 0,4 MOXHO nouay-
YUTb CyLIeCTBEHHOE yBeaudyeHHe MomuOcTH. Kpome Toro, rabapur mno-
3BOJISIET JHMAMeTP UHJAMHAPOB yBeaMuuTh A0 930 MM, uro gacr eme 10%
VBEJHYEHHS MOLIHOCTH.

[Maomanapr KoaocHHKOBONH pemeTKH [lpu cpenneespo-
MEeHCKHX HOPMax TOMKA MOXET HMeTb IpejesibHble BHEIIHHE pa3Mepbl
3100 MM uau IUMPHHY KOJOCHUKOBOH pemreTkH — 2800 mM. [lnuHa Mo-
KeT O6bimh 7 000 MM, a nuouaas pasHa 7 000 X 2 800=19,6 M2 [Ipu ¢op-
cuposke 500 kr/m® B yac noayuum momuocts 9800 1. c.

NuameTp KOTaa moxerTb Obib Ko 3 000 MM (BHEIUHWH), HO NMPH
3TOM 3aKpbIBAeTCsl JJIS MALIMHHUCTA BHJ BHEPeJ, MOYEMY NPH TaKOM JHa-
MeTpe Hag0 ViKe CTaBUThb OYAKY BIepelH JbIMOBOH KODOOKH HJIH HTTH
Bcerga 3aJHHM XOJOM, YTO BO3MOXHO NPH OTOMJEHHH He(TbI HIH
yroabHOW mblibio (dur. 340 u 341). Tlpu OOBIKHOBEHHBIX K€ IapoBO3ax
BHELIHUHA AuameTp Bo3MoxkeHn okojgo 2800 MM, yro npu 7 500 MM AJHHEI
JbIMOTapHBIX TPYO JaeT HCHapsioilyl0 NOoBepXHOCTb 860 M2, KOJAHYECTBO
napa 55500 kr u umciao 1. ¢.—7 400, KOTOpOe NPH YBENHYEHHH HHTEH-
CHBHOCTH MOXeT ObITh yBeauueno go 8000 1. c.

Taxum o06pa3oM s OOBIKHOBEHHBIX NapoOBO30B, paboTarwilux nepe-
TpPeTHIM MapOM ¥ OTAaIIHBaeMbIX YIJeM, IPH eBPOMeHCKHX OTHOLIEHHAX
umeeM HauboJabllee orpaHuyeHHe no kotay—8000 x1. c, HO 3T0
BIOJHE MOCTHXHMMO. [IpH yBeJHUeHHH LIMDHHBI TONKH Ha 200 MM — mom-
HOCTb yBeauuutcss Ha 10%o (zo 8800 1. c.); npu 3TOM yBeJHUHBATH MOIL-
HOCTh TNACCAXHPCKHX INMApOBO30B HJA MNOJYYeHHA BO3MOMXKHOCTH BECTH
noesna BecoMm cBbimie 1200 T eABa M palHOHAABHO N0 COOOPAKEHHAM
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9KCNJIOATALHOHHBIM, TaK KaK NoAOOHbIE Moe3ja yKe TPYAHO OOCHYXKHBATb
M NPHHUMATh Ha COBPEMEHHBIX CTAHIMAX.

OTH JaHHble BbIBEeJeHbl H3 COBPEMEHHbLIX COOTHOIIEHHH HOPMAJbHLIX
NapoBO30B, HO BOSMOKHO H JaJbHedlllee MOBLIIEHHE NPeAeJOB MOUIHOCTH
NpPH YMEHbIIEHHH Pacxoja napa, NOBBLILIEHHH ero JabjeHHs (Xors Obl A0
20 arT npH COXPaHeHHH KOHCTPYKUMH COBPEMEHHOr0 KOTJIAa HJIH MpH YIO-
TpeG/IeHHH OYeHb BBICOKMX JaBJEHHH NPH KOTJAX CHELHUaJbHBIX THIOB),

———
=11

O

dur. 394

NPy YJAYYIIeHWH YTHIM3AUHH TeNJOBLIX MOTePb H NPOAYKTOB CropaHus
nyTeM BO3JyXO- ¥ BOJONOJOrpeBa H mp.

ITousiTHO, clenHble MPHUOOPHI JO/KHBI COOTBETCTBOBATH PAa3BHBAEMON
cuse TATH. Y HAc, NpH HameM raGapure, ecTb elle 60JblLIag BO3MOXHOCTb
TIOBBICUTL TIpeJe] MOLIHOCTH TIPH VCIOBHH PEKOHCTPYKUMH INYTH H
CIETIKH,

Ha c¢wur. 394 npusenen npoext dupmeur Badtep, [Tukox u K° (Anraus)
rubKoro couneHeHHOTO mapoBosa ['appara, mMouwHOCTEIO OKono 8 000 1. c.
Npu JaBJeHHH OT OCH 25 T H CKOpPOCTH 35 KM/yac.
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