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HA ®POHTE MCTOPUYECKOM HAYKU

Ot penakuuu g

Hmi(e MBI MevaTaeM 3amevanusi toapuuieid Crasumna, YKganoBa m Kuposa mo mo-
BOJly KOHCNEKTOB yueOuuxoB no «Mcropun CCCP» u «Hopoil mcropum», a raroke
nepejloByio JXypHana «BosbueBux» — «Mcropuyeckasi Hayka u JieHMHU3M» (B Ne 3,
or 1 ¢espans 1936 r.). ;

Bameyanusi npescraputesieii LIK, Bo rnaBe ¢ T. CTajayHbIM, KaK NPaBUILHO YKa-
3bIBAET mnepeioBas «BoJbuieBrkay 1, uMeloT «ryryboyaiiliee TeopeTHyeckoe 3HAYEHHE U
CTaBsAT BO BCIO WIMPb BONPOC 00 OTHOLIEHMH MNpOoJieTApUaTa K HCTOPUYECKON HayKe M
K HayKe BooOIIe». :

BuuManie, KoTopoe yjelisieT Hama napTus U audHo T. CTaimH Bompocam rpa<-
AAHCKOM MCTOPHH, I'OBOPUT 00 OTPOMHOM 3HAYEHHH [JIsl HAC BCETO MCTOPHYECKOrO
(poHTa B I1€JI0M, & B YACTHOCTH U 0 3HAYEHHH MCTOPHH TEXHUKH, paspaboTKy KoTopoii
Ham 3asemas MapKc B CBOMX 3HAMEHUTBIX 3aAMEYAHHMSIX TI0 MOBOAY KPUTHYECKOHA HCTQ-
puy TexHosoruu 1 JlenuH, TpeGoBaBIIMN OT MAPKCUCTCKOI HAYYHOI MBIC/IM JUAJIeK-
THYECKO! 00paboTKU MCTOPUM HAYKH M TEXHUIH.

Vicropuxn TeXHNKH TOJDKHBI CAMBIM BHAMATEJIbHBIM 00pa30M M3yyaTh JOKYMEHTBI
lapTii ¥ NPaBUTELCTBA 10 BONPOCAM T'PAXIAAHCKOI ncropuu. Ha dponte ucropun
TEXHUKHU My0JIMKyeMble JOKYMEHTH TpeGyIOT 0T HAC OKOHYATEeIBLHOTO M 0esorogopou-
HOr'o Tepexoja OT pasroBOPOB MO 10 B O /| Y TEXHHKH K H3JIKEHUIO ee KOHKper-
HOW ucTOpHH.

TpeGoBanne MHKUTL CXONACTHKY B MCTOPHYECKON HayKe 06si3biBaer HCTOPUKOB
TEXHUKH 00ecreunth OCBelleHHEe TEXHHYECKHX (AKTOB B KOOPAMHATAX BpeMEHH W
MecTa, MoKasaTh KOHKPETHO 00LIeCTBEHHYIO 00yCII0BIEHHOCTb TEXHHUYECKHUX CABUIOB,
AAThb TIyOOKMHA TeXHMYECKUH aHATU3 OCHOBHBIX COOBITMII B PA3BMTHH TEXHUKH.

3aMeuannsi pyKoBojwTeN el NAPTHA M NIPABHTENLCTBA TIOMOIYT UCTOPUKAM TeX-
HUKH yTOYHNTD STAlbl PASBUTHS TEXHHKH KamnurajaucTuyecKoro odiectsa. Ha ¢ponre
MCTOPHH TeXHWKH ObUIa pacnpocTpaHeHa n ucTopudeckas Kouuenuusi M. H. IMokpos-
CKoro, oTpunaiomas, mo Cyumecrsy, o0beKTUBHOCTb MCTOPMM M Oasupylomascs ua
IPMHLMIAX IKOHOMUYECKOr0 MaTepuannsma, HuYero oOIIero He MMEIOLIEro ¢ MapK.
CHCTCKMM YYEHHeM 0 JHaJIeKTHKE. .

3ameyanus Tosapumeii Cranmua, YKganosa u Kupopa yxassaior nyTh K MOJHOMY
NPEOI0JIEHHI0 ITUX OlUGOUHBIX B3IJISI0B. '

[pusnanne 00BEKTHBHOCTH MCTOPUM TEXHUKH TpeGyeT BMecTe ¢ TeM HIKUTHSA
CTPYBHUCTCKOIO TOJIKOBAHMSI 00'BEICTHBHOCTH, BBIPAXKAIOWIEr0CsT HA y4YacTKe HCTOpUM
TeXHUKH B 0e3y4acTHOM COOMpaHuM MCTOPHUECKUX (DAKTOB, B 0TKA3E OT BCKPBITHS 0C.
HOBHBIX ABIKYIWMX CWJI MCTOPUH, B TOM YHMC/Ie M MCTOPHM TeXHUKH.

! «BonemeBuky, 1936 r., N 3, crp. 1.



1, HA ®POHTE UCTOPUUECKONM HAVKHU

IeitcTBUTENIbHO, HaydHasl paspaboTKa W mpernofaBaHUe HMCTOPUH TEXHUKH BO
BTy3aX, COIJIACHO pemieHni0 Hosibpbckoro mienyma LIK BKII(0), aenaer MICTOPHIO
TeXHUKHM KPYIHBIM (DaKTOPOM B MOATOTOBKE TEXHHYECKUX KaJpoB COBETCKOW CTPAHHI.
VcTopusi TeXHUKH BBIABJISIET JOTIOJHUTE/IbHBI apCeHasl TeXHUUeCKMX BO3MOXKHOCTeH
JJIs1 PA3BUTUSI COBPEMEHHON TEXHMKH, NOMOTaeT NpaBujibHee MOHATH OCHOBHBIE JIMHUY
pasBuTHsl TeXHUKU. [lanbHelilee pasBuTHE MCTOPUM TEXHUKH, TOCTPOEHHONH HA MOA-
JIMHHO HAy4HOW OCHOBE, MAET JOMOJIHUTEeNbHOe MOATBep)KaeHHe Mblcau T. Cranuna
0 TOM, UTO «IAHHBIe HAYKU BCera NpPOBEPSUIMCh TPAKTUKOM, OIBITOMY.

CrelMasbHO B OTHOLIEHMH TPEToJaBaHUsl UCTOPUM TeXHUKHM OCOOEHHO BaXKHOE
3yadenue MMeT 3ameuanus ToBapuileidl Crammua, YKpanosa u Kuposa o xapakrepe
y4eGHUKa, B KOTOPOM «10/DKHO OBITb B3BELICHO KKI0€ CJI0BO M KA)KI0€e OTpe/eIIeHHe,
KOTOPBIiA 10JDKEH COCTABJISITBCS C OTPOMHBIM YYBCTBOM OTBETCTBEHHOCTH, Oe3 rieperpys-
KU U3JIOYKEHUS MEJIKUMU (aKTamu, C HeOOXOTUMBIM BbIIEJIEHHEM OCHOBHBIX MOMEHTOB.



3aMeuaHusi MO MOBOAY KOHCHEKTAa y4eGHHKA
no ,Hcropun CCCP*'

rpynna Banara ue BbInonHusia 3alaHuA W jJaKe He IIOHsJla CaMoro 3aJaHusi.
Ona cocraBuiia KOHCIEKT PyCCKO¥ ucropuu, a He ucropun CCCP,—T. e. ucropuu
Pycu, Ho 6e3 ncropuu HapopoB, KoTopble Bouu B coctas CCCP (He yuTeHBI JaHHbIe
no ucropun YKpaunel, Benopyccun, OUHISHAMM U APYTMX NPUOANTHHCKUX HApo-
HOB, CeBEPOKABKA3CKUX M 3aKABKA3CKUX HApofoB, HapojoB Cpexueil Asum n Jlanb-
Hero BocToxa, a Tai)Ke BODKCKMX M CEBEPHBIX HAPOJOB, — TATApHI, OAIUKUPHI,
MOp/BA, 4YyBalld W T. J.).

B KoHCreKTe He MONYepKHYTAa AHHEKCHOHMCTCKO-KOJIOHM3ATOPCKasi Pojib pyc-
CKOro Hnapusma, BKyIe C pyccKoil Oyp)Kyasueli M MOMeIMKAMK («LApu3M — TIOpbMa
Hapo/10B»).

B KoHCIIeKTe He MOYepKHYTA KOHTPPEBOIIOLMOHHASI POJib PYCCKOro LapuamMa BO
BHellIHeil nonutike co BpeMen Exarepunst 11 xo 50-x rogo XIX cronerusi u gajpuie
(«mapusm, Kax MEXIYHapOIHbIA HKaHLAPMY).

B KoHcIeKTe cBaNeHHl B OfHY Kydy (eofanusm u KodeoabHblii 1epuof, Koraa
KpecTbsine He OBLIM ellle 3aKpenolleHbl; CAMOepIKaBHblii CTpOil rocyaapcrsa U CTpoi
teonanbubii, Korga Poceusi Gb1a pasipo6iiena Ha MHOYKECTBO CAMOCTOSITENTbHBIX TIO-
JIyrocyapcTs.

B KoHCrnexTe CBasieHbl B OJHY Kydy MOHSITUS PeAaKUUsi ¥ KOHTPPEBOJIOLHS, pe-
BOJIIOLWST «BOODIe», peBostiolust OypiKyasHasi U peBoslowusl Oypy<yas3Ho-JeMOKPaTH-
JecKasi.

B KoHCTeKTe He JaHBI YCJIOBHSI M MCTOKM HALMOHAIBHO-0CBOGOJUTEILHOIO JBH-
JKEHNs1 TIOKOPEHHBIX LAapu3MoM HapoioB Poccuu M, Takum obpasoM, OKTAOpbCKast
PEBOJIIONMS, KAK PEBOJIOLKSI, 0CBOOOAMBINAS 3TH HAPOALI OT HAIMOHAJBLHOIO I'HETA,
OCTA€TCs1 HEMOTMBMPOBAHHOM, pPaBHO KaK HEMOTHBUDOBAHHBIM OCTAeTCs CO3/laHUE
Corwza CCP.

HoHcrexT n306miiyer BCAKOro pofia 3aTacKaHHBIMU TpadapeTHbIMK orpejesie-
HUSIMM BPOJE «mosnueiickuit Teppop Huxonas I», «Pasunmunay u «[lyraueBmunas,
¢HacTyIuieHHE NoMemuubeil KonTppesosoiun B 70-x rr. XIX crosnerusiy, «nepBhe
Iary MpoMBbILUIEHHOT'0 mepeBOpoTA», «MepBhle MIArk Lapuama u O0ypyxyasun B 6opbbe
¢ pesosnorueit 905—907 r.» u TaK panbiue. ABTOPBI KOHCIIEKTA CJIENO KOMUPYIOT 3a-
TACKaHHBIE W COBEPLICHHO HeHay4Hbie oNpe/e/ieHHsT BCSIKOro poja OypiKyasHbIX HCTO-
PUKOB, 3a0biBasi 0 TOM, YTO OHM 0GSI3aHBI NIPENOAATL HALIEH MOJIOLEKH MAPKCHCTCKHUE,
HAYUYH0-000CHOBAHHBIE OIIPEAEIeHus],

1 {Ilpaspay, 27 STHB. 1936 r.



6 HA ®POHTE HMCTOPHMYECKON HAYKH

KoHcneKT He oTpa)kaeT posiu U BIUSIHUSI 3amajHO-eBpONeiCKUX OypiKyasHo-
PEBOJIIOLUOHHBIX U COLMAIMCTHYECKUX JBIDKeHUN Ha QopmupoBaHue OyprKyasHoOro
PEBOJIIOLMOHHOTO JBM)KEHUST U JABIKEHHUST MPOJIETAPCKO-COLMAIUCTUIECKOro B Poccuu.
ABTOPBI KOHCIEKTA OYeBMAHO 3a0bUIM, UTO PYCCKHE DPEBOJIIOLMOHEPHl CUMTAIM Ccebst
YYEHHKaMU M I0CJIe0BATe/IsIMUM H3BECTHBIX KopudeeB OypiKyasHo-peBOJIIOLUOHHON
M MapKCHCTCKO# MblcM Ha 3amafe.

B KoHCmeKTe He y4TeHBl KOPHM TepBOil MMIepUaIMCTUYECKON BOMHBI M pOJIb
LapusMa B 9Toil BOMHe, KaK pesepBa Jisl 3aIl.-eBPOMNEHCKUX HMIIEPUAJIMCTHYECKUX
Aep)KaB, paBHO KaK He yYTeHa 3aBMCHUMasi pPojib, KaK PyCCKOro Lapuama, TaKk U pyc-
CKOI'0 KamuTaju3Ma OT KamuTajga 3amagHo-eBpONelCKoro, BBUAY Yero 3HAYeHHe
OKTSIOPbCKOIT PeBOJIIOLMH, KAK 0CBOOOANTE/IbHUIILI Poccun OT ee MmoyiyKoJI0HMaAbHOIo
TM0JIOYKEHUs, OCTAETCS HEMOTUBUPOBAHHBIM.

B KOHCIEKTe He yYTeHO Hajuyue OOLIeeBPOIEiiCKOro MOJMTUYECKOro Kpusuca
repej, MUPOBOW BOIHOM, BBIPA3MBIIEroCs, MEXLYy IpOuYMM, B ynajxe Oyp)KyasHoi
JeMOKPATHH U TapJaMeHTapu3Ma, BBUAY Yero 3HAYeHWe COBETOB C TOYKH 3PEHUS. MH-
POBOI MCTOPUY, KAK HOCHTEJEH MpoJIeTapCKoil 1eMOKPATUU ¥ OPTraHoOB 0CBOOOMAEHHS
 pabounx M KPECTbSIH OT KaNuTajJu3Ma, OCTAETCS HEeMOTHBHPOBAHHBIM.

B KoHCHeKTe He yureHa Gopb0a TedeHuii B npassiileil KOMMYHUCTUYECKOM napTHH
CCCP u Gopnba ¢ TPoLKU3MOM, KaK C MpOsIBJieHHEM MEIKOOYp)KyasHoi KOHTppeBo-
JIOLH,

M Tak pnajmee u ToMy MOL00HOE.

Boo01iie Haj10 CKasaThb, YTO KOHCIEKT COCTABJIeH KpaliHe HepsILUINBO U HE COBCEM
rpaMOTHO C TOUKM 3pEHHsI MapKCcu3Ma.

MBI y)Ke He TOBOPMM 0 HETOYHOM CTHJIe KOHCIEKTa 1 00 urpe B «CJI0BEUKHY, BPOJe
Toro, uro Jhxeamutpuii Hasgan Jmurpuem «HaspanHeIM» M1 BPOJIE (TOPYKECTBA CTa-
pbix (eoganos B XVIII Bexer (HeM3BECTHO, OJHAKO, KyAa AeIMCh M KaK cebs1 Besu
«HOBBIe» (heojasibl, ec/ OHM BOODIIE CYLIeCTBOBAjIM B 3T0 Bpems) U T. A.

Mgl cupTaeM HeoOXOAMMBIM KOPEHHYIO TepepaloTKy KOHCIEKTa B AYXe M3JI0KEeH-
HbIX BBIlIE MOJNOYKEHUH, NPH 3TOM [OJDKHO ObITH YYTeHO, YTO pedb W/ET O CO3JAHUH
yueOHuKa, I/ie H0/DKHO OBITh B3BEIIEHO Ka)KA0€ CJIOBO M Ka)K10€ ONpeiesIeHue, a He
0 0e30TBETCTBEHHBIX YKYPHAJILHBIX CTAaTbsIX, [Ae MOXKHO OosraTh 000 BCEM M KaK
YrOJHO, OTBJIEKAsICh OT YyBCTBA OTBETCTBEHHOCTH.

Ham nyxen Ttaxoit yuebnuk ucropun CCCP, rae Obl mcropus Benukopoccuu
we oTpeiBasach oT ucropuu Apyrux Hapogo CCCP — 9T0 BO-NEPBBIX, — M I/e ObI
uctopusi HapojoB CCCP He oTpeiBaiach oT MCTOpuu o0uieeBporeiickoi u, BOOOILE
MHUPOBOW MCTOPUH, — OTO BO-BTOPBIX.

U. CTAJIUH.
A. YXIAHOB.

C. KUPOB.
8. VIII. 34 r g



SameuaHuss 0 KoHcrekTe yue6HuKa , HoBoit ucropun

Bcne,mcmne TOr0, 4YTO HOBAsl MCTOpUS, camasl Oorarasi Cofep)KaHUeM, IepeHaChI-
UleHa COOBITHSIMHM, @ TAK)Ke BBHAY TOr0, 4TO camoe IJIaBHOE B HOBOIl mcropun Oyp-
YKyasHBIX CTPAH, eC/IM MMeTb B BUJY IEPUOA A0 OKTs0pbCKoil pesosouun B Poceny,
310 moGesa (paHIly3CKoil peBOTIONMY U yTBep)KeHre KanuTanusma B Espone u Ame-
' puxe, — cuuTaeM, 4to OpuI0 OBl J1ydie, ec/iu OBl yueOHUK HOBOI HCTOPHM OTKPBIBAJICS
rnaBoit o (panyscKoil pesomonuu. ISt CBS3M C NPEIECTBYIOMMMH COOBITHAMMU
MOKHO 6bUIO OBI TIpeAmociaTh He0OJIbIIOE BBEfEHHE C KPATKUM HM3JI0)KEHHEM OCHOB-
HBIX COOBITHI HUIEPJIAHACKON M aHIJIMHACKON peBoJIIOLMiA, OTHecs MoApo0HOe u3JIo-
JKeHHe CoOBITUI Hunepnaﬂucxou ¥ aHMJMICKON peBosOLMit K KOHIY yueOHMKA
cpefHeil UCTOPYH. -

Crajio ObITb, Mbl IPeJIaraeM BBIKMHYTb M3 KOHCIEKTA MepBylo yactb (6 1J1aB),
T. €. BeCb IEpBBIl pasjiesi, 3aMeHUB ero KpaTKUM BBeJ[EHUEM.

['71aBHBIM HEJTOCTATKOM KOHCIIEKTAa CYhTaeM TO O00CTOSITE]IbCTBO, UTO OH HEL0-
CTATOYHO PE3KO TO[UepKHUBaAeT BCIO IIyOMHY PA3HMLBI U MPOTHBOIOJIOKHOCTH MEXULY

pesomonueit gpanirysckoii (OypryasHoii peBostonueil) 1 OKTAGPHCKOHA peBosTIOLIEH
B Poccuu (CoLuasMCTHYECKON peBOJIIOLHe). OcHOBHOI 0CHI0 yueOHUKA HOBOW HCTO-
PUM [0/DKHA OBITb 9TAa MMEHHO WJes TMPOTHBOMOJIOKHOCTH MY peBoJloLuei Oyp-
yKyasHoil M coluanucThueckoil. [Toxasarh, uro (paniysckas (1 Beskas uHasi) Oyp-
JKyasHasi peBoJIoLus, 0cBoOOAMB HAPOJ OT uereil peojammsma a0conioTusma, Ha-
JIOKWIA HA HEero HOBBIE LieNy, LieNu KamuTajansma u Oyp)KyasHoil JeMoKpaTHH, Torja
| KaK CoLpuanucTHIecKas pesosoius B Poccun pasbuia Bce M BCAKME LeNd 1 ocBo0o-
JAujia Hapox oT BCeX Q)OpM 9KCII0aTallud, — BOT B 4YeM JOJDKHA COCTOATH KpacHast
HUTb y4eOHMKA HOBOW HCTOPUH.

Heb3s1 09TOMY J0NYCKaTh, YT0OBI (PpPaHIy3CKYIO pesonmumo HA3bIBAJIU MPOCTO
«BEJINKOIi», — ee Hafo0 HA3LBATb M TPAKTOBATb, KAK PEBOJIOLUI0 Oyp)Kyasmylo.

PaBHBIM 00pa30M HeJIb3s1 HA3BIBATB HAIILY COLMAJMCTHUECKYIO PeBOJIOLuI0 B Poc-
CUM TIPOCTO peBoJIIolMell OKTS0PHCKOil, — ee HAJ0 HA3BIBATH U TPAKTOBATH, KAK pe-
BOJIIOLMIO COLMATMCTHYECKYIO, PEBOJIIOLUIO COBETCKYIO.

Coo0pasno ¢ 9THM HA/0 [epPeCTPOUTb KOHCIEKT yueOHUKA HOBOH MCTOPUH C MOA-
©0poM COOTBETCTBYIOLIUX OIIPEE/IEHNl 1 TEPMHUHOB.

Pas0MBKY HOBOW MCTOpUM B KOHCIIEKTEe HA [(BE YaCTH CUATAEM MAJI0 MOTUBUPO-
BaHHOM U CJyYaiiHOit, IPOU3BEIEHHON 110 KAKOMY-TO HEMNOHATHOMY NpU3HAKY. Mbl OBl
cupTanu 11e1ecoo0pasHbiM  pasduTh HOBYI MCTOPHMI0 HA TPH YacCTu:

Tlepsasi yacTh — OT (paHuy3cKoit OyprKyadHoil peBoOLUMH 10  (PpaHKoO-
npycckoit Boiiupl U Tapmwkcroit KomMmyHBI (ucKmounTeNbHO). IT0 GyAeT mepuox no-
Oeapl M yTBep)KIeHHs KallUTaIu3Ma B IMepeoBbiX CTPAHAX.

1 ([paspa», 27 suB. 1936 .



8 HA ®POHTE UCTOPUUECKONW HAVKU

Bropasi yacte — oT ¢panko-npycckoil BoiiHbl M ITapmyKCKOH KOMMYHBI O IO
Genpl OKTAOpPBLCKOIT peBosoLM B PoccMM ¥ OKOHYAHMSI MMIEPUATMCTCKON BOMHET -
(BKJTIOUMTE/IbHO). IT0 OyeT Nepuoj HAYyaBLIErocs ymnajKa KamnuTaliusMma, IepBoro
yaapa 1o KamuTajau3my co cTopoHbl IlapmyKCkoil KOMMYHBI, mepepacTaHusi CTaporo
«cBOOOHOrO» KamuTasMsMa B HMIlepHaiu3M M cBepyKenusl Kanutanusma B CCCP
CUJIaMH OKTSI0pbCKOW PEBOJTIOLNU, OTKPBIBIIEHl HOBYIO 3pY B MCTOPUM YeJIOBEYECTBA.

Tpetbsa yacTb ot Kouia 1918 roga (rog oKoHYaHUs BOMHBI) 10 KoHuA 1934 roxa.
10 OymeT mepuoJ TOCIEBOEHHOI'0 HMIIEpHAIM3MA B KaNUTAIMCTUYECKUX CTpaHAX,
9KOHOMUYECKOT0 M MOJIMTUYECKOr0 KpHU3Kca B 9TUX CTpaHax, mepuoj (ammsma u ycu-
JieHus1 60pbOBI 32 KOJIOHUY U Cepbl BAUSHUS C 0AHOW CTOPOHBI, U € APYToil CTOPOHBI —
nepuoj rpakaanckoit Boitnel 1 untepBeruuu B CCCP, nepuoj nepBoit U Hayaso BTO-
poit maTwierku B CCCP, mepuoj noOegoHOCHOr0 CTPOUTENLCTBA COLMAIM3MAa B Ha-
1eii cTpane, nepyoj HCKOPEHEHUsI M0CTIEAHUX OCTATKOB KAMUTa iu3Ma, NMepHof Mo0esbe
u nogbema B CCCP couuanucTuyeckoit MHAYCTpHH, Mo0eapl CouMann3mMa B JiepeBHe,
no6e/bl K0JIX030B M COBX030B. MbI cuntaem 6oJiblIoif ommrOKoM, YT0 aBTOPEI KOHCIIEKTA
o0puiBaloT ucTopuio Ha 1923 roxe. Ity owMOKY HAZ0 UCIPABUTDH, JOBEST UCTOPHUIO /10
KoHua 1934 roga. B coOTBeTCTBUM € 3TUM IPH/ETCS gponssecm nepeiesIKy ¥ repe-
pacnipefielieHue Martepuania, pasjiesioB M IJIaB.

Xopouro 6bUT0 OBl 0CBOOOIUTbL KOHCIEKT OT CTAPBIX 3aTac1<aHme BBIPAYKEHU
BPOJiE «CTaphblil MOPSLOK», «HOBBIA mopsmox» u np. Jlyuure Obuio OB 3aMEHUTb HX
CJIOBAMH  IOKANIUTAIMCTAYECKUIT TOPSIIOKY MM ellle Jiydine «a0CcoOTUCTCKO-(eo-
JHaJIbHLIA TIOPSITOKY, a BMECTO «HOBOIO TMOPSAKA» CKA3aTh «IOPSIAOK KanmuTaausma u
OyprKyasHoii jemokpatumy. [1py TAKoM U3MEHEHUN TaK HA3bIBAEMBIii (HOBBIN ITOPSAIOKY,
T. €. KanuTaJMCTUYeCKMii MOPSNOK, OyfeT BBIJISIAETb y)Ke KaK TOPSIOK CTaphiif,
B CPABHEHHH C COBETCKUM cTpoem B CCCP, npeicTaBIIsioNIMM BEICIIMIT THII YCTPOUCTBA
4eJI0BEYeCKOoro o01ecTsa.

Xopoo 6u110 651 TAIOKE 0CBODOAUTH KOHCIIEKT OT UPE3MEPHOr0 0OMIIMS «IMOX».
«3moxa KOHCYJIbCTBAY, «3noxa Hanoneona», «vmoxa [Mupextopuny, — He CIMLIKOM.
JI¥ MHOTO 3T0X?

Ham KaKercsi Tax)Ke HeNpaBWJIbHBIM, UYTO KOJIOHMAJIbHOMY BOIIPOCY YAEJIEHO
B KOHCIIEKTe HecopasMepHo Majo mecta. B To Bpemsi, kaxk YKopxx 3angam, Ilnenr-
nepaM, Kurmmaram u T. J. y/ieieHO J0CTATOYHO MHOrO BHUMAaHUS, KOJIOHHAJILHOMY
BOTIPOCY U TIOJIOYKEHHMIO, CKa)KeM, B TaKOM rocyjapcrse, Kak Kuraii, yneneno mano
BHUMAaHHA.

Bbis1o GBI TAKOKe XOPOLIO 3aMeHUThb (popMysty «o0beauHenne I'epmanuu u Uranmmy
dopmyoii «soccoeputenre 'epmanun u Hranuu B €amoCTosITeNIbHBIE I'OCYapCTBay.
MHaye MOYKeT 10OJyYnThCs BIleUaT/IeHne, uTo pedb ujier He o GopbOe 3a BoccoeuHeHNe:
TaKUX paHee pasapoliieHHbIX rocyaapcrs, Kak [epmanust n Mramusi, a o6 obbeaune-
HUU 3TUX TOCYAAPCTB B OJHO I'OCYJApCTBO.

B o0ulemM KOHCIEKT HOBOM MCTOPUM COCTaBJIeH, Mo-HalleMy, Gosiee TOJIKOBO, Yem
woucnexT ucropun CCCP, Ho cymOypa B 3TOM KOHCIIEKTE BCE )Ke JOCTATOYHO MHOIO.

H. CTAJIUH.
C. KHPOB.

A. JKIOAHOB.
9. VIII. 34 r.



Hcropuueckass nayka u sneHuHusm (,bBosbiieBux”,
1936 r., Ne 3)

nocmHOBﬂeHne Cosera nHapopHeix KomuccapoB Cowosza CCP u LIHK BKII(0) orT
16 masg 1934 roga «O npenomaBaHuM Tpa)kKpaHcKoil uctopuu B 1uKonax CCCP» u B
ocobennoctn onyosnKoBaHHble Tenepb nocraHosienue LK BKII(6) 1 CHK CCCP or
26 suBapsi 1936 roga m 3amedanus Topapuileid M. Cranuwua, A. ) Kganosamu
C. KupoBa no moBoay KoHCHEKTOB y4eOHuka mno «Mcropuu CCCP» u yueOHuKa
«HoBoit ucTopun» HMEIOT UCKIIIOUUTE/IbHOE 3HaUeHne. i nocranosyennsi LIK BKII(6)
u CHK CCCP u 3ameuanus npejcraputesieil LlenTpanbHoro Komutera BO IjlaBe C TO-
BapuuieM CTaJMHBIM TOKAa3LIBAIOT, KAKoe I'POMAJHOC MOJIMTHYECKOe 3HAYeHHe Halla
napTusl ¥ NPABUTENILCTBO NPHAAIOT UCTOPUUECKON HAayKe, MAPKCUCTCKOI ee pa3paboT-
Ke, ee TMpENOJABAHMI0 B HIKOJAX M CO3JAHUI0 y4eOHMKOB MCTOPUH JJISI MOJIMTHYE--
CKOro BOCIHUTaHUs TpyAsumxcst macc. OHM BMeCTe ¢ TeM MMEIOT ruryGouaiiiiee Teope-
THYECKOe 3HAYEHHE W CTABAT BO BCIO IIMPL Bompoc 00 OTHOIIEHHH TpoJieTapuaTa K-
MCTOPUYECKON HayKe M K HAayKe BooOIIe.

[TocTaHOBKA mpenofaBaHUsl TPAKIAHCKONA MCTOPUM M COCTaBJieHHMe Y4eOHUKOB
10 MCTOPHUU SIBJISIIOTCS OJHUM U3 BaKHEHMIIMX MOMEHTOB B JieJie I'PayKIaHCKOro, MoJk™
THYECKOT0, MAPKCHUCTCKOI'0 BOCIUTAHMS MOJIOE)KU Hallel cTpanbl. OT OCTAHOBKH JieJia
B 1IKOJI€ 3aBUCUT KYJIBTYDHBIA M IOJIMTHYECKUHA YpPOBEHb MOAPACTAIOLIUX ITOKOJIEHHUH
Hapo/Ja Halleil COLMANINCTUIeCKONH CTPaHbI, TeX ero NOKOJIeHHH, KOTopble B OumKaii-
nlee BpeMsl CTAHYT AKTUBHBIMH I'POKIAHAMM Hamlero obuiecTsa. BocnuTaHue ke M3
MOJIOABIX JIOJell Co3HATeNbHBIX TPaKiaH U OOpLOB 3a COLMAIM3M, YMEIOLUX I0-
MapKCHUCTCKH Pasbupathbesl B NOJUTHYECKUX CODLITUAX, 3aBUCHT B 3HAUYMTEJILHOW Mepe
OT TOT0, KAK OHM YCBOST MCTOPHUIO YeJIOBEYeCTBA, UCTOPUIO KJIACCOBOM IKCIUIOATALIMH
u ocBoboauTeNbHON 00pbOBI TpyAsIUXCs, GopbOBl 32 COLMAIN3M, UCTOPUIO PYKOBO-
AMTEbHULBL 3TOI BesMKoi ocBoOoaUTeIbHON GOpBHOBI — GOJILIIEBUCTCKON MapTHH.
JLis1 TaKOro BOCMUTAHUS TIOKOJIEHUSI CO3HATENIbHBIX CTPOMTeEsIed COLMAaMCTHYECKOro
obmectBa M OopIOB 32 KOMMYHM3M HaM HeoOXOAMMA >KUBAsi UCTOPUS C M3JIOYKEHUEM
BOKHeNNIMX (PAKTOB M COOBITUIT B UX XPOHOJIOTHYECKON MOC/Ief0BaTeIbHOCTH, ¢ Xa-
PaKTepPUCTUKOI BOKHEMIIMX UCTOPUYECKUX JesiTesiel 1 uX paGoThl, a He OTBJICUEHHBIE
cxembl. CoBHapKoM 1 LIK BKII(6) emte B cBoeM mocranosienuy ot 16 mast 1934 roga
YKa3bIBaJIM, YTO

«peuIaroiyM yCJIOBUEM TIPOYHOr0 YCBOEHUS yYalUUMUCS Kypca UCTOPUU SIBJISIETCST
cobnrofeHre MCTOPUKO-XPOHOJIOIMUECKON I10CIIe0BATEIHOCTH COOBITHI ¢ 005-
3aTeJIbHBIM 3AKPEIUIEHHEM B MaMATH y4YalUXCsl Ba)KHeHIINX MCTOPUYECKHX SIB--
JIEHWii, MCTOPUYECKMX [esITellel, XpoHoJornueckux jar. To/lbKO Takoil Kypc



10 HA ®POHTE UCTOPUYECKON HAYKH

MCTOPUM MOYKET 00ecreunTh HeoOXOoAUMYI0 [JIs1 ydalluXcsl [JOCTYIHOCTb, Ha-

[JISITHOCTD U KOHKPETHOCTb MCTOPHUYECKOr0 MaTepuasia, HA OCHOBE 4YEro TOJIKO

¥ BO3MOYKHBI NPABH/IbHBIA pa3dop ¥ NpaBujibHOE 0000LIeHre HCTOPUUECKHX CO-

ObITHiI, MOABOASIIME yYAIMXCSA K MAapKCHCTCKOMY MOHUMAHUI HCTOPUNY.

Takoe ycBoeHHe I'Pa)KIAHCKON HCTOpUM UesI0BEYeCKoro o0llecTBa MOJIOABIM [10-
KOJIEHHEM HACYIIHO Heo0XOAMMO MMEHHO B Halleil cTpaHe, TAE HOJIMTU YeCK a sl
fesiTeNbHOCTbL nNepecTasa OBTHL MNpuUBHUJEerue#. He-
MHOT U X, I/ie IeCATKH MUJIJTMOHOB IPUHUMAIOT yYacTHe B YIIPABJIEHUH FOCYAaPCTBOM.
IjIe COBETCKAasi JEMOKpATHsl MOJAHMMAETCSl HA BeJIMYAilIyi0 BbICOTY. Pasputue CoBeT-
CKOM JeMoKpaTHM TpenosaraeT AajbHeHIMiA poCT TOJUTHYECKON CO3HATEeJIbHOCTH
Macc, MapKCHCTCKOIO, JIEHHHCKOrO IIOHMMAHMSI COBETCKMMM TpayKlaHamu myT:# u
3aKOHOB PA3BUTHS YeJIOBEYECKOro 00IlecTBa, 3aKOHOMEPHOCTEN M MepCreKTHB ITOro
pasBuTHsi. YCJIOBHEM Mepexofa K MOJHOMY KOMMYHHCTHUECKOMY OOLIECTBY SIBJISACTCS
MOJAHATHE YPOBHS TpyAa padouero A0 YpOBHS TpyJda HHKEHEPHO-TEXHUYECKHX pa-
OoTHuKOB. BMmecTe ¢ Tem 9T0 TpelyeT TaK)Ke HEBUJAHHOIO elle MOJHATUS YPOBHS I10-
JINTHYECKOH CO3HATEILHOCTM M KYJIBTYpHOIO pocTa Bcero Hapoja. Kcropus ecTb
HayKa 0 BO3HMKHOBEHHU, PA3BUTHH U YTA/IKe KJIACCOBLIX 00IIECTB, €CTh HAYKa 0 KJjlac-
coBoii Gopnbe, o mosmtuie. [Toatomy K ucTopuu obpauianuchb, ee U3ydaau BCe IO-
JIUTUYECKUE JesiTe/Id TPOrPECCUBHBIX KJIACCOB OOIIECTBA, M OT HAYYHOWH HCTOPUH
0e)Kasim 1Moji MPUKPBITHE CYOBEKTUBUCTCKUX KOHLENUUIT M€0/I0rM yMUPAIOIKUX KJlac-
coB. [Jl/Is TpayKIaH HAUIel CTPaHB! HEOOXOAUMO 3HAHUE 00bEKTUBHOM, HAYYHOH HCTO-
puM, TIOTOMY YTO 3TO SIBJISIETCSI OCHOBHOM IPEATIOCHUIKOM TOAHATHS BCeX YJIEeHOB Ha-
urero ofUeCTBA HA BBICUIYIO CTYMeHb MOJUTHYECKOH CO3HATEILHOCTH.

Benuuaitimii Bpex Hanecso (pakTuyecKoe yCTpaHeHHE A0 HELABHEro IPOILIoro
penojaBaHusl UCTOPUM U3 HauUX Kol CoBeplUIEHHO HETEPIUMbIM CTajlo TO, YTO MbI
He MMEJIH JI0 CHX MOp Cepbe3HBIX HAYYHBIX WHCTUTYTOB IO MCTOPHH, HTO JAXKE Cyllle-
crBopaBumii npun KommyHucTudeckoii axagemun HuctutyT ucropui 3axupein. He-
00X0MMO Terepb JIMKBUAMPOBATH AHTMMAPKCUCTCKHUE, AHTUJIEHHHCKHE TEOpUH, TIo-
KOHYMTb C JIMKBUIATOPCKUMM B3IJISIAaMH HA HMCTOPUUYECKYIO HAYKY, HMEIOLMMHUCS
B paborax moxoitnoro M. H. ITokposcKoro, Kotopble yMajsiioT poJib, 3HAUYCHHE UCTO-
pUYECKON HAyKM M (PAKTHUIECKH XOPOHAT ee.

IIK BKII(6) 1 CHK Coiosa CCP moguepKuBaiOT, 4T0 9TH BPE/HbIE TEHACHUUU U
HOMBITKY JIMKBUALMY UCTOPUM, KAK HayKH, CBS3aHBI B MNEPBYI0 0YEPELb C pacrpo-
CTpaHEHWEM CPE/M HEKOTOPBIX HAUIMX MCTOPUKOB OUIMOOYHBIX B3TJIAZO0B, CBOWCTBEH-
HBIX TaK Ha3biBaeMoil «icropuueckoit mosie IToKpoBCKOro»:

¢...3aJa4a TPEOOJIeHHsT 3TUX BPEIHBIX B3MJISJIOB SIBIISIETCS HEOOXOAUMOI

NPEIOChUIKON KaK JUIsl CoCTaBjieHUsl YYeOHMIKOB 0 MCTOPUM, TaK & s pas-

BUTHS MapKCHUCTCKO-JIEHHHCKOW MCTOPUYECKOM HAYKH W MOAbEMA HCTOpHYECKOro

obpasoBanusi B CCCP, uMmelonux BaKHeliiree 3HaYeHue JUIS jlejla HAIIEro rocy-

JapcTBa, Haued nmaprud u Ui 00ydeHust MoJAPACTAIOIIEro MOKOJICHUSD) .

M. H. IToxkpoBckuii cBoeil KpuTHkoii Oyp)KyasHoil ucropuorpa@uu ChIrpas ro-
JIOYHUTEBLHYIO POJIb B MAPKCHCTCKOH MCTOpuYecKoil Hayie, CBOMM pasobsauyeHuem

BUIHEAIIMX TIpeJcTaBuTesiell OypyKyasHoit mcropuyeckoif maykn XIX u  nHavaisa
XX Bexa, UX arnoJiorMu L@ApU3Ma, HEeHAyYHOCTH MX B3IJISA0B OH /0KA3aJl MOJIHYIO

HECOCTOATE/IBHOCTL ITUX HCTOPUKOB.
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B 6Gopnbe ¢ mpeanusmoM Oyp)KyasHBIX M MeJKOOYp)KyasHbIX ucTopukos ITo-
KPOBCKHii, 0HAKO, Bes1 00CTpes1 UX NO3ULMIT C TOYKU 3pPEHUsT IKOHOMUYECKOro MaTe-
puagusma, KaK M3BeCTHO, HUYero oOLIero He MMEIOLEro ¢ MapKCHUCTCKHM yUeHHEM O
JMajieKTuKe. 910 He CilydaiiHo mpuBesio [TokpoBcKoro K cxemaTusmy, 4y»<aomy 00Jib-
LIEBUKAM, W He T03BOJIMJIO BCKPHITL M MOHATH INOJJIMHHOE HCTOPUYECKOE pPa3BHUTHE.
B pesyabrate M. H. IToxpoBckuit 3amyrascsi, CTaB Ha COBepLIEHHO HEBEPHBIA IMyTb
oTpunanus o0beKTHBHON mcTopuu. Eme 3agosiro go Hameit Besnkoit nposerapckoii
pesosiouu Mapke M DHresib¢ B cBoux paborax «Hemenxasi ujeosiorusy, «AHTH-
Jopunry u ap. pasodsiauuian 0yp)KyasHyl MCTOPHUYECKYI0 HAYKY, BCKDBUIM €e ICEB-
JIOHAYYHOCTb U TOKA3aJIH, YTO TOJILKO CTOSI HA TOSULUAX INPOJIETApHaTa MOYKHO CO-
3/aTh [IeiiCTBUTE/IbHO O0BEKTUBHYI0 HMCTOpHYECKYI0 HayKy. IloxkpoBckuii jxe, crosi
Ha MO3MIMUA IKOHOMUYECKOI0 MaTepuasim3ama, HaOGOpoT, npulles K OTpULaHuo MCTO-
pUYECKOM HAyKM KaK OOBEKTHBHOM, ME@KLY TeM KaK ToJbKo Ha 0ase Iyy0oKoro,
MapKCUCTCKOro M3y4YeHnsl (PAKTOB MO)KHO IOHATb MOJJIMHHBIE 3AKOHOMEPHOCTH pas-
BUTHSI yesioBeuecTBa. BiecTsiumyu 06pastamMy 3TOro MOTYT CIIY)KUTb TaKue paboThl,
Kak «Kanurtamy Mapkca, «Passutne KanuTtaiuama B Poccumy unm «Mmnepuanusm
KaK HoBeimmii atan xkanuranusmay Jlenuna, «Bompocel jeHunnsmay CrasiuHa.

"B TpyAax KJIacCUKOB MapKcu3Ma a0cTparupoBaHie, KaK W3BeCTHO, HHYEro
00LIero He MMeeT ¢ «hopMaJIbHOIt JIOTHKOi, ¢ npeHedpe)keHueM K (paxTam, a HaobopoT,
BBITEKAET M3 CaMOro rJy0oKoro M TIIATEJIbHOI'0 MCTOPUYECKOro M3Yy4eHHST KOHKpET-
Hoctu. IloxkpoBckuii »Ke mpeneOper aToii mepseiimiell 00513aHHOCTLI0O KKIOr0 Map-
keucra. Tak, B cratbe «Mjgeannamy u «3aKkoHbl uctopuuy I[TOKPOBCKUI NPUXOAUT
K 3aKJIIOUEHHIO, COBEPLIEHHO YY)KIOMY MapKCU3My.

«KaK HM CTpaHHO 3TO MO)KeT 3ByuaTb, — nuuleT [IoKpoBCKuit, — HO OH
(peub WJET O BOMNpOCE 3AKOHOMEPHOCTH MCTOPUYECKOro pasButusi. — Ped.)
pelaeTcsl He CTOJILKO MCCIIe0BaHuEM (AKTOB, CKOJBKO OTBJICUEHHO-JIOTMIeCKHMU
coobpakeHuAMMI» 1. ;

d1a JaHb WAEATM3MY, KOHEUHO, HHUEro OOLIEro He MMEIOU[asi C MapKCHU3MOM,
J0JDKHA OBITH OECIOINAgHO BHIKOpYEBAHA M3 MCTOPHUYECKOW HayKu. VIMeHHO mpewe-
Ope)Kenue K M3y4eHHI0 KOHKPeTHOCTH TipuBesio [TokpoBcKoro K Tomy, uto B €ro pabo-
TaxX XapaKTePeH CXeMATH3M, He MO3BOJIMBLIMKA €My IOHATbL M O0BSICHUTbL LEJBbI psij
VICTOPUYECKUX SIBJIGHHIA.

Jlenun mpeaynpexaan IToKpoBCKOro o HeoOXOAMMOCTH CTPOMTb YYeOHMK TaKUM
00paszom, uToObl yuammecsi 3Haau aKTh, 4T00O B He OBIJIO BepXo-
raspcTsa. IToKpoBeKuil, ogHaKo, mpowesn MuMo 9TuX 3amedanuii Jlemnna. 3a-
meuanusi ToBapuuleii Cranuna, YXpanosa u Kuposa mo moBojy KOHCIEKTa HCTOpUH
CCCP TaroKe npeaynpe)Xaaim aBTopoB 0 He0OX0AMMOCTH OeCTolaAHOr0 H3YKUBAHUS
cxematuama. OJHAKO HEKOTOphle u3 y4eHUKOB ITOKPOBCKOr0o, aBTOpPHl HOBBIX Yueo-
HUKOB, MpOSIBUIM TIOJIHOE HEeNOHMMaHMWe 3a/la HWCTOPUYECKON HAYKH: TOAMEHsIsA
MCTOPHIO BYJILIAPHOW MCTOPUYECKOH NyOIMLMCTHKON, OHM, MO CyTH [eja, npoda-
HUPOBAJIM MCTOPUIO KAK HAYKY M TeM CAMBIM CTaJIM HOCUTEJISIMM AHTUMAPKCHUCTCKHUX,
AHTWIEHHHCKUX B3IJIAA0B HA MCTOPUIO.

CxemaTusaM, KaK HM3BECTHO, ObUI TeM TsDKe/JbIM IPy30M, KOTOPLIA Iomewasi

1 M. H. MMoxposcKuii, Vicropuueckass nayxa u Gopnba iaccos, seit. I, ctp. 6.
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M. H. IToxpoBckomy cognan‘,;yqeﬁqnx 110 MCTOPUHU, He0OXOoMMBIIl NpoJieTapuary. Cxe-
MaTH3M He clyvaiiHo npusesl JIOKPOBCKOTO K LEJIOMY psiLy AHTHJIEHHHCKHX B3TJIsi-
JOB B MCTOPUYECKOI HAyKe, B TOM YHC/Ie K Uy)K10ii MAPKCU3MY M JIeHHHU3MY KOHIIEN-
UMM O POJI (TOProBOro KamuTajnay B Poccuu, KOHLENLMH, MCKA3UBIIEH KJIACCOBYIO
XapaKTePUCTUKY CaMojiep)KaBusi. R, o

IMpeogonenne oumbox u OezxusHenHolx cxem M. H. ITokpoBckoro, mosieromumx
ellle HAJ{ MHOTMMH HAIIMMU UCTOPUKAMMU, €CTh TIepBOOYepe/HAs 3a/laya HAIero UCTOpH-
4ecKoro (ppoHra.

Haw, npeuéTaBmenﬂM HOBOT'0, COLMAJIMCTUYECKOro o00miecTBa, HeoOXoaAuMo
3HATb MOJJIMHHYI0O MUPOBYIO UCTOPHUIO C peBHEMIINX BPEMEH X0 HACTOSIIIEr0 BpeMeHH,
n00 OHA NMOMOYKET M0KAa3aTh MyTb HALIEro PasBUTUSI U HeM30e)KHOCTb Haluel modesl.

Korja kanuranucruieckoe obuiecTBo ObUI0 ellle POYHO M LEJTMKOM Pa3BUBAJIOCH
N0 BOCXOJALIEH JIMHUM, KOrjia Kasajaoch, YTo B TedeHHe BCell MCTOPUM YeSIOBEUECTBO
PasJiesisijioch HA KJIACCHI YIHETEHHBIX M yrHetaresieif, Mapkc u JHresbc, BBIBOAS U3
NPOTUBOpEUHiA KamuTasmama Heu30e)KHOCTb ero rudenu, »KagHo HAOPOCHIMCH Ha
uccnefoBanusi Moprana o6 ucropum pojoBoro ObITa MHIEHCKHUX TIJIeMeH, H3ydasu
MCTOPMIO arpapHeIX oTHowleHui I'pelun 1 Puma u uctopuio repMaHcKoit MapKu. STUM
OHM CTPEMWJIMCh TOJBKO K OJHOMY — HAiTM B MCTOpUM 4YeJI0BeYeCKOro obLiecTBa
NOJJIMHHBIE [[0KA3aTeJIbCTBA TOI0, YTO KJIACCOBOE 00LIECTBO, OCHOBAHHOE HA YAaCTHOIL
- co0CTBEHHOCTH, He BEYHO, UTO AesleHre 00IlecTBA HA KJIACCHl M KaNUTAIU3M IOSIBUIUCH
Ha oTIpeJiesIeHHOM CTyneHn 00LIeCTBEHHOr0 PASBUTHS M HA IPYTOil CTYIIeHH 001IeCTBEH-
HOI0 PAas3BUTHs, BHIIOJHUB CBOK pOJb, A0JDKHBI OBITH CMETEHBI C MCTOPUYECKOi
CILIeHBI.

Korpa Jlennn u Cranux BblpabaThiBaid CTpaTerni0 M TaKTUKY padouero xiacca
B TIEPBOI MPOJIETAPCKOI PEBOMIOLIMH, OHU, TAK YKe KaK MapKc u JHIesbC, BIJIS/bIBA-
JIMCb B IJ1y0b BEKOB M MCKaIW TMOATBEPYKIEHUI CBOMM MBIC/ISIM B MHUPOBOI MCTOpHH.
U Korja TpOLKUCTHI, 3HHOBBEBIIBI BBICTYIM/IM NPOTUB JIEHHHCKOH TEOPHH O BO3MOYK-
HocTH moGe/ibl CoLMaIN3Ma TepBOHAYAJILHO B OHOI Halei crpane, ToBapuly Crannu
B CBOeil 3alluTe JICHHHU3MA OJieCTsille OMMPAJICSl HA OMBIT MUPOBON HCTOPHH.

Ha VII nnenyme MKKH, B 1926 roay, ToBapuuy CTajuH roBOpUII:

«[lns Toro, utoObl (eojasbHAs CHCTeMa Xo03AKCTBAa J0Kasaja CBOE Ipe-
BOCXOJICTBO HaJ{ pabCcKoil cucTeMoit X03511CTBA, Ha 9TO Y110, Ka)KETCs1, 0KOJIO JBYX-
COT JIeT, eciv He MeHblre. [la uHaye U He MOIrJo OBITh, TAK KaK TEMI Pa3BUTHS
b1 TOrJa CTPAIIHO MeJJIEHHBIM, @ TEXHUKA MPOM3BOJCTBA Obisia Gosiee yeM mpu-
MUTHBHA. _

Jlnst Toro, uyrobbl OypyKya3Has cucTema Xo3siiicTBa Jl0Kasajia CBOE IpeBOC-
XOJCTBO Haf (peoanbHON CUCTEMON X03siicTBa, HA 9TO YLUIO YTO-TO OKOJIO CTa
JIeT MM M TOro MeHbmie. Y>Ke B Hefpax (eomanbHoro obuiecTsa 6ypiKyasHas
cucTeMa X03siCTEA M0KAa3aia, YT0 OHA CTOMT BHIIIE, MHOTO Bhbille, 4eM (eoasn-
Hasi CHCTeMa Xo3stiicTBa. PasHuua B cpoxax o0BACHseTCA TyT Gosiee OBICTPBIM
TeMIIOM pa3BUTHsi U Goiee pa3BUTOW TeXHUKOM OyprKyasHoit cHCTEMbI X0351HCTBA.

C Tex mop TeXHUKA 0OHaApy )Kuia HeObIBasIble YCeXu, a TeMIl PasBUTHUS CTat
npsimo  GeleHbIM).

Hanee, Topapuiy CrajuH chopaimmBaj, KaKue UMeloTcss OCHOBAHMS y Tpouxoro
ATPE/TIONIOMKUTD, YTO COLMAIIMCTHYECKON cucTeMe XoasiicTBa moTpebyercst aisi poKa-
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3aTesIbCTBA CBOEro MPEBOCXO/ACTBA HA/l KANMTAJIMCTUYECKO! CUCTEMOM X03sICTBA YTO-TO
0K0JI0 cTa JjieT?» («O0 ommosuimm», crp. 537—538).

[CnyOokuil, Hay4YHBIA JIEHHHCKUI aHa/ M3 MUPOBOI UCTOPUM, CMEH SKOHOMUYECKHUX
<dopmaiuii, Takum 00pasom, MOMOr Hameidl mapTuu BO IJiaBe ¢ ToBapuilem CTajMHBIM
HAMETUTD TPABUJILHbIE, HHIHE Y)Ke HCTOPHYECKH TOATBEPIKICHHbIE TIepCIIeKTHBLL. Bech
ONBIT MUPOBOI NCTOPHHM BMECTE C TEM MOKA3bIBAET HAM, YTO CHCTEMA, KOTOPasi /JoKasasa
CBOY [peUMyLIecTBa, Hen30eKHO Tobe)aaeT Bo BCeM MUpe, 3aCTaBJIsisl YHTH CO CLEHBI
CTApyl0 CHCTeMy, BBISIBUBLIYIO CBOIO HECOCTOSITE/ILHOCTB. '

Mapkc, Jurensc, Jlennn, CTaauH BMeCTe C TeM CO BCel Cepbe3HOCTHIO U I1yOuHOI
U3yyasi MAcCoBBIE IBIDKEHUS] BCEX BPeMeH M HAPOJOB, YTOObI U3 HUX BHIBECTH 3aKOHbI,
4TO0bI B HUX HAITH METO/bl, KAKKMHU OJ{HA BJIACTb 3aMeHsJIach APYTOif, 0OfHA 00IeCTBEH-
Hasi Gopmaiusi — JApyroil. Ymnomunanue Mapkca o HeoOXOAUMOCTH JOIOJIHEHHUS MPO-
JIETApCKOil peBOJIIOLIUMKM BTOPLIM H3[AHUEM KpeCTbsIHCKOW BOWHBI CBHM/IETE/ILCTBYET
0 riayGokom 3HaHud MapkKcom aToro popa AsiKenuit. OTBer ToBapuiia CrajMHa He-
MeLKOMy mucaTe0 IMuiio JIIOABUTY TOKa3bIBAET, KaK IJIyO0KO 00JbLIEBUK TO/DKeH
MHTepPeCoBATbCS UCTOPUYECKUMH JIMYHOCTSIMH, MACCOBBIMU [IBMIKEHUSIMHU:

«Mbl, 00JIbIIEBUKH, BCErJa MHTEPECOBAIUCH TAKMMH HCTOPUYECKUMU JIMY-
HoCTsIMU, KaK BosiotHnKoB, PasuH, IlyraueB u ap. Mbl BUieJIM B BBICTYIUIEHUSIX
9TUX JIOJeH OTpayKeHHe CTUXMIHOIO BOSMYIUEHUsl YTHETeHHBIX KJIACCOB, CTH-
XUAHOI0 BOCCTAHUSA KPeCTbsIHCTBA HpOTI/IB' (peO,U,aIIbHOI‘O ruera. ,U,JIH HacC BCeraa
TpeJCTABJISUIO UHTEPEC U3yUYeHHe MCTOPUM IepPBBIX MONBITOK M0A00HBIX BOCCTa-
HUM KpeCTbsTHCTBAY.

W u3 aToro usydeHusi UCTOPUH MOZOOHBIX BOCCTaHuii ToBapuil CTajuH Jejaer
BbIBOJL:

«Ho, KoHeuHo, KaKyi0-HUOy/(b aHAJIOrUI0 C 00JIbIIEBUKAMU TYT HeJb3sl po-
BoguTh. OT/e/ibHble KPECTbSIHCKHE BOCCTAHUS [JaXKe B TOM CJlydae, eC/M OHH He
SIBJISIIOTCS TAKMMU pas300iHBIMUM M HeOpraHM30BaHHbIMU, KaK y Crenbku Pasuna,
HH K 4eMy Cepbe3HOMYy He MOryT NpuBeCTH. KpecTbsiHCKHE BOCCTAHMSI MOTYT
NPUBOJUTL K YCIEXy TOJIBKO B TOM Clyyae, €CJIM OHM COYETAIOTCSl C pabouyumu
BOCCTAHUSIMU, M €C/iM paboune PYyKOBOASAT KPECTbSIHCKUMU BOCCTAHMSIMUM.

Hameuasn mepcriexkTuBy Hamiero passuTusi, CTaJMH BIJISIABIBAETCS elle TiiyoKe
B TNpoIIeJIIHe BeKa U HA COBelaHUU pabounX-CTaXaHOBIEB OCTAHABJIMBAETCS HA CTH-
MyJIaX TNpPOM3BOAUTEJILHOCTH TpyAa Tpu deofausme, KanuTajusMme, COLHUAIU3ME.

Paspe mocyie 3TOro KT0-7M00 MOYKET OTBA)HUTHCSI CKa3aThb, YTO HCTOPUSI — He
HAayKa, a TOJIbKO (IIOJIMTUKA, OTIPOKUHYTAs B Ipoluoey? Pa3se mocje 9Toro He sicHO,
YTO MMEHHO TIIATEJIbHOE 00BEKTHBHOE W3ydyeHHE HCTOPUM YeJI0BEYECKOro oOuiecTna
AAeT BeJMYAWIIYI0 MYAPOCTb JJIsI IOJIMTHYECKOr0 PYKOBOJCTBA? '

Besi uCTOpHsT YesioBedecTBa € TOTO BPEMEHM, KaK paclalioch MepBoObITHOE POO-
Boe 00uIecTBO, ObLIA UCTOpUE GopbOBI KJIACCOB, HCTOpHel SKCIIOATALMU YTHETEHHBIX
YTHeTaUMMK, UCTOpHel Oopb0OBI yrHETEHHBIX 3a CBoe oCBOOWIKAeHHE. PasButune
nporpecca YesioBevyecKoro o0iiecTsa, paspuTHe NPOU3BOJMTEILHBIX CUJI, TIPOMCXOAUIIO
B pamKax 9aroro o0llecTBa.

Ha o6meii ocHoBe pasjiesieHusl Ye/0BEYECKOro OOLIECTBA HA KJIACCHl MPOMCX0-
AMJIA CMEHA OJIHOr0 OCIOACTBYIONIEro Kjacca APYTHM, CO3JAaBajMCh U TUOJIM roCy-
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JapCTBa, HAPO/Ll 00BEAMHSIINCH B HALIMOHAJIbHBIE FOCYAAPCTBA, TePSIU MOJ HATUCKOM
BpPAroB M ONATb 3aBOEBLIBAJIM CBOI0 HE3aBHCHUMOCTb. B pamKax aToro KJiaccoBoro o6-
nlecTsa ObUIM TEPUOABI, Korga OYpHO pOCIM IPOU3BOAUTEIILHBIE CUJIBI, KOIJA BJIACTb
MOJIOZOI0 KJlacca INojjep)KuBaja HUX pasBuUTHe, M IEPUOJBI, KOIAA IMOJUTHYECKAs
BJIACTb I'OCIIOJCTBYIOIEro Kjacca CTaHOBWJIACh TOPMO30M MX pasputus. Kanuranusm
€CTb 3JI0 10 OTHOIIEHHIO K conuanusmy. Kanuraauam ecTb 6J1aro 1o oTHOIIEHUIO K eo-
AanusMy u BooOue cpeaHeBeKoBbl0. KanuTanusm yTBep)KHAJICS KaK HOBBIA CTpoit
NyTeM PEBOJIIOLMA M YKpPEIUIsI CBOe FOCIOACTBO Yepe3 CO3/laHNe KpemnKoii rocypap-
CTBEHHOW Biactu OyprKyasuu.

Hukakoit KoMMyHHCT He MOYKeT npeHeOperaTb MCTOpHeil coBCTBEHHOr0 Hapoja.

«Te KOMMYHMCTBI, KOTOpbIE I0JIaraioT, 4T0 BCE 3TO He KacaeTcsi paGoyero
KJlacca, KOTOpbie HUYEro He /earorT, YTOOBI UCTOPUYECKHU IIPABUJIbHO, B MOAJIMHHO
MapKCHCTCKOM, JIEHHHCKO-MApKCUCTCKOM, JIEHMHCKO-CTAJIMHCKOM JyXe OCBEeTUThH
nepejl TPYASIUIMMUCS MAccaMu IpoIuioe X COOCTBEHHOro Hapoja, YTo0bl y B -
3aThb CBOI TemepelHIOW OopbOy C ero peBOJIIOIUOH-
HB(MY TPAaAUNUAMU B 0P OUIJOM, — ITH KOMMYHHCTH( J00POBOJILHO
NPeJ0CTABIIAIT (alMCTCKuM (hanbCuduKaTopam BCe, UTO €CThb LIeHHOT0 B HCTOPH-
YeCKOM IIpOIIOM HALMH, JUIsl OypauuBaHUsl HAPOAHBX MAaccy, — TOBOPUIL
toB. HumutpoB Ha VII xourpecce KomuHrepHa.

Hac, KoMMYHNCTOB, KacalTCsl KAK BONPOCHI O MACCOBBIX JABMKEHHMSIX MPOLLIOTO,
0 PEBOJIOLMOHHOM GopbOe YrHeTeHHBIX NMPOTUB CBOMX YTHeTaTeseil, TAK M BONpPOCHE
0 CO3/IAHMU PYCCKON roCYapCTBEHHOCTH, 0 0oph0e C HHO3eMHBIMU OKKYTIAHTAMM, HA
npuMep NoJsIKamu U mBegamud B 1612 ropy.

Poccuio Ouymi Tatapsl, Ouin mBeAbl, 61U TOJSIKM; MOJIB3YSICh €€ O0TCTAaJIOCThIO,
OHM 3aXBaTLIBAJIM €e TeppUTOpUU. JlesATeIbHOCTh TeX MCTOPUYECKUX JIMYHOCTEN,
KoTopsle pabotasyu Haj ocBoOo)KieHnem Poccum OT MHOCTPAHHOrO Mra M MHTEPBEH-
UMK — TpaBAa, BO MMSI MHTEPECOB MOMELUKOB M TOProBLEB, — KOTophle Goposmch
npoTuB Tpespallenusi Poccun B KosioHUI0 0oJiee CUILHBIX B TO BPeMsi FOCYAApCTB, —
9Ta JIeATeJIbHOCTh JO0J/DKHA OBITh TaxyKe NPABUJILHO OCBellleHa, HECMOTPSI HA TO, YTO
NIoMelnIbe-Kanuraaucruyeckass Poccusi crana. rosjHee OIJIOTOM peaKLUM, TIOPbMOi
HAapoAOB U MEKIYHAPOAHBIM >KaHIapMOM. COBepIHeHHO HEAOIIyCTUMBI IIOIIBITKM aB-
TOPOB y4eOHMKOB u300pa)kaTh, HATPUMEp, SIBHOTO areHTa MOJbCKUX HHTePBEHTOR
Hayana XVII Bexa — JbhKegMuTpust — TpeACTABUTEIEM KPECTbSIHCKUX JBHYKEHMI,
a Mununa u IloapcKoro — opraHusaTopoB IOMeIIMUbe-KyIedeckolt  06opoHsl,
M3rHABLIEH WHTEPBEHTOB, — IPOCTO KOHTPPEBOJIOLMOHEPAMH, KAK 3T0 HM300parkasin
ABTOPbl y4eOHUKOB, INPU3HAHHLIX HEY/L0BIIETBOPUTEILHBIMHU.

‘ Cienysi IlokpoBckomy, aBTOphl YYeOHMKOB He NpHAABAJIU, HATpUMep, Cepbes-
HOro 3HaueHus fesarenbHoctyu [erpa Ieproro u ero pedopme. Mexxay Tem tosapuiy Cra-
JauH euwle B 1931 rofy Aas MapKCHMCTCKYIO OIEHKY jesTe/bHOCTH [lerpa.

«..Ilerp Benuxuii, — ropopun TtoBapuuy CrajuH, — cpesnaa MHOTO ISt
BO3BBILIEHUST KJ1acCa IIOMEIIMKOB M Pa3BUTUA HAPO)KIABLIEr0Cs KyTEYecKoro
wiacca. IleTp cienan 04eHb MHOTO JJIS1 CO3/AHMSL M YKpeIIeHUs] HALMOHAILHOTO
rocyaapcrsa nomeriukoB u Toprosues. Hamo ckasate TaroKe, UTO BO3BHILIEHHE
KJlacca TOMEIMKOB, CojieiicTBIe HAPOXKIABLIEMYCsT KJaccy TOPTOBLIEB U YKperuie«
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HMe HAllMOHAJIbHOI'0 I'OCY/AapCTBa 3THUX KJIACCOB IIPOMCXOAMJIO 34 CUET KPernocT-
HOr'0 KpeCcTbsAHCTBA, C KOTOPOI'o ApaJii TPpU LIKYPbD.

B pesysibraTe no0e/bl Klacca moMeluKoB U Oypykyasun napckast Poccus crana
OIJIOTOM peaKLUd W TIOpbMOM HapojoB. 3ajavell HAIMX MCTOPUKOB SIBJISIETCS TOKA-
3aTh Mnpolecc 3aKabdasieHnsI MHOTUX JIeCSITKOB HAPOJ0B PYCCKHM 11apU3MOM, T0Ka3aTh,
KaK, IO0JIaBJisisl HApo/bl CBOEH CTPaHbI, APU3M TPEBPATUIICS BMECTE C TEM B MEX1Y-
HApOJHOro )KaHgapma. ITOT BBIBOJ U3 MCTOPHU LapU3Ma AaBHO ObUI cAenaH JIleHMHBIM
v CTajMHBIM, HO aBTOPBI YYeOHMKOB He YOCY)KWJIUChH NPOCJEJUTb 3TOT NpOIece Ha
BCEM ero pasBuUTMH. Be3 3Toro, 0HaKo, HEMOHSITHO HALMOHAJIbHO-0CBOOOHTEIBbHOE
ABIWKeHue B Llapckoii: Poccuu. :

Pycckasi OyprKyasnasi ucropuorpadusi CTpeMusach ONpaBAaThb HMMIIEPUATUCTH-
YeCcKyl0 TOJMTHKY Lapu3Ma, sIBJISIBLIEroCsl TIOPbMOII HApoJ0B U MEXLYHAPOJHLIM
ykaupapmoM. Jisi OypryKyasHol MCTOPHUYECKOH IICEeBIOHAYKU CYIIECTBOBA TOJIbKO
OJlMH BeJIMKOPYCCKHUIA HAPOJL, & HAPOBI YKPAUHCKHUIA, Oesopycckuit, Hapoasl IToBo/DKbS,,
IMpubantuxu, CeBepHoro Kaskasa, 3akaBkasbsi, Cubupu, Cpeaueit Asun u Jlanbuero
Boctoka oHa 00BsiBIs/Ia Hapoaamu 0e3 MCTOpUM MJIM )Ke C MCTopuell, He MMelomieH
Cepbe3Horo 3HaueHusl. Byp)KyasHble UCTOPMKM IHCAIM MCTOPUIO KOJIOHMU3ATOPCKOiM
JesATeNIbHOCTH LAPCKUX I'eHepasioB B 9TUX KpasiX, yMaJuuBasi 0 HapoJax u o Toii 6opnoe,
KOTOPY0 3TH Hapo/bl BeJiK 32 CBoe 0CBODOMAeHHE. ITO ObUIO UCKAYKEHNEM IO/ INHHON
MCTOpUM B HMHTEPECAX IAPUCTCKON MOJIMTHKH MOJABJIEHHS] M PYCCU(DUKALMH OSTHX
HapopoB. B CoBeTcKoii cTpane, rje yHHUTOYKeHbl BCSKUN HALMOHAJbLHBIA IHET U He-
PaBEeHCTBO, I/le BCe HAPO/ABI PABHLI, 10/DKHA OBITH BOCCTAHOBJIEHA MOJJIMHHASI UCTOPUSE
HAPO/I0B, KOTOpbie BoIM B C0I03 COBETCKUX COLMAINCTHYeCKUX pecnybsnk. Cocrapu-
tesu yueOunkoB no ucropun CCCP He yunm 9Toro, He NMPHUHSIM BO BHUMAHUE 3ame-
vanuii Tosapuueil Cranuna, YXpanosa u Kuposa, panmm Tonabko wucropuio Pycu, u
noatoMy «OKTAOpbCKAs PeBOJIIOLMSA, KAK PeBOJIOLMs, 0CBOOOLMBILNAS 3TH HAPOAKI OT
HALIMOHAJBHOTO THETa, OCTAeTCs] HEMOTHBHPOBAHHOM, paBHO KAaK W HEMOTHUBHPO-
BaHHBIM ocTaercsi cospanue Coroza CCP».

[MousitHo, uTO TaKue yueOnuxku ucropun CCCP HenpurogHbl IJisi COBETCKOW
IIKOJIBL.

Hcropuss CCCP He siBJIsSIeTCsl M30JIMPOBAHHOM, a €CTh YacThb MHUPOBOI HCTOPHM.
Poccusi Gputa Gosiee c1abbM 3BeHOM B LieNH MMIEPUAIMCTHYECKUX IocyAapcTB. OK-
TAOpbCKasl PEBOJIIOLMS SIBUJIACH Pe3yJIbTATOM He TOJIbKO pasBuTusi Poccuu, HO U BCEro
MUpoBOro passuTHA. OHA €CTb HAYan0 M TIPEATIOCHUIKA MUPOBOH MPOJIETapCKoii
pesosnonuu. [ToaTomy neKiOuMTENBHO BaKHO M3yueHHe BceoOlueil MCTOPUH, B 0CO-
Oennocrn HaubGosiee Goraroii coObiTusSIMM HOBOW McTOpuM. BypiKyasHasi ucropuye-
CKasl HayKa, He NPHU3HABABIIAs MCTOPUM MaJIBIX HApPOjoB PoccuM, He npusHasaja
TaK)Ke MCTOPUHM KOJIOHMAJIbHBIX M 3aBHUCHMBIX HApOJOB, CUMTASl MX HE HMMEIOLUMH
3Havenus isl ucropuu. Brepseie B CCCP, 10 ykasanusim Topapuma Craamua, ucro-
pusl J0JDKHA ObITh H3yueHa M NpPErojaHa KaK BCEMUPHAsSI UCTOPMS, BKJIOYASI M MCTO-
PHIO KOJIOHMAJIbHBIX M 3aBHCHMBIX CTPaH. BbiBoABI U3 BCeoblleil u BceMUpHOI uCTOpUM
SIBJISIIOTCST UCKJIIOUMTE/IbHO BA)KHBIMU ISl TIOHUMAHMSI BCEr0 BCEMUPHOUCTOPHYECKOrO
npouecca Jyisi IOHUMAHUS MyTel ¥ NEPCHeKTHB MHPOBOLO Pa3BUTHSI.

3ameuanusi Topapueii Cranuna, Kuposa n YKianosa Hameualor HCK/IIOYHTEIbHYIO
10 CBOEH SICHOCTH M YETKOCTH TIepPHOAM3ALMIO HOBOW MCTOpHH.
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[lepBasi yactb — 0T (paHIy3CKOii OyprKya3HO# PeBOIIOLUH 10 (PaHKO-TIPYCCKOi
BOUHBI ¥ TMapmyKCKoil KOMMYHBI (MCKJIOUUTENIBHO).

Bropas 4actb — 0T paHKo-TIpyCccKoil BoMHBL 1 [TapimKcKoit KOMMYHBI 10 T00eb!
OxTa0pbeKoii pepomonuu B Poccuu ¥ OKOHYAHUSI UMIIEPUAIMCTCKOM BOMHBL (BKITIO-
YUTEJIbHO).

Tperbsi yacte or—wKoHua 1918 roga (rog OKOHYAHMSI BOWHBI) [0 KOHIA
1934 ropa.

Ot mobexsr OyprkyasHoit (GpaHIy3cKoil peBosoLMH — M00e[bl KaNuTalIu3Ma - -
K 1no0eze Benmkoii nponerapckoit pesosoruu B CCCP, oTkpeiBiIeil 9py coluanuama,—
TAKOB IyTb HOBOW MCTOPHH.

B 3TuxX 3amevyaHusIX reHuasabHO OYepYeHbl BeXH MCTOPUYECKH 000CHOBAHHOM Iep-
CIEeKTUBBI HeoOXOMMOCTH M HeusOeyKHocTH mobejsl colpainama Bo BceM mupe. Kcro-
pudeckasi 000CHOBAHHOCTb HeoOXoaumocTd Besnukoit mnposetapckoit pesoJsoLuy,
ee mobega B Halleil CTpaHe SIBISIOTCS MPEANOCHUIKOM mobeapl coluanusMa BO BCeM
Mupe. =

B Benuxoidl Gopbbe TpyAsIMXCsi MacC 3a CBepyKeHHE BJIACTH OKCILIOATATOPOB,
3a COLMAIM3M, YMyJIpEHHbIE ONBITOM BCeil MCTOpUM desloBedeCTBA, CTosii Mapkc,
duresib¢ ¥ JlennH, crout ToBapuuy CTajauH, KaK MCIOJIMHBI, TMOAHUMAIOMIMECS Haj
BCEMU MCTOPUYECKUMH JIMYHOCTSIMM Iporuioro, u6o onu BefyT 0opbly He 3a 3ameHy
TOCIOJCTBA O[HOTO KJlacca PYrUM, a 3a YHUYTO)KEHUE BCAKOM SKCII0ATALIMU YeI0BeKd
yeJI0BEKOM, 3a mobely HOBOro, COLMAJIMCTHYECKOro, OecksiaccoBoro o0MIEeCTBA.
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VicTopus pasBUTHA 3€PHOBBIX yOOPOUYHBIX- MALLIUH

I/ls BCeX TPOM3BO/ICTBEHHBIX MPOIECCOB 3EPHOBOIO XO3sIHCTBA HAMOO0JIEE OTBET-
CTBEHHBIM siBJIsieTcsl mpoliecc yOopku xieba —jkarBa. CKarbh XJie0 Halo B camble
KOPOTKHUE CPOKU, YTOOBI YMEHBIIUTH MOTEPH OT OCBINAHUS, & IPU CUJIBHO 3aTSIHYBIIEHCS
y6OpKe M COXpaHUTb ypo)Kaif OT TOJIHOM rubeny; B 9TOM pelIammasl 3ajava Lejoro
CeNbCKOXO03s1iicTBeHHOr0 roja. Pyunasi y6opka cepnamu u Kocamu — pabora upes-
BblYAiiHO Tpy/fOeMKasl, a MPH HAMpPsDKEHHOCTH yOOpKU M TshKenas. Hexapom KpecTbsi-
HUH HaspBaJl Mepuoj yoopKku xjeba «CTpamoiiy.

Heo6xoxumocTh youparh Xjeb B Cample KOPOTKHE CPOKH, UTOOBI HE TIOTEPSATH YPo-
JKaif, a cjieoBare/bHO, U 3aTPayeHHbIl TPyA M CeMeHa, ONpefessla TpU PyYHOH
yGopKe camplii pasmep T0CeBa 3epPHOBHIX KyJabTyp. OTCI0[a CTAHOBATCS MOHSITHBIMU TO
0cob0e BHHUMaHHE, KOTOpPOE YEJANOCh Ipoueccam YOOPKM 3epHOBBIX KYJIbTYp, U
MHOTOYHMCJIEHHBIE TOTBLITKA TaK MJIM MHA4ye YCKOPHUTb )KAaTBY XJieba.

Cepn Kak opyaue y6opKu M3BecTeH ¢ Iy6oKoii gpeBHoctu. Emie u ceituac B Ad-
rauucrane, [lepcuu, Typuun u psje APYTUX CTPaH ¢ NPUMUTHUBHON TEXHUKOI 3emiie-
JleJIisl OH COXpaHMJICA KaK eMHCTBEHHOE opyaue jist yoopku xjeba. [laxe y Hac,
B CCCP, eute B 1928 r. /5 moceBHOM MUIOMIA/ 3¢PHOBBIX KyJIbTYP CYKHHAJIACh CepIaMH
1 Kocamu L. MeJsIKoe KPeCThSIHCKOe X03AWCTBO HE MOIJIO TIPUMEHSITh B CKOJIBKO-HUGY/Ib
LIMPOKOM pasmepe KPYMHON MAIIMHHOM TEXHUKM AJs1 yOopku Xueba.

Eme pabomnanenbueckne jatudysanu Pumckoit mmnepun muITaJUCh paspelinThb
3a/la4y yKaTBbI XJ1e0a He pyKaMu, a 0COOBIM IPUCIOCOOIEHNEM, TPUBOAUMBIM B IBUYKEHUE
BOJIAMH, TAaK HAa3bIBAEMON «TaJIbCKOIf »KaTBEHHOM MAaIUIMHOW», omucanHoi [TamHuem
crapumm (77 r. H.9.) u Iamtaguem (355 r. u. 9.). Tloceanuii gaer TaKoe onucanue
aroit «manmupy. «Ha monax Tammum ocoGeHHBIM criocoGom cHuMaercsl Xjel oueHb
CKOpo; Tam 6e3 KHEIOB JAeHCTBHEM OJHOTO OblIKa CHUMAWT XJieG ¢ GOJILIIOro MOJIsl B
oquH feHb. st aroro ymorpebisiercst mpocrasi mammua. OHa NpeacTaBisieT JBYX-
ICOJIECHYIO TEJIeKKY; Ha OCH ee IIOCTAaBJIeH KBAAPATHBI SIIMK, GOKa KOTOPOro HIYT
KHU3Y Y)Ke; Kpail nmepeHeli yactu suuKa C/eJlaH HIDKe NMPounxX Kpaes, U Ha HeMm I0-
Ca)KeHbl MesiKue 3y0Obsl, HalpaBJieHHble KOHLAMM BIEPE], HECKOJbKO KBEpXy, COOT-
BETCTBEHHO BBICOTE XJIEOHBIX KostocheB. C3aiu sIMKA MPUKpPEIIeHbl ora00/1, B KOTO-
pele Brpsiraercsi ObIK FOJI0BOM K SIIIUKY; OBIK ujeT u ABwKeT mammuy. Koria ona Boif-
IET B CTOSIHIT Xy1e0, KOJIOChs MOAXBATBIBAIOTCST 3y0ObsIMU, BA3HYT MEKLY HUMU U OT-
PBIBAIOTCST OT cTebuieii B SIMK, a 00eCKOJIOMIEHHAST COJIOMA OCTARTCST C3a/AM; TIOTOHIIUKH
HanpapasioT 3yObsl BBIIIE WJIM HIDKE, CMOTPSI 1O TOMY, KaK HaXOAATCSI KOJIOChS;
TaKuM 00pa3oM B HECKOJBKO 000pOoTOB XJieO C MOJsl ObIBAET CHSIT 9TOW MAIIMHOIA.
Ona oveHb X0poIlla Ha POBHBIX, IJIAJKUX T0JISX, a TAK)Ke, KOrja He UMEIOT HafoOHOCTH
B 00MOJIOUEHHOI COJIOME JIsT CKOTCKOTro Kopmay 2. aunoe [Mamnaguem onucaHue u

1NMypbe O.u Huxkynauxuu $l., INoauruka naptuu B aepesne, M. 1934, crp. 140.
2 Palladius, De re rustica, 1ib. VII, tit. A, nepesox u3 «3emyeenbYeCKON IaseTh,
1835, crp. 621.

Hcropua Texunku, Boit, V1.
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Puc. 1. Tanbckasi )KaTBeHHAs] MAIIMHA, PEeKOHCTPYKIMs Jlacrepu
(Lasterie. Collection des machines). I B. H. 3.

puc. 1 PeKOHCTPYKLMU «rajbCKOM )KATBEHHONH MALUMHBY AT JOCTATOUYHO SICHOE
npejicTaByieHue o6 ee ycrpoiictee 1. B

MammHa He NpUBMJIACh, U OCY)KJeHHOE Ha rubenab paboBIIa/IeNIbUeCKoe CeabCKoe
X035 CTBO HE CYMEJIO B YCJTOBUSIX pabCKOro TpyAa HallTU IIMPOKOE IIPUMEHEHHE «rajib-
CKOif yKaTBeHHOI MamHe». PafoBiajenbuecKoe CeJbCKoe XO03sCTBO JIaTU(YHINATb-
HOTO THIIA MOTJIO «IIPUMEHATb TOJNLKO Haubosiee rpy0ble, Hanboee HEYKIIOXKHE OpPY-
WSl TPyAa, KOTOpPBIE BCJIEJCTBHE CBOEH Ipy0OCTH M HEYKIIIO)KECTH TPYy/Hee Moasepra-
torcst mopuey 2. Jlo XVIII B. uctopusi Moyt He 3HAET CepPbe3HBIX MOMBITOK Pa3peliTh
3ajauy 3aMeHbl cepra ApPYTruMH, 0o0jiee COBEPUIEHHBIMU OPYAUSIMH.

B opHom anrimiickom jxypHasie 1817 r. coobmiaercss o ToMm, urto Hekuit I'ymk
B U3JAHHON UM B 1577 I'. KHUT€ YIOMUHAET O TOM, UTO BO Ppanluy C JaBHUX II0P MpHU-
MEHsIeTCsl yKaTBeHHasi MamuHa. OH OTMCHIBAET 9Ty MALIMHY B BuU/Ie HEOOJIbLIOH OfHO-
KOHHOIf TIOBO3KH Ha JIByX KoJjiecax. B ee mepeHeli uacTy HAXOAATCS CepIibl, CPE3bIBAKO-
e Kojochs. 'YK 106aBisieT, 4To «9TOT anmapaT MO)KET ObITb IPUMEHEH TOJIbKO B
COBEpLIEHHO POBHOI MECTHOCTHM». Jpyrux JaHHBIX O )KATBEHHBIX MallMHAX BO PpaH-
LMY HET, ¥ HAJ0 MPEANosarath modTomy, YTO eCJIM TaKas MalliHa ¥ MOSIBUJIACh, TO.
pacnpocTpaHeHus OHa He TMoJIyyusia U BCKope Opuia 3a0bita 3.

OnHOM U3 NOMBITOK YCKOPUTb YOOpKY XJjieba sBisiiorcst meponpusitus Ilerpa Iep-
Boro B Poccuu B CBSI3M ¢ HEOOXOMMOCTBIO YBEJIUUNTD IPOU3BOACTBO XJieba ISl apMUN.
IMpoeskas no Kypnsaupuu u Jlupnaupuu, Ierp 3amerus, yro Tam xjed youpawT Ko-
COif ¢ TpabiasiMU ¥ «UYTO ITO MpPeJ HALIMMHU CEplIaMu Cropee M BbIFOHEe, UTO CpeaHuii
yesI0BeK 3a J1ecsITh uesioBex cpaboraery. M Bot B 1721 r. IleTp BbISbIBAET OTTY/Ia HECKOJIb-
KMX KpecTbsIH U HanpasisieT uxX B TysibcKyio 1 TamO0BCKY10 IPOBUHLIMH JUIst 00y YeHH st
MECTHBIX KPECTbsIH HOBOMY criocofy y6opku. BesneHo um BplaTh Ha COJEpIKaHHE MO
MOJITHHE B MeCALl M K 0CeHM 1721 r. cooBIUTb 0 YMCJjie BblyUeHHBIX B 9TOM T'O/ly HOBOMY
crocoby ybopku XJeba, 0 KOJIMYecTBe CeJIaHHBIX KOC ¢ rpabiisiMi 1 KoJInuecTBe XJieba,.
CHATOro 10 HOBOMY criocofy. KakoBbl Obimu pesysnbraThl B 1721 ., — HeM3BECTHO,
Ho u3 joHecenusi Kamep-kosuterun Exartepune I B 1726 r. BuHO, 4TO BCeX XJie60KoC-

1 9T0 mepBasi NMONbITKA PEKOHCTPYKIMH «TrajbCKON YKATBEHHOH Mawmnubm. B PYyCcCKUX M31a-
HHUAX PUCYHOK TajbCKOil MAIIMHLI BIIEPBLIE TIOMELIeH B «3eMiefiesbueckoil rasere» 3a 1835 r.,
crp. 622, B CBSI3M C OXKUBJIEHHOW JuCKyccuell 0 criocofax YycKopenusi yGopku Xiyieba u psja
NPOEKTOB NPUGOPOB MeXaHHYeCKoil yGopkn xneba, MpeJyIoyKeHHbIX B 9TOM XcypHane 3a 1835 r.
CO CTOPOHBI PYCCKUX CeJIbCKUX X03sieB. Mexxay Tem B dKypHane «[IpoGiemsl MCTOPHH MaTepHalb-
Holt KynbTyphy Ne 7—8 3a 1933 r. B. I'. KauapoB B craThe «CesbCKOXO3SIHCTBEHHbIE MaIUMHBL
B JIDEBHEM MHUpE» NIPOCTPAHHO JOKAa3biBAeT, YTO IepBasi PEKOHCTPYKLMs ONUCaHHON Tlnunuem u
[Mannanguem ><aTBEHHOM MAIUMHBI IpuHagnexur Bennery Byakpogry B Jlonaone B 1853 r.

2 Mapxkc K. Kamwramn, 1. I, crp. 134—135.

3 Kyaumep M. M., Usobperenue CenbCKOX03stiicTBeHHbIX MaWMH B Anrnmu u CLIA,
«ApXHMB MCTOPMU HAayKM M TeXHUKW», T. I, crp. 143—144,
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ues u3 Juduaupuun u Kyprasupuu
OpUCJIAHO B pas3Hbie  TMPOBHHLMH
92 yes1. ¥ uMM 00yueHO XJieGOKomIe-
HUI0 PYCCKUX KPEeCTbsIH: B MOCKOB-
ckoit npopuniuu — 809 uen., Huke-
ropoackoii—4 279 uesn., Kuepckoii—
602 wuen., [lepesciaBckoit — 7609
yen., Bcero 13 300 uesn. B artux re
mectax cpenano 16 220 xoc u 10 141
rpaGenb. Kamep-Komerusi  fo0as-
nsier, uto B «TamB0OBCKOW MPOBUHIIUK
00yueHO pPYCCKMX MY)KHKOB MHOroe
qucsio ¥ JUQISTHACKHE KOCIBI YKHBYT
npasgHoy. VX BesieHo ObLIO OTIYCTUTh
 IOMOI1. YKa3 npeaynperKiaer: «... a
uT0o0bI TO 00yUeHHe B KochOe Xieba He
OBIJIO OT MY)KUKOB KHHYTO, TOro Hamep-Kojulernd BeJieTb CMOTPeTb 3eMCKUM KO-
MHCCapaM... W M0 BCAKOW BO3MOYKHOCTH BCEM Ye3[HBIM JIIOASM BBOAUTH B 00bluaii,
uToObl XJ1€0 BMECTO CEpIIOB ChbUMaIM Kocamu» 1.

HecMoTpsi Ha TPUMHTHBHOCTb KOCBI ¢ rpabssiMu Ui y6opku xseba, 310 6bLIO
HECOMHEeHHO Oosiee coBeplieHHoe opyaue, yem ceprn. Iaxe B Epporne u CIIA xoca ¢
rpabisiMu, HECMOTPSl Ha MpOMAraHjy ee NMpUMEHeHus, He MoJyuusia npeodiajaroero
3HaueHus1 M0 CPABHEHUIO C CEPIIOM.

[MepBoe yrnomuHaHue 0 Koce ¢ rpabismu s ybopxku xsieba umeercss y Tomaca
Tyccepa (Thomas Tusser), onucasmero Kocy ¢ rpabiasimu «ist yOOpKH sIUMEHsI (crad-
le for barley). B CIIA xoca ¢ rpa6yisimu Obljia NpaKTHUECKH MaJio U3BECTHA JI0 KOHLA
XVIII B. VissecTHblit mBeacKuii myremectseHHuK IMutep Kansm (Peter Kalm) namer,
yro B 1748 r. B Hblo-[[)Kepcu poykb, MILEHMILY U IPeunxy ybupaau npu nomouu cepma 2,
OjHUM M3 TepBBIX NaTeHToB, BbiIaHHBIX B CLLUIA Ha yGopouHble mammHpl, ObLI NATEHT
Ha Kochl-rpabymu (grain cradle).

Marent arot 061 BeAaH B 1803 1. 2 (puc. 2). B 1807 r. Tomac I'osibx yrxe otmeuan,
yTo Koca-rpabum ynorpedusiercss B Hosoit Aurnmn st y6opku 3epHoBbIx 4. Ho parke
B 1837 r. cepn oueBuHO mpeobyafan Haj Kocoii ¢ rpabasimu B Hopoit Anrymu 5. Ipu
MOCKOBCKOM 001IiecTBe CeIbCKOro XossicTa B 40-x rogax XIX B. CyllecTBoBas 0co-
ObliT KOMUTET JUIsI PACTIPOCTPAHEHUs1 KolmleHus Xyeba. B cenbcKoX0351HCTBEHHBIX Ky p-
Hajax nepsoii noysoBuHel X1X B. 114 0)KUBJIEHHAs! JUCKYCCHSI O BBIFOAHOCTH YGOpPKH
xs1e6a KOCOif, CTABUJIMCh OINBITBI, COPEBHOBAHUSA M T. TI.

B To Bpemsi KaKk Koca ¢ rpabJisiMi NbITalach BBITECHUTD CepIl, TPOUCXOMMIIH CO-
ObITUSI, KOTOpble 00YCJIOBUJIM B CBOIO OUe€pE/lb BHITECHEHHWE UX O00OMX M3 IPOLECCOB
ybopku xsieba B CTpAHAX KaNMTAJIMCTHUECKHM DPA3BUBAIOIIETOCS CEIbCKOT0 XO03sIHCTBA.

T1poMBILLIEHHBIIE TIEPEBOPOT, PA3BUTHE NPOMBILIIEHHOCTH, POCT FOPOAOB U FOPOL-
CKOI'0 HaceJIeHusI B OFPOMHOM CTeMeHM YBeJMUYMJIM TOTpeOHOCTh B XJjebe M Jpyrux
CeJILCKOXO03SMCTBEHHBIX NPoAyKTax. Ilas1 yroBierBopeHust 910 moTpebHOCTH OKasa-
JIOCh HEOOXOJMMBIM PAa3BUTHE KaNUTAIMCTUUECKUX CeJIbCKOXO035MCTBEHHBIX IMPEANpHsi-
THiT BHYTpU CTpaHbl, a Ui HauboJiee NPOMBIIUIEHHO-PAa3BUTBIX CTPAaH — BBO3 XJieba
U3 Jpyrux crpaH. OcoOGeHHO OypHO MPOUCXOAMJI ITOT HPOLECC B AHIJIMM, TIJie «I10-
sIBJIEHUE 9TOil MepBOi 1 BeChbMa elle He COBEPINeHHOH Maiminbl ([KeHHn) BhI3BAO K
JKM3HM HE TOJIbKO M pOMBI IIJEHHB H, HOM 3eMJJefgenbuecKUIt npo-
nerapuar. Jo CUX IIOP CyIIeCTBOBAJIA MACcCa MEJIKUX 3eMJIeBJiajiesiblLieB. .. Tenepb, moce

Puc. 2. Koca ¢ rpatasmu (CLIA). Koneny XVIII B,

1Yyrymuos A, Hcropuueckuit 0630p Mép NpaBuTeIbCTBA K PA3BUTHIO 3eMiefenust B Poc-
cnu, 1858, crp. 35.

2 Peter Kalm, Travell into North America, London 1773, crp. 275.

3 Borapr 9. 9KxoHomuueckass ucropusi CoeimHenuelx wraroB, M. 1927, crp. 275.

4 Letters to G. W., Joffreys, «American Farmer» Ne 9, crp. 162, 1827,

5 «New England Farmer» Ne 16, crp. 26, 1837.

2*
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TOro KaK IpPOMBIIUIEHHBIE paboune 3a0pOCHJIM CBOM YUYacTKH, OCBOOOJUIIOCH MHOIO
3eMJIM 1 Ha Heif-To CBUJI cebe I'He3/l0 HOBBI KIIACCK DY MHBL X apPEeHAAaToOp o B,
apenpoBasmux 50, 100, 200 u Gosbuie aKpoB... 00pabaThiBaBIIMX CBOI0 3EMJIIO Ha
fosiee pa3yMHBIX OCHOBAHUSIX M MMEBLIMX HA CBOEH CTOPOHE MPEMMYIIECTBAa, KOTOPbIe
JAI0T KPYNHOE XO03fHCTBO M 3aTpaTa Kamurajaa Ha yBe/lMueHHe MPOH3BOAUTEIbHOCTH
nouBbly 1.

Kpynnoe ¢epmepckoe X03siHCTBO AHIVIMM KPOMe 3epHOBBIX XJIeOOB BBOJMJIO B
MOCEB TPABbI M KOPHEIUIOABl KaK KOPM ISl CKOTA, W NPU TAKOW CHCTEME 3eMJIE/eNnst
MPOU3BO/JCTBO 3ePHOBLIX XJIeOOB He IMoCIeBano 3a norpebseHremM. Bo3Hukia HeoOXo-
JUMOCTb BBO3a xJieba U3 Apyrux Xje0onpousBOAsIIUX CTPaH, U OJHOM M3 OKCIOPTH-
pylumx xjae6 cTpaH oOKasajach KpernocTHuyecKasi Poccusi.

M. H. Iloxkposckuii mo aromy ponpocy numet: «Ho cepegunnt XVIII B. Poccus
BBIBO3MJIA TOJIBKO Casi0, MAuTOBBI Jiec, MeHbKY, BOCK, Mexa... [Touemy aHryimuaHe xo
1760 r. He noKynaau pycckoro xjaeba? [la noromy, 4ro y HUX CBOEro GbLI0 JOCTATOUYHO. ..
[Top BimsHUEM NPOM3BEJEHHOI0 IEPeBOPOTAa B AHIVINM HAUMHAETCS] Upe3BhIYAliHBIA
POCT I'OPOJICKOr0 HACEJIEHHsT ¥ BOOOIIE He3eMJIeLeIbUeCKOro HaceJeHus... IIpoKopMUTh
OBICTPO poclIee MPOMBILIJIEHHOE HaceseHue AHIJIMS OKasblBasjach He B Cujax. LleHst
Ha xJj1e0 craji B AHrauu ObIcTpo pactuy 2. «[Tmenuiia, Hanpumep, CTOUBIIAS B AHIJUN
B XVIII B. B cpennem 40%/; mmsunara 3a Keaprep (oxosno 12 m.), B 1801—1810 rr.
crouna y)xe 74 mmumnra; B 1811—1820 rr. yyke 87,5 mmiiuHra u auimb K 1821—
Ta6nuua 1 1830 rr. ynmana po 59,3 mmsmHra

3a KBaprep» 3.
o S = Kax 1o’ passutue sKcmopra
(3 py0. cepedpom) | (2 py6. cepecpor) | xje0a B XVIII B. m3 Poccum, Mmbi
MO)KEM BUJeTb M3 TabJ. 4.
B 70-x rogpax XVIII B. B 9k-

e et = (13860 | cmopre XeGa orpoMHbiii CKauoK Je-
1778—1780 . . . . 485 755 502037 | JIA€T IUIEHALA — KyJbTypa CTENHO
1790—1792 . . . . 294 066 413 271 3oHbl Poccun.

1802—1805 . . . . 3806 000 3573 740 OrpomHble CTeNHbIE IPOCTPaH-

crea Hopopoccuu ¢ ee HEHCI0JIb30-
BAHHBIMM TJIOLOPOHBIMU UEPHO3EM-
HLIMM 3eMJISIMM CYJIMJIM 3HAQUMTEJIbHBIE BBIMOJABI B IIPOM3BOJACTBE IMIIEHULBI JJIST JKC-
nopra. Ho ocBauBaJMCh 9TH CTEMHBIE 3€MJIM KpaiiHe Me/UIEHHO H3-32 HeJI0CTaTKa
patounx pyK. 3axBaTuB YepHOMOpPCKHe MOpThl, Poccus craja B HauboJiee BHICOJHOE
MOJIOYKEHHE JUIg 9Kcropra xJsieba Oarofapsi BO3MOYKHOCTH A0CTaBKu xjeba B EBpony
JIeLIEBBIM MOPCKUM IIyTeM.

B 10 >xe Bpemsi B Poccuu cTast ObICTPO pacIMpPSITHCS BHYTPEHHUI XJI€OHBI PHIHOK
¥ pasBuBarthbcs xyeboo6opor. Baarogaps CTpoOMTENILCTBY KaHaIOB XJe0 NeJIyuusl BO3-
MO>KHOCTB UTTH Ha CeBep U3 OTIAJIEHHBIX BOJDKCKUX paiioHoB. XieOHple 1eHbl B XVIII B.
HEYKJIOHHO U OBICTPO POCJIH.

ITo nanueim lepbaToBa pocT Xs1eOHBIX LieH ObLT CJIeLyIoluii: y IKaTCKoii npucTanu
(rJ1aBHEMIIMiA OTIYCKHOM TOPT JUIst BOCTOUHOM yacT CMOJIEHCKO# u 3amajaHoif — Mo-
CKOBCKOIf Iy0.) miaThjd 3a YETBEPTb PIKU:

B 1760 T & o » 86 kom.
g 1 c 1 95
2 1778 5 « + w 2 py6s 190 -5
P LLB8E 5 sinenn T i o OO o

«Ecnu xorga-Hubyab momenmk xiae60poHoit I'yOepHur Mor KoyieGaThesl, UTo BbI-
rojiHee 3apecT y ce0sl B MMEHHH CYKOHHYIO IOJIOTHAHYI0 (paGpuKy /JIs1 POU3BOACTBA

I3urennbc ®., INonoxenue pabdouero xiacca B Anriuum, Cobp. cou. Mapkca-durensca,
1. III, 1929, crp. 304.

2TToxpoBCcKMUI M., Pycckas ucropuss B camoM ¢karom odepxe, crp. 79—80.

2TloxpoBckuit M. H.,, Ouepk MCropMH PYyCCKOil KyabTypel, crp. 81.

* Cememnos, HMaydenne MCTOPHUECKMX CBeJleHHit o poccuidckoil Toprosie, CI1B 1859.
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CYKHa, Ternepb 9TUM COMHEHUSIM A0JIXKeH ObUI HACTYIIUThL KOHeLl: 1py 1ieHe 80-X rofos, —
a oHu epykaiuch ¥ B 90-X, — Korja uerBepth xJieba crousna He jeuenie 4 pyo0., xiebd
CTAHOBWJICSI HE MEHee BBbIMOIHBLIM, UeM BCSKHUIL Apyroif ToBap» 1.

Y ue ciyuaiiHo MOTPEOHOCTb B YKATBEHHOW MAIUMHE CTaja OULYIATHCsT OJIHOBpe-
MEHHO B (peojasbHO-KPENnoCTHUUeCKoi Poccun ¥ B NPOMBILUIEHHO-pA3BUBAIOILEHCS
Anrnuu (B Poccuy Jlayke HECKOJIbKO paHblie).

Bripasureab MHTEPECOB KPYIHONOMENUYbeil «00LecTBeHHOCTHY, BoibHOE 3KOHO-
mMuuecKoe obuiectBo, B 1774 r. myOiMKyeT CIeLyIOUyI0 «3a1auy»:

«B cTenmHBIX MecTaxX CeJIbCKHE >KUTEJIM OCTABJISAIT MHOIO TUTOJOPOIHBIX 3eMEJib
0e3 3acesa 10 MPUYMHE TOM, UTO OHM B HKHUTBE WM CHATUM Xjeba C IoJjieit 1o maso-
JIIOJICTBY CIPABUTLCA He MOTYT. Mrak, eciu Kro nso0pereT TaKylo MaxuHy, IOMOLIbIO
KOTOPOIi MOYKHO CKOp€e 1 GoJiblile, a IPUTOM U C MEHBIIUM TPYAOM, HeYKeJIM 0ObIKHOBEH-
HBIM 00pa30M, CHUMATh XJieda C IameH TakK, 4To0bl CTPOEHHE OHOM MaxXuHBI OBUIO NPO-
CTO, JIETKO ¥ B PACCY)/IeHUH KPECThSIHCKOT0 IMKIANBEHUST BCSIKOMY 3€MJIEJENbIY Hel0-

" pOro CTaHOBUJIOCH, TO H300pETATENI0 TAKOT0 OPYAUsi, KOTAa OHO 110 YUMHEHUU OIIBITOB
MOJJIMHHO TI0JIE3HBIM HaWAeTCs, JaHa OyAeT 0T SKOHOMMUECKOro oOLiecTBa 30J10Tast
meanb B 35 4epBOHHBIXY 2.

KoHKypc He cocTosiicst, M Julllb nacrop I'poccmaH, He MOHSIB IOCTABJIEHHOI 3a-
Jaud, TPEICTaBUJI B TOM >Ke 1774 r. omucanue U300pETEHHBIX UM KOHHBIX Ipabeib.

ITosiHas Heyjaua KOHKYpCca HECOMHEHHO HAXOAMJIaCh B CBSI3U C TEM, UTO OCHOBHAS
Macca HermoCpeCTBEHHBIX 3eMJIe/eIbLEeB-KPeCThbsIH, 3a/laBleHHasi KPEMOCTHBIM IHETOM,
GapiuHOil U HUIIETO!, OblIa HErpamoTHa, OecripaBHa TOJIMTUYECKU U CJIMIIKOM 3aBH-
CHMa OT KPEMOCTHUKA-NOMeLIMKa, YTo0bl IPUHATL yuyacTue B 9TOM KOHKypce. Meykue
TIOMELIMKY, JKUBIIME B JepeBHe M HENOCPEeICTBEHHO BbDKUMABIIME U3 KPECTbSIH, UTO
MOYKHO OBbLIO BBDKATbh, He ObUIM IIOKA 3aWHTEPECOBAHbI B YKATBEHHOIl MalmHe, TaK
KaK JapoBoil TPyA KPENoCTHhIX obecreyuBasi yOOpKy MX XJieba BO-Bpemsl.

[IpompiienHoe pasputre Anrimu B Konue XVIII B. cospajio tam ycioBust Karu-
TaJUCTUYECKOr0 pPa3BUTHsSI CeJIbCKOro XossiicTBa. Kamuramucr-depmep, npuMeHsist
HaeMHbIl TpyA, ObLI 3auHTEPECOBAH B IOBLILEHHH €ro IPOM3BOAUTEILHOCTU IyTEM
BBEJIEHKST MAIIMHHOM TEXHMKH, KaK 9TO UMeJIO MECTO B TEKCTUIILHOW MPOMBILLIEHHOCTH .
PasBuTHe YKUBOTHOBOJICTBA M BMECTE C HUM YBEJIMUEHHE IIJIOLIAH [0CeBA TPAB HAPSLY
C I0CeBAMU 3E€PHOBBIX TOJIKAJIM MBIC/Ib M300peTaTesiell Ha U3bICKAHUE MyTel MeXaHu-
3aUuu KochObl M crpebanusi Tpas, yKATBH XJieba, MOJIOTLObI, BesIHUSI 1 COPTUPOBAHKSI.
Jhiopu campix pasHooOpasubix npodeccuil Opanuch 3a n300peTeHne U yJIyulleHne celib-
CKOXO03$1/ICTBEHHBIX MAILIMH U OPY/Mii, BBIIOJIHSIS «3aKa3» PA3BUBAIOIIEI0CS KalUTalu-
cTHuUecKoro xossiicrsa. Ho Tem He MeHee pelleHHsI 3ajaud MeXaHusaluu KOChObI M
sateel B XVIII B. He fana u AHIUIMsI, HECMOTPSI HA TO, 4T0 AHIJIMiiCKoe 00IIecTBO
JUISL TIOOLIpeHKsT UCKYCCTB, MaHy(daxkTyp u Kommepuuii (Society of Encouragement
of Arts, Manufacturing and Commerce) oObsiBusio B 1780 r. (Ha 6 JieT mosaHee KOH-
Kypca BoJIbHOIO 9KOHOMMUECKOIo OO0LIeCTBA) KOHKYPC Ha HM300peTeHHE )KaTBEHHOI
MalMHbl, ¢ Bbgadeil usobperarenio npemun B 30 (QyHTOB CTEPIIMHIOB.

KanuranicTnyecKoe pasBuTue CeJIbCKOro Xossiicrsa AHryimu, Boiinel Hamoseona
M KOHTMHEHTaJIbHAs CHCTEeMa 3aCTABWJIM AHIJIMIO YCUIJIUTH NPOU3BOJACTBO y cebsi 3ep-
HOBBLIX XJIe00B, TAK KaK 3a0KEaHCKuit Xjied elle He NOSBISAICS B AHIJINHM, & eBPOIEii-
cKkuit ¢ Tpyrom momajgan B Hee. Korjga npexparunach 25-jeTHsist BoiiHa ¢ dpanuuei,
TO JUIsl TOJJIepyKaHusl XJIeOHBIX LIeH Ha BBICOKOM YPOBHE IapJaMeHT NPUHSII 3aKOH
0 XJIeOHBIX MOIIIMHAX. Bce 9T0 CTUMYJIMPOBAJIO IPOU3BOACTBO XJieha M BBITOJHOCTbL
KpynHoro gepmepckoro xossiicTna. YKenanue u36aBUTLCA OT PyyHOro TPyAa npu y6op-
Ke xyie6a M HeoOXOJAMMOCTbL 3aMeHbl ero MallMHHOM yOopKoit o0yciaoBwIn B AHITIMM
B TeueHue nepsblX Tpex pecsruieruit XIX B. orpomuoe mpesioykenne u3006peTeHuit
KOCHJIbHBIX M )KaTBEHHBIX MmammH. Kayqgioe usd o9tux uzobpereHuil B OTAEIBHOCTH H
JaJI0 BCE OCHOBHBLIE Y3JIbI COBpeMeHHOU y0opoyHoit mammuel. Hamo ormerurhb, uTO

ITMoxposckuit M. H., Ouepk umcropun pyccxoit KyabTypsl, crp. 101—108.
2T poccman, Onucanne HEKOTOPLIX OPYAKil, K 00JIErdeHnIo aresl ciyammx, «Tpyan
BoJILHOTO 9KOHOMUUecKoro oobumecrsay, 4. 28, crp. 146—150, CI1B 1774.
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TepBbIe MOTBITKY U300peTareneif CKoH-
CTPyMpOBATh MALIMHY JUIsl MeXaHW-
yecKoi yoopKu XxJieba OIHOBPEMEHHO
ObLIM paCCUNTAHBI M HA YOOPKY TPABLI.
YKaTKy 0T KOCUJIOK He OTJEJISIJIUCH 10
BTOpoit mojoBuHEl XIX B.

Vnomsinytoe Boie OOIIECTBO
TOOLIpPEHNsT UCKYCCTB, MaHy(paKTypel
¥ Toprosiii B AHr/mu B 1794 . oTme-
yaer, uro Ywibsam Ilurt (William
Pitt) us IMendoppa (Penford) B 1786 .
YCOBEPILIEHCTBOBAJI MAILMHY IS CPbI-
BaHus xyieba («ripping»). 910 Oblia
NOTBITKA BO3POAUTH B KAaNUTAJUCTH-
YECKOM CeTbCKOM X03511CTBe IPEBHIOI0
rajibCcKyio y0OpouHyl0 MamuHy, pa-
foTaoUly0 M0 MPUHLMIY KOJO0CO-
ybopku. B oTiMume OT «rajbCKoif
mamHe ykatka [TuTra BMecTo rpebHs
: , yMesia BpalaoIMics UUIMHAP C Ha-
Puc. 3. Pexymuii anmapar kocuikn Boiica (Anrusi) C@HKEHHBIMH Ha HEM rpeOHsIMU, ¥ 9TOT

1799 r. LWJIMHAP TNpH BpalleHUU CUEChIBAT

KOJIoChbsl B sAmMK. Puc. 4, 7 paer

npeacTasiaeHue 06 oTom nmpubope. B jganbHelimieMm Mbl YyBHJMM, UTO MHOIO IO3JHEE
6bIIM TIOTIBITKK «M300pecTry TajbCKyl0 )XaTBEHHYH MaumHy W B Poccui.

[Mepsbie u300peraresd YKATOK CBOI MbIC/Ib HANpaBUJIM HA «MEXaHHUECKYIO»
JKATBY TPU MOMOLIM Cepra MM KOChl U TaKUM 00pasoM B OCHOBY pabouero ammapara
TI0JI0XKUIH pyuHble opyausi. Hago 6bUio Jiuiib CKOHCTPYMPOBATH MEXAHU3M, KOTOPbIif
BMECTO PYK ueJi0BeKa MPUBOMKMJI Obl 9TH paboune OpraHbl B JIBIDKEHHE.

Kak Buaum, n3o0peTeHre YKATBEHHONH MALIMHBI MCXOAMIIO U3 MOAPAYKAHUA py4-
HBIM OpYIAMAM M, TAKMM 00pa3oMm, IMOBTOPSUIO IMyTb, OTMEUANOLIMICS B MCTOPUU BCEX
n300peTeHHii. ‘ -

Mapic mucasn: «J1o Kaxoii creneny crapasi (popma CpeiCTB NPOU3BOACTBA I'OCIION-
CTBYeT BHAuajle Haj ero HOBOI (OpMOif, TOKa3pIBAET, MEXY MPOUMM, JAa)Ke camoe
T0BEPXHOCTHOE CpaBHEHHE COBPEMEHHOI0 MapoBOr0 TKALKOro CTaHKAa €O CTapbiM,
COBPEMEHHBIX pa3[yBajIbHBIX IPUCIIOCOOIEHUI HAa UyryHOIUIAaBUJIBHBIX 3aBOAAX C
11ePBOHAYAJILHBIM OECTIOMOIIHBLIM MEXaHUUECKHM BOCIPOM3BEJeHnEM OOBLIKHOBEHHOI0
KY3HEUHOro mexa, 1, ObITb MOYKET, y0OeauTebHee, ueM BCe 0CTalIbHOE, MepBast MOMNBITKA
TIOCTPOUTH JIOKOMOTHUB, C/leJIaHHasl 10 U300peTeHusl TenepeluHuX JOKOMOTHBOB: y HEro
GbIJI0 B CYIIHOCTH /IBE HOTH, KOTOPHIE OH MONIEPEMEHHO MOAHMMAJ, KaK Jiomajk. TosbKo
¢ JlabHEIIMM PAa3BUTHEM MEXAHMKH M C HAKOIUIEHHEM IIPAKTHUECKOro ombita (opma
MalMHbL HAUMHAET BCELJIO ONpeessaThCsl MPUHLMIIAMY MEeXaHUKH M II0TOMY COBEp-
LIEHHO dMAHCUIIUPYETCSl OT CTapPUHHON (hOPMBI TOTO OPYAHUsi, KOTOPOE TENepb pas3Bu-
BaeTcsl B MaluHy» L.

Me>k/ly TeM pasBUTHE TEXHUKH W/ET BIIEpe] TOJIBKO TOI/ld, KOIla Hail/leHbl HOBbIE
¢opMmbl TeMu u300peTaTesisiMM, KOTOpPbIE HE OCTAIOTCS B IUIEHY CTApPBIX MPUHLHMIOB,
a HaxolAT «cBoOOAHYI0 (opmy, ONpeesIsieMyl0 UCKIIIOUUTETbHO MeXaHMuecKoil 3a-
Jaueiiy 2.

TepBblit 1306peTaTeNb KOCHIKU-XATKkn aurmiickuii Gepmep Boiic (Boyce) mosty-
uiJI maTeHT Ha u3o0pereHHy0 um mamuHy B 1799 r. Kocunka Boiica cpesana Tpasy
NPU TIOMOIIM T'OPM30HTAJILHO BpAIABIIEroCsi AMCKA, HA KOTOpoM ObUIM YKPEIJIEHbI
1IECTh CeproB-HOXel, Pexymas uacth Kocuiaxu Boiica nzobpacena Ha puc. 4, 2.

1'Mapxkec, Kanmran, t. 1, 1931, crp. 290.
2 Tam sxe.
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Pexyumii npudop Boiica Bpalllancs Ha BepTUKaJIbHOI 0CH, N0JIyYaBlieil BpalleHie oT
XO0J0BOT0 KoJjieca NMpH NMOMOIM psja IIecTepeH, KaK 9TO OTUETJIMBO BU/HO Ha puc. 3.

Onnako anmapar bBolica mioxo cripaBisuicst o CBOEf 3ajaueil: OH MSUT U myTas
cTebJn, cpe3ast TOJIbKO HEMHOIHE U3 HUX, TaK KaK cTe0esib IpU Ha)KUMe Ha HEro pexy-
111eit MI0CKOCTH HOYKa HE MMeJI IIPOTUBOPEXKYIEel 0Nophbl, KaK 9TO UMEET MECTO IIpU pyy-
HOM >KaTBe CEepIIOM: )KHel| fesiaeT cTe0JaM YCTOMUMBBIMU, YAep)KuBasi MX pyKoi. B
TO >Ke BpeMsi, 110 CPAaBHEHMIO C paboToii KOCHI, 9HEPrusl pe3aHusi CEpProM Ha Bpallaio-
IIeMCsT IMCKE HeJ0oCTaTouHa JIsl cpesaHusi crTebuis.

3pIOKOBELL, ONUCHIBasi KOCWIKY Boiica, yKasbiBaeT, «uTo CUCTEMOM HIECTEPEHOK /IBH-
YKeHHe XOJ0BOr0 KoJieca TEJIEXKKU JO0/DKHO ObUIO MepefaBaTbCs BEPTUKAJIBbHOW  OCH
C cepramu», HO JaeT PUCYHOK, /e ABM)KEHHE MepeJaeTcs Py MOMOLIM KPYTJjIoro mHypa,
YTO He COOTBETCTBYET JeHCTBUTENbHOCTU. PucyHOK B. 3b10K0BLA MOJHOCTHIO COBMAAeT
C PUCYHKOM KOCHJIKH, Tpefsaraemoii B. JIeBIIMHBIM B ero KHUIE «Y TIPaBUTEJIbY, 0 KOTO-
poii OyeT CKa3aHo HuKe 1. '
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Puc. 4. KOHCTPYKIME PeXKyIMX aNapaToB, paGoTAOUMX 10 TPUHIKMIY Bpallenusi HO)Keil, nepBoit
nosioBunsl XIX B,

7— Tiurr (Pitt) 1786r.; 2 — Boiic (Boyce) 1799 r.; 3 — ®unocait (Philosy) 1799 r.; 4 — ITaykuer (Plucknett)
1805 r.; 5 — [naacron (Gladstone) 1805ir.; 6 — Ilaykuer 1807 r.; 7 —Cwmur (Smith) 1811 r.; 8 — Kepp
(Kerr) 1811 r.; 9 — Kamunar (Cumming) 1811 r.; 70— Jlo6¢ (Dobbs) 1814 r.; 77 u 72—Cxotr (Scott) 1815,1%;
13 — Maun (Mann) 1820 r.; 74 — Beitnu (Bailey), CIUA, 1822 r.; 75 — Banuur (Budding) 1830r.; 76 — Yana-
nep (Chander), CLIA, 1835 r'.; 77 — [Oynkau (Dunkan), CLIA, 1840 r.; 78—®wununmc (Phillips) 1843 r.; 79 — r'n6-
con (Gibson) 1846 r.; 20 w 27— Vursopt (Uhitworth) 1849 r.; 22 — ®oiipiecc (Fairless) 1851 r.;
23 —; Yununep (Uinder) 1851 r.; 24 — Bexdpopn u Kocnuur (Beckford u Cosling) 1851 r.; 25 — dpoHC (France)
1851 r.; 26 — Maxeit (Mackay) 1851 r.; 27 — Macon (Mason) 1852 r.; 28 — Cmur (Smith) 1852 r.; 29 u
.30 — Tomnepy (Gompertz) 1852 r.; 37 — Bypx (Burch) 1852 r.; 32 — Crnpunkep (Sprincer), ABcTpus, 1839 r.
33 — Tporrep (Ttotter), Ilseitnapus, 1851 r.

1 36 KoBen B., Yarka nopesomonmonnoit Poccuu, [poGiemMbl UCTOPUH AOKANNTATHCTH=
weckux Qopmaumii, Ne 3, 1934.
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Puc. 5. Karka Cmura (Aurmms)_1811]r.

ITpunuun cpesa cTe6Jist Ipu MOMOLIM CepPIIoB, KOC, JUCKOB ¥ HOYKel, BpaLIaloIXC sk
B FOPU30HTAJIbHOI MJIOCKOCTH, NMPU KOHCTPYMPOBAHUM YKATOK U KOCUJIOK IIPUMEHSIICS
psiiom KoHcTpyKTopoB B Aursuu, CIIA u paxe Poccun B nepsoii monosune XIX B;

Puc. 4 paer pasepHyTy10 MCTOPUIO KOHCTPYKIMI PEKYIIUMX anmaparos, pabo-
TAOIMX 110 NPUHLUILY BpalleHus Hoxkeif, B Auryiuu u CILA 2,

[TpaKTthueckoro 3HaueHWsi HU OJHA U3 NPHUBEJEHHBIX HA 9TOM PUCYHKE YKATOK-
KOCWJIOK HE MMeJa, HO HEKOTOpPble M3 HUX AAJIU OT[EJIbHble KOHCTPYKTUBHBIE Y3IIbI,
CO/Je/{CTBOBABIIME CO3/IaHMI0 HA CJIEAYIOIleM JTane KOHCTPYKLMHM COBPEMEHHOH Ko-
CHJIKH-)KATKH.

M3 yKasaHHBIX KOHCTPYKLMII KOCHJIOK M KATOK IPEJICTABJISIET MHTEPEC >KaTKa
I'magcrona (1805 r.), B KOTOpOit BepBbIe JIOMAAb LIJIA BIEPEIM PEXYILEro anmnapara,
PSIOM C HEC)KaThIM XJ1eOOM M TsIHyJIa YKaTKy. J10 9T0if KOHCTPYKIMU YKaTKy TOJIKAJIK
or ceba pabouee »uBoTHOE MM yesoBeK. Ee peyxyuumil JUCK faH Ha puc. 4, J.

Hexoropeiit ycnex umena jxarka Cmura (1811 r.). CMUT NEPBYI0 KOHCTPYKIMKY
»katky fan B 1807 r. y B 1811 r. He 6e3 ycnexa Npou3BOJMII €€ UCIIBITAHUST B TI0JIEBBIX
ycnosusax. Pexymuii annapar »xatku CMuTa MMeN BUL IMCKA C 3a0CTPEHHBIMU KpasiMu,
Auamerpom 1,5 m, BpalLlaBIIErocsi Ha BEPTUKAJIbHOI ocu (puc. 4, 7). OOmuii BUj »KaTiu
Cmuta mpepcrasied Ha puc. 5. Ilapa sjomrajeil TonKana »<aTtky, M CPe3aHHBI Xieb
BpaIlAONUMCA LMWIMHAPOM 0TOpachBajiCsl B CTOPOHY.

Brutd nombITKU NpuMeHuTb JKaTKy Cmura B Poccuu. BosbHoe sxoHoMuueckoe 06-
wiecTBo B 1818 r. HasHauuao CMUTY 30JI0TYIO MeJasib 3a ero »arKy. OIUH SK3eMIUIsip
YKaTKU HaxoJuJicsl B My3ee obliecTBa. DBbuta fa)ke cesiana MoNbITKa 3aBOJICKOTO Mpo-
M3BOJCTBA 3T0i1 HKaTKu. B 1818 r. Hauanbuuk JlyraHckoro sasojga Huutyc npocun npu-
cj1aTh eMy KOMui jkateenHoit mammupl Cmura. Ilo mopydenuio BOOmexanux Vr-
rod cjesan MOJEIb 9TOM YKATKU, HO 3aMEHUJI KPYIJIblii HOXK JBYMsI OOBIKHOBEHHBIMM
KOCaMM. OTH U3MEHEHHS He YTy Ul KOHCTPYKLIMIO, ¥ yKatka CMUTA B IIPOU3BO/ICTBEH-
HBIX YCJIOBMSIX OKasajach mayo addexTuBHOM 2. _

Bbu NONBITKU U PYCCKUX M300peraresieif TOro mepuoja UCIOJIb30BATL MPUHLMIL
BpALAIOLIErocst pexyulero anmapara. B kuure «Ymnpasutenb», 4. VI (Mocksa 1810) ®
NOSIBUJIOCH ONMCAHME )KAaTBEHHOM MAIUMHBI B IepeBojie ¢ Hemeuxoro B. JlepmmHa.
B. JlepmmH, HaXo/sl 9Ty KOHCTPYKLHMIO HEYJOBJIETBOPUTEJILHOM, NPEUIOYKIII APYTYIO,
YCTPOEHHYH) Ha COBEPIIEHHO MHOM MpHUHIMIE: Ha OJHOKOJIECHOIl TauKe CIepenu,
Ha BEPTUKAJILHONW OCH YKpPEIUIeH IOPU30HTAJIbHBI KPYT, Ha OKPY)KHOCTH KOTOPOro
TNIOMEIIEHO BOCEMb CeproodpasHo 3anmiieHHbIX HOXKEl; 9Ta ocbh mpu nomoliu GecKoney-
HOro IIHYpa, HaJeToro Ha OChb XOJ0BOI'0 KoJieca M Ha IIKUB OCH HO)KEi, TPUBOAUTCSE
B OplcTpOE BpawlaTesnbHoe JABIKeHue. Tauky Be3eT nepej cooit pabounii.

1 «The Farm Implement News», 1886.
2 «Tpyast BonbHOro akoHomuyeckoro obmecrBay, 4. 70, crp. 346—347.
3 Crp. 58—61.
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Kak y)xe yKasaHo BBIlle, HH OJjHA YKATKA-KOCHJIKA C BPALIAIOMIMMCST  PEKYIHM
annaparom MnpaKTUYeCKOro 3HAaYeHUsl He MMeJia, HO 9TU Heylaud 3aCTaBWJIM u3obpera-
TeJleld MCKAaTh MHble NMPUHLMIBI Cpe3blBaHUs crebsieil U KoyocheB. OO 0JHOM M3 9THX
OPUHLIMIIOB MBI Y)Ke TOBODUJIM IIPY ONUCAHMM TI'aJIbCKOM )KATBEHHOM MAUIMHBI U
ariu Iutra B 1786 r. Tloapo6Hee HAa 9TOM MpUHIMIIE MBI OCTAHOBUMCS TIPU PACCMOT-
peHUM KOHCTPYKLMU CTPUIIIEPOB.

Tperuii NPUHIMIT PE)KYILEro anmnapara npsiMoJIMHEHHOr0 BO3BPATHO-NIOCTYIIATe b
HOT'O JIBUYKEHHSI U T10JIyYKJI CBO€ IIOJTHOE pasBUTHE, JAB Pe)KyIUuii anmnapar BCcexX CoBpe-
MEHHBbIX KOCHJIOK, >KaToK M KoM0aiiHoB. B Tabimue puCYHKOB peXXyIMX annapaTos
TNPSIMOJIMHEHOT0 BO3BPATHO-IIOCTYTIATEILHOTO JBIKeHHsT (puc. 6) AaHa MCTOPHUS MX
passutus B Anrmuu u CIIA B nepsoit nosioune XIX B.

OjHolt M3 MEPBHIX YKATOK C PEKYIIMM amnaparoMm BO3BPATHO-TIOCTYIATEILHOIo
ABIDKEHUS, MMEBIIUX IIPAKTHYECKOEe 3HaveHue, Oblaa »KATKA AHIVIMHCKOIO CeJIbCKOIo
_yuurens lenpu Orzs (Ogle), KOTOPyI0 0H MOCTPOUII COBMECTHO ¢ MeXaHUKOM BpayHom
(Braun). )Xarka ora Oblia Ja)ke BBINyIIeHA HA PHLIHOK. PeXylii ammapar coCTOsUI
u3 Opyca C HEemoJBMYKHO TPUKPEIUIEHHBIMU K HEMY 3yObsiMH, HaJl KOTOPHIM JBUTAJICS
B BO3BPATHO-NOCTYNATEILHOM JBM)KEHUM NHJIO00pasHelii HOX (puc. 6. 73).
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Puc. 6. KOHCTPYKUMM peXylUX Aanmnaparos, pabOTAoOMMX 110 NPUHOMIYY IPSMOJMHENHOr0 JBH=
yieHust HOKeil (mepsast nonosuna XIX B.).

Pyuuwte: 7 — ceprn; 2 — Koca; 3 — cepn € OCTpoOBa SAsel; 4 — Mupec (Meares) 1800 r.; & — Toinop
(Tailor) 1851 r., paboTalolKe TOJILKO MyTeM CPHBaHKSA;- 6 — Trajibekas jxarka; 7—Inancron (Gladstone) 1826 r.;
8—3crepnu (Esterly), CLIA, 1844 r.; 9—Bunotiku (Blaikie) 1851 r,; 70—JTnnn (Lillie) 1847 r.; 77—MWxaan (Exall)
1851 r., Bo3BpaTHO-TIOCTYNaTebHOe nBikenue; 72 — Caamon (Salmon) 1807 r.; 73 — Oras (Ogle) 1822 r.;
74 — Benn (Bell) 1826 r.; 75 — Mauuunr (Manning), CIUA, 1831 r.; 76 — Xyccait (Hussey), CLIA, 1833 r.;
77 — Mak-Kopmuk (Mac-Cormick), CIUA, 1834 r.; 78 — Pannen (Rundell), CILIA, 1835 r.; 79 — Mak-KopMHK
1841 r.; 20 — Craceit (Stacey) 1852 r.; 27 — Ipeit (Dray) 1852 r.; 22 — Punneii (Ridley) 1852 r.; 23 — PaH-
nen (Rundell) 1852 r.; 24 — Max-Kopmux 1852 r.; 25 — Ilyns (Poole) 1852 r.; 26 — Kpuckunb (Crosskil)
1852 r.; 27 — Hpoii (Dray) 1852 r.; 28 — ®ayinep (Fowler) 1852 r.; 29 — Hpioton (Newton) 1852 r.; 30 — Yope#
(Uray) 1852 r.; 37 — Xapxec (Harkes) 1852 r.; 32 — Xycceil 1852 r.; 33 — [Diouncon (Jonson) 1852 r.;
34 — TI'omnepu (Gompertz).
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B. 3ni6KoBel HenpaBUJIbHO OTHEC PEXXyIuii anma-
pat >xatku Orjis K THIy BpallaUIMXCs U 1aj HeBep-
Hoe ero onucanue '. Oryb BrepBble NPUMEHHUJII TUIAT-
(GopMy U MOTOBMJIO, COXPAHMBILIMECS BO BCEX YKATBEH-
HBIX MalldHaX BIUIOTb 10 COBPEMEHHOI'0 KombaiiHa.
Koncrpykuusa >xarkn Oruist Obiia HauyaJaoM HOBOIf 9pbI
4 4 3€pHOBBIX yOOPOUYHBIX MAIIMH.

) J Cxema-muas arku Oriis npejacrapiieHa Ha puc. 7.
BosepaTHo-nI0CTyNIaTeIbHOE JBIYKEHHE HOXKY CO000LIa-
JIOCH TIOCPEJCTBOM BOJIHUCTBIX 000/10B HA XOMOBBIX
i1 Kojiecax A, A, KOTOpBiE IMOIEPEMEHHO TOJIKAJIU B TY
WM APYTYH CTOPOHY J[Ba IpyTa v, U, YKPEIJIeHHbIE
4 B TouKe M. OK0J10 9T0if Touku M IPOUCXOAMUIIO KOJIe-
P = : baTesbHOE JIBUYKEHME, IepefaBaBIIeecsi 3aTeM HOXKY.
e [TogoGnast mepegaua KoyebaTeIbHOTO JBMYKEHHUST HOXKY
HECKOJIBKO pas3 II0BTOPsUIaCh U B JaJbHEHIIMX KOH-
CTPYKIHUSIX.
Ho Oruiio u ero KomnanboHy BpayHy npuinioch
Puc. 7. Cxema sariu Orns  CKOPO OTKA3aThCsi OT JAJIbHEHINEro yIyuIlIeHHsT CBOeii
(Anrsust) 1822 r. MamMHel. B 0fHO yTpo HMX MAacTepCKyl0 OKpy)Kuja
TOJMA CeJbCKUX 0aTpaKoB, ONACABLIMXCS OCTAThCs
‘6e3 palboTel, paspyIunIa UX HATKH U MACTePCKYI M, Yyrpo)kas MX >KU3HH, 3aCTaBUIA
0TKa3aThCsl OT TIPOJOJDKEHUST Jera.

Ourensc B «[lonoykennu pabouero Kyiacca B AHIJIMHY [aeT sipKue CTPAHULBI,
ONUCBLIBAIOLME YCJIOBUSI )HKU3HM AHIJIMIACKOrO 3eMJIeJesIbuecKoro MpoJsieTapuara.
On ykaspiBaer, Kak B 1830 r. ofuH JMOepasnbHblil WIEH MapiiaMeHTa XapaKTepu30Bas
TI0JI0)KEHHE 9TOr0 HACeIeHUs: «AHIIMIHCKUI KPECTbAHUH (T. €. CeJIbCKOXO03sIMCTBEHHBII
pabounit) 1 aHrmitcKuit naynep (HULMHA) — OTH CJI0BA CUHOHMMBIY. JHIeJIbC YKa3bl-
BAET, UTO IIOAM YKUBYT B BeJMuaiilieil Hullere, Lejble CEMbU [AOJDKHBI NPOXKUTH Ha
6, 7 WM 8 MIMJUIMHIOB B HEJEJI0, a4 BPEMEHAMH U 9TOT0 HE MMEIOTY.

«3emyefiebuecKie OKpyra C/eJiajIuCh oYaraMui X PO HHUYECKOTr o may-
nepusmar. «C pasBuTHEM CHCTEMbl KPYMHOI0 X03siiCTBA ObLIM BBEIEHBI MOJIO-
THIKM U Jpyrde MaumHbl, paboTa B3pOCJbIX MY)KunH Oblia 3ameHeHa paboToii yKeH-
LIMH U aerei» 2.

B ocHOBY pexyllero amnmapara »KaTrox, paboTawllero Ha OCHOBE BO3BPaTHO-
MOCTYNATeIbHOTO JBU)KEHHST HOYKA, ObLI IMOJIOXKEH NPUHLMUI Cpe3a ABYyMsl JIE3BUSIMH,
OKUMALIUMU cTebesb, KaK HO)KHULBL. OJAMH U3 NepBBIX M300peraresieil 9TOro MPUH-
nuna cpesa, Pobepr Mepec (Meares) u3 Comepceruraiipa, 20 mast 1800 r. npeyioyun
[IPUMEHATbL OO0JIbILIME HOYKHULBI, H300pa)KeHHbIE HAa pHC. 6, 4, ¥ TOJIYYnJI 1ATEHT Ha Te-
JIOKKY-)KATKY ¢ POKYIIHUM annapaTtom TaKkoi KOHCTpYKuuu. KoHCTPYKIMs OJHHX Ta-
KUX HOXHHUL-KocUJIOK ['ymmepua
(Gumperz) (aBCTPHICKMIT TaTeHT)
usobpakena  Ha puc. 8. [lsa
posbumx JiesBust C u D, mo-
[IepEMEHHO  PACKPBLIBAIOTCST  (M30-
Opa)keHpl MYyHKTHPOM) U BHOBb
COMMIKAIOTCS, TIPU TTOMOLLM HEeroJI-
HOTO BpalleHusl JByX 3yOuaThiX

13b6KkoBen B., Xarka no-
pesomonmonnoit  Poccun, «IIpoGaembr
JICTOPUM JIOKAMUTAJIMCTUYECKUX (popma-
uuity, Ne 3, crp. 71, 1934

23urenbc P, Tlonokenue
pabouero wiacca B Auriauu, Cobp. cou.
Mapxkca-9urennca, 1929, rt. III, crp.
Puc. 8. Kocniaka-nouuuel Fymnepna. 540—541.
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Puc. 9. YKarka Benns (Aurnus) 1826 r.

CEKTOPOB, B CBOW OvYepe]b MOJyvaloIMX [ABWKeHHE OT Koieca A M ponuka B L.

B 1807 r. Canmon u3 Beadopaumpa CKOHCTPYHPOBAJ ATKy ¢ PEOXKYLIMM anmnapa-
"TOM, KOTOPBI MPEACTaBJIsI KOMOMHALIMIO HECKOJBbKUX HOXHHMIL. PHUCYHOK ee naH B
yKa3aHHOii Bblle cTaThbe B. 3pi0KoBua. .

IMocse Oris aHrauniickue n3006peTaTe i MeITaIMCh CO34aTh Goiee YA0BIIETBOPHTE -
HO paboTairiyio »aTKy. OQHOIl U3 Cepbe3HBIX MOMNBITOK B 9TOM OTHOIIEHHU SIBJISIETCSI
ywarka moriaanaua IMarpuka Bemuis (Bell), BoimyiienHast um B 1826 r.

VYerpoiictBo xatku  Bemnst BuaHo u3 puc. 9: dddd — nepeBsiHHBI  CTAHOK
(4 yT. naMHBL 1 WKHPUHBL, 3 QyT. BBICOTHI): b, b—aBa 3aqHux Koseca (4 dyT. B Anamer-
pe): ¢, ¢ — JBa nepeaHux Koieca (1,5 gyt B inamerpe). Ocb 3anHuX (60JIBIIMX) KoJiec
NpOINyLIeHa CKBO3b 1Ba O0KOBBIX Opyca, COEUHSIIOIMX CTaH MALIMHBI, B KOTOPLIX OHA
¥ BpAllaeTcsl BMECTe C XOJI0BBIM K0JIeCOM (0HO M3 GosbmmX KoJiec). Ha aroit ocu Ha-
rJIyX0 YKperieHo 3y6uaroe Koseco e (20 A1oiim. B AMameTpe), KOTopoe, Bpalasich BMeCTe
C 0CbI0, 3aLlelUIsIeT 3a LIECTEPHIO, YKPEIUIEHHYI0 Ha KOHIE KesesHoro npyta g. [pyr
9TOT C NMOMOMIBI0 KOJIEHA /i ¥ Apyroro KOPOTKOIo MpyTa i COeMHEH C YKeJIe3HOIt mepe-
KJIaAMHOM Kk, K KOTOpOii MPUKPEIUIEHBI JBE HOYKEBLIX I10JI0CHI, JBH)KYILHECS I'OPU30H-
TaJbHO BIPAaBO M BJIEBO JPYTI HaJ JApPYyrom.

Pe)xyiuii anmapar CocTouT u3 »<ese3Horo 6pyca B 6 QyT. 1aMHOIM, K KOTOPOMY
HEnoABHYKHO TIPUKPeIJIeHbl 13 TPEYroIbHBIX JIE3BHI HOYKell, Kyl AyInHoi 14 110iiM.
[ox HUMH ABIDKETCS TAK)Ke BIIPABO U BJIEBO BTOpAsi HOYKEBAsl 110J10ca ¢ 12 TAKUMU e
JIe3BHSMMU.

HoykeBasi mosioca OTeIbHO M300paykeHa Ha puc. 6, 74. [Inuna HoyKell B 14 moiim.
B3siTA U3 CJIEAYIOIIMX PacueToB: C Ka){IbIM MOBOPOTOM XOJ0BOI0O KoJieca MalIdHa Tie-
peasuraercst Ha 12 ¢yr. Buepej. Tak Kak oKpy»)KHOCTH 3y0uaToro KoJjieca e u MIeCTePHH
OTHOCSTCST MY c000ii KaK 6 : 1, To KOJIEHO U HO)KeBast 10s10ca CAeNaloT 12 ABiKeHuit
B 00e CTOPOHBI, II0KA YKATKa MOJABUHETCS Ha 12 dyT. Bneped. O4eBUIHO, UYTO IpH TAKOi
JUIMHE pEeXyLleil KPOMKH HOYKa-JIE3BUSI HeCcpe3aHHbll X1e0 HUKOTJA HE JO0CTHIHET
710 KOHLIA HO)Ka, ¥ TaKUM 00pasoM 110 pacueTy KOHCTPYKTOpA PEXyIIMil ammapar He
OyJer 3acopsTbCsi M 3a0MBaThCS.

Cpe3aHHBblif Xy1e6 0COOBIM MOTOBMJIOM ¢¢ (BIEpPBbIE ero npumeHms OrJjb) HAKIIO0-
HsETCsT Ha JBIDKYIUeecs: GecKOHeuHOe IM0JIOTHO. MOTOBMIIO MMeeT 7 MIaHOK-KPbLIbER
¥ TIPUBOAMTCS] BO BPALUATEILHOE JIBMXKEHHE TPH MOMOLIM GeCKOHEYHOr'o PeMHsI, HaKH-
HYTOr0 Ha IIKKB. MOTOBHIIO MOYKET I10/{HUMATBCST M OTYCKAThCS, @ TAK)Ke TPHOJIMKaTh-
CS1 NI OTAAIATHCS OT YKATKU COOTBETCTBEHHO BBICOTE CKUMaeMoro XJyieba u ero rycrore.
MoTOBMJIO SIBMJIOCH LIEHHBIM KOHCTPYKTUBHBIM 9JIEMEHTOM YKaTKU U BXOJAUT B COBPEMEH-
HbI€ YKATBEHHbIE MAIIMHBI — JI0O0rpeiKn, CHOMOBS3AIKU U KOMOAMHBI.

1 «The Farm Implement News»y, Ne 11, 1928,
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OpuruHanbHOM yacTbio Katku Besuist 6bU10 TaKyKe 0eCKOHEUHOE T0JIOTHO — 3dJ1e-
BaTOpP — JJIS1 OTBOJIA C)KATOro Xjefa B CTOPOHY OT MPOX0Ja YKAaTKu. 3yGuaToe Kojieco
¢ TIPUBOJUT BO BpallleHHe HeOOJIbILIYIo IIeCTePHIO [ (KpOMe IecTepHHU f) IpU MOCpeacTRe
ApYyroii miecTepHM (Ha pUCYHKE HEBUAMMOM), a 9Ta IMOCJIEIHSISI MEPEfAeT JBIDKEHHE
TOPU30HTAJILHOMY KpPyry p, Ha KOHIlEe KOTOPOIO COeJMHeHHMEeM TpexX 3yOuarbix KoJec
NPUBOJAATCS BO BpallleHue LUIMHAPH], HA KOTOPBIX HATSIHYTO G6ECKOHEYHOE TOJIOTHO 0,
JABIDKYyIIeeCsT BIPaBO M BJIEBO (IO )KEJIAHUIO) IyTeM IepecTaHoBKH mecTepHu. Ha
PUCYHKE YacCThb MOJIOTHA BCKPLITA JAJIs1 O0OBSICHEHMsT YCTPOWCTBA Pe)KyIlero anmapara.
ITapa nomapeii 3anpsiraercsi B ABIILIO § ¥ TOJIKAET YKaTKy Breped oT cedss. Jist obuter-
YeHUs1 TIOBOPOTA OAHO OOJIBIIOE KOJIECO Jieasoch CBOOOAHBIM HA OCH L.

Maumua Bennsa B 1830 r. nostyunia npemuio B 1 250 ¢pankoB ot OOiiecTa 3em-
segesnmst B lornanauu. Ee focraBuin Ha gepmy Juch Michael (B rpadceree Ileprckom),
rae oHa paborana ¢ 1832 mo 1853 r., Toii )Ke MaIIMHOIl MONBL30BAIMCh HA HEKOTOPBIX
Apyrux (epmax TOro jxe rpadcrsa, a Taroke Ha Qepmax rpadersa (updapcroro.
K konny 1833 r. uersipe mammusl bBennst O6buin otnparnenst B CLUA B mrar Wim-
Holic, B I'. Yukaro, orkyjaa BbluM xaTku Marx-Kopmuka 2.

OCHOBHBIM HEJJOCTATKOM 3TOI MAIIMHBI OBLJIO TO, UTO OHA ObLIA TOJIKAIOLIEH KATKON
(push). TpyaHO ObIJIO HATIPABJIATS 10 YKEJIAEMOMY HATIPABJIEHHUIO I'POMO3AKYI0O MAIIKHY,
Becom J10 34 nyznoB. I1pu rycrom ypoykae 6eCKOHeUHOe I0JIOTHO He yCIeBasio cOpachiBaTh
Cpe3aHHBIif XJ1e6 ¥ 4acTo Hy»KeH OBl IOMOJIHUTEbHBIM pabounii 151 ero copaceiBaHUs.

Hcropust pasBuTus KOHCTPYKLMM KOCHUJIOK U »KaToK B EBporne u, B 4aCTHOCTH, B
AHIJIMM 9THM B OCHOBHOM MCueprnbiBaercsi. HaunHaercst HOBBIIf NepUOJ B UCTOPUH HKaT-
BEHHBIX MAIIMH — aMEPUKAHCKUIf, — KOI/la CJIOKIJINCh BCE COBPEMEHHBIE 3epPHOBLIE
y6opounble manyHbl. Ho MBI ellle pa3 BCTPETUMCS € TIONBITKOW BO3POIUTH »KaTKy Beis
KaK KOHKYPEHTa KOHCTPYKIUSIM aMepUKaHCKUX »KaToK Xyccest 1 Mak-Kopmuka npu
TePBOIi MOMNBITKE YKaTh XJ1e0 C MOMOILUbI0 NAaPOBOIT MAlUHBI.

Hcropuss xatBennpix mamuH B CHIA

Hcropusi pasputusi yKaTBeHHBIX MamuH u Kocwiok B CIIA ecth BMecTe CTeM M HC-
TOPUsT PasBUTHS (PEPMEPCKOr0 CeNIbCKOro xo3siicTBa 3epHOoBLIX mTaToB CLIUA. MoykHo
CKa3aTb, UTO aMepUKAHCKUM (epmepam ¥ u3ob6peTaTessiv NPUHATIEIKUT UCKIIOUNTENb-
Hasi poJib BO BHEJPEHHM 3€PHOBBIX YOOPOUHBIX MAlIMH B CEIbCKOXO03SIICTBEHHYIO
npaKTuKy. EBpomnelickue KOHCTPYKTOphl U (haOpUKaHTLI CeIbCKOX03ANHCTBEHHBIX
MallMH B JajbHEHIIeM JIMIIbL KOIMPOBaI aMepuKaHCKue 00pasiibl, He BHOCST CYLIeCT-
BEHHBbIX u3MeHeHuii. IlpaBpa, He HAL0 3a0blBaThb, YTO aMEPUKAHCKHE KOHCTPYKTOPLI
K 30-m rogam XIX B. nmojiyuusii B FrOTOBOM BHJI€ BC€ OCHOBHBIE DJIEMEHTBI KaTOK M KOCH-
JIOK, KaK TO: PeXyIMii anmapaTt NPsIMOJMHENHOT0 BO3BPATHO-IIOCTYIIATEJILHOTO IBU-
YKeHUsI, COCTOSIIMIA M3 HOYKEBOIl MOJIOCKH! ¢ 00010J00CTPLIMI TPEYTOJIbEBIMA  HOYXKaMu-
CerMeHTaMH M TasiblleBoro 6pyca, riargopmy, MOTOBUJIO M OeCKOHEUHBIH 3JIeBaTop
Juts1 cOpackiBanust cyxaroro xseba. Hyyubr Obiii b GaronpusiTHbie YCJIOBUS 15t
Pa3BUTUS KPYTHOI0 KaNUTAJUCTHUECKOro (pepMepcKoro XossicTa, KOTOPbIE A0JKHbI
Ob111 06ecrieunTh COBIT YKATOK, U PASBUTASI MAIIMHHAS HH/LYCTPUST TSI MX IPOU3BOACTBA.
Taxue ycnoBusi coznanuch B CLIA.

Pasputie mapoporo Mopckoro TpaHcmopra, B nepseie jecsruierus XIX B., or-
KpBIJIO 320KeaHCKOMY XJieGy BO3MO)KHOCTH MPOHUKHOBEHMsT HA XJieOHble PBHIHKU MPO-
MBIIIIJIEHHO paspuBaslieiicst Epponsl. CLUIA ¢ ux 0rpOMHBIMHU JICBCTBEHHBIMU TITIO0POJL-
HBIMM TIpepusiMu, a Taroke Kanana, Asctpanust 1 ApreHTuna, pacroJjarast orpOMHBIMK
BO3MO)KHOCTSMM TIPOM3BOJICTBA 3ePHOBBLIX XJ1eOOB, OBICTPO pacmmpsiiv TMOCEBbI U Ha-
YajM BHICTYNATh HA MUPOBOM XJIEOHOM pBIHKE, IIOCTENEHHO BHITECHss ¢ Hero Poccuio,

1 «Journal of Agriculture», Ne 52, crp. 183, 1852.
2 EpuwoB A. HaOmopmennsi najx paboroii HOBBIX 3emje[ebueCKHX maumnH B Poccun,
Cenbckoe xo3sitcrson, T. I, crp. 36—37, 1860.
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Benrpuio u 6ankanckue cTpaHbl. OrpoMHbIE NPOCTPAHCTBA HEMCTOLIEHHOM 3eMJIH 103-
BOJISUIM BECTH O9KCTEHCHMBHOE XO3SICTBO Ha KPYIHBIX IJIOIIALSX.

Mapkc, xapaxkTepusysi BJIMSIHUE TPAHCIOPTA HA PAa3BUTHE 3€PHOBOI0 XO03sIHCTBa
3a0KEaHCKUX CTpaH, B TOM UMCJIE M CeBEepPOAMEpPUKAHCKOro, mucan: «TpaHcaT/iaHTHue-
CKHEe Tapoxo/ibl, a TAK)KE CeBEPO-, IHKHOAMEPUKAHCKUE U HHANICKIE YKeJIe3HbIe JOPOTrH
JaJi BO3MOYKHOCTb KOHKYPMPOBATh HAa €BPOMEIICKUX XJIEOHBIX PBIHKAX COBEPIIEHHO
0COOEHHBIM CTpaHaM. IJTO OBLIM... CEeBepOAMEpPHKAHCKHE TPepUH, apreHTUHCKUE TaM-
Nackl, CTENH, Y)Ke OT IPUPOJBI IIPUTOHbIE 1JIs1 06pabOTKH TUIYTOM, AeBCTBEHHAS TI0UBA,
KOTOpast JIoJirMe Tofipl AaBasia OoraTele ypo)kaum Jayke NMpu NPUMHUTHBHOI TeXHHKE U
6e3 ynobpenusi» 1.

Amepukanckue (Gepmepnl, UMesi mepes co6oil HeorpaHUUEHHbIE IEPCIIEKTHBBI MPO-
U3BOJICTBA 3epHA MYyTeM OKCTEHCHMBHOI'O XO03s1MCTBA, BBIHY)KIEHBbI OBbUIM OTPaHHMUMBATD
€ro TMPOM3BOJCTBO, IVIABHBIM 00pa3soM H3-32 HEBO3MOXKHOCTH yOpaTbh XJieh pyKamu.
B AHrnmu cTpemiieHue 3aMEeHUTb PYUHYI0 YOOpKy Xsieba MeXaHUueCKoi sIBJISIOCH CPefi-
<TBOM GOpbOBI MpoTUB pabouero. TyT BHOJIHE NMPUIOKUMBI cJioBa Mapkca: «MaliuHbl
BBICTYTIAIOT 3/leChb KaK (hopma Kamurasa, CO3HATEJIbHO BpaKaeOHast TPYAY U B 3TOM
KauecTBe BBOAMMAsI B uUrpy» 2.

MHoe mojio)KeHre B TO BPEMST CKJIAABIBAJIOCH Y aMEPUKAHCKUX KaluTaJIUCTUYe-
cKkux (pepmepos. B cTpaHe HEHCTOIUEHHOM, MJIOAOPOAHOI 3emyd ObUIO MHOrO, a pabo-
yMX MaJjio, ¥ Mammpa Juisi y6opKH ypoyKkasi T03BoJisijla PACIIMPUTD T10CEBbI TIPU MeHb-
1emM KosuuecTse pabounx. AmepuKaHCKue (epMephl CTPEMUJIMCH He CTOJIbKO YBeJH-
upBaTh COOp 3epHA € TeKTapa, CKOJIbKO MOAHATL COOP, NPUXOASIIMICS HA OJHOIO
pabouero.

Otrmeuasi 910 siByienne, Mapke nucai: «B CoeguneHnbIxX mraTax CepepHoit AMepuKU
3eMJIelebuecKre MAaIlMHbl 3aMelaloT padouux I10Ka TOJIBKO MOTEHLUAIbHO, T. €. OHH
JIal0T TPOU3BOJUTEIII0 BO3MOYKHOCTb BO3/e/IbIBATh 00JIbIIYI0 IUIOMIAAb, HO (DAKTHYECKH
He TPOTOHSIOT 3AHATBIX pabdouux» 3.

Wupenrapb amepukaHcKux (epm Obl1 KpaiiHe NPUMHTHBEH U B OOJILIIMHCTBE
M3TOTOBJISIICS HA MECTHBIX Ky3HHLaX. B mepBom nense 1790 r. ynomsiHyTa TOJIBKO OfHA
¢abpura 3eMJIeJeIbUeCKOro MHBEHTapsi, a MMEHHO yGOPOYHOro, MajJeHbKOe Mpefnpu-
sitieé B Maccauy3serce, KoTopoe eXerojHo BbipadaTbiBaio 1 100 rpadens?. Poct 1eH
Ha XJ1eh CTUMYJIPOBAJI MOCEBLI 3¢pHOBBIX. B dunanenbpun 1eHsl Ha MyKy ¢ 5 gosuia-
poB 46 1enrop 3a Gappenb B 1797 r. nogHsmch 10 9 gosnnapos 12 nenros B 1807 r.
PacimipeHue MoceBOB 3epPHOBBIX CAEPYKMBAJIOCh, IJIABHBIM 00pasoM, HEL0CTATKOM
pabounx pyK B mepuoj yoopku. VM Ha perleHue 3ajaud MexaHWyecKoii ybopKu xieba
amepuKaHckie ¢epmepsl obpaTuam 0cob0e BHUMAaHHE,

OTMeTUM, UTO Cpeau M300perareieil HKATBEHHbIX MAIIMH U KOCHUJIOK C PEXKYIIAM
anmapaTom BpallaTeJbHOr0 TUMa ObUIM M amepuKaHUbl. (puc. 4).

Uepemust Beitmu (Jeremiah Bailey) us rpagcrsa Yecrep, mrara IleHcuibBanus,
12 ¢eBpasst 1822 r. mostydusi naTeHT Ha KOCUJIKY JJISI TPABBI, M €ro KOCHJIKA IPUBJIEK-
ja 6osibmoe BHUMaHue cenabCckux xo03seB CHIA m AHrimu. AHMJIMACKUIL yKypHAas
«The Mechanics Magazin» B 1823 r. mucai, 4ro OT 9TOMl MAIUMHBL MJLYT MHOIOr0 M
yro oHa cKamsaer 10 akpoB 3a jenb. Pe)kyiuuii annapar 9Toii KOCUIKH UMes Gopmy
JMCKa, UTO MOXKHO BHUAETL HA puc. 4, 74. YcrpoiicTBo Beell KOCHIIKK U300pa)KeHO Ha
puc. 10 u nosicuenuit He Tpedyer. »

B 1825 r. 18 mas E. Kone (Cope) u M. I'ync (Hoops) us rpadcrea Yecrep noury-
YUY TIATEHT Ha KOCWIJIKY, paboraiollylo Ha IpuHIMIe Kocuwixkd Mepemuu Beits.
Cuin usobperaress E. Kona, M. Ko, B iucbme oT 1854 r. 0NUCHIBAET 9TY KOCHJIKY TaK:
«310 6BUIA BecbMa dPPEKTUBHAS MALIMHA IS CKAIIMBAHUS TpaBbl U 3a 30 MUH. CHUMA-
Ja 1 akp. §1 momoras B nocrpoiike 25 nan 30 Kocunok. st tsiru TpeGoBasioch jBe

M ap k¢ K., Kanuran, t. III, crp. 523—524.

Mapxc K., Terpam mno rexuuxe, 17.

M apxc K., Kanuran, T. I, crp. 391.

Borapr 9. 9OxoHomuyeckast ucropusi Coegunenunix mraros, M. 1927, crp. 110
Tam re.
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nomagy. Kocunka umena jsa
KoJieca, U3 KOTODPBIX O/JHO Iepe-
JaBajio JBM)KEHHE KOocCaM WJIM
Kpyrjomy AucKy». Ilo Hexoro-
peiM cBefieHusIM, I'yne mosb3o-
BAJICS1 OIHOV M3 HUX B TEUEHHE
25 ner B IleHcuabBaHuH.

Ha sTom 3aKoHuUMM OIMca-
HHUE )KATBEHHBIX MAalIMH U KO-
CHJIOK C BpAIlAIUIUMCA Pexy-
MM~ anmaparoMm, II0OCTPOeH-
Heix B Aurymn u CIIA, xors

Puc. 10. Kocunxa HMepemun Beiina (CIIA) 1822 r. MpeIJIOOKEeHUsT pa3jnyHbIX HO-

BbIX KOHCTPYKLMI IPOAOJDKA-

gucbk g0 50-x rogoB XIX B. OCHOBHbIE THUNBI 3THUX PEXYIIMX anmnapaToB AaHbI
Ha puc. 4.

Hacrynuna HoBasi amepuKaHCKasi 9pa B KOHCTPYHMPOBAHHMHM >KATOK M KOCHJIOK,
MMEIIMX PEKYIIMii anmnapar BO3BpaTHO-TOCTYNATENLHOr0 ABWKEHUsl. BriepBeie Ta-
Koif anmapat Obu1 mpemwioyken Orsiem B 1822 r.; Ta )Ke KOHCTPYKIMs Obljla pasBuTa
satem Ilarpuxom Bennem B 1826 r. B AHriun.

AMepHKaHIBI UCTOPUIO YKAaTKK HaunHawoT ¢ 1831—1833 ., KOoria B MECTHOCTAX,
HOCALIMX Temepb HaspaHue wratoB Mumnuesora, Jlakora, He6packa, Kouopano,
Kansac, Baunmurron, Hesaga, Wpaxo, Mounrana, Hbio-Mexcuko, Operod, VYrax,
Apu3zona, Beitomunr, Oxnaxoma u Texac, elle He NPOM3BOJUIIOCH HU OJHOI0 3epHa
niieHnLsl. VIMEHHO B 9TO BpeMsl BBICTYNWJI HA CLeHy Oyayiii «kopoib» ykaToK Cait-
pyc Mak-KopMHK, CBIHOBbSI KOTOPOTO B JajbHEHIIEM CTaau ocHoBaTelasamu «Mexay-
HApOJHOM KOMIAHMY YKATBEHHBIX MAlllMHY.

Conepunxom Mak-Kopmuka 6bu1 mopsik O6ex Xycceit (Obed Hussey) us Linn-
LIMHATH, KOTOPBI MOJIYUMJI TIATEHT HA CBOIO YKaTKy B 1833 I'., T. €. HECKOJIbKO paHee
Max-Kopmuka, nomyuupuiero nareHt B 1834 r. Tem He MeHee MePBEHCTBO NPU3HACTCSE
3a Max-KopMHKOM, TaK KaK CBW/ETEJbCKUMH II0Ka3aHUAMU ObUIO YCTAHOBJIEHO,
uro Mak-Kopmuk elie ocenbio 1831 I'. jesias mepBbie OMBITHI YKATBbl XJ1e6a MAIIMHOI
B xo3stiictBe Yunbsima Teiinopa, mrar Bupruuusi, 1 Ha coGCTBEHHOM (epme.

Oren; Caiipyca Max-Kopmuka, PoGepr Max-Kopmuk, 6bl1 Goratoii depmep u3:
mrata BUpPruHusi, uUMen MeJIbHUIY, KY3HHLY, JIeCONMIKY M HeDOJIbIIYI0 JIH-
TeifHy10 MacTepcKy1o U eule B 1816 r. cam nbitasacs NOCTPOUTh MALIMHY JJIsT YKaTBhI XJIe-
6a u nycTuth ee B Xoi. Caitpyc Mak-Kopmuk momoran oruy B ero nombitke. Caiipyc
Mak-Kopmuk cam numier, yto B 1816 r. ero oreln mbITajiCs IMyCTUTb CBOIO YKATKY B
pabory: «B y6opky 1816 . oH M300pes1 u NpUMeHU B paboTe ATBEHHYI0 MAIUMHY.
Ero mammHa pesajia ¥ KJjiaja cpe3aHHble CTe0JIM XOpOLIo, KOIla OHH CTOSUIN MPSIMO
He ObUTM TiepenyTaHbl, TEM HE MeHee MOii OTell BCTPETHJICS C TaKUMU TPYAHOCTSIMH B.
NPAKTMUECKOM OCYLIECTBJICHUM CBOero u3o6pereHusi, 4ro OpOCHII CBOIO MAlIMHy M
He Bosppallasicsi K Heif o 1831 r., Korja BHOBb INONBLITAJICS MPUMEHUTH MAIIMHY Ha
YKaTBe ¥ CHOBa 0e3 ycrexay. B Tor e camblii ce30H C. Mak-KopMUK B35JICs 3a pelieHne
3aJaud MexXaHusaluuu yOopku Xseba, TNPHCOeIMHMII MOTOBHJIO, YCOBEPLIEHCTBOBAJI
JEJIUTeNIb U 3aTeM «YCHEHIHO HCTBITA] 9Ty MAIUMHy B P)KAHOM I10JI€ CBOEro oTua v co-
cegHux Gepm, cHumasg 6—7 akpoB B JeHby L.

KT0 JKe GbT JeHCTBUTETbHBIM H30GpeTaTesieM KATBEHHONH MAUIMHBI U KOCHJIKH?'
Hap uso6perennem »xkatiu eue go Xyccest u Mak-Kopmuka paGoranu ABa (pannysa,
OJMH HeMell, TPU/ALATh TPU aHIJIMUAHMHA M JBajJlaTh [Ba aMepuKaHIa ;

Ha puc. 4 j1aHl KOHCTPYKLMH PE)KyUMX ANNApaToB W (amuiuu u300peraresiei,
paGoTaBIIMX HAJ| YKATKAMU C BPAIAIONIMMCS POKyLM anmnapartom. Ha puc. 6 mpex-

1 Rogin Leo, The Introduction of Farm Machinery, 1931, crp. 73.
2 Tam sxe.
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CTaBlIeHa UCTOPUS pas-
BUTHSI  KOHCTPYKUHUIA
JKATOK UM KOCHJIOK C
PEOXKYILIHM  annaparom
NPSIMOJIMHEHOro BO3-
BpPATHO-TIOCTYMN AT eJlb-
Horo jBmxenusi. Pac-
cMOTpeHHe 9THX Tab-
JIML[ TIOKA3bIBAET, 4YTO
U K U300peTeHuIo yar-
KU BIIOJIHE IPUMEHHMBI
cinoBa Mapkca: «Kpu-
TUUECKAsT UCTOPUS TeX-
HOJIOTUX BOOOLIE ITOKa-
3ama Obl, KaxK Majo
KaKoe Obl TO HU OBbLIO
usobperenue XVIII B.

NPUHALJIE)KUT ToMy Puc. 11. YXarka Xycces (CILIA) 1833 r.
UJIA MTHOMY OT/EJIbHOMY _
auny» L.

M3 npeaurecTByromero 063opa Mbl MOXXEM BHJETb, KaK mayso u Xycceil u Max-
Kopmuk 6bu11 1300peTaTesIsIMU AaTOK, HO OHM ObUIM TaJaHTIMBBLIME KOHCTPYKTOPAMH,
B3sJIM BCE 11€J1€C000pasHoe M3 NPEAbIYIIUX U300peTeHuii 1 Jalu BIOJIHE IPUIO/HbIE
K IPAaKTUUECKOMY MCII0JIb30BAHUI0 M BIEPBble B 0OJIHIOM KOJIMUECTBE BBIMYILEH-
Hble mammHel. [IpaBaa, n Xyccero, 1 Mak-KopMuKy, U Apyrum IpOU3BOUTENSAM HKATOK
B JlaJIbHEHIIEM NMPUIUIOCh MHOI0€ M3ME@HMTb M YJIYULINTb, HO MX KOHCTPYKLMS jaja
TOT THUIN )KATBEHHOM MAIIMHBI, KOTOPBIi B OCHOBHOM COXPAHWJICS [0 HAIIMX JHei.
CoBpemenHas jloborpeiika siBjsieTcst Jayke IOYTH TOYHOM MX Komueii.

Hrak, »xaTka, KaK CpeiCcTBO NPOM3BOJICTBA, MOSABUIACL B NpojaXke. Xycceil mpo-
Aan 3a 1833—1840 rr. oxono 47 coux maummH. Ilo rogam ara mpopa)ka muia Tak:
1833 r.—1 mamwuna, 1834 r. —4, 1835 r. — 14, 1836 r. —6, 1838r. —6 u 1839r.—
16 maumu. Max-Kopmuk po 1840 r. He mpojaBaj CBOel MallMHBI, paboTas Haj
VIyUulIeHUEM €€ KOHCTPYKLHUHU.

JKatkn u Xyccesa n Max-Kopmuka B KOHCTPYKTHMBHOM OTHOILEHHM WMeEJH PsijT
HEIOCTaTKOB M, CJeJIaHHBble B CeJIbCKUX Ky3HHMUAX, ObIM Upe3BBIYAifHO Ipy0bl
U HEeYKJIIOKU.

Yarka Xycces 1833 r. (puc. 11) Obuia B CyLIHOCTH JABYXKOJIECHOI KOCHMJIKOM C
AIaThopPMOii, TIPUCOEMHEHHOM K 3a/iHell YaCTH pambl M NPOCTHPAIOLIEHCSI B CTOPOHY
Ha paccrostue 6 ¢yT. Pe)xyiuii annapar CoCTOsUI M3 HOYKA C PSII0OM TPEYTOJIbHBIX MJIac-
TUHOK, IpPHUKJIENAaHHBIX K IUIOCKOI )KeJIe3HOil moJsoce, u3 majblieBoro 6pyca ¢ mnajb-
LlaMH, TBep/JO0 COEJMHEHHOI0 C mepeJHUM Kpaem ruiardopmbl. Kak BuaHo u3 puc. 13,
9TOT anmapaT OueHb IMOXO0)K Ha peXylMii annapar coBpeMeHHbIX »aToK. Hox jpenan
10 500 gemyxeHuit B MuHyTy. [lepenaua IBr)KeHHST HOYKY OT XOJ0BOI'0 Ko0JIeCa IIPOHCXO-
Jiuia uepe3 3y0yarylo IIECTEPHIO HA OCH XOJ0BBIX KOJIEC M JIBE KOHHUECKHE IIECTEPHH.
Bo Bpemst paGoTl CTOSII CHUJIbHBIA IIyM OT TPYLIMXCSl IIECTEPEH, KOTOPBIE CHJILHO
HarpeBajiich, OTYero OBICTPO M3HAIIMBAJINCH M TOPTWIAMCH. JIBe Jomagu 3a
3—4 yaca paboTbl CHWJILHO yTOoMJsUMCh. IIpu rycToM CTOsSIHUMM cTeDJeil HOXKH 4acTo
3abuBanuchk.

Pa6ora npousBoiuiack CIeAyOluM 00pa3oM: »KaTKa, MpojBUrasiCh BIepes, cpe-
3asa xJie6, Kotopblif Najan Ha ruardopmy. B cooTBeTcTBYIONME TPOMEIKYTKU BPEMEHH
YeJIOBEKY, CTOsIEMY Ha miardopme, HeoOXOAMMO ObUIO HeMeAIeHHO yOuparb XJied,
yToObl HE uCTONTAaTh €ro. MoroBujia Ha YKaTKe He OBLI0; CHJeHbs TaK)Ke He ObLIo,
U pabounii, ynpapjsBLUIKI JIOAAbMH, CH/LeJI BEDXOM, UTO 3aTPY/IHsJI0 F’HOKOCTD yrpa-

' M apkc K., Kanuran, t. I, crp. 281, npumeuanue 89.
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Bienus. Ha puc. 11 ga-
Ha (Qororpadusi mope-
JIM YKaTBEHHO! MAIINHEI
Xycces, IpeACTaBIIeH-
HOif KommnaHueid Jlu-
punr Ha Ilapmwxckyio
BbicTaBky 1900 r. 1,

YKarka Max-Kop-
muKa 1834 r. npejcras-
JjleHa Ha puc. 12 Toxke
no (ororpaduu c mo-
nenu  Jupunra Ha
[TapmwKcKoif BBICTaBKE
1900 r. TlaTeHT omuCHI-
BaeT 9Ty HKATKy KaK C
nepenueit Taroi (pull),
TaK U C 3aJIHel TOJIKAI0-
meit (push). Ha npak-
THKE MallMHA TO0YTH
Bcerja paborana ¢ me-
pefHeil TAroi.

Brimme 0buto  yyKe
yKasaHo, yro Max-Kop-
MUK >KaTKy CBO€I KOH-
CTPYKLHUH IIPOJiaJl BIIep-
Puc. 13. Hox »xarku Xycces 1833 r. Bble B 1840 r. [lo 9ro-
ro MOMEHTA €My IpHU-
LLJIOCh BHECTU PSIL M3-
MEHEHU B KOHCTPYK-
LMI0 CBOEH »KaTKU U B
NIepBYIO OYepefb B pe-
Kyumumii  anmapar. B
yKatke 1834 r. Ho)KeBast
1oJjioca MpeACTaBIIsIa
u3 cebs nmuily, Kak B
ykatke Ornsi, u 910 Obl-
JIO OTPULIATEIBLHOM CTO-
poHOIT »KaTKM  Max-
Kopmuka 1o cpaBHe-
HUI0 ¢ JKaTKoil Xyc-
cest (puc. 14). B 1839 r.
muta Oblla 3ameHeHa
HOYKEBOI  I10JI0COIT €
00010/l00CTPBIMU  Cer-
meHramu  (puc. 15).
Bekope Xyecceit Taroke
BHEC HEKOTOpOE Uu3Me-
HEHHe B  POKYUIHi
anmapar (puc. 16). B
crapoif  KOHCTPYKIUHI

1118 S L EN
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1Deering, The
Official Retrospective
Exhibition of the Deve-
lopment of Harvesting
Puc. 16. Hoy yxarku Xyccest 1841 r. Machinery, 1900.
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CIIMHKA HOYXEBOM  IOJIOCHI
JiBUrangacb B yriyOJieHUH
naJsbleBoro opyca; B HOBOH —
HO)KeBasi moJjioca crajia oOT-
KPBITO, JBUrasiChb MEXLy
najbliamy, ¥ CTajia MeHbLIe
s3abuBarbcsi. Ho B 0CHOBHOM
yxatka Xyccest ocrajach 0e3
HU3MEHEHUH [0 CMepTH U300-
peratesisi B 1860 r. YKarka
Xyccesi He UMeIa MOTOBUJIA,
KaKk mammba Max-Kopmuka,
1 Hajo ObLUIO YaCTO YCKOPATH
X0/ Jiomaau, Tpedysl oT Hee
miara ©OoJsiee OBICTPOro, UeM Puc. 17. YXarxa Xyccest 1841 r.
HOPMaJIbHBIA, UTOOBI JaTh

BO3MO)KHOCTb ~ Cpe3aHHOMY Xiieby mnajarb Ha riatdopmy. CpesaHHslif U COPOLICHHBIIT
¢ ysKoif ratGopmsl Xy1e0 JIOXKUIICS HA 3eMJIe TaK, UTO MHPH CIELYIOIEM MPOXOJe
YKATKU JIOIIAY M YaCThb >XaTKU JOJDKHBI OBUIM HTTH 110 OKATOMY XJefy, CMUHAS U
BBIMOJIauMBasi ero. UroObl u36e)kaTb I3TOr0, HEOOXOAMMO OBIJIO BCJIEL 32 YKATKOMN
craBuTh pabounx s y0opKu cxartoro xseba. Xied myrajcs u gaBaj ropcTH Majo-
TIPUTOJIHbIE JUIST BSISKU CHOIIOB.

B 1841 r. Xyccell HECKOJIBKO YJIyULIMI KOHCTPYKLHMIO CBOeif arku. OHa umena
0/(HO 0OJIBILIOE KO0JIECO, KOTOPOE NIPUBOJMIIO B JBM)KEHHE PEXYINMii anmapar u jiBa Ie-
peaKoBeIX Koseca (puc. 17).

Pabouuii, cOpachiBaomuii cpesaHHplil X71e06 ¢ maat@opmbl, UMeT y)Ke CHIEHME,
pacnosioykeHHoe Haj pabouum Kosiecom. Pabouwnii, ynpapsisiBiIMii JIOMAAbMHU, TONPEXK-
HeMy cHjies1 BepXoM. MOTOBMIIO IIPOJOJDKAJIO OTCYTCTBOBATH. X1eh cOpaceiBaCs TAKKe
TI0 Mpoxoxy >atku. Xycceil o cBoeif yxarke B 1843 r. mucan: «He 6yay orpunars,
yTO MOSI MepBasi MalMHA OblIa OYEHb HECOBEpIIeHHAY.

B 1840 r. Mak-KopMuK BrepBbI€ IIPOJAJ BE CBOM »aTKu, B 1842 r. — oxoso 6
B 1843 r. — 39, u B 1844 r. mpogas oKos10 50 mamuH. Bee 9TH MaMHbL ObLIH noc*rpoe:
Hbl B macrepckoil Ha (epme Max-Kopmuka B Pok-Bpumpke, mrar Buprunus.

B 1844 r. Max-KopMuK 1OCTPOMJI BMOJIHE NPUrOJHYI0 MALIMHY, Ie pabounii,
chpaceiBaOLMil CXKaTelil Xn1e6, y)Ke cujen Ha mamuHe. Pafouuit, ynpasssiBumii jio-
[IaibMH, TAK)Ke MOI CH/eTh Ha MaIlMHE MJIM BEPXOM Ha Jomagu (puc. 18).

B panbueiiniem Mak-KopMUK 3aHs1ICS TIpONAaraHioit Mexanuueckoit y6opku xjieba
CBOMMH YKATKaM#, U 3€Chb OH I0Ka3asl CeOs1 Upe3BbIYaitHoO mpesrpUuUMUNBLIM U TAJIAHT -
JIMBLIM TIPEANPUHUMATEIEM U KOMMEDPCAHTOM.

B reuenue 1844 r. Mak-KopMuK JIMUHO MPOEMOHCTPUPOBAJI CBOIO YKATKY B IITa-
tax Heio-Mopk, Oraiio, Mimmnoiic, Buckoncnn u Muccypu. U ara noesaxa obecreunsia
yenex jgena Max-Kopmuka.

B cnenyoutem, 1845 r.,Mak-Kopmux 50 »xkatok ciaenany cebs Ha depme u Gosee
100 B pa3ubix MacTepcKux L{uH-
uuHartu. B 1846 r. y cebs Ha
(epme ‘Max-Kopmuk cienan 75
wryK 1 200 mryk B Bpakimopre,
mwratr Hero-Mopk, oTKyaa onu
Ha Mapoxofax OTIPABJISINCH B
3amajiHoM M BOCTOYHOM HallpaB-
JeHusix 1o Kananay Opu. 200
LITYK YKaToK B Bpaknopre Gblim
ciemanel B Macrepckoii Ceit-
mypa u MopranHa, Koropas u
SIBJISIETCST  MEpPBBIM  3aBOJIOM Puc. 18..)Karka Mak-Kopmnka 1844 r.

Hcropua texuuku, Boin. VI
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>KarBeHHBIX MamuH B CHIA. B 1847 r. mpousBoACTBO >KATBEHHHIX Mammy Mak-
Kopmuka nopusinoch cpeimme 500 mryk. 100 wryk u3 HuX ObUIM CAENaHBI GUPMOit
I'peit u Yopuep (Grey and Worner) B Uukaro.

Jlo 3T0r0 rosia MPOU3BOACTBOM JKATOK GBLTH 3AHATH MeJIKHE MACTEPCKHe, YacTo Tipo-
CTBI€ CEJIbCKHUE KY3HUIIbI, ¥ YKATKU BBIXOAUIIN I'PyOBIMH, C MACCOM HET0CTATKOB. B 1847 r.
Max-KopMuK mepeHec TMpoOM3BOICTBO YKaTOK B UMKaro, BCTYMUII B KOMIAHMIO ¢ Ipeem
Y TIOCTPOMJI TIEPBBIif 3aBOJI YKATBEHHBIX MalH He Tosibko B CLIIA, HO 1 Bo BceMm Mupe.
C 9r10ro0 roga HauMHAETCS MEPHOJ, KPYIHOIO NPOMBIIUIEHHOIO TPOM3BOACTBA KATOK.

K ypoxaro 1848 r. aror 3aBoy BemycTiit 500 »kaToK i Kpome Toro Gosee 300 mryic
ux Obuio crenano B Mmmnoiice, Oraito u Heio-Mopke.

Jist cpaBHUTENIBHOM XapaKTePUCTHKH JKAaToK Xyccess ' Max-Kopmuka, emuu-
CTBEHHBIX KOHCTPYKUMii mepuoja 30-x u 40-X rojioB, NpUBeeM OmucaHue paboThl Toii
M JIpyroii MalMHBI, TPOBEJEHHON B MOPSKE COPEBHOBAHUSI HA BCceMMpPHOI BBICTABKe
B Jlonmone B 1851 r. m Ha MOCKOBCKOI BeicTaBKe 1853 r. .

Xapaxrepusysi pabory »arok Max-Kopmuka u Xyccesi Ha ucnmranusx B JIoH-
Aoxe, Horueses, BULEBLINIA 9TH HCTIBITAHHS], TMIIeT *: «Mak-KopmuKoBa maumna ynot-
pebiieHneM BEpTSILUXCSI MOTOBHUJI, KOTOPBIE MAYT BIEPEU M HAKJIOHSIOT MUIEHUITY MK
POXb, IIPEAYNPE)KAET IyTaHKe XJ1e0a, U C ero MallMHBI NIIEHULIA UK POXKb CrpedaeTcst
NIOUTH LEJILIMM CHONIAMU, UTO 3HAUMTEJIbHO 00Jerdaer Tpyj BA3asiblInKoB. K 310l ma-
IIMHE IPU/IEIaH CHapsIA, MOCPEACTBOM KOTOPOIO OHA OIMYCKAeTCsl ¥ TMOJHMMAETCs TaK,
YTO MOYKHO )KaThb BhIlIe 1 HM)Ke. OHa UJIeT Ha IBYyX KOJIecaxX, UTO 3HAUMTEJIbHO 06JIeryaer
ee X0/1. OG010100CTPBIE HOYKH €€ YCTPOEHBI JIyUlle, U KOJIOChSl MELy HOXKeil He 3allieM-
nsiotesi. Harownern, y Mak-KopMiKOBO#i Maumusl 060poToB GoJbie B LIIECTEPHE, a I10-
TOMy MalliHa CKOpee NOJPe3bIBAeT M HUKOrja He HabUpaeT, B ueM BHHAT I'ycceeBy
MallKHy.

Cust moCTIeIHAS HKHET HU3KO, HO €10 HeJIb3s1 JKaTh BHICOKO, UTO HHOT/AA GBIBAET HY)XK-
HO; OHA MyTaeT PO)Kb, MO0 CKU/BIBAET €€ B3ajl, a He B 60K, KaK y Max-Kopmukas.

CopeBHoBaHne B MOCKBe IPOBOJUIIOCH HA Y4eGHOM XyTope MOCKOBCKOT0 061[ecTBa
CeJIbCKOro Xo3siicTBa. B copeBHOBaHMM yuyacTBOBAJIA €Lle )KHEs] PYCCKOr0 KOHCTPYK-
Topa Buxropopa, Ho 0 Heii 6yaeT cka3aHo jasbiie. ONUCHIBasI ITH UCTILITAHUS «MOCKBH-
TAHUH» B Ne 24 nmcaur:

«Mammna I'yccesi cpesana Xo[Ko, U crpefaibliuK He cOBjajes ¢ paboToil U Bhi-
poHun rpabiy; cea MeéXaHuK BUJIbCOH M HEeKOTOpO€ BpeMsl MalMHa paoTania, HO 3a-
TEM MEXaHHUK, CaM CJIETENl U UyTh He Momaj Ioj mamuHy. Cykarhlif Xyie6 CHIbHO Tepe-
IyTaH ¥ HEBO3MO)XHO ObUIO BSi3aThb CHOTIBL.

YKues1 Max-Kopmuka noapesana xye6 TaK JIerko, uto ObUIMHEI COBEPIIEHHO He
TPSICJIUCH U Ka3aJIoCh najganu camu coboii. CpesanHslit x1e6 chpachiBaicst ¢ miaTGopmel
10 MEPE HAKOIJIeHHsI, 1 BO3MO)KHO ObLJIO BSI3aTh B CHOIIBIY.

Xneb ¢ xatkn Max-Kopmuxa cOpaceiBasncst ¢ miaat@opMmsl, 10 Mepe HAKOIIeHUS
cyKkaroro xjeba Ha CHOII, B CTOPOHY OT XO/la MaIIMHLI U He TpeboBasiach HEMELJIEHHAsI
ybopKa cOpomenHoro xsieba, Kak 9ro 6puto B ykaTke Xycces. Xie6 K HOKy HaKio-
HSUJICST MOTOBHJIOM, TOra Kak y Xycces oty paboTy mpousBojus pabounii, cOpachl-
BaWIIMit CKatelii xJyie6 ¢ ruiatopmel. [lepemaua ABMXKEHHS OT XOLOBOIO KoJeca
K peXylilemy anmnapary HpPOU3BOAMJIACH OOBIYHBIM CTIOCOOOM IIPH TMOMOLIM INECTEpEH
U KPHUBOLIMIA.

B 1848 r. Maxk-Kopmuk u Xycceii  yTpaTHiM IpaBa Ha CBOU IIATEHTHI, U C 9TOTO
rojia NPOM3BOJACTBOM >KAaTOK Hauyalld 3aHUMATbCSI U JIpYrHe NpeanpUHUMATEIIH.

Me>xily Tem 10Tpe6HOCTb B YKaTBEHHBIX MAllMHAX HEOOBIUaiHO CHJILHO BO3pAcTa-
na. B simBape 1848 r. Jhiemc Mapiuan Bo BpPeMmsi NMOCTPOIiKM MeJibHULBL B IpadcTse:
Anbpopano (Kamudopuus) 3ameTnsi B MEJIBHUYHOM JIOTKE GJIeCTsIMe YaCTULIBI 30J10Ta,
U BCJIEJ 3a TeM ObuIM HaiiieHsl Gorareie 30JI0ThIe POCCHIM. [ToTOKM JIOfEN moTerm
B (CUACTJIMBOE IJIBJ0PAjI0» CO BCEX KOHIOB CTpaHbl. [ToBciofy cTas ollymaThest ocTphiik
HEJ0CTAaTOK B paboueit cujie, 0COOGEHHO B CEJIbCKOM XO03sliCTBE.

1 KomeuneB A., Tloe3gaka pycckoro semsesiesnbua B AHIVINIO.
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IMorpe6HOCTD B CeNbCKOXO03sTiicTBeHHBIX Tabnuiga 2

NPOAYKTAaX U B YACTHOCTH B XJieGe BHYTPH Pe=—
CTPaHbI PE3KO0 BO3pocJia, 0CO0EHHO Ha JaJlb- Tonst Hacexernne 3a gecaTEAETHE
Hem 3amaje, Kyjaa IUTd MMMUTPaLMOHHBIE (= %)
MIOTOKH.

_ Hacenrenme CIIIA ‘BospacTaino HeoGbI- }Zgg =i ¢ 2232 ié‘; 35,1
YaliHBIMHU TeMIIaMH, O YeM JIaeT NpejicTaBJIe- ISTQnR =l 7239891 36,4
Hue Tabdi. 2. 1820, = ' s 9633822 33,1

Pociiu ropofia M BMECTE C HUMH ObICT- llgi’g """ igggg 252;2 ggg
PBIMM TEMIIAMH POCJIO TOPOJICKOE HACeJIeHue. 1850 . . . . .| 23191876 35.9
B 1848 r. B CILIA 6bu10 44 roposa c unciaom | 1860 . . . 31443321 35,6
bonee 8 000 ven., a B 1860 r. Takux ropo-

J0B OblIO yyKe 141. VYienbHBIT Bec ropoj- -

cKoro Hacesenus ¢ 8,5% B 1840 r. mogusiacst o 169, B 1860 r. B Helo-Mopke uncito
yKUTeseit 3a aTor nepuoj nojHsuioch ¢ 300 000 xo 800 000 ven. CILIA GricTpo mpespa-
IaJIUCh B MPOMBIILIEHHYI0 CTpaHy. Bce 910 co371aBano ycioBusl BHEAPEHMIO MAIIUH BO
BCE OTPAcJii HAPOJHOI0 X035ICTBA, B TOM YHCJIE U B CeJIbCKOE XO3SIHCTBO.

Obunue nmiog0poAHOI ¥ EIeBOit 3eMyIM, CUCTEMA €e MPOJaYKH M pasfauu Ccojeii-
CTBOBAJIM PA3BUTHIO 3€MEJIbHOM CHEKYJISIIMM U BMECTE C TE€M BIIOJIHE KalUTaJMCTHYe-
CKOMy Ppa3BUTHIO CeJIbCKOro Xosgicrsa. B. M. JlenuH XapakrTepusoBan CelbCKoe
xossiicteo CIIA TaK: «.. Haubosee KalMTAIMCTHUECKMiT XapaKTep HOCUT 3eMmJIefie-
nme Ha cesepe (55,1% (hepM ynoTpedsiomux HaeMHBlif TPY/L), 3aTeM Ha 3amajie (52,5%)
1 MeHee Bcero Ha ore. Mitax, Ha ceepe 1 Ha 3amaje, B IByX paiioHax, COCPEeL0TOYHBAIO-
X 2/, Beeit 060paboTaHHOI MIOWAAM U 2/3 BCEro CKOTa, GOJIbIIE MOJIOBUHEI (hepMepoB
He o0xoarcs: Ge3 ynoTpedsIeHns HaeMHOro Tpyjaa» L.

«.. Ha ceBepe mepBoe mecTo 3aHmMMaloT 3epHoBhle Xisieba — 62,6%, 3aTeM ceHo
1 Tpasel — 18,89, npuuem mnpeoGiajalT moceBHele TpaBel. Ha 3anane sepHOBHIE
xneba pawr 33,19, CTOMMOCTH BCeX 3eMJIEEJIbYeCKUX MPOAYKTOB: 31,79, MA0T CeHO
1 TpaBbl» 2 «... Pa3BuTue HaeMHOr0 TPY/a, KaK U pPOCT YIOTPeOIEHHST MAIIMH Mbl BUIUM
BO BCEX paifoHaxX CTpaHbl, BO BCEX OTPACJISIX CEJIbCKOr0 XO03s1iCTBa» 2, -

INpoBeneHne KaHaaoB M PasBUTHE MAPOXOJHOTO COOOIIEHHSI 10 BHYTPEHHHM BOJ-
HeIM myTsim CIA B rpomajHoOil CTenenu NmoHusuio (paxT M COKPATHIIO BPEMSI Mepe-
Bo3ku. CroumocTb mepeBo3ku 1 m muenutsl ot Byddano g0 Hewo-Mopka 1o nposese-
Hus1 Kanasma Opu (1825 r.) cocrasisiia 100 monnmapoB u mpojosnxanack 20 JaHei, a
nocJie nposeneHus — 15 J0U1apoB U npojomKanack 8 gueit 4.

C OKOHYQHHEM TMOCTPOIMKHU CHCTEMBI Ka-

HAJIOB, a Mo3jHee C MPOBEeHNEM HKele3HeIX Tabauia 3

JOPOT, OTKPBUICH IyTH IS 3epHA 03ep-
Horo Gacceitna. 3a mepuoj 1840—1860 rr. CromuooTs | g, veemne
Toxst BHIB03a 3€pHA ® %)
IPOU3BOJCTBO 3€PHOBBIX XJIeGOB yBeJIHUU- (8 mam. poxr.) €
JIOCh B CeBepo-3aNna/(HbIX mTarax ¢ 218 MiH.
Oymeneit no 642 miH. Oymeneii. BriBo3 1823—1833 . . . 67,8 =
3epHOBBIX X;e60B 3a 18231863 rr. mam 1833—1843 . . . 73,3. 8,0
6 1843—1853 . . . 198,6 170,9
B Tabsi. 3. 1853—1863 . . . 512,4 158,0
Ecym o 1830 r. paGora o yGopke Xire- :

0a Ha Qepme, mo crmoBam mpod. Kapsepa,

NPOM3BOJMIIACH PYYHBIM CTIOCOO0OM, To K 1860 I. B cenbekom Xossiictee CILIA, u oco6e-
HO B 3epPHOBBIX paifoHax, ObL1 mpou3Bse/ieH MoJHbli nepesopor. ITo ciiosam Borapra 9.,
«HM OJJUH JPYyTOii MEPUOJ B UCTOPUU 3EMJIEIEIMsT HE ObIl CBU/IETEIIEM TAKUX PEBOJIIO-
LMOHHBIX ITepeMeH M B TaKoii cremenu» °. YmorpebieHne MOJOTUIIOK pacnpoCcTpaHu-

1 Jlenun B. U, 3-e u3n., . XVII, crp. 588.

2 Tam )Ke, crp. 579. -

3 Tam e, crp. 644.

4 BoraprT 3., 9xoHoMuueckass ucropusi CoeiMHEHHBIX INTATOB,CTp. 161.
SBorapT 9., 9koHOoMMYecKass Mcropus CoeIMHEHHBIX IUTATOB,CTp. 203.

3*
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JIOCh € TAKOW OrpOMHOM OBICTPO-
TOit, uTo K 1840 I. CPaBHUTEJILHO
HeOOJIbIII0e KOJIMYECTBO 3epHa
MOJIOTUJIOCH PYUYHBIM CIIOCOOOM.
B ogHom 1860 r. BBIIAHO MATeH-
TOB Ha MOJIOTUIIKY 354. B 1843r.
B OOIIMPHBIX pPaBHUHAX [ajb-
Hero 3amajga Hauaja paborartb
KOMOMHUPOBAHHAsl »KHESI C MO-
gotuiikoit Moopa.. B 1850 r.
NOSIBJISIETCST  YKATKa-CHOTIOBSI-
3aJIKa C BEPEBOUHON BA3KOH, B
1856 r. — ¢ npoBoJI0YHOIi, B 1857 r. — ¢ cosiomeHHoi. OO0 ucropuu KombaiiHa u Mo-
JIOTUJIKK Oy/eT ocobasi cTaTbsl, a Termepb BHOBb BO3BPATHUMCSI K )KATBEHHLIM MAIIMHAM.

K xonuy ybopounoro cezona 1850r., ¢ MoMeHTa NPOAAYKU IepBoii yaTku B 1840r. ,
Mak-Kopmuk npojan 4 500 rkatok n Xycceit — okoyio 500 mryk. 3a Bpemsi ¢ 1851
no 1854 r. Mak-Kopmuk npogan eme 4 500 mryk u okoyio 100 mryk — Xyccei.

B 1849 r. ¢upma Ceiimyp u Mopran u3 Bpaxnopra, Kotopas B 1846 r. genana yar-
Ku Uit Mak-Kopmuka, Hauasna cama mpou3BojfuTh uX U B 1851 r. BeimycTuna ux 500
wryK. YKarka Ceiimypa npeacrasJisiia nouTd Komuo »xatku Max-KopmuKka 1 HOBOro Hu-
vero He BHecya (puc. 19). B 1852r. HaunHaeT npou3BoguTh »KaTku Baiwrep Byn (Wal-
ter Wood), a B 1854 r. Yopaep u Bpokeii (Warder and Brokeway) (13 Cripunrguibza).

YKarxa Byna (puc. 20) umesia 6051b110€ X040B0€ KOJIECO, OT KOTOPOI0 MPUBOJMINCH
B /JBIDKEHHE MEeXaHM3M PeXyllero anmnaparta 4 mMoToBusio. [Tnatdopma onmpanach Ha
JieBo€ HeDOJIbIIoe KO0JIECO M TMEepefoK ONMMPAJICSI HA TpeThbe KoJjieco. Boaurenb cupen
HA CUJEHbU U MMeJI y ce0sl pluar JUIsl NoJbeMa M OIyCKAaHUS IIATQOPMBI C PEXKYILMM
anmaparom W JUisl CLenjeHust u pacuemieHus. MoroBuno umesno 4 Kpeuia. Pa6ouwii,
cOpaceiBaroImii CyKatwlif xyeb, cTosl Ha miatdopme.

HauGostee BuaHbM GabpuranTom »kaToK siBuscst Manu us Pokdopaa, mrrat Miuu-
HOMC, KoTopelit B 1854 r. gan 1 100 )xaTtox. B ToM >Ke rofy Hayaa NpOU3BOJACTBO YKATOK
Keruam (Ketchum) uz Bydgao, mwrar Hero-Mopk, KoTOpBIi Aal THI )KaTKH-11060-
rpeiikun, IoJyunBIIel mmMpoKoe pacrnpocrpaHenne B Poccuu. YKatka umena jBa cu-
JleHbsi — JUIsi pabouero, yrnpasJsiBLIEro JIOIIAAbMH, U JUisi pabouero, cOpachiBaolIero
oxarpiif xye6 ¢ miaardopmel (puc. 21).

Ha pblHKE TOro BpemMeHd TOSIBJISJIOCH OOJIBIIOE KOJIMYECTBO BCE HOBBIX U
HOBBIX (paOpuxaHToB. Mak-KOopMHK BCTpETHUJICSI € Cepbe3HBIMM KOHKypeHTamu. OJuH
nu3 arenroB Max-Kopmuka B 1854 r. mmcan cBoemy mnarpony: «Ha 9tux gHAX A
BEpHYJICSI M3 00be3ga 10 IITaTy
HMoBa u Hales areHToB, CTapalo-
IUXCS NPoJaTh YKAaTKH, KaK W s,
TaK MHOI0, KaK TOPIOBLEB >Kec-
TAHOt mocypoity . Kaccon B
CBO€l  KHIKKE, IIPE/CTaBJIAN0-
1leif CIIJIOUTHOM MaHernpuK «Kopo-
JISIM )KATOK» M CaMoif »KaTke, B
cBsizu ¢ robuseem 100-7eTusi poXK-
nenust Mak-Kopmuxa B 1905 1.,
IHLIET

©Karka crana 0gHOII u3
ombsem nameif Hayku. OHA Ha-
CTOJILKO )Ke  JIeHCTBUTEJIBHO U
UCKJIIOUMTESIbHO M300parkaeT Ame-

Puc. 19. JKarka Ceiimypa (CLIA) 1849 r.

1 Rogin Leo, The Introduction
Puc. 20. JKarka Byna (CLIA) 1852 r. of Farm Machinery, 1931.



WUCTOPUSA PA3BUTHUA'3EPHOBBIX YEOPOUHBIX MAIIKWH 37

PUKY, KaK 3Be3[bl ¥ II0-
JIOCKH HAllero mranjapra,
KaK JeKjapauusi Haliei
He3aBUCUMOCTHY 1.

[Tpou3BoACTBO 3€pHA
B CLIA pocio ¢ HeoOBIuAli-
HOi OwicTpoToif. EBpona
yBequuuBana TpeboBaHue
Ha xJ1e0, OJHOW U3 IpHU-
uyH yero Obu1a KpeiMcKast
BoitHa 1854 — 1855 rr.,
M TpeKpalieHue SKCIop-
ta u3 Poccun. C poc-
TOM II0CEBOB 3EPHOBBLIX
BO3pacrajga IOTPeOHOCTh
B y0OpOYHBIX MalIMHaX.
B 1855 r. Mak-Kopmuk
npopan Gomnee 2 500 jxa-
TOK, mporns 1500 B Puc. 21. arka Manna (CLIA) 1854 r.

1854 r. MauH jaji TaKoe
YK€ KOJIMYeCTBO, €CJii He Oosbmie. PaiiT BrepBbie BBIMYCTUI YKATKU-CAMOCOPOCKH
Artxunca B xomuectBe 1 200 mryk. 9to Bce M3 mrata WimHboiic.

Kpome WnnuHoiica KpyNHBIM TIPOM3BOJAUTENEM >KAaTOK B 1855 r. Obul 1wTar
Heto-Mopk, naBummii uepes ceon cemb (uipm oxosio 2 500 »xarok, a Taroke mwrar Oraiio.
Bcero B 1855 r. 6buto BemymeHo oxosio 10 000 rxkatox. Max-Kopmuk onpejessi
oOIlee KOJIMUECTBO HKATOK, paboralommx Ha ¢epmax 3amaja (3amajgHee AJieraHos),
oxosio 75 000 wmryK. IlpumepHo 709, xneba yb6upanoch maummuamu. Jlopx Pobepr
Pyccenb (Russel), nyTemrecrBopasmmit B 1854 r. B npepusiX CTpaHbl, YCTaHABJIMBAET,
UTO «3J1aKM yOUpAIoTCst IJIaBHBIM 00pasoM MamMHamM Ha 6onbmmx ¢epmax» 2. 910
YKe TOATBEPIKAAIOT M PsIi APYTUX aBTOPUTETHBIX HCTOUHMKOB.

Koneuno, JaJleKo He 10 BCEM INTaTaM M He 10 BCeM I'pacTBaM IMPOLIEHT MeXaHH-
3aumu 6buT TaK dKe BhICOK.[Hanpumep, B 1858 r. B rpaderse Byddarno, mrara Buckon-
cuH, Oputa Beero ofHa >katka. Crnabo NMpoHUKAU YKATKU B 10)KHBIE paboBiiajienibuecKue
ITaTHl 0 TPKAAHCKOW BoiiHbl. [lamexo He Bce depmbl umenu xatku. B joxane
CeJIbCKOX03MCTBEHHOr0 610po 1mrata Oraifo or 1855 . ycTaHABIMBAETCS, UTO KATKH
¥ KOCHJIKM YTIOTPEDJISIIOTCST GOIBITMHCTBOM (DePMEPOB, Y KOTOPHIX MHOTO 3€PHA U TPABHI
s ckammBanushy. M3 rpadierea Tyckapa coobimasnoch, uTo ©KaTKu MAYT B 6oJiee KpyIi-
Hble ¥ KyJIbTypHbIe QepMBIY. ITH YKa3aHUsI JIMIIHUA pa3 MOATBEPYKAAIOT, YTO MAlINH-
Hasl TeXHMKA MCIO0Jb3YeTCsT KanUTaaIuCTUYeCKUMU KPYIHBIMU (pepmamu, TpPHMEHSI0-
MU HAEMHYI0 CHJIY, HO HEJOCTYITHA MeJKUM (epmepam.

PasButue pe)XyIllero amnmapara >XaTBEeHHBIX MalliH

[Mpumenenue TPeyroibHBIX MM TpaneleBUIHBIX CKOLMIEHHBIX 00010/100CTPBIX CErMeH-
TOB KaK HO)Kei [JIsi pes3anusi crebisi TPaBbl UM COJIOMBI TarOKe He Obio M306pere-
Huem Xyccest w Maxk-Kopmuka. Pe3anie CKOLIEHHBIM JIE3BUEM TOJIYUHIIO LIHPOKYIO
IPAKTUKY K TOMY BpeMeHH Bo (PpaHIMK HA MMIBOTHHAX. VIHTEpecHylo B 9TOM OTHOILUe-
HuM cnpasKy AaeT npod. Cuzopos: «[Tocsie mepBbIX HeyJauHbIX OMBITOB MMJILOTHHHPO-
Banus Tpynos JlofoBuK XVI, y3HaB 0 HUX, CaM HapuCOBas, CU/sl 3a KapTOUHBIM CTO-
JIOM, BMECTO 3aKpYTJIEHHOro Tomopa JoKTOpa I'miboTeHa TpameneBuIHbIH TOMOP,
PEKYIIMIA H @ K J1 0 H H bl M NIPSIMBIM JIE3BUEM, I10Ji KOTOPLIM BIIOCJIECTBHH -Tiajia ero

1 Kaccon, Ckazanne o jxarke (The Romance of the Reaper), 1908.
2 Russel Robert, North America, its agriculture and climate, London 1857, crp. 114.
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cobcreennas rososa. Ilo sromy »ke npuHLUNY paGoTaioT
HOXKM YKATBEHHO}l MAIMHBI, a TaK>Ke I'MJIbOTHHHBIE HOYKU
AJIsT pesaHusi MeTauioB» 1.

Ha pucynke rumbotusel (puc. 22) BUAHA €e PeXxy-
11as1 YacTh, PEACTABIIANIAsA U3 Ce0s1 CKOLIEHHOE Jie3BHe,
KOTOpO€ Ipu OBICTPOM IAJEeHHHM B CHJIy CBOEH TSHKECTU
0Tpe3aeT TOJIOBY.

Co Bpemenu mammu Xyccesa u Max-Kopmuka u 1o
HACTOSIIIEr0 BPEMEHHM )KATBEHHBIH ammapar )KHeeK M KO-
CHJIOK COCTOUT M3 IaJIbLEBOro Opyca M HOYKEBOI MOJIOCKHI
C TpamneueBuIHLIMU KJIMHKaMU-CerMeHTamu (puc. 24).
Hoyx coepimaer KoseGaTesbHEle ABIYKEHUSI B MPOPESSIX
nasnbleB najiblesoro opyca. Ilpu paGore HOX mosyuaer
JABOSIKOTO pojia ABWDKEHHE: 1) IOCTynaTeJbHOE BMECTE CO
BCEl MammMHOW M 2) TapMOHHYECKOE, KoJieGaTesbHoe OT
Kpupommna. OT CI0KeHUsI 3TUX JBYX ABMYKEHHIi 1oJ1y-
Yaercsl CJI0)KHOE JBM)KEHME I10 CHHYCOMJE %, MOCTpoeHHue
KOTOpOif faHo Ha puc. 23. VccnegoBanue paboThl HOXa
rpapuyecKkum myTem Jaer oObsACHEHUE HEeKOTOPBIX SIBJie-
HUM, HabmofaeMbIXx 0pu pabore yOOPOUHBIX MAIUMH;
TaK, BBJIEprMBaHbe (a He IepepesaHue) crebieir 00b-
SICHSIETCSI TEM, UTO HEKOTOpHIE IJIOILAJKKU COBCEM He Iie-
‘Puc. 22. Twibornna. Kowel  peKpBIBAIOTCS JIE3BHsIMM, BTOPMUHOE ITlepepe3aHHe CTed-

XVill s. Jieif — mpoGerom JiesBHs COCEJHEro KJMHKA IpU 06pat-
HOM JIBU)KEHHM HOXKA I10 CPe3aHHOM yyKe IJIoLajKe 3.

Pe)xyunii  anmapar BO3BPATHO-TIOCTYNATENILHOTO JBIDKEHHST DEXeT cTefesb
TI0 MPUHIUTAM JIe3BUI HOXKHML: «UToOBl IPM pe3Ke HOYKHUIIAMH pa3pe3bIBAEMBbIil
IpEAMET He BHIMPAJ Hapy)Ky, HeoO0X0AUMO YTOOBI YIroJl MEXIy JIe3BUSIMU ObLI 110
'BO3MO)XKHOCTH OCTpee M BO BCsKOM ciiyuae He Gojee 30°» 4. Jlamee HeoOXoauMO mpu
KOHCTPYMPOBAHMM PACCUMTATH XOJ HOYKA M PACCTOSIHUE MEMKAY MajibLiaMu, CKOPOCTh
ABW)KEHHsT HO)KA, YMCJI0 000pOTOB KPHUBOLIMIA IPU HOPMAJIbHONH CKOPOCTH JIOIIAJH,
JiMaMeTp XOJ0BOI0 KoJIeCa, BBICOTY IJIACTMHKU-KJIMHKA.

B. I1. l'opaukuH npuBOAMT B yKa3aHHOIf KHure B (opme TaGauLBI BEIOOPKY U3

mannpix mpod. Haxryx (Nachtuch) mo-

2 B Kasarejeid JJIsi aMepUKAHCKUX MAaIIUH II0
=gl PR O YKa3aHHBIM KOHCTPYKTHMBHBIM MOMEHTaM
Wt ARG 0 8 (tabn. 4).
: l : ! 5 E ! W3 npuBeJeHHBIX JAHHBIX BH/HO, UTO
£ R Sl ) KOCHJIKH TpeOyloT 6oJiee BLICOKOM CKOPOCTH
e ke SN R ABIDKEHHs1 M uucaa o00poTa KpUBOIIMIIA,
SI__III.__'.T_'_'I*-':_IL:L yTOOBI OBICTPBIM YJAApOM CPE3aTh CHIPYIO
e e 9 it Tpapy. ' JKarku M CHONOBSI3AJIKU INpefb-
3";:7'_‘_;;‘_'_t_‘_'_‘;'_"{_}"_ SIBIISIIOT JIDVIHe TpEGOBaH!’!f’{_. [1epenie KoH-
] 7 T T RS p CTPYKTODBI HEKOTODbIE TPeGOBaHUA yuu-
06 r THIBAJIM, OCOOEHHO B OTHOLICHMM Iepena-

TOYHOIro uucCia MIeCTepeH, HO B OTHOLIE-

1CupgopoB A. H. OcHOBHBEE IIPUH-
' IMOBl TPOEKTUPOBAHUS W KOHCTPYHMPOBAHUS Ma-
mmH, M. 1929, crp. 37. :
B 2Topsuxkun B. Il, Teopus xarseu-
Heix mawumH, CIIB 1909.

3Beiic 0. A. KoCHIKH, >KaTKH H
Nocmpoenue cuwycouds: cuonoBsidanku, CI1B 1912. -

¢ Yuxxuxos H. A, K Bonpocy 0 Kou-

Puc. 23. IocTpoenue cuHyCOHABI ABHYKEHUST — CTPYKLMH KOCWIOK M JKaTOK, «3al. pyc. TeXH.

JIE3BHST HOYKA YKATKH. 00-Ba», crp. 286, 1907.
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HUM - PEXyLIero amnnapara
peIleHre UCKAJOCh OIBITOM.
W noromy 3mech TaK MHOIO
OIIKO0K.

-~ Ha puc. 6  moxasaHsl
TUIBL  PEKYLMX TpUbOPOB
BO3BPATHO -IOCTYNATEILHOIO
JIBIKEHMA, W MBI MOXKEM :
BUIETE MHOT000pasue GOPM  pyc. 24, Yarsenuniit annapar COBPEMEHHEIX HKATOK U KOCHJIOK.
PeXyIIIeil yacTu HO)Ka, HAuM-
Hasl OT MUI000Pa3HOro HOYKa
Qi (1822 r.) n KoHYast HO-
>Kamu 1852 r. pasHbIX KOH-
CTPYKTOPOB. B 3aTux HOMax
HaMeTKjach Tparnenenjab-
Hasi QopMa  TUTACTHHKH T Puc. 25. TInno0o0pasHelif HOX KOCHJIKH HEMELKON
K/JMAHKA  HBIHE  IIPUHATOU ¢ ¢upmer Caprynr 1910 r.

Gopmsr (puc. 24).

[Trtoo6pasHelii HOXK HKATBEHHBIX MAalMH, HE MOJYUYMBIIMNA TPUMEHEHUS ISt
y6OpPKM KOJIOCOBBIX M 3€pHOBLIX XJI€00B, B JaJbHEHIIEM DsII0M KOHCTPYKTOPOB TPH-
MEHSUICST [Tl MAUIMH [0 YOOpKe TOJICTOCTE0EIbUaThIX PACTeHHit ¢ TpyObIMH Ofep-
BEHERNIMMHU CTeOJIAMHU, Kak, Hanpumep, yb6opka crediieil MOACONHEUHMKA, KYKYPY3bl,
CBEeKJIOBMIIBI HA CEMEHa, KJICHIERVMEHI U T. I. Berpeuasi TONCTHI nepeBﬂHucmﬁ cre-
6enb, 0OBIKHOBEHHAsT TPATlELEBM/IHAS TIIACTMHKA HO)KA MHOIJA mepepesasa cTebenb
c pruom U TIPOMCXOJMJIM TIOJIOMKH IIATyHa, pas3pbiB CIUHKH HOXKA, M Cama MaumuHa
rosnyuasna 6ecrpepbIBHbIE CUJIbHBIE COTPSICEHHSI.

Ta6nuuma 4

I - Kocmara JKarra CHonoBA3aIKA
|

| Xon moxceit S, paccros-
" hne Mexay manbua-
S T ) ROy .| S=t=8"=78mMm|S
| Pexcymuit yrox (Me)xny

| nesBueM H peGpoM

t=3"=7Mmu| S=2t=6"

Il
I

BCTaBKH B Maible) . . 20—43 31—37,5 31—51
Cpennssi CKOpPOCTb JBH-
eHUs HOXa (B M) . 1,37—1,95 1,1—1,5 1,1—1,3.

i

| Yucno 060poTOB KPHBO-

| muna ana HOpMalb-
HOI1 CKOpPOCTH JIOIIANH

B MHHYTY . . - - - 580—1770 337—515 218—284
| [lnametp X010BOTO Ko-
| meca (B MM) . . . . 710—820, 775—850 860—930
| Buicora Howa (2 224} . . 32—52 45—50 28—49—57

|

B uensix n36e)KaHusl YKa3aHHBIX HEN0YETOB Npu YOOpKe TOJICTOCTEOe/IbUaThiX
pacrenuii nemenkasi gupma I. C. Hartung (Langelisalza) npumennia K KOCHJIKe Iu-
71000pasHelif HOK. B 3THX yCIOBUSIX NPUMEHEHHE NPUHILIMIIA TUJIBI BMECTO npnmuma_
HOYKHUIL JlaBajio GoJiee PAaBHOMEpHYIO pa60’ry (puc. 25) L.

ITepegaya JBIDKEHHST OT XOOBOTO KOJECa PEXylueMy amnmapary

ITomumo pemeHusi KOHCTPYKTOPCKOI 3ajauy IO Co3jaHMI0 Haubosiee Lesrecoodpas-
HOTO PeKyIIEro ammnapara, nepej KOHCTPYKTOPaMM TOLO BpeMEHM CTOsNA 3ajaua

! OyauukoB B. 3emrenensueckue MaIIIHHb! u opyaust Ha Beicraske Hemeuxoro cenb-
CKOXO035IHCTBEHHOI'0 oﬁmecraa B Kaccene, HsBectusi 010p0 CeIbCKOXO3SIHCTBEHHOM MeXaHUKH,
T. I, crp. 532—533, 1911.
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HalTh HauboJjiee LeIecoobpasHy
cucTeMy Tepefaud  BO3BpaTHO-
HOCTYNATEJIbHOIO  IBUYKEHUST HO-
»Ky. Hawumyumeit cucremoif nepe-
naud Oyper Ta, B KOTOpPOM Npu
HOPMaJIbHOW CKOPOCTH JIBUYKEHUST
HOKa (600—800 mojHBIX Kaua-
HUM B MUHYTY) B 3allelJIeHuu
y4acTBYeT HauMEeHbILee UMCI0 3y0-
YaToK, M pasMepbl KaXKuoi 3yo-
YaTKu He OdYeHb BeauKu. Hau-
Puc. 26. LlenHast nepefaya KOCHIKH «UeMIINOH». GoNblee MPaKTHUECKOe 3HaueHHe
TIOJIyUMJIM JIB€ CHUCTEMBI Iepefau:
IPU - TIOCPEACTBE LEMHBIX HIKUMBOB M 3y0YaThIX KOJIEC M INPH TMOMOIIM TOJbKO 3y0-
yaThiX Kojec. llenmnas mnepegaua u3dobpa)keHa Ha puc. 26 M NpuMeHsiIach Ha Ko-
cunxe «Yemnumon». IJra mepefaua ceituac He mpumeHsercs. M3 3ybuateix mepemau
B KOCMJIKAX M )KaTKaX paccMaTpuBaemMoro rnepuoja HauboJiblliee pacrpocTpaHeHue
nojiyunsia JBynapHas nepejava (puc. 27), npumeHeHHasi B jxatke Makx-Kopmuka,
Xyccesi, Byaa u B apyrux cucremax l.

Ho Obiin momeiTku Haiitu nepepauy coBceM 0e3 NMpPUMEHEHMI IIeCTepeH, yToObI
9TUM u30€)KaTh 3aTpaThl Y9HePrHMU HA TpPeHue B IuecTepHsIX. [TepBBIMM TONBITKAMU B
9TOM HampasjeHuu Obun yKatku Orns u Besuisi, paccMOTpeHHBIE HAMU paiee.

Taroro »ke poja NOmBITKOI ABISIETCS )KaTBeHHasi mammHa Pyccensi, Tpemanra
u3 Hulo-Mopka, xoropast B 1861 r. 6buta Ha BeicraBke B Jlongone. Ilepegaua npousso-
AUJIach MPH TIOMOLM OECKOHEYHOI0 BMHTA, HAXOASALIErocsi OK0JI0 0007a XOL0BOIO
Koseca, umeroutero 3 ¢yr. B auamerpe (puc. 28, 7 U 2). KoHLBI 9TOro GeCKOHEUHOro
BHHTA MPOJETHI B JIB€ KPENKUE )KEJIe3HbIe JyTv, NPUBMHUEHHBIE K TIJIaBHOMY Gpycy
mammmHbl. Ha BHyTpeHHeli cTopoHe 0007a X0/10BOr0 Kojleca HaXoAATCs 21 merasiinye-
CKMA POJIMK €¢, HA PABHOM DPACCTOSIHMH APYr OT JApyra, CBOOOJHO BpALIAIOUMeECs.
Juamerp KaXkporo pojmka 3 jaroiima.

[Npy ABIYKEHMH >KATKH POJIMKU HPHUXOAAT B CONPUKOCHOBEHHE C (ECKOHEUHBIM
BUHTOM M 3aCTaBJsIOT ero Bpamarbcs. Ha KoHlle 0eCKOHEUHOTO BHMHTA HAXOAUTCSE
9KCIEHTPUK, C KOTOPBIM COEJIMHEH CTEep)KeHb F, co00IIaonuii HOXKeBOil 110J10ce KoJie-
batenbHoe apmwikeHue. Ilo cioBam uzobperaresneii aTrku, HA UCIBITAHUAX C JUHAMO-
MeTpaMu, CPABHUTEJILHO C APYTUMMH >KaTKamu oHa TpeboBasna Ha 209, mMeHee TATroBoit
CHUJIBl; 3aTeM OHA NPOYHa, NpPocTa U MeHee nomka. Ho ee orpuuaresbHOi cTOpOHOI
SIBJISJIOCH TO, UTO POJIMKU OBUIM OTKPBITHI M YacTO 3aCOPSJIUCh 3eMJield M JAPYrUMU
IOCTOPOHHUMM BellleCTBaMU 2. _

INonbITKK PyCCKUX KOHCTPYHPOBATH OTOT0 TUIA MALIMHbI OyAVT PACCMOTPEHBI HIKE.

JKarBennasi mammHa B EBpomne

YKarBeHHas1 MalIMHA, CO3JAAHHAS W TIPO-
BepeHHasd Ha paboTe aMepHKaHCKUX 3ep-
HOBBIX ()epM, B 9TH )K€ T'O/bl IEUHYJIACh
3aBOEBLIBATb €BPOTEiiCKKe cTpaHbl. Paz-
BUTUE KalUTAJUCTHUECKOTO CeJIbCKOro
X034i1CTBa, TNPHUMEHSIOLIEr0 B LIMPOKOM
pasmepe HaeMmHblid TpyJ, TpeboBaso BBe-
Jenysl mammH. )KarBeHHash MauMHa C
KOHCKOI{ TsIroBOif CHJI0f B Orpomuoit

1 Beitc 10. A., Kocunxu, skarxw,
; cuonossizanku, CI1B 1912, crp. 3—6.
Puc. 27. 3ybuaras asynapHas nepejaya »arox u 2 Tpynsl  BOnbHOr0 3KOHOMMYECKOIO:
KOCHJIOK. oGmecrsa», t. I, crp. 278—280, 1864.
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CTerneHu yBeIMuuBaa
IIPOM3BOAUTEIILHOCTD TPY-
1a. B nense 1860 r. o6
9TOM I'OBOPUTCS TAK: ©KAT-
BeHHass MammHa coepe-
raer Oosblie, 4YeM TPETh
Tpy/a, KOrja YKHeT U crpe-
faery. Maumny 1o y6op-
Ke ypoyKas xneba — Kar-
Ky—H 110 y60pKe TpaBbi—
KOCHJIKY—)K/aJI0 BCe Ka-
MUTATUCTUYECKOE 3emJie-
aenue. «OTMeHa XJEOHBIX
2aKoHOB (B 1846 r.) nana
pPa3BUTHIO  AHIJIMICKOIO
3EMJIE/IENINS UPE3BBIUAHO CHUJILHBIN TOJIUOKY, —
ropoput Mapkc L.

Ocobplif TONUOK TIPUMEHEHHI0 yOOPOUHBIX
MaluMH Ha jKaTBe XJuieba jana Bcemupnasi Bbic-
taBKa B Jlogmone 1851 r. 3a mepuos mocJie >KaTku
Bennsi mo 1851 [r. B EBpone, B TOM uuciie u B
Anryu, He ObUIO TIPEIJIOYKEHO HOBBIX KOHCTPYK-
it SKATBEHHBIX MAIIMH. A MEXy TeM, B Ha-
yaje XIX B., KaK MBI Yy)Ke 3TO BMD;CJ'IPI BBILIE,
aHIJIMIICKHEe KOHCTPYKTOPHI, YIOPHO W B 60Jib-
IIOM KOJIMYecTBe, pPaboTaau HaJ CO3[aHMEM >KaT-
BeHHOI mammuel. [IpuunHoi mamenust uHTEpeca
K )KaTBEHHBIM MalIMHam B AHIJIMU ObUI H30BITOK
HaCeJIeHHsl, «KOTOPBI Cpa3y BBHICTYIMJI HA CBET
00XKuif, U ero Henb3si OblNO YCTPAHUTh PACILIU-
pPEeHHEM NPOM3BOACTBAY. «ITO MPOU3OLILIO IOYTH
nmo Bceil Anrmmu K KoHuy 20-x rogos XIX .
Pesynbrarom 3roro 6bUI0 TO, UTO U3JIMILEK Hace-  Puc. 28. Ilepenaya npu nomoun Gecko-
senusl, OpiBUmii Mo 9TOTO  BpEMEHM, — ymor- HeHOro (gl‘}}*;“;‘ TG P ycfﬁgcl'&eﬁ
pebisisi  BeIpa)KeHHe (U3HUKOB, — B CKPBITOM  pun syaricn. 2 — Mepenaual or »Xo-
BUJIE, Temepb OCBOOOAWJICS, 3apaboTHasl IJIATA  goBoro Kojeca yepe3 Gecxfoneqm,m
ynasia ¥ Hajor B I0JIb3y 6ep,m>1\c ynan. C aroro BHHT.

BpEMEHH 3emJiele]IbUueCKue OKpyra Cjesajiuch
oyaramu xpox-mqecxoro naynepusma, a (adpuuHble OKpyra — ouaramu Tepemexao-
1Ierocsi maynepusmar 2,

B pmomosHeHHE K 9TOMY n36bm<y HaceJIeHus1 CamMoil AHIJIMM TOSIBUJINCH TOJITIBI
HpJasjLeB-6aTpaKoB.

"agera «Times» B CBOEH cTaThbe, MOCBSILEHHOH ycleXam JAeMOHCTPALHH JKATKi
Mak-Kopmuka, B 1851 r. mucana: «HECMOTpﬂ Ha MHOTOJIOAHOCTh HAIUeH CTpaHbl,
BO Bpemsi yOOpKM HY)KJIA B JIIOASX TAaK CUJIbHA, 4To 0a3apHbie LEHbl HAa 3apaboTKu
COBEPUIEHHO M3MEHSIIOTCS U TpeGoBaHUs HA pabouyio CHJIy YAOBJIETBOPSIOTCS JIHIIbL
NOMOLIbI0 MpJIAH/ILIEB, HABOAHSIIOUIUX OCEHbI0 HAIIM Topoja W ceina. It Haberw,
JOCTaBJISAIONME UM B IIPOJIOJDKEHHE HECKOJIbKUX He/leslb O0sbIune JIeHbTH, MOAAEPIKU-
BalOT MX JIGHOCTb BO BCE OCTAJbHOE BPEMSs, 4 M&XAY TeMm 0e3 HUX 060iTHCH Hemb3s °.
durenbc B «[lonoyKkeHnu pabouero Kiyacca B AHrmmuy npuoaut («Oruer o6 Hp-

1 Mapxkc K., Kamuran, r. I, crp. 541.

29Hrennc 9., l'lonomemxe paﬁoqero Knacca B Auruu, Cobp. cod. Mapkca- 3Hrenbca
1929, r. III, crp. 540.
s Komeues A., Tloesika pycckoro seminesienblla B AHIVIHIO, M 1851 CTp. 590—61 (npu-

MeyaHue). .
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Puc. 29. )Xarka I'aperra (Auraus) 1851 r.

JIaHAMM KOMUCCHH 10 3aKOHy o OemHbIxX. [lapnamentckast ceccusi 1837 r.») rTaxyio
XapaKTePUCTUKY MOJIOYKEHUsT MPJIaHACKOro Oarpaka: «MpJlaHAlbl MMEIT KapTodesis
JIMIIL CTOJIBKO, 4yToOBI 30 Hefenb B rofy ObITb CHLITBIMH HAIMOJIOBUHY, & HA OCTAJIbHBIE
22 Hefenu y HUX HUYero He ocraercd. C HACTyIJIeHMEM BECHBI, KOTJa 3amac Kapro-
(esist MDUXOAUT K KOHILY MJIH, MPOPACTasi, CTAHOBUTCSI HECHEJOOHEIM, JKEHA C JeThMH
OTIIPABJIAIOTCS HUINEHCTBOBATL U C UYaMHBIM KOTEIKOM CTPAHCTBYIOT IO BCe CTpaHe,
a My)X, mocaauBmy KapTo(enb, OTIPABISETC MCKATh pabOTHI WM 3eCh )Ke, WM
2 AHiIMM, a 0CeHbI0 K cOopy KapTrodesisi Bo3Bpalaercsi» 1.

B xonue 40-x rogos XIX-B. Goresub Kaproens yHMYTO)KUIA ero ypoykan B Up-
JaHauu. T'oyiofHBIe TOJNBI MpJIAHALEB NOTEKJIM 3a oKeaH. B ixypHane «Cenbckoe
xo3sitcTBoy 3a 1860 r. MocKoBCcKOro o0IecTBa CEIbCKOro xosgiictsay A. Epimos
CTaBHJI BOIIPOC, TOYeMy B AHIJIMM, HECMOTPsI Ha ee 0oJiee CTapyl poJsib B u3obpere-
HUM JKaTBEHHOIl MalMHBI, OHA HAayasa BXOAUTB B ymoTpelb/ieHue JIMIIb B KOHIe 50-x
rogoB XIX B. Aprop Bompoca orpedaer: «[IpuunHOit TOMy OBbIJIH MHOIOYHCIIEHHBIE
TOJINBI UPJIAHACKUX PabOTHUKOB, KOTOpBE CKOPO ¥ emieBo youpanu xiaeb Ha ¢epmax
Aurmuu v Worranpmu. Ho uprianackast ummurpanust, 0Co6eHHO YCUIIMBINASICS BCIIE]-
CTBUE CTPAIIHOIO r0JI0/1a, BEI3BAHHOI0 601€3HbI0 KapTodens:, oTHsiia B 1851 r. BCsIKyI0
Ha/IeXy Ha JIELIEBYI0 PyUHYI0 paboTy U 3aCTaBUjIa BCIOMHUTE 00 306 peTeHUH HKaTBeH-
HO¥ MaIlIMHB B HAYaJ1e TEKYILero CTojeTus, 3actasusia Eppony o6parurbcsi K Amepuxey 2.

Ha Bcemupnoii BeicraBie B Jlonmone B 1851 r. ObUIM IIPEJICTABICHEl TPH YKATBEH-
Hble MAIIMHBL: IBE U3 HUX y)Ke 3HAKOMBIE HAM )KATKH amepukasiesB Xycces n Mak-
Kopmuka u Tperbsi — anrymuanuna [aperra (Garett). YcrpoiictBo »xatku I'aperra
BUAHO U3 puc. 29. Pe)Xylmii anmapar ee MOCTPOeH TakyKe IO NPHHIUUITY IPSIMOJIU-
HEIHHOr0 BO3BPATHO-TIOCTYMNATEILHOIO ABMKeHUs. A. Komleses, MoceTHBLINI BbICTaBKY
p 1851 r. numer, uyro mexaHuX ["aperra 2asiBUl emy, UTO €ro )KaTrka VCTPOEHa II0
obpasiy »aTku Xycces, 110 yepTe)kam, BoiBe3eHHbIM I'. Tosrmeuem (Tolmache). B Aursuu
ora yarka B 1851 r. paGorana Buepseie, u no Komesnesy: «"aperToBa Mammua xyke
BCeX; OHA Ha OJHOM OOJIBIIOM M Ha OJHOM MaJIoM KOJIECE, TSDKEJIee MPOuNX U HKHEeT
He TaK 4uCTO, KaK rnpouue jse» 3. Ha ucrnplTaHusax, 0praHM30BAHHBIX JJIS1 TIOJIYUEHHS
Harpaj, »<atka aperra He yuacTBOBasa M BBICTABOUHLIMHM ‘OKCIIepTaMH He Obuia
orerena. [Nlosepennplit "'aperra rogopun KomesneBy, YTo CBOei MammHbl OHU HE MPO-

13urensc ®. [Nonoxesue pabouero xiaacca B Anrmuu, Cobp. cou. Mapkca-durensca,
1929, t. III, crp. 549.

2 u o B A., HaGuojenusi Haj semiefe]b4eCKUMH maumHamy, «CelbCKOe XO03siCTBON,
crp. 36—37, 1860. :

3 Komenes A., INoesaka pycckoro semaefenbua B Axrauio, M. 1851, crp. 59—61
(npumevanue). 2
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70T B HACTOsIEM BHM/JE BBULY HEOOXOAMMOCTH BHECEHHMSI HEKOTOPBIX YJIYUIIEHWIi.
Tem He MeHee, HA OCHOBAHUU OIBITOB, NPOM3BeIeHHBLIX Ha (epme I"aperra B CyddonbK-
1aiipe, aHryMiicKue rasersl )KaTky ["aperra XBajiuiu.

Max-Kopmuk npuBe3 B AHIIIMIO J[Ba 9K3eMIUIsIpa CBoeif »katku. OjHa cTosuia
Ha BBICTaBKe, a ipyras o0bexasia BCI0 AHIVINIO, Be3Jle ¢ YCIIEXOM )Kajia U Be3jie 3aciy-
YKHBaJia 000peHNe, KOTOPOE BBIPAYKAI0Ch MECTHBIMU YKy PHAJIMCTAMU B CAMBIX JJECTHBIX
cjoBax sl KOHCTpyKropa. Jlaxke ocropoykublit «Timesy Hanucas ox00pHUTENIbHYIO
crarbio: Katka Max-Kopmuka, nonyuusmasi Ha BcemupHoit BeicTaBKe bosbinyio
mepanb (Council Medal), mpousBOAMT Temepb CBOM OIBITHI C OTJIMUHBIM YCIIEXOM,
00be3)KaeT MmouTy BCe IJIABHEIIMEe MeCTHOCTH AHIJIUM, OIBITHI, JAEJAEMble B HaIleM
TOCYAAPCTBE YKATBEHHOI MAIIMHOI, Be3/e MPUBJIEKAIOT TOJIBI 3pHUTENel, U (epmeps
obpamanu Ha Hee Bce cBoe BHMMaHue. Ha Qepme «Tiptree» >xurenu Obutd B BOCXHM-
HIeHNM OT MAIUMHBI M HE MOIVIM y[AepyKaTbCst OT TPOMKUX pyKormuiecKanuii. B «Far-
ninghamy BocTopr ()epmMepoB OBUT ellle CUTIbHEE U LIYyMHEEe».

@Karku Mak-Kopmuka m Xyccesi ObUIM HCIBITAHBI 9KCIepramu BcemupHO¥ BbI-
CTaBKu Npu OOJIBIIOM CTeUeHUM 3puTesieif, U INepBasi Hail/[eHa HECPABHEHHO IIPEBOC-
xoauee mocieauei. Yatke Max-Kopmuka Obuta npucy)<aena Bosbmas mefanb, a
Karka Xyccesi He IOJIyunsia U Majioif meamm — numier Komreses.

[Mpeacenarens Komuccuy MPUCSDKHBIX 9KCIEPTOB BBICTABKU T10 YaCTH 3eMJIE/Ie-
-qus r. Tlblo3e, OH )Ke MPE3UAEHT AHIJIMICKOro KOPOJIEBCKOI'0 OOLIECTBA CEILCKOr0
X03s1iicTBa, TIOMECTHII 0 YKaTKe Mak-Kopmuka xBajiebHyro cTaTbio 1:

«XO0Tsl JIOHECEHUST TMDUCSHKHBIX 10 3eMJIEJEJIbUECKOMY YCOBEPIIEHCTBOBAHMIO ellle
He mpejacraBiieHo KOpOJEeBCKONH KOMHUCCHH, $1 CUMTAl0, OJHAKO, JO0JrOM COOGLIUTH
Koposesckomy 001IeCTBY CETbCKOr0 XO35MCTBA CBEJEHHUS O BeCbMa Ba)KHOM H300pe-
TeHUH, SIBUBIIEMCS] Ha BCeMHPHYIO BBICTABKY,—51 X0uy IOBOPUTb 00 amepMKaHCKOM
ykaTBeHHOH mammHe. Ilpu mpouspeseHHOM HaMH HCTIBITAHMM OKa3ajoCh, UTO MallMHa
C MOMOLIBI0 JIBYX JIOMIAJeil U AByX pabOTHUKOB (MOTOHIIMKA M CrpefasblinKa) Mmojl-
pe3aer MmuieHuily Ha 8 J10iiM. OT 3eMJIM COBEPUIEHHO YMCTO U IJIaJKO. JIomIajy I
JIErKo, XOTh MalllMHa ykaja 1o 1,5 aKpa B yac. 9Ta MallMHa MOXKET ObITb U151 (epMepoB
OuYeHb I10JIE3HOM, OHA cOepe)KeT y HUX MHOI0 BPEMEHM M 3€pHA M CBEPX TOr0 CHEJaer
UX HE3aBHCHUMBIMH OT IOCTOPOHHUX YKHEIOB, KOTOPBIE TO NMPUXOJISIT, TO HET, U KOTOPLIE
He BCerja MmpoM3BOMSIT PadoTHl MO HKEJAHMIO X03sieB. BOCXWTUTESBHO ObUIO BHIETH,
KaK >KHes Mojipe3biBajla MIIeHHIly IJIaJK0, POBHO, U BO BCEX OTHOIIEHUSIX Y/IOBJIETBO-
pUTENIbHO. 37eCh OHA SIBUJIACH B MEPBHIA pa3, HO B AMepuKe HaX0AuJIach B GOJIbIIOM
ynorpe6eHuu, U ONbITHl HECKOJILKUX T'0J0B J0CTABHJIM M300pETaTesl0 BO3MO)KHOCTH
TI0CTENEHHO yCOBEPIIEHCTBOBATL CBOe M300perenne. Kak cTpaHHO, YTO Mbl NEpBBIif
pas BUAMM 9Ty MAlIMHY, KOTOPYIO MOYKET ObITh Ge3 BeeMupHOi BBICTABKH U Tenephb elle
He BHUJau Obly.

B pesyaprare BeicTaBku Max-Kopmuk sanpojan B Aurymu 600 >xatok n Xycceit

_500 wx, YKarky ¢ BeicTaBku Kynuia Komenes nns Poceun.
o Tepec K KAaTKaMm, BO30Y)KIEHHBbIl BhicTaBKOM B JIOHOHE, 3acTaBU AHIJIH-
U&H BCIIOMHUTE 356my10 katky Bemsi. Loranackoe ropHoe 00IMIECTBO CEJILCKOro
xossiiicTBa B Ilepce M Cllyyai0 BLICTABKH CeJIbCKOXO3AMCTBEHHBIX IIPOM3BEACHUN
B aBrycre 1852 r. opraHnsoBajo copeBHOBaHMe >KaTKu Beisi u Xyccest 1epBas
BBIIILJIA T100eIUTEsIEM.

BhUTo MpesIoykeHo cocTsizanue »aTku Bets ¢ rkarkoir Max-Kopmuka, Ho,
KaK roBopsT, Max-KOpMHK YKJIOHHJICSI OT 9TOr0 COPEBHOBaHHsI .

Kak BuJIMM, aMepUKaHCKasl )KaTBEHHAsl MalluHa, MOosIBUBLIMCH HA JIOHIOHCKOA
BCEMUpHOIi BhICTaBKE B 1851 ., Gpuia BCTpeUeHA KaK JOJIMOXIAHHbIA A0POroi rocThb:
«Tpuymd amepuKaHCKMX KATBEHHBIX MAUIMH, — FOBOPUT O(UIMATbHbIA oTuer JIoH-
JIOHCKOM BBICTABKH, — CO3/IaJI HOBYIO 9pYy B 3EMJIEJIEJIUNY. ‘ '

1 «The Journal of the Royal Agriculture Society of England», Ne 27, 1851.
2 () jxarBeHHbIX MamuHax, «Kypw. Muu. roc. umm.», 4. 46, crp. 140, 1853. s
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Tpuym@ >KaTBEHHOI MAIIMHBI 3aKJIIOUAJICST B TOM, UTO B PyKaxX KamuTaJucTHue-
CKMX CeJIbCKMX XO0351eB OHA CTAHOBHJIACh CPEACTBOM 60pbOBI MpoTHB pabouero. Mapkc
YKa3bIBAET, UTO «MOYKHO OBl HamMCaTh LIEJIYI0 UCTOPHUIO TaKuUX u3obperenuii ¢ 1830 r.,
KoTOpHIe OBbLIM BBI3BAHBI K YKU3HM HCKJIIOUMTEIbHO KaK 0oeBble CPEJCTBA Kamnurasia
IIPOTUB BO3MYIleHuii pabounx» L.

OcobeHHo KpacHopeunBo 00 9TOM roBopuTcsl B Aoksage Homwuccuu, HasHaueH-
HOIl U151 MCIIBITAHKST TIPE/ICTaBIeHHbIX Ha IlapmyKCKylo BCEMHPHYIO BBICTaBKY 1855 r.
3eMJIele/IbUeCKUX MAlIMH M IS NpUCY)KAeHus Harpaj 2 Bsuay ocoboro mirepeca
9TOr0 JOKYMEHTA MPUBOJAUTCS JJIMHHASI U3 HEro BBIAEPIKKA.

OrMeTuM, YTO HA 9Ty BBICTABKY OBUIO mpejacTaBiieHO 16 »KaTBEHHBIX MalIMH,
KOTOpBIE 110 TOCYAApCTBAM PACIIPEJeIsICh TaK:

dpannusg . . . . 8 Benbrus it L 1
CACIHT, 27757 2o 3 AHTAMSR 10 R istS
HAHAMAL o voyue oiria ;

[MapwkcKas BbICTaBKA ObUTa «TPUyM(pOM» He TOJbKO aMepUKAHCKOif YKaTBEHHOM
MaumHel, HO ¥ Tpuympom Max-Kopmuka, obecnieunBasi cObIT ero j»arok B Eppore.
KanuranicTnueckoe CeabCKoe X03sICTBO C/leJlajlo ero CBOMM repoeM. dpanuysckasi
Axajemus HayK m30bpana Max-Kopmuka CBOMM YJIEHOM 3@ TO, UTO «OH CJenasn JJis
MOJIb3bl 3eMJIefeUs 0oJble, YeM Kaxoi-ubo Apyroii uejoBeK Ha 3eMHOM Iuapey 3.
Ot Hanoseona 111 Mak-Kopmuk mosyunst opaen IlouerHoro Jlernona u ot ABcTpuii-
cKoro ummneparopa KMmmneparopckuit Kpecr 4.

. «Hacrynuna ouepeap, — numer Aoknaguuk Komuccuu r. Bappaib, — roso-
pPUTb O CAMOM HMHTEpPECHOM OT/ese 3eMJIeleJIbUeCKUX Opyamii, ObiBIIMX Ha Bcemup-
HOI BBICTABKE. YTBEpPAUTEIBHO MOXKHO CKas3aTh, UTO MCIIBITAHUE, IPOU3BEJEHHOE IIPH-
CSDKHBIMM CYAbSIMH, JI0Ka3aio EBporne, uro npo6iema 3aMeHuTh CepIl U KOCy MaluHoii,
IPUBOJMMOIL B IBM)KEHNE YKUBOTHBIMU, BIOJIHE pelleHa. BHOBb M300peTeHHbIe MaliiHbL
C TOYKM 3PEHUsI YKATBbl H0JIee COBEPIIEHHBI, YeM MHOI'ME IUIYT'M C TOUKH 3PeHHs naxa-
HUs. MBI 9TUM He XOTHM CKa3aTb, YTO YKaTBEHHAsl MallliHA 3aMEHUT KOCY BO BCEX BO3-
MOKHBIX CJIyyasiX: IUTyI He BIIOJIHE HM3TOHsIET 3acTyIl.

Ho pesysbraT, KOTOPOrO AOCTUIJIM, 3aKJIOUAETCsl B TOM, UTO Terepb, BO Bpemst
YKaTBBI, He Oy/1eT HeoOX0AUMOCTH NpuberaTh K IOMOIHM OpOAALIUNX, KOUyIIMX pador-
HUKOB, KOTOpBIE C Jep3K0if HACTOMUYMBOCTBHIO, NPEANMCHIBAS X0351€BaM CBOM YCJIOBHS,
BIPYT OCTaBJISIOT KOCHI, €CJIM XO35IMH HE COIJIACUTCST JlaTh UM JIBOMHYIO0 3a/eJIbHYI0
IUIaTy, — OCTABJISIIOT B MUHYTY, KOT/ia TSI X035IMHA HET IPYroro Beibopa, Kak NpUuHsTh
ycJI0BUS Ipy00if TOJIIBI MJIM, OTBEPrHY B UX, JIMIIUTHCS IJIOLOB TO0BOr0 Tpyaa. Mar-
BEHHAsl MAlIMHA B HECKOJILKO COT (PPAHKOB, JJIs1 AEHCTBHS KOTOPOM HYKHBI ABE JIOIIALM
M JIBa UeJI0BEKa, CHUMAET B JieHb yPOXKaii C 10JIs1 BenMunHoit oT 5 0 6 rexrapos. Ye-
JIOBEK OJiepyKajl HOBYIO TM0o0OeLy Haj TpPUpPOJOii...

B pasHoe Bpemsi MHOTOKpaTHbie ObUIM IONBITKY K PELIEHMIO, 3alaud & jKare
MexXaHHYeCKHM criocobom. K3o0pereHusi ocobeHHO ymaomnnucxc&ma}o Jlonnqg-
CKOif BceMUpHOIi BbICTaBKK 1851 r. JleHCTBUTENILHO, TOT/IA YKoy WCh, UTO pelieHue
3ajiaun Henanexo. [ToaTomy Bce MOIJIM 0)KUAATh, uTo pu Beemuprom KoHKypcee 1855 r.
B Ilapmwke mHoro Oymer n3o6peTeHuii B 9ToM poJe...

3emutejienbueckas myoJMKa, MHTEpec KoTopoii Obul BO30Y)KIEH B BHICIIeH CTe-
neHu OGbSIBJIEHHEM O NPEICTOSIIUX ONbITAX, MOrJja 3/eCh IPUCYTCTBOBATL CO BCEMU
ynob6ersamu. Ero BricouectBo mpuny Hanoseon, mpejcenarens KMmmeparopcKoii Ko-
MHUCCHM, JKenasl, uyro0bl MyOGJaMuHble MCIBITAHMS 3EMJIEJeTbUecKuX MamuH ObUlH B
NPUCYTCTBUM XJ1e00NALILeB, NPUIJIALIEHHBIX HA 9TO TOPYKECTBOY.

* Mapkc K. Kanmuran, t. I, crp. 335.

2 Journal d’Agriculture pratique», T. I, crp. 112, Tlepesox mo crarbe Ms. I'ynaka
«Cenbcroe xossiicrBoy, Ne 8, crp. 71—88, 1857.

3 «Cenbckoe XossiicrBon, Ne 8, crp. 72—73, 1857.

4 Kaccomn, Ckazanue O )KaTke.
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Ucnpltanust mpousBofmad Ha Tabuawuia 5
depme Bappassi. IlepBoe ucneranue
npoucxopuao 2 aprycra. Mcmpira- e e o | Bpews, nyzoe,
HHIO MOABEPIJIOCH 9 mamuH: 3 aHTJIi- HBIX 1O YHCTOT pa- ‘iToG!il ec:mrb

GOTHI, NPAHEMAsN
ckux  maumnel — Kpocexnn — (Cros- RpY 20 58 HOREOS | (3 une, = acxm)
skill), Ipeit (Dray), Byprec u Keii wHCI0
(Burgess and Key); Kanaga — My-

Dupma

nan (MoudY)§ ®panuusi — Kypube Mak-Kopmuk . . 19,5 1.25
(Cournier), Jlopan (Laurant) Masbe Manmn . . . . . 19,0 1.56
(Mazier); CIUIA — Max-Kopmuk (Mc | Kypmve . . . . . 18,5 4.44
Cormick), Mamuu (Manny) u Por |Por ...... 18,0 -
Wrought). JIpeHt Sl et 16,0 2.3
( g lopamitirs o+ 4 10,0 5.58

TOJIBKO IIeCTb MAIIMH BBITOJIHHU-
71 KOHKypcHoe 3afanue (Tabi. 5).

«3a CUM KOHKYPEHTHl ObUI MpUIJAIIeHBl KOCHThL JIOLepHy. TOJIbKO TpU amepu-
KaHCKMe MalMHbl OBLIM HA 9TOH padore. Bce Tpu MallMHBI UCMIOJHUIM PaboOTy OYEHb
X0poino, Ho mMamuHe Maxk-KOpMUK MPUCY)KAEHO HEOOJILLIOE IPEUMYILECTBOY.

B 1oBTOpHOM OTIbITE YKATBBI XJieba TOro )Ke 2 aprycra NpUHUMAIN yyacTHe TOJLKO
yeTpipe MamuHpl. YucTora paboThl OLIEHEHA B CJIELYIOLIEM MOPSIKE:

. Mak-KopMuKk . . . 19 6annos Manan . . - . . 18 Gamios
R peHP e S KYPHBETh e e L )

Ha sropom mny6umuHom coctsizanuu 14 aprycra yuyactsoBaiu 6 mammu: KypHbe,
Mak-Kopmurk, peit, Maunu, Por u Byprec u Keii. ITocieauss Ha nepBom ucmbiTa-
HUM He Oblia.

3aKoHuMJIM HCIbITaHue ToTbKo 4 mammsel; Byprec u Keit u [Ipeii mocsie nepBeix
HEMOJIAZOK BBILLIM U3 KOHKypca. Pesysnbrarsl ucnbitanus (tabn. 6) Obuim:

«[Tocie mosyuyeHHBIX pe3yJibTa-

TOB, CYy/| IPUCSDKHBIX CUeJI CBOE EN0 TaGnuua 6
OKOHYeHHBIM. Harpaspl, KoTopbie OH

JOJDKEH 0BT NPUCYUTH, MOIJIM Y)Ke y Husan rarosas

) : a
ObITb CoBepieHHo 3aKoHHBL. Ho cyx | Huema usoSperarerci FetE oy Rad i
TNPUCSHKHBIX JyMaJl, 4YTO ero Ha3Haue- (8 wac. u MuH,)

xomajxell | YexoBex

HHE MMeeT ele M JAPYrylo LeJb.
Oruero Bce TPEKHHE M300PETEHUS

6 ueJoOBEK Koca-

JKaQTBEHHBIX ~MallMH, O  KOTOPBIX peitiai s i, 3.32 1 1
MBICJIb BOCXO/JUT J0 IE€PBBIX BpPEMEH KYPBBE:: &\ i v 2.41 1 2
IMBUJIN3ALUM, OTUYEr0 OSTH MAlIUHBI Iglaﬂuu AR 2.07 2 2

T B OOILlee M TIOCTOSIH- b2 S e b < 1
HEC MOT/IM BOM I A Max—!-(opmmc L+ 1.42 2 2

Hoe yrorpebaenne? OTUero TOJBKO
Ternepb Ira npodJema pemena? Kaxkoe
9T0 HOBOE M300pereHne, KOTOpoe NOMyCTUIIO TAKOW pelInTe/IbHBLI Iar B 3eMe/iesbyuec-
Koif MexaHuKe? MeXLy BCeMu M300peraTesisiMi HeJb3sl JIM yKasaTh Ha TOro, KOMy
NPUHAMJIOKUT YeCTb, UTO OH HMCTOPrHYJI YKATBEHHYI0 MAlIMHY M3 00JIaCTH TEOPUU U
yTBepAMI ee B 00JacTi OpaKTHKu. Cyji NPUCSHKHBIX AyMaJl, UTO OH JOJDKEH OTBevaThb
Ha 9TH Bonpockl. HECKOIbKO CTPoK, MOCBSAILIEHHBIX KPATKOMY ONMCAHUI0 Ka)I0W U3
10 »KaTBEHHBIX MAIIUH, HAl KOTOPBLIMUA IPOU3ROJAMIIMNCH OIIBITHI, HEOOXOAUMEI ISl TOTO,
yToObl OOBSICHUTH PEHIEHHEe CyJa MPHUCSDKHBIX, CAenaHHoe B nojibdy Mak-Kopmukay.

Hanee Bappa/ib OmUCHIBaeT Ka)<aylo U3 10 MalMH 1 3aTeM MPOL0JIKAET:

«Yore Oyper 30 yier Tomy, Kak r. Mak-KopMHUK cjesan mepBbie CBOM YKaTBEHHbIE
MalMHBL U KaK OHM ynoTpebiasuiuchk B Epore.

" ...AMepuka, He UMEsT IOCTATOYHOI'0 YMCJIA PYK, HepeaKo Oblia B HEOOXOAMMOCTH
OCTABJIATH YaCTh CBOEH YKATBBI, HeCOOpaHHOI, CTHUBAIOIIRI HA KOPHIO. AMepHuKa Obu1a
CJIMIIKOM CYACTJIMBA, UMesl BO3MOYKHOCTb MTPOU3BOUTDL HKATBY Ja)XKe HECOBEpPIIEHHLIMU
mMamuHamu. AmepuKa Hadasa ynorpe6ssitb mammusl MakKopmuka, Koropsiii ¢ 1831 .
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Puc. 30. Cxema >xatku Bypreca u Kest (Aurams) 1855 r.

7 — TlepcrieKTHBHOE M306parkeHne KaTKH, 2 — Ilnan nepemHell 4acTH »KATKHM,
3 — HoxeBoit 6pyc. 4 — Hox.

no 1855 r. mpoman ux 3500. Ora goaras NpaKTHKa MOPOJAMJIA MHOTHE YCOBep-
IIEHCTBOBAHUSI U BO30yAMJIA YeCTh M300peTaTesbHOCTU... MalMHbI-CONEPHUIBl Oblnu
He 4YTO WHOe, KaK TOJIbKO MammHel Mak-Kopmuka, u3MeHMBIIME TakuMm ob6pasom
TO, UTO HE MOIJIO IPEJCTABUTDH SIBHBIX BBITOMIY.

VI3 )KaTBEHHBIX MAIIMH AHTJIMHCKUX KOHCTPYKTOPOB TOIO BPEMEHH HaubOJIbIIyI0
M3BECTHOCTh Tprobpesa jKaTKa JIOHJOHCKMX MexaHukoB Bypreca u Kes (Burgess
and Key), KoTopsle, B35IB 32 OCHOBY »aTKy Max-Kopmuka, mpucoeqysmm K Heit
oco6oe mpucnocobedne Aasi MEXaHUUECKON YKJIAJKU Cpe3aHHbIX cTebJieif 1Mo mosto.

Koncrpykuus rxarku Bypreca u Kest pupna Ha puc. 30; A — X00Boe Koeco,
nepejaliee ABIKEHHE PEXyYIIeMy annapary U npubopam st cOpachlBaHUS C IIat-
(opmel cpe3anHoro xyieba B CTOPOHY OT Ipoxoja maumusl. Ha ocu a X0xoBoro xojeca
A Haca)XeHO Harjayxo 3ybuaToe Kojeco B, mpuBOAsliee B JABWKeHHE 1IecTepHio C,
v KoHnuecKoe Kosieco D, cuemnisioneecsi ¢ mectepHeit F, HacakeHHOit Ha ock Fg,
Ha KOHIIE KOTOpPOii TMOMELIEH MaXOBMK C KPHUBOIIMIIOM, OT KOTOPOTO TepeaaeTcs
BO3BPATHO-IIOCTYNATEIbHOE JBIYKEHNE PEXYINEeMy arnmapary.

Ha ocu a naca)ken mayieHbKuii 6JI0K, uepe3 KOTOPEHIA C MOMOIIbI0 GECKOHEYHOr o
peMHsi Tepefaercst JBmKenue morosuiy MM pyis narnbanus crebieii Ha nnatdopmy.
MOTOBHJIO MOYKET MOABIMATLECS M OMYCKATHCSI B 3aBUCUMOCTH OT BBICOTHI XJie0a.

Ha woune ocu mecrepun C momemen euie 6ioK E U1 mepegauu ABMYKEHUS
60Ky V Ha Komne mepsoro umuimHApa O ¢ GeCKOHEUHBIM apXuMmeaoBBIM BUHTOM O.
Buntel nunungpa P u R mojyvaor BpaileHue oT BUHTa O mpu 1oMouin OecKoHeu-
HOrO peMHsl. ST — J0CKM B MPOMEKYTKAX MEKLY BUHTAMH BMECTE C HUMU COCTAB-
Jstione 1iargopmy. LlwmHApPEL fepeBAHHbIE, BHHTOBBIE 0GOPOTHI HA HUX — Me-
TaJUTHYecKue.

Cpesannplif Xy1e6 JTOXKUTCS Ha MIaTGOPMY B IPOME)KYTKH BUHTOBBIX YIUTyGieHuit
uauHApoB O, P u R. Tlo mepe Bpaiienusi LMJIMHAPOB CTe6JIM NMOABUTAIOTCS K 3ajiHelt
YAaCTH YKATKH B JIEBYIO CTOPOHY.
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Puc. 31. Ilepenava B rxarke Kpockuns (Anrnus) 1855 r.

J71s1 cO6pachiBaHMST CYKATOro XJieba B CTOPOHY OT X0/la MALIMHBL U CTE0JISIMU TIepIIeH-
JUKYJISIPHO XOAy—IMIMHAD R jenaercsl AnauHHee WuaMHApoB O, P. JlepeBsiHHbIA KO-
HYC C 0CTPOIi METAJIJIMYECKOi1 BEPIIMHOM, BpallasiCh B IJIOCKOCTH ABMYKEHH A MAIIIMHEI, CO-
JeHCTBYeT IepeMelle 0 Cpe3aHHbIX cTedeif, orOpacsiBast UX Ha G€CKOHEUHbIE BUHTHI.

Hoyx mpencraBnsier M3 ceGst CTajJbHYI0 IOJOCY C 3y0UamM, MeHee JIMHHBIMU
OCTPOYTOJIbHBIMH. 10 MHEHHI0 KOHCTPYKTOpPa, GOJBIION yros Meay 3yOuamu IuJibt
JleJIaeT MeHee CHJIbHBIM yaap, Hen36e)KHbIi Npu IIMHHBIX 3y0ObsiX, 0TUEro COTPSICAeTCst
Bcs Mammua. Hukusst cropoHa HOXKeBOiT oJiockl 3a3y0peHa, Kak y cepna. Ipu mo-
MOIM O0COGBIX pLIYATOB BOAUTENb NPOM3BOAMT CLEIUIEHHE M PACIENJIeHHe XON0BOro
KoJjieca ¢ pab0uMMHM OpraHaMmu, TOJIMAET TIPaByI0 CTOPOHY MJIAT(GOPMEI HA OTIpEeeseH-
HYI0 BeicOTy. JleBast CTOpOHA MOJHMMAETCSl 0COOBIM phiuarom 1.

Ha INapwxckux ucnbrauusix 1855 r. )kaTka ycrexa He WMeJia, YTO Mbl Y)Ke BH-
neny B ordere Komuccuu 10 MCTIBITAHUIO, HO TIOJIyUMJia MHOIO HArpaj Ha aHIrJIMHCKUX
CeJIbCKOXO03SICTBEHHBIX BBICTABKAX M BBICHUIYI0 Harpaay Ha BcemupHOM KOHKypce
CenbCKOX03s1iicTBeHHbIX MammH B Tlapmwxe B 1859 r.

Ha 9710if ke BbICTaBKe Oblla TpeACTaBJIeHa >KaTka Tuma Besi, 3aBoga Kpoc-
ckuna B Aurimu. Ha puc. 31 y 9T0lf »KaTKi MBI MOXKEM BH/IETh CHCTEMY TIepefaun
ABIKEHUsT pe)xyliemy anmapaty 0Oes mecrteped. Ha ocm XO010BBIX KoOJIeC Harjyxo
3aKpeIUIeH IKUB C S-00pa3HbIM )KeJI00KOM 110 OKPY>KHOCTH, B IIOCJIE/IHEM IIPH BPALIEHUH
IIKKUBA CKOJIb3WJI KOHEI[ phluara, MpUCOEMHEHHOT0 APYTMM KOHLIOM K HOXKaMm, W Tem
caMbIM €o001Ian UM KoJiebaTebHOe JBUYKEHHUE.

U3 poxsaga KoMuccuu 10 UCHBITAHUIO 3eMJIEle/IbUeCKUX MAallnH, TIPEACTaBIIeH-
HeIX Ha Bcemupnyio BuicTaBKy B [Napmwie B 1855 I., Mbl BUJIEIM OIPOMHBI HHTEpeC,
NPOSIBJIEHHBIf K )KaTBEHHBIM MaulMHaM U (PAHLY3CKUMH CeJbCKUMH XO03sieBaMu.

B 1859 r. (hpaHiyscKoe npaBuTeIbLCTBO OpraHudyer BeeMupHLIi KOHKYPC yKaTBeH-
HbpIX mammH. Ha KoHKypc sanucanoch 45 MaliMH, Ha COCTSI3aHMM BBICTYNMJIO 28;
u3 Hux 17 nanu Goyiee MM MeHee y/0BJIETBOPUTENIbHEIE pesysibTaTel; 10 — 1o mpuro-
Bopy Komuccun mostyuniu Harpajsl. VIHTEpeCHO POCeuTh, KaK 3a BpeMs rocie Bee-
mupHo# BeictaBku B Jlonmowe B 1851 r. u B [1apmwke B 1855 r. BO3POCIIO KOJIMYECTBO
(GupM, BEICTYTIAIOIMX HA MUPOBBIX cocTsi3aHusxX 1859 r.

1 E pumoB, HeCKONbKO CIOB 0 >KaTBeHHBIX MamuHaX, «CenbCKoe X03siicTBOY, Ne 10—12,
1857.
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Puc. 32. YKarxa Maspe (Ppannus) 1859 r.

B Jlongone B 1851 r. 6suto Becero 3 »arku, B [Tapwie B 1855 r. ObUIH yIOCTOEHBI
KOHKypca 6 »xaTok u B [Tapmke B 1859 r. 6putM Ha KOHKypce 17 )KaToK.

[Ipu npucy)aeHuu Harpaj MamdHbl ObIIM pasjesieHbl HA JiBe KaTeropuu —
(paniy3cKkue U nHO3eMHbIe. Ka)kias rpynma mosyyusia 1o Tpu Harpajbl # HEKOTOpoe
YMCJI0 TIOUETHBIX 0T3pBOB (mentions honorables). Haunyumas manmmua (He3aBUCHMO
oT TOro (paHilyscKasi MJIM MHO3EMHasl) IOJiyuyajia ITI0YeTHYH Harpamy — OOJIBIIYIO
30JI0TYI0 Mejajb. JTa Harpaja Obula NMPUCYYKIeHA M3BECTHOM yr)Ke HaM )KaTBEHHOMU
maumte Bypreca u Kesi usa Jlonjona.

B npucyTcTBUM KOMMCCHM 3Ta »KaTKa ¢kana B 1 uac 60 ap, npu mmpuHe 3aXBaTa
170 cm. YKatky Beanu fiBe Jiomiagu mpu ogHoM paboyem. OHa NPEBOCXOAHO Cpe3aia
xned M yKjaajgpiBasia psiilaMd cpe3aHHbii xye6 nmo noso. Komuccusi mpucymuia ei
NepBYIO0 HArpajy 10 KaTeropuyu WHOCTPAHHBIX MAIIKMH, KPOME TOr0, MOYETHYIO HAarpaiy.
Llena ee B Aurymu 1062 ¢panka.

Bropyio Harpajy no KaTeropuud HHOCTPAHHBIX MAIMH moyiyumsia ykatka Byna,
cuumana 40 ap B yac. Ona TpeboBasia ABYX Jomajeift um AByx pabouux; CTOMJIA
875 (paHKoOB.

Tperblo Harpaay nosiyywsia maumza Maxuu (Manny), caenanHas B Ilapuie.

yKarka Mak-Kopmuka Ha KOHKypce Oblla CTapoil KOHCTPYKUMM M C/eJIaHa
B [apmxe. Ilonyuuna neppblif NOYETHBI O0T3bIB. JIBa APYTrMX NOYETHBIX OT3bIBA II0JIY-
unim watkd Kinyba n Cmura u I'anuepoHa.

Kareropus (paHily3cKMX >KaTOK ObUla MasIOUMCJI€HHOM. OCHOBHBIM OTJIMYMEM
9TOif rpynibl MAlKH ObUIO TO, YTO AMEPUKAHCKKE, aHTJIMIHCKUE U HIOTJIAHACKUE YKATKK
MMeJIM KPYIHbIE pasMepbl, TpeOylollue MHPOKUX I0JIei, JOPOr ¥ BOPOT, MMEIOIMXCSI
B KPYMNHBIX (DepMepcKUX X03sifcTBaxX: ()paHIly3CKUe yKe KOHCTPYKTOPbl MMEIU B BUAY
foJiee MesKoro (paHiy3ckoro ¢epmepa M crapajuchb NpPUAATh MallMHAM MEHbIIMH
pasmep, Ha TAry | jomaau u npu 1 paboyem.

IepBoe mecTo Mex1y (PpaHIly3cKMMU MalIMHAMM 3aHssa ykatka Masbe (Mazier),
T0JIyyuBIasi nepsylo Harpany. Ona cyxkuHana B 1 yac 25 ap, mnpu pabouem 3axBare
110 em, nena 1 050 (paHKOB.

YerpoiicTBo 910 yKaTKK BUAHO HA puc. 32. Pe)xymwmit anmapar MO)KET Ha ocu
B nosopauuBatbcsi JJisi paboThl BIPABO MJIA BJIEBO I10 YKEJIAHUIO U JIOKHUTBCSI HA BbI-
crynel CC. Ilnardopma npuuenisiercsi K pexylleMy annapaTy Ha Bpemsi paGoTel u
OTHUMAETCSl TPU XOJIOCTBIX Tepeesgax. Ha puc. 32 rurargopma D nomerneHa csaau
CH/IeHbsI BOJAMTEJIS, T/le OHA U TIOMeEIaeTCsl BCerjia mpu XosIocTeX nepee3aax. Ilepena-
TOYHBIH MEXaHH3M, He MPEACTABISIIONIMI KOHCTPYKTHBHOIO HHTEpEca, IOMEIeH
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B 0COGOM 3aKpPBITOM SILIMKE, KOTOPBIA CJIY)KUT BMECTE C TEM M CHU/IeHbeM JIsi paGoyero-
oputesiss. [logbem U omyckaHue maatQOpMBl TPOM3BOASATCS MOBEPTHIBAHMEM 3a
pyuKy ocoforo BaJiMKa, XOPOLIO BHUIHOr0 HAa puUCyHKe. MoroBuya He umeer. Pa6o-
yMif WAeT c3a/i dKATKU U crpebaer cpesaHHblif Xieb.

WHTepecHHIM B 9TOH KOHCTPYKUMU SIBJIAIOTCA TOJBKO NOLKeM HOXKA 0e3 OTHHMA-
HHUSI €ro ¥ BO3MO)KHOCTH PabOThI KaK C MpaBoif, TaK U C JIeBOH CTOPOHEHI.

Bropyto Harpamy nojiyunsa ykatka M. Jlanbep ¢ MOTOBUIIOM; »Kana B 1 uac 27 ap.
Tperbio Harpagy nonyunsia karka Jleyxanap, croumocteio Bcero 350 GpaHKoB; HKana
28 ap B 1 uac. yKarka KypHbe moJiyuusia MOYeTHbI OT3BIB.

3uaxoMplii yyie Ham 110 TlapmicKoii BeicTaBke 1855 . Bappaiib, pelakTop CebeKo-
X03SI/ICTBEHHOr0 YKypHajia U arpOHOMUYECKMII MUCATeNIb TOIO BPEMEHH, CHOBA TOP)Ke-
cTBeHHO nucai: «Hu oMM roj He 0OHAPYUJI CTOJb $ICHO TOLO BA)KHOIO 3HAUEHHS,
KaKoe ¥MMeIOT B 3eMJIE/IeJINM YKaTBEeHHbIe MALIMHEBl, KaK npomreaummii 1859 r. B pabounx
pyKax, BCeria PeIKuX BO BPEMsl )KaTBbl, OLIyWIAJCsl UyBCTBUTEJBHBI HENOCTATOK,
KAaK HU BHICOKO OBIIO BO3HArpa)KAeHUE 3a TPYA.

Or mexaHuKa TPefoBajg0Ch 3aMEHHTb PYuYHyH paboTy B j>KkHHBe. [locMOTpuM,
HAIIJIa JI1 0Ha JJIs TOT0 KaKoe-1u00 CPeACTBO; ... UTOOBI pa3peliuTh 3TOT BOTIPOC, MUHH-
CTPBI 3eMJIe/1eJ1KsT, TOPrOBJIM M 0OLLECTBEHHBIX PAOOT ONPEAE/HIN YUPEAUTD OOt KOH-
KypC MEXLly BCeMU 1300 peTaTesisiMi )KaTBEHHbIX MalnH. ViMreparop usbsapuil sxenanue
[POM3BECTH ITOT KOHKYpPC Ha MMIIepaTOPCKOii (hepme Dynb3y L.

Urobbl 3aKOHUUTH C )KATBEHHBIMM MAILIMHAMH €BPOINEHCKMX KOHCTPYKIMM, pac-
CMOTpHM TIONBITKY NPUMEHUTH NApOBYI0 MAIIMHY B KaueCTBE TATOBOM CHIIBI K YKATKE.
B 60—70 rojax TPOLLIOr0 CTOJIETHsSE KPYTHbIE TOMEINKY AHIJIMKM B 00JbLIOM KOJIHM-
yecTBe MPUMEHSUIM NMAPOBYIO CHJIy Ha maxore u mosiorbOe. IpesuHr u IMoprep (Ave-
ling and Porter) ug Pouecrepa (AHIJist) NPUCTIOCOOMIM K IAPOBOMY CaMOXO/LY YKaTKy
Tuna Besuls ¢ HEKOTOPLIMU OTJIMYMSIMHM: BMECTO GECKOHEYHOr0 IOJIOTHA TPUMEHUJIH
TPU KaydyKOBBIX PEMHsS C )KeJIe3HbIMH BbiCTymamu. Hon — Tuna amepukaHCKuX
JKATBEHHBIX MAallMH, HO Iepejaua JABWKeHMsI K HUM, Kak y Bemns u Kpocckua.
[lpy MOMOLW JBYX MACCHBHBIX JKEJIE3HBIX OPYCheB )KAaTKa NPUCOEAMHSIACK CIepe/y
K JIOKOMOGUITIO M, KPOME TOr0; TO/ABEIIMBAIACh Ha 0C000M KpaHe. JIoKoMoOuIIb ToJIKaI
yKaTKy Briepes ot cebst. [lepenaua ABWKEHHsT HOYKA IPOU3BOMIIACH NP TIOMOUIM IIENH,
TIepEKUHyYTOM ¢ 3yGuaroro Kojeca JIOKOMOOMJISI Ha LIKHUB YKAaTKH, Mepefaloluii ABMKe-
Hue Ho)Ky. [Ipy X0JI0CTBIX NepeesfiaX )aTKa NPUIOAHUMAIACh HA KpaHe U B TOJBe-
HIEHHOM COCTOSIHMHM JlOCTaBJIsIaCh HAa MeCTO. paboTel, I'le CrycKajach ¥ CTaBHJIACh
B pabouee mosioyienue. [lpyu 1oBoporax >KaTKa TalOKe NPUIOJHMMANACh HAa KpaHe,
a TOBOPAUMBAJICS TOJBbKO JIOKOMOOMIIb. CaMm JIOKOMOOJIb JleNiajl T0BOPOTHI JIErKo,
yMeJT CBOOO/HBINA 3a/(HUil ¥ NepefHuil X0/, yBeJIMYUBAI M YMEHbIIAJ CKOpocTh. Ero

mommocts 6bi1a 8 HP (puc. 33).
PaGouuii 3axpat HOXa 12 ¢yT., T. e. B /iBa pasa GosiblIe Hanb0J1ee LK POK03aXBaT-

HOM YKaTKU TOI'0 BPEMEHHM.

B mepsbiii pa3 »arka Obuta usrorosiena B 1871 r., Ho no 1876 r. Gbita maso-
uspecTHa. C MOMEHTA TIOSIBJIEHHMS €€ Ha KOHKypce-ucmbiraduu 1876 r., opraHusoBaH-
HOM AHCIMICKUM KOPOJIEBCKMM OOLIECTBOM CesibCKoro xossiiictBa Ha Heath Cote
Farm B Auriuu, oHa Havajia obpamarb Ha ce0si BHHUMaHHE X0351eB M CIELUaICTOB.

B 1879 r. ona 6puia Ha Ilapmwxckoil BCeMHPHOIT BBICTaBKe, I'/le HA HCILITAHHSIX
0Ka3aja Xopouryio paboTy, Tem He MeHee YKaTka ¢ MapoBoii TAT0BON CHIION He MoJry-
uMaa CKOJIBKO-HUOYAb IMPoKoro npumeHenust. [Ipuuunamm artoro Obuiv: BeICOKAst
croumocTs Bcero arperara (580 (yHTOB CTEPJIMHIOB Ha 3aBOJie), TPYAHOCTb CHaO)Ke-
HUS TOIUIMBOM M BOJOM M IpomMo3aKocTb. B CpaBHEHMH ¢ KOHHOI »KaTKO# 0c060ii KO-
HOMHKUecKoit 9(eKTHBHOCTH NapoBasi )Karka He IoKasaja.

EBponeiicKoe CeIbCKOe X03aAMCTBO Pa3BUBAIOCH HA KANMTAIUCTHYECKUX OCHOBAX
M Tpe6GOBaIO MOCIYIIHBIX MALIMH BMECTO CTPONTHBBIX paboynx. AHMIMACKHI YKypHAI

1 Epmos A., Habmoenust Haj HOBBIMH B3eMIEJETbUECKUMU MaumuHamu, «Celabckoe Xo-
asiicteon, T. I, crp. 40—45, 1860.

Hcropust TeXHHUKH, Bu. VI

4
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Puc. 33. INaposas yxarka IBenunra u IToprepa (Aurnus) 1871 r.

«The Mark Zone¥Express» B 1864 r. mucan: «IToBcemecTHOe BBEJEHNE >KATBEHHBIX
MaIyH BO BCEX yacTAX AHIIMM NPOW3BEJIO COBEPLIEHHBIN TEPEBOPOT B OCEHHUX pa-
Oorax: GBICTPOTA, C KOTOPO paboTalOT 3TH MAUIMHBI, TMO3BOJIsET (epMEpPaM HAUMHATHL
9TH TMOCEBBI I'OpPa3l0 paHee, yeM Npexaesr L.

Mapkce, aHanu3upysi BAUsIHUE BBE/ICHHS MAIIMH Ha CEIbCKOe X035i{CTBO, TOBOPUT:
«Ecnu ynorpebiieHne MAllMH B 3eMyIeiesuy no 6osbineif yacTi CBOOOAHO OT BpeIHBIX
(MU3UYECKUX TIOCJIEACTBUIM, KOTOPOE OHO TPHUHOCUT (pabpuuHoMy pabouemy, 3aTo
OHO J(eHCTBYeT ellle MHTEHCHBHEE M, HE BCTpeuYasl CONpOTHBJIEHMS, JesiaeT pabounx
U30BITOUHBIMUY 2.

...«[Tpe3ument KoposeBCKOFO 00LIECTBA CEJILCKOI0 XO035HCTBA YTBEP)KAAET, UTO
OTHOCHUTEJIbHBIE XO3SIMCTBEHHBIE M3[AEP)KKH 06J1arofapsi BBEAEHMIO MallMH YMEHbUIN-
JIUCH TIOUTH BJBOE» 3.

Hcropust yKaTBeHHOIl Malmubl B cenbcKoM xossiicree CIIA BcTynmia B HOByIO
dasy. Matxku nepuoaa 1833—1860 rr. ObimM »ATKamu C pyuHBIM CcOpachiBaHuem
oKaroro xseba ¢ mwiatdopmel. JTa onepauusi, a Tem Hosee MOCIeAYIONAst onepauus —
BSI3KA CYKATOro xse6a B CHOMBI, TpeGOBAIM 3HAUUTETBHOIO KOJIMYECTBAa Pab0ouyux pyK,
¥ TOCJeyIolie rofsl Gorarsl U300peTeHHAMU B 00JIaCTH KOHCTPYMPOBAHMSA KATOK-
€amocOpPOCOK, HKATOK-CHOTIOBS3AJIOK, YKaTOK-MOJIOTUIIOK (KoMbaiiHoB), xexepoB. Ilpo-
U3BOJCTBO YKATOK C PYy4yHBIM cOpaceiBaHHeM cykaroro xjueba K 70-m rogam XIX B.
B CIIA mpekpaiiaercsi, Ho ¢ 3TOr0 BPeMeHH MX NPOHU3BOACTBO BHeApsiercst B Poccun
N0, HA3BAHMEM ©KATOK JIOOOrpeeK», KOTOpOe COXPAHSETCsl 10 Camoro IOCJeLHero:
BpEMeHH.

YKarBeHHasi MalIMHA C PYYHBIM cGpacbiBanuem B Poccuu
oxartoro xjeba ‘

B wauane crarbu ObUIO yKaszaHo, urto eme B 1774 r. BoabHoe sKoHOMHYECKOE
OOIIECTBO CTABUJIO TIEPE]| «CeJIbCKUMH XO03sieBaMH» M M300peraTesisiMu 3ajavy usobpe-
CTU (TAKYI0 MaXuHy, MOMOUIbI0 KOTOPOW MOYKHO CKOpee i 0oJiblle, a MPUTOM U C MEHb-
HIAM TPYJOM, He)KeJ OOBIKHOBEHHBIM 00pa3oMm, CHUMaThb Xjeb». Ha mnocraBiieHHyIo
3ajlauy OTBETOB HE II0CJIE0BAJIO. '

B 1810 r. B. JleBmmu muITajCs AaTh NPOEKT YKATKU € BpallaloUMMCs PEKYIIIM
annaparoMm, 0 uem cKasaHo Beie. B 1818 r. To »xe BosbHoe aoHoMUUECKOE 00IIECTBO

1 U3 «O6o3penus»», «CenbCKOe X03AMCTBO M JIECOBOACTBOY, 1865.
2 Map x ¢ K., Kannran, t. I, crp. 391.
3 Tam e, crp. 541.
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HA3HAUUJIO0 30JI0TYI0 Me-
jgans Cmuty 3a ero >kar-

BEHHYI0 MaIlliHy U TbITa- i 2 .
JIOCh HaJaJuTh €e IMpo- i |!'/////W/,g, A
u3BoACTBO - Ha PYCCKHUX . ol I s L)
3aBoJiax. Nt P

B 1835 r. B «3emue-
JeJIbUECKOl - raserey TIO- ;
MelleHbl CcTaTbyu C IIpo- Puc. 34. KonocoykaTHasi Tene)KKa CMOJEHCKOI'0 NOMEIUKa |
eKTaMH  KOJIOCOXKATHBIX YKeranosa 1835 r. ; ’
maruH. CMOJIEHCKUi T0- : |
menwmk I1. .M. )KerajoB NpeIous IPOEKT KOJIOCOKATHOM TeJIE)KKH, KOTOPYI)
TOJIKAja Jomajab. Brepeayu Tene)kKu HaXoAUTCsl BbIeMKa M B Heif YKpeIJieH MOABMK-
Hoit pesenr. OauH pabounii, CUIs Ha TEJIEXKKE UM UAS COOKY ee, OTpe3bIBaeT KOJIOChsI
pesLoMm, a Apyroit cobupaeT oTpesaHHble KOJIOChs B MeloK *. Puc. 34 paer npejacras-
JieHue 00 ee YCTpONCTBe.

Hecmorpst HA TO, YTO NMPOM3BOJMTEIBHOCTb KOJIOCOXKATKK YKerasopa Obuia Hese-
NIMKa, TeM He MeHee mjesi yOOpKu Xje6a Ha KOPHIO, CPE3aHUEM OJHOIO Kojoca Obiia
BCTpEueHa OJl00pUTENIbHO KaK pefaKiuell «3eMelesIbuecKoil raseThy, TaK U psifiom
ee upTareseil. B 0JlHOM M3 CJIELYIOMIX HOMEPOB «3eMJIeIeIbYecKoi raseThy pefaKiys
MOMeCTHJIa ONMKMCaHHe TajJbCKOW )>KATBEHHOM MAlMHBI M Jaja ee pUCyHOK. B Tom
e 1835 r. «3emitejesibueckasi raseray MoMeCTU/Ia ONUCAHKME IIPOCTOM PYCCKOit KoJ10-
COYKATHOM TENeKKUy, NoMeluKa Toif ke CmoseHckoi rybepHuu uz r. Emsnm IT. A.
I'puropbesa. KosocoKaTka CpeIBaaa Koochsi NP MOMOIM rpefHs, KaK U rajbcKasi
yKaTKa, HO oHa ObUIA PYYHOI YKaTKOIl U, TakuM o6pa3oM, He yyyumana, a AaKe yXya-
majga rajbCKyl0 )KaTKy.

Mampimes, Haxos Kosocoykatku YKeranoa u I'puropbeBa Hey0BIeTBOPUTEIb-
HBIMY, TPEIoXKuT B 1837 r. u3MeHeHHe KOHCTPYKLMHU, a UMEHHO: TI0/, rpebHeM moMe-
CTMJI [iBa BpALIAOLMXCsl KPYTJILIX HOXKA C 3a3y0OpEHHBIMM KpasiMu, KaK y CepIioB.
Uro6bl TIPUHOPABIMBATLCSI K PasHoil BLICOTE Xiieba, MaMblllieB PEKOMEHYEeT HUMETEH
3arac KoJjiec pasHoif BBICOTHI 2.

C 9T0r0 BpeMeHH HAUMHAIOT MOCTYNATh NPEJIOYKEHHST PASHOTO PO/A HKATBEHHBIX
MalmMH 0T pyccKux u3oGperareneit. Ho BCe 9TH MPOEKTH OTJIMYAKOTCS CBOEH Heaopabo-
TAHHOCTBIO, TOBTOPSIOT KOHCTPYKILUHM, Y)Ke ocTapieHHsle B Epporne n CLIA, jxarox
C BpALIAIOMUMCST PEKYLIUM annapaToM, SHAUMTENIbHAS YacTh MPOEKTOB UMEET B BHLY
PYUHBIE HMKATKH.

deoanbHO-KpenocTHUYeCKuit crpoii Poccuu, cmabo passurasi merayurypraye-
CKasi U MAIIMHHASI MPOMBIIIEHHOCTh CO3/IAJIM TaKOe TIOJI0)KEHHE, UTO GOJILIIMHCTBO
usobperareseii mpu KOHCTPYUPOBAHUU MCXOUJIO U3 CIIEAYIONUX TEXHUYECKUX MOMEH-
TOB: 1) BO3MO)KHO MEHbIIE METAJUIMYECKUX YacTeil u Oonblie J1epeBsHHBIX; 2) 3amMeHa
IIECTEPEH PEMEHHBIMU Tlepefauamu, 3) MPOCTOTa KOHCTPYKLUMHM M BO3MO)KHOCTH CO-
OpY )KeHHsI B CEJIbCKOM MAacTepCKOM MpU TOMOLIM JepPeBEHCKOro KysHela . CTOJIsIpa.
Psij, usoGperaresieif 9Ty NPOCTOTY M 00UIME [EPEBAHHBIX yacTeil, BECbMA OTBETCTBEH-
HBIX, KaK Naablbl, NOAWHNIHAKY, CTaBHJIM cefe B 0c00yi0 3aciyry.

Tem He MeHee CJeLyeT OTMETHTh, uTO 3a mepuoj ¢ 1835 r. mo 1875 r. npoexToB
PasHOro pojia KOHCTPYKILHH »KaTBeHHBIX MAaIIMH CO CTOPOHBI PYCCKUX M300perareseii
NOCTYNaj0 04eHb MHOro. B To jke Bpemsi B AHIUIMH B 9TO Bpemsi n300peTeHuii yxat-
BEHHBIX MaluH He Obuto. W Hemapom o0o3peBaTenb «3eMiejeIbuecKoif XpOHUKUY
@KypHasa MuHMCTEpPCTBA IOCYJapCTBEHHBIX MMYINECTBY 3a 1853 . mo STOMy MOBOAY
nucas: «JlocToifHo 0COOEHHOIM mamsTy, YTO HUI/E 9Ta Leib (MallMHHAS >KaTBa Xjeda)
He BO30Y)KIaeT TAKOr0 YXMBOI0 ropsiyero MHrepeca B my0JMKe, KaK y Hac; Tpeumy-
LIECTBEHHO B 10)KHOM Poccuu, u 3ameuaresnbHo, UTO MO KpaiiHeii Mepe MOJIOBMHA »KaT-

1 (Bemnenenbyeckasi raseray, crp. 316—318, 1835.
2 Tam xe. .
4*
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Tadonuua 7 BEHHBIX MAlIUH, HU300pETEeHHBIX B I0-
P < cnequee Bpemsi B EBpome u B Ame-
meHs 0XED

Toxu (5 py6. sopadpou) |' (s py6. wemetpony | PHKE, 00si3aHA CBOHM CyIIECTBOBA-
HMEM HaIlUM = COOTEYECTBEHHUKAM.
Muoro M 3a rpaHULEd HACUUTHI-
1814-—1815 . . 2853411 1720 729 BAETCSI CTPOMTEJIEH >KATBEHHBIX Ma-
1820—1821 . . 5 698 192 1096514 umH? Cmur, Benb, Poyxep, Kopmuk,

1824—1826 . . 3 476 232 160 964 X > s Danteoino
1833—1835 . . 2 695 779 562 621 yRESHST STe IV e,
1842—1844 . .| 10431484 1 530029 Kpocckuiuie, 'amake 1 HHBIX HCTIpa-
1845—1847 . .| 23833375 25824 484 BUTEJIAX UY)KOI0 MeXaHM3Ma M Ha-
B e nomuHaTh Heuero. A y nac? Kayrepr,
i 1 T8 et Bunbcon, Kasapckuit,  Xurpos,

lll'rem-lﬁepr U Jpyrue MHOTHE..
yMaivyuBaeMm YiKe, UTO I'OTOBHUTCS ellle K BBIXOJy B CBET HEMAaJio J>KHeli pyqﬂux
KOHHBIX, BOJIOBBIX..

TaKasi peBHOCTb K U300pETEHHI0 YKaTBEHHBIX MAIIUH OblTa OBl OCTHYKUMA, eCJik OBl
BOIIPOC O >KATBEHHON MaIIMHE, — KaK CKa3aHO OJHUM IKHOPYCCKHUM arpoHoMuue-
CKUM TMcaresiem, — He ObLI YKU3HEHHBIM BOIIPOCOM /IS CEJIbCKOI0 XO03511MCTBA HAIIEro
Kpasi» L.

INoaTBEp)KIEHHEM BO3PACTAIONIEr0 MHTEpeca IYKHOPYCCKUX IOMELIMKOB K )KaT-
'BEHHBIM MAlIMHAM MOXKET OBITh MPUBOAMMAs 3/1ech Tabi. 7 BeIBo3a xyieba us Poccun
no EBpomneiickoii rpanune 2.

Kak BuIHO M3 NPUBOAMMBEIX JaHHBIX, 9KCHOPT Xye6a HEYKIOHHO BO3pacTal,
W TIEHUIa B XJIEOHOM 9KCIIOpPTE 3aHKMMasia HaubGojibliee MecTo. A OHAa — KyJbTypa
10KHOW cTenHoi Poccuu, G1M3KO pacrosioyKeHHOH K YepHOMOPCKMM IMOPTaM.

Ocoby10 1eATebHOCTb B NPUMEHEHHH YKATBEHHBIX MAlMH K y6opie xieba, pas-
Bum «ODILEeCTBO CeNbCKOr0 X03sicTBa 10KHOI Poccumy u ero umneHsr, BnaneBume
KpPYNHBIMHU 3eMeIbHBIMU yyacTKamu. Eme B 1850 ., T. €. 8a T0A 10 Bcemupﬂoﬁ BBICTABKH
B JloHmoHe, «HeKOTOpHle WieHbl Kimmeparopckoro oOLIECTBA CEIbCKOr0 XO03sicTBa
10kHoit Poccnu 1 HoBOpoccuiicKue momeluKy nocsuiany B BeHy 3aKa3 Ha MaliuHy
Kopmuka, KoTopasi, Kak yBepsiioT, Oyaer BbiciaHa B Ojeccy HBIHEIIHEH BeCHOif.
I'r. mopnucurku Ha maumHy Kopmuka yCIoBUIMCH TPOU3BECTH OTBIT B OKPECTHOCTSIX
Oneccriy®.

OcTaBuMm 6€3 paccMOTPEHHsI IPOEKTHl PYYHBIX YKATOK, XOTSI TAKOBbIE IPOLOJDKAIIH
nocrynarb g0 Konua XIX B. Pepakius »cypHana «CenbcKuii Xo3suny gaxe B 1899 r.
orBeyaer I'. TIpoGoieHKo 1o moBOAy ero MpoeKTa PyuYHON KAaTKu: «PyudHble )KaTBeH-
HBle MaummHbel — abeyph. Jlydmum opyauem ans y6opku xsieb6a HENoCpeiCcTBEHHO
pyKamu uesoBexa Obiia u OyjeT Koca. 3aMeyaTesbHO, YTO HUIJIe B CBETEe 9THMU Malld-
HaMy He 3aHMMAI0TCs, y Hac )Ke B Poccun He mpOXOAUT rojia, uTodbl He MOsIBUIIACH HO-
Basl pyuyHas JKHelika— cBoero poja perpetuum mobile pycckux unsobperareseit» 4.

Haubosiee nHTEpECHBIE KOHCTPYKIUM YKATOK C BpaLalOMIMMCs YKATBEHHBIM arlas
paTroMm Jaim:

1845 r. — Bp. XurpoBsl (KpecTbsiHe $IpocnaBckoii ryo6.);

1846 » — H. Bapne (ynpapnsioumit numenuem 613 Cumdeponoss);

1848 » — O. JlkymmH (BOJBLHOOTNYIIEHHBIH KPECTbIHUH);

1860 » — Pepurep (mammHa BBICTAaBJIeHA HA CEJIbCKOXO351CTBEHHOI BBHICTABKE
BosbHoro skonomuueckoro ob6uiecrsa 1860 r.);

1860 » — Xurpun (KpecTbsiHuH Barckoii ry0.; To)xe TPEJICTAaBHIl YKATKY Ha
BBICTABKY);

1893 » — Purneil (BenmMKoOGpuTaHCKHIA TOMLAHHBII);

1 oKyp. Mun. roc. um.», 4. 49, «3emuegenpyecKass XpoHuxa», crp. 30—31, 1853.

2CemenoB A. Hsyyenue MCTOPMYECKHX CBEIEHUI O pOCCHITCKOI 'roproane, crp. 418,
CI1B 1859.

3 (3anucku OOmecTBa CeMbCKOTo X03sicTBa I0HOM Pocenmmn, Ne 10—12, 1850.

¢ «Cenbckuit xosaumy, Ne 37, crp. 715, 1899.
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1860 r. — Tpamne3HuKoB (KyIell; TO)Ke NPEeJCTaBHJI Ha BBICTABKY);

1863 » — Por6epr K. A. (B3si1 NPUBUIIETHIO);

1869 » — EropoB (mociymiHUK BopoBCKOro MOHACTHIPS).

PaccmoTpuM KOHCTPYKIMIO OJIHOM >KaTKH € BpallaioIIMMCS PeXYIUM anmapa-
ToM 6p. XUTPOBBIX. i

CocynapcTBeHHbIE KpecTbsine OpaTbst XuTpoBbl, FlpociaBckoii rybepuu, B 1845 r.
nepBble B3 NpUBUIIErHI0 B Poccum Ha jKkaTBeHHYI0 MaummHy. MamuHa onucaHa
B «PyKoBoacTse K 3emiefennior 'amma, usnannom B 1850 r. B I'epmannu (H a m m
W., Die Grundziige der Landwirtschaft, Braunschveig, 1854, ctp. 648—650). I'amm
OT3bIBAETCS 0 Heif, KaK 00 OJAHOM M3 COBEpIIEHHEHIIMX PYCCKUX MALIUH. YCTPOUCTBO
MalMHbl BUAHO U3 puc. 35.

Kocunka B BU/Ie JIETKOM TEJIEKKM, Yy KOTOPOl C IPABOIi CTOPOHBI HAXOIUTCS Me-
XaHM3M, TOJIyyaloluii BpalleHne oT Kojec AA, 3aKperyieHHbIX HarjJyXxo Ha ocu B;
Ha 9Ty >Ke ocb B Hajero 3ybuaroe Koyeco C, npuBojsilee B JBHYKeHHE IIKUB D mo-
cpeacteom 3y6uaroro Kojeca E. llkus D vepes 1enb F NpUBOAMT B JABMYKEHHE BAJIMK
G, K KOoTOpoMy TpuieNaHbl IapHupHele rpaban H, H, H, cuumawume ¢ Koc M, M,
M Tpagy. ;

Banuk yxe G uepe3 mKUB D nepeaaer MOCPEICTBOM Iieny J JBM)KEHHE APYromy
Bamuky K, Ha KOTOPOM 3aKDENJIeHO UyryHHOE Koyieco L, K KOTOpPOMY NpPHMBEDHYTHI
Tpu Kocsl M, M, M, a K 9TUM KOCam TpH/e/IaHbl Ha MAPHUPAX /YISt CKOTUIEHMS TPABBI
Tpu rpebenxku N, N, N, Kagasg M3 HUX [OOUYEPEJHO TOCPEACTBOM OTIMPAI0-
mero Ha)xuma O ¥ YIOPHOTO phlYa)KKa P 0CBoOOXIAETCS 1 TepefaeT TpaBy
rpabnsmun H. :

Ilpu Bpauienuu rpabesb ayra Q, KosenueM rpabiau H, nojHumMaer camyio rpabio
¥ HaXO[sIlylocsl B Hell TpaBy IIOCTENEHHO II0 MEPEe CBOEro BpAIEHMSI YKJIa/bIBAET
cnosimu Ha 3emutio. TToTom Kostenue rpabau R cxomut ¢ ayru Q u rpabast H onyckaercst
U TNIPUHMMAET CBOE IlepBOHAYaJIbHOE MoJio)KeHue. [To oKonuanum paboTHI, PyKOAT-
ko010 S oroxpuraioT mydry T u Tem 0ocBOOOKHaoT 3ybuaroe Kojeco C U MeXaHH3M
IpeKpallaer cBoe AeicTBue.

Jlns XosocToro mnpoesaa, pama TOJHUMAETCS PYKOSITKOM, KOTopasi MoCpeicT-
BoM pemHs X, npoxopsuiero no 6ioxam V, Bpamaer 3ybuartoe Kosieco Z, Bpalla-
joiieecsi B 3y6uax rpedeHKky @, U TeM CaMbiM IOJJHMMAET BEChb MEXAHU3M. I'pebenka a
CO BTYJIKOK b yCTPOEHBI TaK, UTO COCTaBJISIIOT O/HO Lesioe. CKBO3b BTYJIKY b 1poXoguT
cTepyKeHb ¢, OKaHuMBaloIyiics 000iimoit dd, B Koeil Bpallaercst Koyeco e JJis mof-
Aep)KaHusl MeXaHu3Ma BO Bpemsi JeicTBusi. O AMH PabOTHMK Ha OJHOM JIOWIAAU B Te-
yeHue 8 yac. MOYKET CKOCHTb TPaBY ¢ 5—7 JeCATHUH U B TO )Ke BpeMsl pPAasJIO)KUTh ee

AJIs1 CYIIKH.
Ipupnnerusi 6paTbeB XuTPOBbIX OblIA YHUUTO)KEHA 32 HeMpHUBEJEHHEM H306pe-

TEHUs] B UCIIOJIHEHHE L.

Oco6oro BHUMaHMS 3aCJIy)KUBaeT TOT (haKT, uTo AHIJIMS NMO3HAKOMUJIAChH C JKaT-
BEHHBIMM MAlIMHAMU XYCCes TOJBbKO Ha BhicTaBKe B 1861 r. B JlonjgoHe, TOrja Kakx
B Poccun B 1848 r. 4 mapra Oblna BblaHA HPUBMJIErUSI HA MU3TOTOBJIEHHE YKATOK 9TOr0
THIIA U BBIYLIEHO 00bSIBJIEHUE C IPEJIOYKEHHEM MX TIPOAYKH CJIE/IYIOLIEro COePYKaHMsI:

«Bbirana 1 mapra 1848 r. TaitHomy coBeTHuKy $13piKoBY M mammHucry Kayrepry
J€CATUIJICTHSISI TPMBUJIErHsl HA M3roToBJIeHMEe M ymnoTpeGienne Bo Bceld Poccuifckoi
MMIIEPUH »KATBEHHBIX MallMH, n3o0pereHHBx Kayreprom, no cmocoGy [occesi.

Ilasiee, B 0OBSIBIEHNH MEPEUNCTAIOTCS BBIFOJbI OT NPUMEHEHHS] ITUX MAlIUH,—
4TO BeCUT OHA 12 MY/IOB, NPUBOAUTCS B ABHYKEHHE 2 KPECThSHCKUMH JIOIIAAbMH, CHKU-
Haer 3a 15 paGounx 4yacoB 5 jecaruH, MoTpedHo 2 pabounux mpu MalmHe 1 8 Npy B3KeE
CHOIOB M CKJIAJABIBAHMM MX B KPeCTibl, 9KOHOMHUT pabouyio CHily B 4 pa3a M 3aKaH-
yyBaercsl 00bsIBJIEHHE TAK: «...)KATBEHHbIE MALIMHbI HA OCHOBAHUM BBIIEYIOMSTHYTOM
napusuierny usroropssaorcsa B C.-IlerepOypre, B MacTepCKux nsobperaresisi, CMOTPHU-

1 [IpuBwierusi, BBUIAHHAA Ha uMs GparbeB XHTPOBBIX, WKypH. Mun. roc. mm.», 4. 28,
crp. 60, 1848.
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Puc, 35. Cxema KOCWIKH TOCYJapCTBEHHBIX KpecTbsiH GpaTbeB XUTPOBBIX.
IMarent 1845 r.

Testsi Myseyma MMnepaTtopcKoro BOJIBHOTO 9KOHOMMYECKOro ofuiecrsa, <Pegopa
Anppeesuuya Kayrepray. YcioBusi npuoOpeTeHnsi MAlIMHEL: 1) IieHa C 3amacHbIM HO-
som 150 py6ueit cepebpom u 2) 3apaTok npu 3axase 50 py6ieit cepebpom Bmepep !,

Kak Bugum 13 o0bsiBICHUS, 9TO yyKe ObIJI0 HEUTO BpOAE CIELHaJbHOT0 3aBoja
yKaTBeHHbIX MaluH. M3 psiia 3aMeToK B CeIbCKOXO0351HCTBEHHBIX Y(ypHAaX TOro Bpe-
MEHW' BU/JHO, YTO HEKOTOpOE KOJIMUECTBO ITUX YKATOK OBbLJIO M3rOTOBJIEHO M HAXOMAMU-
Jiock B pabore.

& «)Rypn. Mun. roc. um.», 4. 28, crp. 124—125, 1848,
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Puc. 36. Cxema >xarku mexanuxa Kayrepra.
IMarent 1848 r.

Uepusie B. npu onucanuu 9Toif MammHbr
TOYePKUBAJ, UTO 3TO Oblaa HauboJiee cosep-
meHHas MamuHa Poccum Toro BpemeHu M uTo
AaKe B AHIVIMM He ObUIO B3STO NPUBUJIErHH
Ha )KaTBEHHBIE MALIMHBI TAKOTO PaLOHAJIBLHOTO
YCTPOWCTBA.

Tem He MéHee KayecTBO U3rOTOBJIEHUS ObLIO
TaKoOBO, YTO B WCHBITAaHMAX Ha CapaToBCKOi
yueGHoit depme B 1850 r. oHa jana Heynosie-
TBOPUTEJILHBIE PE3YJIbTATHI. ‘
¥4 », PacnpocTpanenuss oHa He TmOJyuyMsIa U 3a-
TeM COIILIA CO CLEHBI.

YCTpoiCcTBO  9TOM  KATBEHHOM  MALIMHBI
MOYXHO BUJETb Ha puc. 36.

YKarka Kayrepra umena jxsa Koseca, Ha-
TJyX0 HAaCaKEHHBIX Ha OCH @, Ha KOTOpOil
HAXoAuTCsi 3yOuaToe KOJIECO, HA TOi >Ke ocu a Haxoaurcss Mmydra E, Koropas
fIOCPEACTBOM DPYKOSTKHM € CBOOOJHO TMepefABUIaercsl MO INNYHTY HAa OCH BNPAaBO M
BNEeBO, HO He Bpaitaercsl. Clennenue U paclenienie 3y0uaTore Kojeca MoCpeACTBOM
nepemenienusi mMnyHToB My(Prel E K 3ybuaromy Kosiecy D, KOTOpoe 3allenuisieTcsi 3a
3y0bsi mecTepHn d, HEMOJABW)KHO HACa)KEHHOM Ha >Kee3HOW ocu b, Bpamaouieiics
B pame B,B. Ha ocu b Haxomutcsi 3y6uaroe Kojeco F, sauemsuouieecsi 3a 3y0Obsi
KOHMYECKO}i 1recTepHu f, Haca)KeHHoi Ha och G. 3T0 HEpElaeT ABIKEHUE PEXKyIeMy
anmapary. Hox H [BAraeTcst Me)qly ABOiHOI rpeGeHKoil Ho)KeBoro 6pyca k, mpusep-
HYTOM K epeBsIHHOI oCKe b. B o0lem yCTPOHCTBO pe)Kylllero ammapara [OYTH II0-
BTOpSIET KOHCTPYKImMIO Xycces. .

Iis moiepyKanusi pexyLieif pambl Ha OMpPEJESIeHHON BBICOTE M Iepe/BUKEHNSI
€e HMeeTcs MaJieHbKui Katoxk [ 1.

B 1851 r. Gbiia BbAaHa mpusuierdsi nomeuuky Ilosrasckoif ry6. Ioremkuny,
umepnreMy B KpemeHuyre KpymHblif 3aBOJ CeIbCKOXO3SIHCTBEHHBIX MAaIMH.

1 [Npuswiernsi; BeylanHas Ha ums Kayrepra. @Kypu: MuH. roc. um.n.
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* Puc, 37. Cxema >KaTKu MOATaBCKOro nomeumra Iloremkupa. Ilatent 1851 r.
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JKarka Iloremknna (pucs 37) COCTOsUIA U3 JABYXKOJIECHOIi TeJIern v miardpopmbr
C PeXYILHMM anmnaparoMm.

a, a—JBa OOBIKHOBEHHBIX TEJEXKHBIX Koseca. K cTymunam KoJjiec npujienaHbi
cobauxu, KoTopble, YNMpasicb B 3y0bsi XpamoBBIX KOJIEC HArJyX0 HaCaKeHHBIX
Ha rjaBHoit ocu C, ciay)kar s cooOuieHust nocieaHeii spawenusi; D, D, D, D —
YeThIpe 3y0uaThiX KOJIeca C IIeCTEePHSIMK, TepealolinX Kpyropeie JABMYKeHHs IJIaBHOI
OCH IKCLIEHTPHUECKOMY KPYTy €; L — MaxoBoe KO0JIECO JUIsl BhipaBHMBAHMS ABM)KEHUST
axcueﬂmww, h, h — Tpu mrauru, coefuHs0NIMe mIaTGopmy € XOJA0BBIMH KOJjie-
CaMu TeJIeXKH 'Takum o6pa3om, utolbl maargopma Moryia moJHUMATLCsS H ONYCKaThCst
B FOPM30HTAJILHOM HanpaBieHnu; I, [ — KPIOUKH JJIsl TIO/{BEIIMBAHUSA TIATGOPMEL 1O-
CpeJCTBOM LIeTeit K CTAaHKY TeJIeKn; M — ynpshKHOe ABIILI0, KOTOPOE C IMOMOLIbIY
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KJMHA 71 U BUHTA P MOXXET yCTaHaBJIMBATh-
cs Ha J1000# BhICOTE.  Q — KpBIIKA, KO-
TOpPO 3aKpbIBaeTcsi IepeJaTOYHbIA = Mexa-
HU3M; OHA )K€ CJIY)KUT CHJeHbeM BOJMTEJIs.
Hagepxy 9T0if KpBIIIKK 3aKperuisieTcst ¢ 1o-
MOIIbI0 0COORIX IITHIPEH IIaTdopma AJis mpo-
esfa B XosocToMm ‘mosiokeHun. Ha mosesoit
CTOpPOHE MNaT(GOpMbI UMEETCS KOJIECO K, mpu
MOMOLIM KOTOPOro miat@opma MOXKET MOAHH-
MaThCs M OMyCKaTbCS.

Ho)x cocTouT 13 OTAEABHBIX KIIHMHKOB
T, T, T, cuu3dy 3a3y0OpeHHBbIX, KaK Cepmnsl, U
JBIDKETCS] B BO3BPATHO-TOCTYNATEIHLHOM Ha-
IpaBJeHUH B METAJUTMUYECKOH O0HO3yOHOMU
rpebenke f, t, t.

Jus1 paboThl miuaTdopma NpUKpPeEmIseTcs
C NIPaBoi CTOPOHBI MAIIMHBL, COOAUKK NPUBUH-
YUBAIOTCSI M YNUPAIOTCS B XpaloBble Koeca.
YKatka Tpebyer 2 somajei u 2 pabouux. Ilo
OT3bIBY KOHCTPYKTOPA OHM 3aMEHSIOT 9 jKHe-
1[0B MJIK 7 Kocapeii.

B npeiickypaure IToremxusa ot 1856 r.
eif Ha3HaueHa Lena 150 py0ieii cepeGpom.

Mopenb 910t MammHbl XpaHuwiach B Cenb-
CKOXO351I{CTBEHHOM My3€e W B CBOE Bpems
cuyTangach BeCbMa COBEPIUEHHOV MalIuHON 1.

B 1853 r. H. BuxtopoB B3si1 mpusuiie-
M0 Ha )KaTKy, BecbMa OJIM3KY10 MO KOH-
cTpyKLuu K ykarke INoremKrHa, HO OHA UMeNa
npubop st crpebanust cxaroro xJeba ¢ nar-
(dopmbl 1 Takum 0Opa3om Obla MEPBOIf »KaT-
Koii-camocOpockoit. XojoBoe Kojeco Opuio
onano. B 1852 r. )xaTKa 9Ta UCHBLITEIBAJIACH HA
MOCKOBCKOI CelbCKOXO035IMCTBEHHON BLICTAB-
Ke. Hu oiHoit yKaTKe He ObLIO Y/1e1eHO CTOJIBKO
BHUMAHHMsI, CPEACTB M BPEMEHH, KaK >KaTKe
Bukroposa. O ROCTIDKEHHSIX M HEROCTATKAX
BeJlach ropsiuasi nojemuka. Jlemapramenr
CeNBbCKOro X03siiicTBa MPHOOPEIT IS KaKI0ro
M3 CBOMX YUMJIHLI 110 OAHOH jKaTKe Bukro-
poBa, HO MCHBITAHUA ObUIM HE B IOJIL3Y
aroit xarku. - Hajp  ycoBepiieHCTBOBaHHEM
9TO0iT HATKU paboTay SaBOJ CEeIbCKOX03sIi-
CTBEHHBIX Mammd B MockBe 6p. ByrteHoit.
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Puc. 37a. Cxema jkaTKu nojaTaBcKoro nomeiiuka IToremiuHa. [Matent 1851

3a 1854 r. B Camapckylo u CumOupckyio rybepHud Obulo oTmpasjeHo 10 30 WTyK

ITUX HKATOK 2.

YeTpoiicTBO 9TOI YKATKH pPaccMOTPUM B pasfiesie )KaToK-camocOpoCcoK.
[IpoeKThl KATOK HOBBIX M300peraTesieil MPOAO/HKAIM MOCTynaTh *:
1853 r. — ®. IlreiinGepra (Kypnsauackas ry0.);

1857 » — Posbbenxoro;
1859 » — IlojamenKoro (Kcexas);

1 [Mpusunerusi, BbianHasi Ha ums TMoremxuna, «KypH. Mun. roc. nm.».
3 «Tpyast BonbHOro 9KOHOMHMYECKoro obmiecrsa», T. IV, Bbm. 1, crp. 40—57.
3 Yepuses, Ouepk MCTOPHH >KarBeHHBIX mamuu B Poccuu. ;
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1860 r. — B cBs3u ¢ CenbCKOX035CTBEHHOM BBICTABKOM BOJIBHOI0 9KOHOMMYEC-
KOro 0-pa ObUIO TMPEICTABJIEHO MATb )KATOK, M3 HUX 2 KoHHbIX — llransGepra u
‘Tpane3nukoBa U 3. pyuHsix — Xurpuna, CocynbHuKOBa u Peaurepa;

1862 r. — Bpepuxuua, SIKynmkuHa; i

1866 » — VBaHoBa; :

1868 » — VBaHoBa u CeBepuHa; -

1869 » — I'yrosckoro, Cano)xHukosa, Jpy)KuHKHA;

1870 » — Auexceesa. .

13 KOHCTPYKUMit YKaTOK MoCjefHeld rpynmsl U300peraresieil pacCMOTPHM YKATKU
WBanosa, [py)uHuHa U I'yTOBCKOro C TOUKM 3pEHHUS CHCTEMBI MEPEIaud JABHIKEHHS
HOYKEBOIT MOJIOCHL. Y BCEX TPoMX nepejfava Ge3 IIECTePEHOK M NMepeJaTOYHBIX Iienei.

B jkarBeHHO{ MammHe ViBaHOBa BO3BPAaTHO-NIOCTYIATENIbHOE [IBHYKEHHE HOXKY
TIepefaeTcsi MpU TOCPECTBE BOJIHOOOPA3HOTO MM 3ursaroofpasHoro ejoba. Ha
puc. 38 AA — [epeBsSHHOE Belylllee KOJIECO C UYTYHHBIMM LIMNAMH @, TIPEMNsITCT-
BYIOIMMH CKOJIBYKEHUIO, b — )KeJIe3Hblit 000/, ¢ 3Ur3aroo0pasHbiM MPOPe3oM, ¢ — 0Ch
Befyulero Kosieca, d — orsiobss, e — cuiienbe, f, f-— jgomacru rpabmu, g— niat-
jopma, h— pe3upl. ‘

Tpeyrojbusie pesupl VBaHOBa COCTOAT U3 JABYX ABM)KYLIMXCSI IPEOEHOK, OfHA
HaJ JAPYroif B MPOTHUBOIOJIOXKHBIX HAIPABJIEHMSIX, IUIOTHO Tpuieras Apyr K JApyry.
Peser; umeer iy 3 awoiima. Ilpu ucneirasun paborasia BIOJHE HCIIPABHO M JIyuyllle,
yem Kocuaka CepepuHa C OOBIYHOM Tepejaueii mecTepHsAMH L,

Cxema-TlaH KOHCTPYKUMH )Katku Jlpy»xununa usobpaxkena Ha puc. 39. Ilepen-
HHe KoJjieca A TeJIe)KKM HArjyXo HacaKeHbl Ha KOJIEHUATyI0 0Cb, C LIaTyHamu B,
COeIMHEHHBIMU C JPyroif KoisieHuaroif ocblo. Ha 9Toit ocu Harjiyxo 3aKperJieHo
xosneco D ¢ BonHooOpa3HbiM o6ogom. C GOKy Tene)uu momeuieH HoX F u murar-
dopma H. Ha BepxHem HO)Ke yKperuleHbl ABa Karka J. Ha sapmeit ocu yKpermieHo
moToBUJIO. IIpy JABM)KEHUH TeJIe)KKH XOLOBBIE KOJIECA MEPEealoT BPAIIEHUI0 3aJHeii
OCH ¥ KOJiecy C BOJHOOOpa3HbIM 000/0M, KOTODBIH, CKOJb351 MO KaTKam BEPXHEro
pésua, NpujaeT UM KauvaTeabHOE JBHYKEHHE.

Y T'yTOBCKOrO JBIYKEHME TMepefaBanoch oT o6oja Kojeca. OmndKa KoHCTPYK-
TOPOB Mepejau Mo o0GHOr0 poja B TOM, YTO HOXKaM 00s13aTeJIbHO HA/0 1aTh ompese-
JIEHHBIl MHHHMYM CKOPOCTH, M TOI/@ BOJIHOOGPAsHOE KOJIECO MM HKEI0GOK A0JDKHEI
‘ObITb OTPOMHBIX Pa3MepoB 2.

Pycckue wusobperatenn cepeaunbl XIX B. MBITAMUCh H300PECTb HKATBEHHYIO
MAIKHy, MPOCTYI0 M0 KOHCTPYKIMH, ¢ OOJIBIIMM KOJMYECTBOM JIEPEBSHHBIX YacTeid,
fe2 MmIECTepeHHOW Iepeaun, 4YToObl «CTPOEHHE OHOM MaxXuHbl ObLIO MPOCTO, JIEIKO
M B PACCYy)XIEHUM KPECTbSIHCKOI0 WIMBEHHS BCAKOMY 3eMJIe/iesibLly He10poro
CTAHOBWJIOCHY, T. €. NBITAIMCh C 3ano3gaHuem Ha 100 Jyier paspemmTs 3ajauy,
NOCTaBJIEHHYI0 BOJIbHBIM SKOHOMHMYeCKHM obliecTsoM B 1774 T.

[Moka onu Ge3 GosbiOro ycrnexa paboraiyu HaJl 9TOM 3ajaueil, aMepUKaHCKHe HKaT-
BEHHBIE MALIMHBI YBEPEHHO M C YCNEXOM BHEAPSUIMNCH B KalMUTaJMCTHUECKOE CEJIbCKoe
xo3siticTBo EBpomnel. Maso Toro, yarika Mak-Kopmika nponukia u B Poccuio. Yike
B 1851 r. mpousBeseHo ucmbITaHue yKatkn Max-Kopmuka Ha Xyrope M3auapa okoso
Ojiecchl, ¥ OHA YI0CTOMJIACH 000puUTesIbHOro oT3piBa 3. B 1853 I. yxarku Max-Kopmuka
u Xyccest ucnbIThiBaIMCh B Mockse. B 1855 r. xepconckuii momemuk K. K. I'epGenb
nepshlit BBE3 B Poccuio Tpu sxatku Max-Kopmuka, Kynus ux Ha [TapmKcKoit BelCTaBKe
1855 r. mo Iexe 850 (paHKOB 3a ITYKY M NPUMEHHB MX HA )KaTse M Ha CEHOKoCce %
HecnyuaiiHo, uto 9TH TepBble aMepUKAHCKIe YKaTKU Hauajm CBOI0 paboTy B «CTENHBIX
mecTax» (M3 3agaud BoJIbHOro IKOHOMHYECKOIro OOLIECTBA).

. 1 (Tpyast BoabHoro sxonommudeckoro obmecrsa», 1. 1V, 1868.
2 «Tpyast BoabHOrO 9KOHOMMYECKOro obmecrsay, T. I, Bbm. IV, crp. 449, 1872.
® Boporckoi M. I, cropuyeckuii 0630p nesirenbHOCTH OOMIECTBA CETBCKOr0 X03s1if-
<TBa I0KHOK Poccum, crp. 83—84, Onecca, 1876.
¢ I'y 1 ax, YKarBernsle MamuHel, «Cenbckoe xossiicreon, Ne 8, crp. 84, 1857.
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Puc. 38. YXarxa MBanoBa. Ilarenr 1866 r.

IMpaBna, BHEAPsIACh )KAaTKa B PYCCKOE TOMECTbE MEJJIEHHO, HO Belb €lle U He
€031AJIMCh BCe yCiIoBUS Ui 9Toro. KpynHoe KanutaaucTHUeCKOe CEeIbCKoe XO03sif-
crBo eute HaGupano cubl. 1o pedopmel 1861 r. J0cTaTOUHO GBLIO KPENOCTHOrO TPYAA,
a mocJie 3eMesIbHOM pedopMbl ElIeBOii HaeMHOM cuibl. B cTathe «CBOA NMpaKTHYECKUX
¥ TeOPETHUECKUX 3aMEUaHHii 10 HHKHOPYCCKOMY CEIbCKOMY XO03SiCTBY» JaeTcsi TaKas
XapaKTepHCTHKA OIHOMY paiioHy crenHoii yactu Poccun: «KocusbHble MAIIMHBL JJIs1
xsie6a M CeHa MMEIOTCsI BCEro B OJHOM MMEHHM, HO 3aTO B OTOM HMEHMM MX YHUCIUTCS
60 mryK. HefocTaToK CBeAyIUX B MALIMHHOM YacTH JIIOAEH, [elieBU3HA IIaThl Koca-
psim (15, 20, 25 10 35 Kom.), CMOTps 1O TONy, JIOMKOCTb MAUIMHBI STOH CHCTEMBI, He-
YIMeHIe COOTBETCTBYIOLIMX TSHKECTH KOCHJIOK JIOIIAAeH ¥ HeNpUroJHOCTb MX JUIs pa-
G0THl BOJAMU — BOT T€ IPUYMHBI, KOTOPHIE NPUHYAHJIM TAKOH OIPOMHBINA apceHas

Ha OeapelicTue». B To >Ke Bpemsi aBTOp OTMeE-
Yaer, uTO MOJIOTHJIKM Yy HAac pacrnpoCTPAHEHE;
«PeiKoe nMeHHe He UMEeT ee; HEeKOTOPLIE UMEHUS
MMEIOT NapoBbie MOJIOTUIIKIY L.

CTOPOHHUKH KaIMTATHCTHYECKOI'0 CEJIBCKOro
XO03511CTBA M BOJILHOHAEMHOI'0 TpyJa HaKaHyHe
pedopmer 1861 r. TEOpeTHUECKH 00OCHOBBIBAIOT
‘BBIFOJJHOCTH MAIIMHHOIO TPY[a, HO OTCYTCTBUE
caMuX ‘MAlMH M OmblTa C paboToif HAa HUX He
JAI0T BO3MOYKHOCTH UX NpUMeHeHus. Tak, nmpod.
BayxanoB B 1860 r. mnuuer: «Beiroguee Bcero
ObuT0 OBl yOuparb XJ1e0 MAIUMHOH, HO COOCT-
BEHHBIM OIBITOM TOATBEPAUTEL CIPABEAIMBOCTh
TOro, 4ro 6 AecATHH C)KMHAET B JIeHb, HE MOrY,
KaK ygepsier amepuKaner; KOur» 2.

Bornee OpicTpoe BHEIPEHHE HKATKH HMEJIO
‘MECTO B MOJIbCKHX T'yOepHMAX, TaK uTO 3aBOJ

T

R L

3

-

Puc. 39. Cxema jxarku Jpy)KuHuHA.

ITatenTr 1869 r.

«Ce/IbCKOXO3SICTBEHHBIX MammH u opymuit «Jlunbwon B Bapmase» B 1861 T

1 «CenbCKoe X03AHCTBO U JIECOBOACTBOY, cTp. 139,

1870.

2 BajkaHoB, OneT 3eM/IEAeNNsT BOJILHOHAEMHBIM TPYAOM, crp. 72, M. 1860.
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TIPUCTYNIHJI K TPOM3BOJICTBY AMEPUMKAHCKUX JKATOK €O cOpachiBalOIMM amNmaparoM.
I/Icnu:”aﬂnﬂ 9TUX >KaToK B 1861 r. u B 1862 r. fanm ynoBiaeTBOPUTEIIbHBIE Pe3yJib-
TaThl 1.

B 1864 r. E. Wsnap coobmaer, yro y Hero paborana »xarka Pancoma u Cumca,
HasbiBaemast «BuKTopus», U lana Ha KaAyl0 JeCATHHY 10 2 py6. 9KOHOMHH B CpaB-
HeHUH C y0opKoit pykamu. OH muier: «ECTb MHOrO NpPUUKH, KOTOPBIE HENPEMEHHO
3aCTaBAT faTh €My (MAIlMHHOMY TPYAy) NPEUMYIIeCTBO Nepel PYUHBIMU KOCAMH.
I'naguasi )ke mnpuuuHa ecTb Ta, YTO NpPM MallMHE HaJ0 HECPABHEHHO MeHee
pabounxy 2.

JKypnan MunucrTepcTBa rocylapcTBEHHBIX MMYyInecTB «CesbCKOe XO03sHCTBO M
JiecoBoJcTBO» B 1865 r. obGpaliaer BHUMaHKE Ha TO, 4To BO dpaHLMU OUYeHb HHTEpecy-
I0TCS1 yKaTBeHHOH Mmammuoi. B 1863 r. Bo dpanuuu 6buto ycTpoeHo 8 KOHKYpPCOB
»KaToK U B 1864 r.—4 Konkypca. B 1866 r. »xatoxk B CILIA 6ui10 Gosee 210 000, Bo
dpanuun — Gostee 9000, a B Poccun—mne 6osiee 1 500 mammy. -

«OTyYero »ke y Hac pacrnpocTpaHeHHe YKaTBEHHBIX MAIIMH KaK GYATO MOmIo Hasax?
Otuero Hamm o06liecTBa NMepecTany yCTpauBaTh KOHKYPCHbIE UCTILITAHMSI 9TUX MAlLIMH
U JlKe 1epecTanu Kak Oyfro Obl MHTEPECOBATLCSI UMH, a XO35UCTBEHHAS JIMTEpaTypa
Hallla, BOCXMINABMIASICS] TaK HEJABHO 9TUMM MallMHAMM, CTapaeTcs Tenepb Bce Goiee
u OoJiee Bo30y)KHAThb HeJ0BepUE K HUMY 5.

MejieHHOe NPOHMKHOBEHKE YCOBEPIIEHCTBOBAHHOTO CeJIbCKOX03AHCTBEHHOI0 WH-
BEHTAPsI B CEJIbCKOXO03AMCTBEHHOE POU3BO/ICTBO NHITAINCH 00BbACHUTD HECTIOCOOHOCTHIO
pyccKoro paGouero K o0pallleHHI0 ¢ TaKUM HWHBEHTapeM. B creluasbHBIX CEeJIbCKO-
XO03SIUCTBEHHBIX YKypHaJiaX LM CHOPBI M0 9TUM BompocaM. V3BecTHBINM arpoHOMHYeC-
Kuit fesirenb 60-x rogos CoseroB B 1868 r. B «Tpynax BoabHOro sSKoHOMHUUECKOT0 06-
IeCTBay MoMecTHs cTaThio «Crocoben i pycckuii pabounii K o6palenuio ¢ ycosep-
LIEHCTBOBAHHLIMU 3€MJIEIEJIbUECKMMU ODYIUSIMM U MAIlMHAMHKY», JOKashBasi, UTO «HE
B PYCCKHX pafouHX, He B UX HEBEXKECTBE M HEPSLUIMBOCTU JIKUT MAaJOyCHEIHOCTD
IPUMEHEHNsI B HAlIMX XO3sMCTBAX JIyYIIUX 3eMJIEJENIbYECKHUX OpYIUil W MamuH, a
B KaKUX HUOYAb-APYTUX NPUUMHAX).

ObsicHeHMEe NMPUUMH ITOTrO SIBJIEHMS] HAlO MCKATh B TeX CABMIaxX ¥ NEepPeCTpPOMKax,
KaKyue MPOUCXOAWJIM B 3TO BPEMsi B CeJbCKOM Xo3siicTBe Poccum mocie pepopmsl.
KanuranucTuueckoe pasBuTHe CeJIbCKOT0 XO03sUCTBA Mocye pedopMbl He TOJILKO CMe-
HS1JIO CTaphIX 3eMJIeBJajiesblieB, (o aIoB-NIOMEIMKOB Ha Oy PyKyasHbIX 3eMJIEB/Iaflesb-
1IeB, HO W MepeJBUras0 paiiOHbl NMPOU3BOACTBA 3€PHOBBIX KyabTyp. B. W. Jlenun,
XapaKTepusyst KaluTaJluCTHUYeCKOe pasBUTHE CeJIbCKOro X03siicTBa mnopedopmeHHOoM
Poccuu, nucan: «[lpoucxogur mepememnieHu e TIJIABHOTO LIEHTPA TPOU3BOACTBA
3epHa; B 1860-x m 1870-x rogax cpejHeuepHO3eMHbIe I'yGepHHM CTOSIIH BIEpPeiu
BCeX, a B 1880 r. OHM YCTYNHMJIM TIEPBEHCTBO CTEINHBIM M HIYKHEBOJDKCKHM Tybep-
HHUSIM; TIDOM3BOJACTBO 3€pPHA B HUX Hauaio N o H U MK aThbc . (Iloguepkuyro
B. U. Jlenunsim.)

«Byiarojapsi TECHOI CBSI3M C BHYTPEHHHM M BHEIIHMM PHLIHKOM MOIJIO MTTH TaK
OBICTPO SKOHOMHUECKOE PA3BUTHE 9TUX MECTHOCTeH; W 9T0 ObII0 MMEHHO KanuTau-
CTHUYECKOE pasBUTHE, TaK KaK Hapsily € pPOCTOM TOPTOBOTO 3eMJIEJEJIMs LIE TaKKe
OBICTPO TIPOLIECC OTBJIEYEHMS] HACEeJIEHHS] K TIPOMBIILIEHHOCTHY.

IMpuBejsi udpoBble JaHHbIE KAMUTAJIMCTHUECKOrO Pa3BUTHA CEIbCKOTO XO03siif-
CTBAa B palioHax TOprosoro semiepenusi, Bnagumup Mibuu yxassiBaer: «Mpl BUenu,
KaKue KpymHbie TMOCeBhl WMEIOT B 3TUX MECTHOCTSAX KPECThbsIHE, KaK Pe3Ko MpOosiBIisi-
I0TCS1 3/1eCh KaNUTAJMCTUUECKUE OTHOIIEHUSI AaXKe BHYTPU OOILMHBIL,... Mbl BUIEIH,
4TO B 9TOM paiioHe 0coGeHHO 6GBICTPO pacTer, PasBUIOCH ymoTpebsieHne MamKH, UTO
KanurajucTuyeckue GepMbl OKPaUH MPUBJIEKAIOT COTHH THICSY ¥ MUJITMOHBI HAEMHBIX
pabounx, pa3BuBasi HeBUlAHHbIE paHbIle B 3eMJIEIEJTHH KPYNHbIE X035HCTRA ¢ THPOKOit

1 «Tasera Uit CeNIbCKUX XO03sieB», 1-e moayroaue, 1861.
2 «3anucku OO6uIeCTBA CEMbCKOTO X03siiicTBa I0OKHONW Poccumy, Ne 3, 1864.
3 «CenbcKoe X03sMCTBO M JIECOBOACTBO», cTp. 98—99, 1865.
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Puc. 40. Sxcropr xne6a u3 Poccuu ¢ 1861 r. mo 1913 r. mo nsiTuieTusim

B cpeaHem 3a rof. Llupper BHH3Y CTOJIOHKOB — MWJUIMOHBI Iy/IOB,

HaJ CTOJIOMKAMH POCT B IIPOLEHTAX @0 CPABHEHHIO C IISITHIIETHEM
1861 — 1865 rr. ¢

Koormepanueli HaeMHbIX pabounx». «B CTeNHBIX OKpaMHAX UACTHOBJIAJE/LUECKHE HMe-
HUS HE TOJIbKO OTJIMYAIOTCSI MHOT/IA OTPOMHBIMM pa3Mepamu, HO I BELyT OYeHb KPyIl-
HOe XO3SICTBO 1.

PocT 3€pHOBOr0 NpPOM3BOACTBA B CTEMHBIX paiioHAX O0O0YCJIOBIMBAJICS POCTOM
BHYTPEHHEro 1oTpebyieHls] U 9KCIOpTa 3epHa.

Poct akcnopra xse6a Mbl MO)XeM BUETb M3 MpuBeieHHOro rpadukxa (puc. 40) 2.

Mexanusauusi yOOpKH 3epHOBBIX XJIeOOB B CTENHBIX paifoHax, HauuHas ¢ 70-X
TO/I0B, HAUMHAET UTTH OBICTPLIMM IIATaMH CHAvaja MyTeM BB03a aMEPUKAHCKUX MAINH,
A 3aTeM M C MOMOIIBI0 MPOM3BOACTBA MX U BHyTpu Poccun.

B 1874 r. saBox Jlenn u Banbman B Xoprulle BBITYCTUJ IEPBYIO YKATKY-J1000-
rpeiiKy, KoTopasi npeiCTaBsiia coboif TOUHy Komuio crapoii ykueliku Byna. U aror
THII YKaTBEHHOI MAIIMHKI HA J0JITMe TO/bl CTal OCHOBHBIM ¥ IIPe00J1a/1alol|M B CTENHBIX
paitonax (puc. 41).

Jlonrue roapl pyccKue 3aBo/bl BBIIYCKAIN JIOOOTPEHKH M KOCHJIKH UpE3BBIUAMHO
HHMSKOr0 KauecTsa, M X03sieBa m3beramu noxkynarb uX. BoT XapaxrepucTiuKa, HaHHAst
camumu xossieamu: «Ilepeerit ee nebioT (Kocuiku 3apoja Jlenma u Banbmana) 6bul
HEO)KH/JaHH0 NpepBaH JIONMHYBIIMM IIATYHOM, U C 3THX MOp, KaK MO 3aKa3y, HavyaJCcs
PSL TIOPY U TI0JIOMOK Camoro pasHoobpasHoro poga. To Jionajcs IaTyH, TO JIOMAJICST
Tiajiell, TO OTKAa3bIBAJICS CIY)KNTL OalIMaK, LIeCTepPHHU, BTYJIKHM, PBAIUCH KOCHI H T. /.
B orom ropy rr. Jlenm u BanbmaH npucianu MHe Ha CBOM CYET IOJIHBIA KOMILJIEKT
GaliMaKkoB u masnblieB M3 KOBKOIO UyTyHA..., HO BHAHO rOpGATOr0 OJHA MOrMJia
UCIIpABUT» 3, '

Hpyroii 0T3pB 0THOCHTCS K MasblieBCKOMY 3aBOAy: «r. UepHsieB B CBOeH KHUTeE
«Cenbcrcoxoaﬂﬁcmeuﬂue MalMHbel Ha BCepocCHiiCKON BBICTABKE» JAJl CaMbiif HesecT-
HBI OT3BIB O KOCHJIKE Byna paborsl MajblIeBCKOr0 3aBOJia ¥ BOMCTHHY OT3bIB 9TOT
BIOJIHE ompaBiancs. ¢ kynun mamuHy. Ha nepsoil )Ke jecsiTune Kjiemepa COpBajlo
¢ pe3b0Obl /1Be TalKu..., HA TOii yKe JECATUHE CJIOMAJIACh LIEN0YKa, MoJiep)KiBaoLast
OammaK, Ha BTOPOM Je€CsiTuHe CJIOMAJICS IIATYH, HAKOHEL, Ha TPeTbeil JecsTHHE...
cnomaziacb UyryHHasl cobauka, Ha KOTOPOM XOJUT INATYH.

1 JI e v 1 H, PasBuTHE Kanuramuama B Poccuu, 2-¢ usg., . III, crp. 193—195.

2 Jlsawenko Il. M., 3eprosoe xosgiicTro, crp. 51, 1915.

3 Enun, O pabore CEHOKOCHIKM u ykueu Jlennma u BanbMaua, «3emielesibuecKasl raserar,
ctp. 802, 1884. :



62 s ¢. EOMIMOB

Puc. 41. YXarxa-noborpeiika xouna XIX n navana XX B.

MaJIbLIeBCKOMY TOBApHILECTBY IIOCOBETYI0 OCTABUThL IOCTPOMKY TaKuX Opy/uMi,
C KOTOpBIMM, KaK BMJHO, OHO HEé B CHJIaX CTPABUTHCA .

Tlpencrapurenb 3aBofa Byna, mocerusmmit B 1888 r. 10KHBIC TyGepHuu, Obut
KpaiiHe yJMBIIeH YCIeXoM JI0OOTpeKN Tuna, AaBHO OCTABJIEHHOIO 3aBO/OM.

Ycnex Jji060rpeifky 3aKiIi0yascs B 0COOEHHOCTAX ee KOHCTPYKLMW 1 SKCIuioara-
LUK TIpU PYCCKUX METOAax yOopku xjeba, a MMEHHO: BeChb MEXAHNU3M COCTOUT U3 JIBYX
nap 3y0uaThIX KOJIEC U HECKOJbKMX MOAUIMITHUKOB, a OTCI0/d MPOCTOTA KOHCTPYKIMH,
HET JIOMKOro rpalesibHOro ammapara »aTKh-CamoCcOPOCKH, 3aMEHEHHOI0 MOTOBHJIOM.
CGpackBaHME >Ke CKATOro xjeda IPOM3BONMTCA BPYUHYIO CHELHAIbHBIM PabOunM.
PaGora Kpaiine TshKesasi, OTKyJa ¥ TNOLLIO Ha3BaHMe »KaTku wioborpeiikay. CHomo-
BA3aJIKA TMOMHUMO CJIOYKHOCTH TpeGoBasia CHeluajbHOro Iirnarara, WMIOPTHPYEMOTo
u3 Amepuru. CKateii 1 cOpoUIeHHBIM XJ1e0 B CTENHBIX PaifOHAaX HUKOrJa HE BSHKETCS
B CHOTIBI, @ TI0CJI€ MPOCYIIKK POCCHINBIO KOMHUTCA M CKUPAVETCs, OTKV/A NpPSIMO T10-
CTynaeT B MOJIOTHJIKY.

CTOHMMOCTb YKATKU-T000rPEHKM B TIONTOpA pas3a JeIeBlie JKaTOK-CaMOCOPOCOK H
B JBa C MOJIOBMHOU pa3a— CHONOBS3AJIOK.

BricoKasi POM3BOAUTEILHOCT jloGorpeiticy 10 7 ea npotus 6 2@ Jyisl CHONOBSI-
3anky u 4,5 ea 151 YKHEHKH.

Huskopocnbiii Xi1e6 I0)KHBIX CTENHBIX PaifoHOB TPYAHO BA3aTb B CHOILI, a OTCIOA
y6opKka cyxaToro xsjeba poCChINbIO.

Hanuune jlemeBbix pabounx pyK JUIst BBHIIOJHEHUs 9TOM TSHKesI0i paboTh.

TaKoBbl YCJIOBUS, CIIOCOGCTBOBABIIME IIMPOKOMY PACIIPOCTPAHEHUIO JI0OOrpeiiKy
B Poccun. ’

Jlyumume noGorpeiiku Beinyckanuch 3apogamu Jlenna u Banpmana B XOpTHIe,
Ixona I'puessa B Beppsincke, Subpopru B Enusaserrpaje (upie Kuposo), Ienb
B Ojecce n Axcait B PocroBe-Ha-IloHy. M3 MHOCTPAHHBIX 3aBOJOB H3IOTOBJIEHHEM
J1060rpeeK (1 TO TOJIBKO CrielnanbHo Ui Poccin) 3aHMMasinch iBa 3aBojia — Jlenura B

LYexosuu E. Kocuika Byga sasona Manbuesckoro, «3emiefesbuecKkas raseray,
crp. 802, 1884, A
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I'epmanun u Apnpuanc Ilmarr B CIIA. O6mumii Buj J1060rpeiiKd TPEACTABIIEH Has
puc. 38. j

JloGorpeitka yaoBiaeTBopusia NOTPEOHOCTH PYCCKOrO 3epHOBOIO XO03fICTBA B Me-
XaHUUecKoii ybopke xsieba MOJTHOCTBIO M CHSUIA .C TIOBECTKM JHSI BCSIKHME JasibHeime
HCKAHUsI JIyUIIMX KOHCTPYKIMH )KaTBEHHBIX MAlKH. , ' ;

3yaueHue »KaTBEHHOI MaNIMHBI — JI00Orpeliku — B JleJie paspemienusi padouero
BOIpOCA JIJISI PYCCKOTO KaNUTaJMCTHUYECKOr0 CeJIbCKOro ‘X03sifcTBa OBUIO  OLIEHEHO
Hajuie)Kamum 00pa3om. MOCKOBCKOE 0OIIECTBO CEJbCKOr0 XO03siiCTBA 9TOMY BOIPOCY
YAENSI0 WUCKIIOUMTEIbHOe BHUMaHue. VIHTepecHBIM JOKYMEHTOM 93TOr0 sIBJISIETCSL
AoKJjaj ujeHa obmecrsa Flpomxo A. A. Ha 3aceaHnM MOCKOBCKOrO 0OIIECTBA CeJib-
cKoro xossiicrea B 1894 r. [lokmam ocHoBhiBaeTcsi Ha Marepuanax Taspuueckoi,
Xepconckoit 1 ExaTepuHOCIAaBCKON I'yOepHuit, T. €. TOi TEPPUTOPUU, KOTOpasi Ha3bl-
Basiack HoBopoccueit. - [loKyMeHT sIpKO XapaKTepU3yeT OTHOLIEHHE PYCCKUX IoMe-
HIMKOB K paboueMy BOIPOCY M  3aCy)KHBAeT TOro, urTobbl JAaTh €ro B JUIMHHBIX
BBIIEPIKKaX L

«Hamemy 1ory npumuioch MO3HAKOMUTBCSI C OTPHULATENIbHON CTOPOHOM pabGouero.
BOTIpOCA elle CHiIbHee, TaK KaK XoasiictBa HoBopoccuu Bceneso 3aBucsAT ot pabounx
He MECTHBIX, HO NPUXOASUMX U3 BHYTPeHHHX ryOepHuil. Elle HECKOJIBKO JIET TOMY:
Hasaj, 9Ta 3aBUCHMOCTh, 0COGEHHO B r0Abl XOPOLIMX YypO)Kaes, Korja pabounii cosHa-
BaJl cebsi roCIOAMHOM TOJIOXKEHHS, A0XOAMJIA HHOrAA /10 HEBOSMO)KHBIX DPasMEpOB.
PaGouum mratwiiy CTpAmIHble AeHbIU; ObLIM TOABl, KOTAA 3a YOOPKY HAeCATHHBI IPUX0-
JMIIOCh Kocapam ortaaBarb 1o 16—17 py6., 1a nmpu 9TOM elle MOJUMHATHCST BCEBO3-
MO)KHBIM MX KanpusaM. ApTenM MOAEHIUKOB, CJIOBHO OIUAjeBIIMe OT TaKUX LeH,
TO M JIeJIO TNEPEXOMJIM ¢ MECTa Ha MecTo... B pesynbrare yacTh moceBoB rubja, nepe-
cTosiBIIMiiCS XJ1e0 OCHINAJICSl UyTh JIM He Ha MOJIOBHHY; TEPSUIM X03sieBa, Ha Ijasax
y KOTOpBIX nponananu GoraTele. HuBbL. Tak ObUIO MPEeXIe M OYeHb HElaBHO, HO ITU-
BpPEMEHA IPOILIA U He BePHYTCS BHOEb. »

Tenepb, €KelM Hac MOCETUT Aa)KE CaMBbIif KOJIOCCAJIbHBIM  yporKaii, mogobHas
MCTOPHSI HE TIOBTOPUTCSl. W rjlaBHasi MpUYMHA ITOTO SIBJIEHMS — HeOBIBajioe pacrpo-
CTpaHEHHE )>KATBEHHBIX M KOCHJIbHBIX MAIIMH, TOCIY)KUBIIMX pPbIYaroM HE TOJIbKO
yperyJiipoBaHusi MjaTel 3a TPyH, KOTOpas He CXOQUT Terepb MOUTH C YCTAHOBJIEHHOI
HOPMBI, HO M COTHABIIMX B KaKue-HUOy[Ab NATH JIET TIOUTH COBEPLIEHHO TpOMajHbIE
HpeX/ie apTeid TOAEHIIUMKOB C TOJIeid,... YBUAETh Tenepb HUBY Xjeba WM MOJIOCYy
ceHoxoca ybpaHHOro pyuHoit paboToif, KOCOif MM CEpIIOM, TPEICTaBJISET TAKYI0 e
PeaKOCTh, KaKyl0 NPEeACTaRIsAaa JecsATh JIeT HasaJ B OTUX JKe CTeNsAX >KaTBEHHask
MalyHa.

Brixop, Ol HalifieH B )KaTBEHHOM MalIdHe, CAEJABIIENCs Tenepb CTONb YKe Momy-
JISIDHOI{ Ha BCeM IOre IOj Ha3BaHUEM WIOOOTpeifKuy». ,

. B 1887 r. ybupanu xs1e6 eme pyKamu ¥ MaliMHaMH, IPHUEM MOJEHIMKaM IIaTHIIH
BCero 1o 2 py6., Ho Ha mammHe ybopKa crousa jgeuressie 1 py6. ¢ 1 gecatussl, u pabora
Obuta umie W Jyuie. )

B 1892 r. XybiHynM MeCTHBIE KpecTbsiHe CO CBOMMM JI0GOTpeiiKamu, XIIbIHYJIH.
TaKOM IyCTOif TOJIOM..., UTO Cpaly yOWIM KOHKYPEHILHIO aprejieif MoJeHIIKOB.

Y ®ajnbu-deitna paborano B 1893 r. 1100 mammH, u3 KOTOPBIX S9KOHOMUU IPH-
HauIeKano He Gosee 100, a ocranbHble OBUIM KPECTbSIHCKME JI0O0TperKu.

I Haemusie noGorpeiiku yxamm xue6 mo 2 py6. u 2 p. 50 K. ¢ 1 JeCATHHBI ¢ Kiaj-
KO B KOIIHBL.

Tenmepb MalinHa coBepuieHHO yOusa pabouero, IPUXO/MBILEr0 Ha M3JEJIBHYIO pa-
Gory, riaBHbIM 00pa30M, Ha CesibCKHe H YKHUTBO; HA CPOKOBBIX. OHA OTpasujach He-
CKOJIbKO MHave. Beab Mammna cama He pafoTaer, OKOJIO Hee BCe-TAKu HY)KHBI JIIOM.
B cBsi3u ¢ nospienuem soGorpeiiku mosisuskch 1 Mooty Tpexae, Korna ue 6su10:

1sipomko A.A., Porb cenbckoxossiicTBenHoi MAIIMHEL HA_IOre B CBSI3M C pabounm Bo=
npocom, Howran na sacenanuy MoCKoBCKOro ofiiecTsa cenbCKoro xoasiicrna, 1894, «Tpyast Mockos-
CKOro ofuiecrsa CesbCKOro XossicTBan, b, . XXXIV,  1894. - B :
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MallMH, HA PHIHKE i B 9KOHOMUM LIEHUJICS TOJILKO TIOJIHBIM pabounii, YKEHIIUHEL 6paauch
B CaMOM HE3HAUMTEJIbHOM KOJIHUECTBE B KauecTBe KyXapoK, a MaJb4UKH TPUCTABJIS-
JIUCH TOJIBKO FaMaHUyKaMH K oTapaMm OBell, TeJIATHUKaMu 1 cBuHapsimu. Ha nacrosimyio
CTeNnHyI0 padoTy BCE 9TO He TOAMJIOCH, a eciu Obl 20 jieT HasaJ] KoMy-Jubo u3 nomeny-
KOB CKasaju, YTO CKOpO BCe IJjIaBHEMIIMe 110ji1eBble paboThl OyAyT NMPOU3BOAUTBECS HA
0JIOBUHY J€TbMHU B Bo3pacte oT 13 10 18 jer, To OH TOJBKO OBl MOXKAJ MJICYAMH...
A mexay Tem 9T0 Tak. IlpoueHt moiypabouux, AMBYAT (TOXKE CUMTAIOLIMXCS MOJY-
pabounmy, NpUYeM MECTamM AMBYATa IMOJIyYalOT JelIeBsie HACTOSLIMX M0Iypabounx)
u jereit or 13 po 18-neTHero Bo3pacra mouytu Besje paBHsieTcst 509, obuiero ymcira
pabounx, MoBbliasich MecTamu A0 75% u aaxe Gosbmie. ITpuBesem npumep u3 cob-
cTBeHHoro onbita. Korga y Hac He ObLIO HM OJHOIf MamMHBI, KOHTHHIEHT pabounx
HOMOJHSUICS MCKJIIOUUTENILHO B3pOCHbIMU pabounmu. Korga mammHHOE XO03SMCTBO
YCTAHOBUJIOCH M OMPEeUIOCh BioJHe, u3 30 Ayl CPOKOBBIX, HAHMMABIIMXCS IOCTO-
stnHo B KaxoBke ¢ 9 mas 1o 1 oKTabpsi, B3POCJBIX «IOJIHBIX» paGounux ObUIO OOBIKHO-
‘BeHHO He Ooyiee 6—8 yesToBeK, a ocTajJbHOEe KOJIMYecTBO, T. e. 709, mpuxoaunaoch Ha
JIOJTI0 ToJ1ypabouux, AUBYAT M XJIONUAKOB... MammHa, IPOU3BOAS ABTOMATHYECKH
camylo TsDKeJIyl dacTb paboThbl, TPeOyIOllyi0 CHIbHBIX MBI H HANPSHKEHUST MYCKY-
JIATYpPhl, OTKPhUIA IMPOKOE MOJE JESATeNbHOCTH TPYAY CJIa00CHIIbHBEIX, HO JIEIIeBBIX
MO/LPOCTKOB.

...IloaTomy-TO He yauBIsiembesl, Korga Buaumb B KaxoBKe  Ha ApPYruxX phIHKax
‘TAKYI0 Maccy TOLPOCTKOB M [AETBOPbI, KOTOPYI0 X03sieBa pa3bupaioT Hapacxsart.

[Toronplyamu npH MalIMHAX — XJIONYAKU, C3aJd Ha CHAeHbe JI0OOrpeiKH,
orOpacsiBarolue (CKaThlii Xieb) — noaypabdouue.

OcobeHHO 9Ta pasHula B MNOJL3Y MOIypabouux BeIMKA B MEJIKUX U CPEJHUX
X03A1CTBaX, B CAMBIX KPYNHbIX OHA MEHbIE U 10 (oJblueii yacTH He mpesbimaer 30—
40%,. B menkux ke u cpeHux noxoaut no 70—80%,.

...JIoGorpeiiku CeIrpasyd BeJUKYI0 POJIb JUIsI I0YKHOPYCCKOrO XO3sIMHA: OHH H3-
‘OaBUJId €ro COBEPIIEHHO OT 3aBUCHMOCTH apTeJieil Kocapei.

...IlepBy10 yacTb 3TOr0 BOIPOCA MAlIMHA PELIAET yyKe B IO)KHBIX CTEISIX M0-CBOEMY;
M3THABIIY COBEPIIEHHO M3JEJbHBIA TPY/, OHA TeM CaMbIM CHJIBHO ITIOBJMSLIA Ha CTpeE-
MJIEHHE CPOKOBBIX pabounx B XOPOIIKMe FO/BI «060CTPSATh OTHOIIEHUSI» U OYHTOBATHCSA. ..
CPOKOBO# paboumid... CUAUT CMUPHEE U TMOKOMHEE... MOYKHO C YBepEHHOCTbIO CKa3aTh,
YTO 3Ta HKEe caMasi MallMHA TOBIUSET B 3HAUMTEJIbHON CTEINEHN U Ha APYTYI0 CTOPOHY
pabouero Bompoca — Ha yperyjupoBaHue pabo4ero JBHUIKEHHs.

...Cepn m Koca OT)KUJIM CBOM BEK, OHU XOPOLIM TOJBKO B IECHSIX.

...MBl MHOIO M YaCTO TOJKYe€M O KOHKYpEeHUUM AMEpUKH M, CJIeJ0BATEIbLHO,
JOJDKHBI TIOHUMATh, YTO YCIEX Halleil CYaCTJIMBOW KOHKYDPEHTKH KpPOETCsl, IJIaBHBIM
06pa3oM, B €JMKO BO3MOYKHOM Y/IeIIEBJIEHUH TPOU3BOJCTBA XJieba, uero oHa JoCTUrJia
UCKJIIOUNTENbHO  Oy1arofiapsi camoMmy IIMPOKOMY  PacHpOCTPAHEHMIO MAIIMHHOI'O
TpyAar.

[lpuBeneHHasi BBIAEP)KKA U3 JA0KJIaga $pOmKO [0CTATOUHO SIPKO M KPacovHO
puUCyeT poJib YKaTBEHHOM MAIIMHBI B 9KCIUIoaTaluK 6aTpaKoB-pabounX ¥ 3aMeHe Tpyaa
pabounx-My)KUlH JEHIEBBIM TPYAOM JKEHLIMH U JeTeil.

«Kamuras rpoMoryiacHo U ¢ 00 jlyMaHHBIM HaMepeHreM BO3BEINAET 0 Hell (MaluHe),
KakK 0 cujie Bpa)KaeOHoil paGoueMy M IOJIb3yeTcsl e, KaK TaKkoBoi. OHa CTaHOBUTCSA
CaMBIM ‘MOLIHBIM 0OEBBEIM OpYyJAMeM /JIs1 MOAABJIEHUST NEPUOJMUECKUX BO3MYILIEHUM pa-
Oounx, cTauyeK W T. /., HAIPABJIEHHBIX NPOTUB CAMOJEP)KaBUS Kamuranayl.

o 1908 r. B Poccun Kpome s1060rpeek HUKAKUX APYIMX TUIOB )KAaTOK He IPOU3-
Bopmwitock. B 1908 r. MexynapojHasi KOMIAHMsS )KATBEHHBIX MAalllMH OCHOBBIBAET
cBoit 3aBoj, noj Mocksoit B JlioGepuax, u HAUMHAETCS TIPOU3BOACTBO KOCHJIOK, YKATOK-
€amoCOPOCOK U CHOTIOBSA3AJIOK.

" Uctopusi pa3BUTUS HATOK-CaMOCOPOCOK M CHOMOBS3aJ0K, a TaK)Ke CJI0MKHBIX
y60pouHBIX MAIIMH — KoMbaiiHoB, cTpunnepoB — Oy/leT faHa B CJIEAYIOLIEM BBIITyCKe.

Tt Mapkc K., 'Kanwrzm, P, erps 334,
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BUPTMHCKUM

Ouepku PpaHLy3CKOH
meTanaypruyeckort TexHuku XVIII B.

1

TexHUKA npU abCOMIOTHCTCKO-(PEONANBHOM CTpOE

I. O6mue ycnosuss pa3BuUTHSA

B JECATUIIETHA, TIpe/ilecTBOBaBIINe BenuKoit OyprikyasHolt peposionuy B0 PpaHuuu,

MeTaJuUlyprusi 9Toi cTpaHbl Ipruobpesa 00JblIOH pa3max B KOJIMUECTBEHHOM OTHOIIe-
HuM. Ha ocHOBaHMM psila MaTEepPUAIOB MOXKHO YCTAHOBUTb, UTO UTOTOBast HPOLYKIIMsE
merasuia Ha 1788 r. cocrasmisiia 219,1 miH. Q)yHT yyryHa u 168,6 miH. QyHT. )xeesa
(t. e. 109,6 Thic. m u 84,3 m). Unco NPEATPUATHIA 110 JaHHBIM, U3BJICYEHHBIM HAMH U3
CTaTUCTUKU Op. BypxceH paBHsioch 864 merasutypruveckum u 182 merasutoo6paba-
THIBAIOLIKM.

Ho xoHueHTpauus (paHiy3CKoi MeTaJaypruu 9Toro nepuoia CUJILHO OTCTABAsa
He TOJIbKO II0 CPaBHEHHIO C AHIVIMHCKOI METajulyprueif, HO TaK)Ke U CPaBHUTEJILHO
C APYTMMM OTpaCJsIMM IPOMBILIEHHOCTH camoit ®panuuu. Ilpexnpusitusi cpepnero
¥ MEJIKOro Tumna Bce ewe npeobnajgamu. Taxk, nanpumep, mno llamnaun n dpaum-
KoHT3, nocTaB/IsABIIMM 3HAUNTEJIbHYIO 10JII0 BCEI'0 MeTaJl1a, Helib3sl yKa3aTh CKOJIbKO-
}1u6y}11> KPYIHBIX 3aBOJOB.

910 00BsICHSIETCS rOpa3ao 6oJIbleil COXPAHHOCTBIO (De0AIbLHBIX OTHOLIEHUIT B Me-
TaJUIypruu, 4YeM B APYruX OTPacJisX, HApUMep B TEKCTHJILHOM Npou3BOAcTBe. [Tourn
BCE MeJIKHE ¥ CPEeJHUEe MeTaJIyprudecKue npenpusiTisl, a TaKyKe 3HauuTeIbHasl 4acTh
KPYIHBIX 3aBOJOB IpPUHAAJIEKAIU JBOpPsIHAM, COOCTBEHHUKAM JAHHBIX 3eMeJIbHBIX
y4acTKoB. JlBopsiHe-3eMJIeBIaesIbLbl MMeJIU DSl TIPUBHUJIETHI B OTHOIIEHHU I10JIb-
30BaHMs JIECAMH, BOJHBIMH MCTOYHMKAMH M HEJPaMu, XOTs IO 3aKOHY HCKONAeMble
dorarcrBa M BO}IbI NPUHAJIE)KANIN TOCYyLAPCTBY.

B merannypruu M ropHom jejie MIMPOKO NPUMEHSJICS HeKBaJU(DULMPOBAHHLI
TPYJ, KpPeCTbsiH (BBINOJHSBIIMX TaK HasplBaeMble «BHemHHe» paboTel: pyOKy Jeca,
BBDKUI' YIJIsl, JOCTABKY W IOATOTOBKY pPyAbl W T. J.). Yucio Jmil, yyacTBOBABIIMX
BO BHEIIHMX OlepauusiX, 3HAUUTEJIBHO IPEBBINAJ0 UMCIIO «BHYTPEHHHX» (BHHﬂTbIX
B CTE€HAaX 3aBOjJa WM B pYJAHUKE) padouux.

Kpectbane, omyTaHHble 0eCKOHEUHBLIMHU (De0JaJbHBIMM IOBUHHOCTSIMM, HAXOIU-
JIMCb B CHMJIbHEMIIEH 3aBUCMMOCTH OT CEHbOPOB M IPEACTABIISINM C00010 upe3BBIYAHO
Oyiarofapublii 00beKT A1 OecHoIlafHoif 9KCIuIoaraluu €O CTOPOHBI IOCTIEHUX.

Orciona ymopHoe cTpemyeHHe MeJIKUX M KPYIHBIX JIBOpSIH-3eMJIEBJIAJlETIbIIER
OpaTb KOHIECCHM Ha MeTaJulypruyecKue IpeilpUsaThs.

JBopsiHE OCTABaJIMCh BiaJeNbllaMd MHOIOUMCJIEHHBIX I'0PHO-METAJIJIYyPrHUecKUX
npeAnpusATHif. MHOIMe U3 HUX COCPe0TOUMBAJIM B CBOUX PYyKax M0 HECKOJbKY 3aB0-
noB. Tax, Hanpumep, repuor Banawtunya Biajgen sasojgamu B Illamnanu, Jibsace
1 Mone, rpad a’Opcd umen nsiTh npepnpusAtuii Bo dpanur-Kours, Mapkuser ¢ou-

1 Ouepku npejcTasisiioT co0010 nepepaloTKy HECKOJBLKUX IJ1aB M3 KHUTH aBTOpa, BBIXOJLIEH
oy HasBauuvem «Meramnyprusi dpanuuu Bo Bpemsi Benuxoil GypyKyasHoil peBosonumny, -
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Posen umenn emte 6oJibiue 3aBo/I0B B Jjib3ace U T. J. Cpeu BIaiebLes MeTalypruye-
CKHX MPEANPUATHI BCTPEUATMCh MOYTH BCE M3BECTHBIE APUCTOKpPATHUECKHE (haMUJIHH:
npuHll Konpe, repuor je-Poran, HakoHel, 4ieHBl KOPOJIEBCKOIO J0OMa.

Pasmepnl 3aB0j10B 9TOif rpynnbl BiajebleB Obutd pasnuubsl. ['pad a’duHesensb
(Ppanm-Kouta) Beimapnsin 500 m yyrysa B rof, npuHi Ae-MoHGeNbsiH (Tam yKe) —
700 m. Ho mepuropckue japopsine (rpad jae-Bpu n rpad pe-Ileitsax) npoussoamin
Bcero no 50—60 m Kawplii. ApucTOKpaTHyecKue BJIaJesbLbl He SIBJISUIUCH, OJHAKO,
OpraHM3aTopaMM M PYKOBOJUTENISIMU IIPOM3BOACTBA; MPEANPUSTHS BCErja LEJTUKOM
WJIM YaCTbl0 CJaBajliCh B apeHjly IpeACTaBUTeJIsIM Tperbero cocsoBus. Ilpu arom
ApeH/l0BAJIUCh HE TOJIbKO MaTepualibHble 00BEKTHI, HO U, IpaBa, ¢ HUMU CBsSI3aHHBIE.
Kanuramucr us «uephu» (M3 POTIOPHEPOB) HAYMHAI [IPOBOJUTH CTOJIb JKe Ge3)KanocT-
HYI0 9KCIUIOATALMI0 KPECTbSIHCKOrO IOJIyIpoJieTapuaTa M HAaeMHBIX pabouuX, Kak U
ObIBUIMIA CEHbOP, MCMOJIb3Ys HApPsILY € COOCTBEHHO-KAMUTAIMCTHUECKIMU BCE pblYaru
(eonanbHOro saxKabasieHusi TPYASILUXCS.

Apenpia (bail, ferme) BooGuie siBsinach KpaiiHe Ba)KHBIM MHCTUTYTOM B IIpejpe-
BOJIFOLIMOHHON 9KoHOMUKe. OHa Obuta OfHMM M3 HauboJiee MOIIHBIX CPEACTB Oypryas-
HOT'0 MepepoXK/eHnsi HApPOJAHOI0 XO03sicTBA elle IO0J IMOKPOBOM (eojabHeIX 0OIe-
CTBEHHBIX OTHOLIEHUH.

B o6siactu ropHoro jena u MeTayurypruu MHCTUTYT apeH/ibl UMeJ 0cobeHHo Giaro-
NPUATHYIO TIOYBY JJIS pasBUTHUA 0Jiarojiapsi CylleCTBOBAHHIO BO PpaHLUM yAEIbHOr0
(romeHnabHOro) npasa coOCTBEHHOCTH Ha Heapa. TlocyieiHue BXOAMIM B Y/ie (JlOMeH)
KOpOJisi, U IO3TOMY I10 3aKOHY 3amiieBiiajesel] 006s3aH Obll OpaTh B apeHAy y yaelb-
HOT'0 BEIOMCTBA HE/IpA, PACIIOJIO)KEHHbIE Ja)Ke N0/ IPUHAJIe)KALlel eMy IT0BEPXHOCTHIO.
Pagymeercs1, TaKoe moJioykeHne Obiio Obl elle TepnuMmo JJisi Oyp)Kyasuu, KoTopas
MoOIjia 3ayacTyl0 IPEJIOYKUTb IIPaBUTEIbCTBY Topasfgo 060Jiee BHIMOJHBIE IS HEro
ycaoBusi apenipl Helip. OjHAKO, MOJb3ysiChb CBOMM TOJMUTHYECKHM IPEBOCXO/CTBOM,
3CMJIEBJIJIENIbLbl N0OMBAIMCL Yy KasHbl apeHfbl KaK CBOMX, TaK M COCEIHMX Hep
Ha JIbFOTHBIX WJIM Ja)Ke IOYTH JAPOBBIX YCJIOBHSIX.

HecmoTpst Ha Bce npensitcTusi, ynHUMBIE Oy pyKyasuy, apeHJaToOpbl CyMeNu B3SITh
B CBOM PYKM HeMayl0 NPEeANPUATHI. YTOMSHYTBI BbillE JIb3aCCKUN MapKu3 (OoH-
Pogen, a raioke cenbop I'eOBeiisiepckuii (Ta )K€ NPOBUHLMUSA) CAAIM YacTh 3aBOJAOB
KpynHomy Kanuramucty Jlopany. V3BecTHoe uyryHonuTeiiHOE npeanpusrtae B Asre-
Bape (Hoduus), npunaiexasiuee rpady je-Bappenb, OGbUI0 apeHJ0BAHO KanmuTaH-
cramu JKyube n I'paces. Iepuor jae-Tpemoiins (Mon) cpan cBoii 3aBof B HodypHu
Hiwobya u K°.

MHorpa apucTokparel, B3siB B apeHy TpPEANPUATHE Y KA3HBI, ObUIM BBIHYYICHEI
CAaTb €ro BO BTOPUYHYI0 apenay Oyp)KyasHblM HpeanpuHumaressm. Hanpumep,
rpadst Pyo (Jlorapunrust), CHsIBIUKE Psijl JOMEHHANLHBIX (Y/ebHBIX) 3aBOJOB € 0OLIMM
BhIlyCKOM B 750 m uyryna um 500 m j>kene3sa, nepefajd HMX BO BTOPUYHYIO apeHALY
Kanmuramucry Bponens u T. . Hemaso 3aBojoB HaxoqusI0Ch U B TIOJTHOM COOCTBEHHOCTH
y Oyp)kyasum (Hepa, KaK Mbl 3HAaeM, NPUXOIUIOCH (JOPMAJIbHO apeH0BATh U B 9TOM
Ciyuae).

Mesikue npeanpuuumaresv, MHAMBULYATILHO MM B KOMIIAHHH, CTPOMJIM 3aBOJBI
¢ BblllycKom ot 50 0 200 m yyryna B rof. CpejHue KanuTaauCThl BJIA/JIETH 3aBOJAMH
¢ npoaykuumei B 300—500 m uyryna. Campie KPymHHbE 00BEUHSIIIA B CBOMX pyKax
HECKOJIbKO 3aBojioB nocsreauero tuna. Tak, Ilyseust, orenr u coid (lamnaue), nmenu
Tpu 3aBoia, Po (tam >xe) — na saBopa, 3osutepst u 'ysu (JloTapuHrusi) — uersipe
saBoja, Kosombbe (tam jice) — Gosee st 3aBojoB U T. J. O6Last NPOAYKIKST HEKo-
TOPBIX U3 ITHX NPeAnpusTuii npeppimana 1 000 m yyryna mimm yxesiesa.

[Tourn BCE CHELMANM3UPOBAHHBIE TNPEANPUSTHSI — 10 TIPOU3BOJCTBY HKECTH,
NPOBOJIOKH, CTAJIM, CTATbHBIX U3Jesuif U T. A. — TAK)Ke HAXOAUJIMCh B PyKaX OypiKy-
A3HBIX KOMMAHMI: TAKOBBI — cTajeesareibubie Manyaxrypsl Myapy u Ilomena
(Hoduns) u Boc, [arpon m K°. (mog IMapwiem), >cecTsinbie 3aBojisl Panatbe u
K® (Jlorapunrusi), Jla-Benn n Annapp (dnauapusi) u T. 4. MHOrHe W3 mpeicTaBu-
TeJIell TPEThero COCJIOBUS MOKYIAIM BMECTE ¢ FOPHO-METaUIypPridecKUMU TIpeAnpusi-

5*
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TUSIMU TAK)KE U ABOPSIHCKUE TUTYJIBL. Ho 910 He u3meHsino Toro axra, uro OHU SIBJISI-
JINChb HOCHUTEJISIMM HOBBIX OypyKyasHbIX OTHOLIEHHUI.

['pynna KanuTaJuCTHUYeCKUX TNPENNPHUSATHII BO3rJIas/siiach UETHIPMS KPYIHeii-
ummu Komnanusimu: Bewpenb (Jlorapunrust), durpux (mb3sac), O6epro (Beppwm),
¥ aKLMOHEepHOI KoMmnauueit «Iuaps-Moncenn-Kpezo». HyskHo, oaHaKo, MperocTepeub
NPOTUB OTO)K/IECTBJIEHUS] META/UTyPruuecKMX MarHaToB [AO0PEBOJIIOLMOHHON PpaHiyn
C COBPEMEHHBIMU IIPEACTABUTEIISIMA MOHOIOJIMCTHUECKOr0 KanuTasua. Bee 9T Komna-
HUM BOBCE HE 3aHMMad MOHOIIOJIbHOTO MeCTa B METAJTyprHuecKoM IIPOM3BOJCTBE
crpanbl. Pupma Benjenp npoussojmsia okoso 1400 m uyryuwa, 300 m )Kenesa u
85 m ykectu (MBI He cuuTaeM nepepaboTKy Merta/uia Ha sapojax Bengenb u Copesu
B Ilamnann); Hurpux — 2 850 m uyryHa u 1200 m >jkenesa, He CUMTasl BBIIyCKa
JKecTH U meperuiaBku merasina B Kumnrenrane; O6epro — 2 200 m uyryna u 1 200 m
Kenesa; Komnanusi «Kpesoy — 4 145 m uyryna. Bcero (1o6aBiisisi HEYUTEHHYIO IIPO-
ayKuui) 11 000 wn 11 500 m gyyryna u 3 000—3 500 m rkeiiesa u »<ectu. ITO COCTa-
Bisier jaib 109, BCeil HalMOHANbHOI MPOAYKIMU uyryHa U 49, BbIIyCKa )Kee3sa.
CirefioBaTesibHO, 0 KOJMYECTBEHHOM MpeodIalaHii HA3BAHHBIX (UPM HE MPUXOLUTCS
ropoputh. Mx 3HaueHue 3aKJl04asoch B OCBOEHUM UMK 00Jiee BBICOKOIO YPOBHSI Te€X-
HUKH, a TaloKe B 0OJIbLIONH KOHLEHTpPALMM MX KamnuTaja, MPOTHUBOCTOSIIEH pasapo-
OJIEHHOCTH COTEH JAPyruX MNpeanpusitiii. deogaibHo-abCcOMIOTUCTCKUE O00IIECTBEHHbIE
OTHOLIEHUST MPU CTAPOM PEXXHUME IPENSATCTBOBAJM OKOHUATeJbHOII Mobene KPyHmHOro
KanUuTaJIMCTHYECKOr0 MPOM3BOJCTBA, HO HE MOIJIM MOMelIaTh Bce 0oJiee 3aMETHOMY
pocry ero Biusinusi. MHTepecyiomasi Hac oTpacib oT/Muaiach GecromaiHoil 9KCmio-
arauueid pabouMX W COOTBETCTBEHHO BBICOKMMHU [0XOJAMH COOCTBEHHMKOB T'OPHO-
METaJUIy PrU4ecKuX IpeAnpUusiTUil.

[lpeanpunumaresiy 9T0ro nepuojia BEIHKOJIENHO UyBCTBOBAJIM, YTO METAJULypril-
YecKHue CpeJCTBa NMPOM3BOJACTBA (CYILECTBYIOT JJIsI TOr0, UYTOObI BIUTHLIBATH MPUObLIIbY
(Mapkc), X0Ts TeOpeTHYeCKH OHHM BCJIEJ 32 (PM3MOKPATAMK U OTPULIAJM BCSKYIO TIPOU3-
BOMTEJIbHOCTD NIPOMBIILUIEHHOr0 TpyAa. [109ToMy OHU BCceMM CpeAcTBamM, B TOM uuCJIe
¥ TI03aMMCTBOBAHHBIMU Y (heojanu3ma, CTapajuch YCWINTb OSKCIIOATALMIO, a 3HAUMT,
M YBEJIUYUTb CBOM NpuObUIM. Ho OHM OBUTM BBIHYM(IEHBI JeIUTHCS LOXOAAaMU C MpeJ-
craBuTesIsIMU (PeoaIbHO-abCOMIOTHCTCKOIO CTPOsI, K CO/IEICTBUI0 KOTOPLIX OHU YacTo
npuberaayu sl yCUJIeHUS] HOKUMA Ha pabounx.

[Tpexiae Bcero, 3HauuTesNbHAS YacTh MPHOBIIM YXO/MJIa HA BHILIATY BCEBO3MOMK-
HBIX PEHT: FOPHBIX, BOAHBIX U CTPOUTEJLHBIX, & TAK)Ke MHBIX APeH/JIHBIX IUIaTEMKei.
Taxkum 00pa3oM NpeAnpUHUMATEIbCKUI JOXO0A Y)Ke YMEHbIIAJICsI HAa 3HAUNTEJILHYIO
cymmy. [lajiee, He3aBUCHMO OT BCEX apPEHJHBIX IUIATEXKEl, NpeAnprUHIMATeIb JOJKEH
ObUl yIUIAauMBaTb JECATUHHBIA IUNTEMIEJLHBI Hayor (marque de fer) rocymapcrsy.
ITo mepe Toro Kaxk moBblasach LieHa MPOAYKTa, MOBLINIAJACS M Hajor. Pacrymas
TSDKECTb €ro Inajiajia Ha NpuOblIb, COOTBETCTBEHHO CHI)KAs ee. $ICHO, UTO BCe ITU IIO-
Gophl OKasbIBaJIM 3a/ieP)KUBAIOIEE BIMSIHHE HA PA3BUTHE TPOUSBOACTBA.

BosMo)kHOCTH KanuTanmsauuu npuGaBOYHONM CTOMMOCTH pe3KO CY)KUBAJIUCh,
TaK KaK INPeINpPUHUMATEM MOIJIM PaclopshKaThCsi He BCeli BbIPYyUeHHOM mpubaBou-
HOIl CTOMMOCTBIO, a JIMIIb OCTATKAMH IocyegHell. Uro Kacaercsi apeHAHBIX IIaTe)Keit
M HaJIOroB, TO NPHUBUJIETHPOBAHHBIE COCJIOBHSI M KOposieBcKasi 0I0POKpaTUsi Pacxojo-
BaJId 9TU CYMMBbI, KaK NpAaBUJIO, HENPOU3BOJUTEIbHO. JIlnmb OueHb He(oJblIasl yacTb
U3 9TUX OTUMCJIEHWi] BO3BpalllajiaCh B METaJUIyprul0 B BHAE CyOCHAMiT KPYIIHEHIIMM
NI POMBIIILJIEHHUKAM.

Bce 910 noby»kaano npeanpuaumaresiei eme 60J1ee XUIHNUECKH SKCIJI0ATHPOBATD
u pabouyio cuiay u ecrecTBeHHmle GorarcTBa. Kpome TOro, aro 3acTasisiio X03sieB
NpeANPUATHII 3HAUMTEILHO MOBBILATbL NPOJAYKHBIE LIEHBI uepHBIX MmerasuioB. Ilocies-
Hee >Ke BPeAHbIM 00pa3oM O0Tpa)kajioCh Ha BCeM HAPOJHOM X03siiicTBe, TaK KaK yI0po-
YKo MeTaJlJIMuecKue Opyjausi TpPyAa.

He Hy)KHO aymarb, uTO BCe CKasaHHOE OTHOCHTCS TOJIbKO K X03sieBaM-apeHJaTo-
pam. IlpeanpuHumaresnu-3emsessiajesblibl, NpaBia, Opuid U30aBIeHbl OT Psiia apeH/-
HbIX COOpPOB, HO OHM HEM3MEHHO IUIATUJIM JAEeCSITUHHBINA IITEMIEeJIbHBIM HAJOr U HHbIE
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nasnoru. C Jpyroit cTopoHsl, y 9Toif rpynmsl Obu1a Hanboiee oTcTanas TEXHUKA U HaM-
MeHbIIIHE OCHOBAHMSI K KanUTajau3aluuu NpubaBOUHON CTOMMOCTH,

Jlume KpynHeifmme >Kesesnpie MarHatel BpoAe JUTpuxa, KOMIIAHBOHOB «JHAPI-
Moncenn» i CaHIIa HaXOMWJIMCh B MHOM IOJIO)KeHnH. Biajges 3emisimu, a ciefo-
BaTebHO, HE MPOU3BO/S APEHAHBIX IIATeKEH, MO0JIb3YsICh OOJBLINUMU JILIOTAMU B Ha-
JIOroBOif 006J1aCTH, OHM MMEJIM BCE BO3MOYKHOCTH K PAasBUTHIO TeXHUKHU. U, nelicTBu-
TEJIbHO, Ha 9TUX UCKIIIOUUTEJIbHBIX MPEANPUATUSAX MBI BCTPEYAeM U IPUMEHEHHUE KaMeH-
HOro yIJyisl, ¥ IUIAMEHHBIE Ieud, U IMJIMHAPUYECKHE BO3MYXOAYBKH, W IapOBbIE
IBUTATEIIH.

TH IPeANPUATHS CTPEMUINCh CAMK M TOJIKAJIM JPYruX K NePexXofy Ha BBICHIYIO
crynenb. Ho, MOCKOJIbKY Ha MyTd K PasBUTHUIO CTOSUIM (De0JasibHO-abCOTIOTHCTCKHE
YCIIOBUST CTAPOro PEXXUMa, 9TOT INepexoj CMOI HAuyaThCsl JIMIIb IOCJIe TOro, KakK siKo-
OuHCKasl AMKTATypa «ylapamu CBOEro CTPAIIHOI0 MOJIOTa» CMOIJIa CTEPeTh cpasy,
KaK I10 BOJIIEeOCTBY, BCe (peojanbHble pyuHBI ¢ Juua Ppanuuumy L.

II. TloparoTOBUTENDbHBE TMPOIECCH

A.lob6pya xene3Hoi pyabl [Tpouecc 100bun HKese3Hoii pyasl B MOCIIEN-
Hue pecartunerusi nepejl Benukoil Oyp)KyasHoil pesosonueil ocrapascsi HauboJiee
OTCTAJILIM yYaCTKOM HHTEepeCcylollero Hac INpousBoAcTBa. JYKesre303aBounKu-apeH-
JaTophl, CHMMABIIME SKCILUIOATUPYeMble MOPHBIE YUACTKU Y OT/AEIbHBIX 3eMJIEBJIa/Iellb-
LUEB WK Yy ToCyAapcTBa, 3a00TWJIMCH JIMIIb O HauOLICTpENIeM M3BJIEUEHHUH JIEMKO
J0OBIBAEMBIX PYJ, YTOOBI, MCTOLIMB PYAHUK, YHTH C 9TOT0 yyacTKa. 3eMJieBJIajeIblihl
yKe BooOlIe He OeCTOKOMIMCh 0 OyjiylleM, TaK KaK HaJesIuCh HAlTH HOBOI'O apeHja-
TOpPA, KOTOPLIi OBl IPUHSLT HA CeDs BCE PACXO0/ibl IO Pa3Be/Ke HOBBIX MECTOPOMIEHHH.
ITooToMy 0 pasBUTHM TEXHMKHM I'OPHOr0 fAeja 3ab0THJIMCH Maso, NPUAEp)KUBasCh CTa-
pBIX PYTUHHBIX METOJOB pa3BelAKM M H3BJIeUeHusi pyAsl. Pa3peixa npousBopusach,
KaK TpaBujio, pyuyHeIM OypoMm. IKCIuloaTaldsi MECTOPOXKIAEHMI Besach KaK IOCpe-
CTBOM OTKPBHITBIX BBIPA0OTOK, TaK M IyTeM IIPOBEAEHMsI LITOJIeH U ImaxT. [Tocienuue
6bun HermyOoku: 100—150 ¢yT. cunranoch 00JbIIONM Try6uHOI 2.

IMouty Bce mporecchl A00bIYM PY/bl IPOM3BOUINCL BPYuHyH0. OCHOBHBIMU OpY-
JusiMM Tpyaa ObLIM: Kaiino, KUpKa, KJIUH, TOPHLI JIOM, pyuHoii Oyp, JionaTa, rpedok,
cauok, Oanbsi, Kop3uHa. KOHHBIM (M, KaK MCKJIIOUEHHE, BOJSIHBIM) JBUIaTEIEM MOJIb-
30BaJIMCh JIMIIb JJIsI OTKAUMBAHUSA BOJABI U TO’beMa I'py30B, Ja U TO HE BCerja.

B smreparype Toro mepuoja ynoMUHAIOTCSI HACOCHI JUIsl OTKAUKH BOABI U3 PYA-
HUKOB C CAMBIMU PaSJIMUHBIMU JBUTaTeNIsIMU. «BOLYy MOYCHO OJHUMATbL PA3HBIMUA MAIlK-
HaMH, — TroBOPUTCs B JHUUKIoneaun Juapo 3, 1) npu NMOMOIIM PYUYHBIX U KOHHBIX
HACcoCcoB, 2) MCHOJIb3Ysl (CUILy) TPEX CTUXMii: BO3JyXa, BOJAbI U OTHsI», MHAYE T'OBOPSI,
IIPUBO/IS1 HACOCHI B 1eliCTBHE BETPSIHBIMYA MEJIbHULIAMU, BOASIHBIMM KOJIECAMH U NAPOBBIMU
(orHeBBIMM, KaK TOrja IoBOpUJM) MamMHamu. OfHAKO HA NpPaKTHKE Ja)kKe HaCOChl
C BOJSIHBIMM KOJIeCaMM TIPEJCTAaBJsUIM C00010 peaKocTb B ropHom jaeine. IloHsaTHO,
4To elle orpaHuueHHee ObUIO NpPUMEHEHHE HACOCOB C NMAPOBBIMH JBUIATEJIsIMU, XOTS,
Hanpumep, B AHrymmu nociepnue 6bum B yrnorpebsenun ¢ koxna XVII B.

Bo dpannuun napoarmocdepuasi mamuna cucrembl Hploomena 6blia ycTaHOBJIEHA
JJISI OTKAYKK BOJbI HA KAMEHHOYTOJIbHBIX HaxTax dpona, Bosyne Kouad (Temepb jem.
Kansanoc) *. Ko ppemenu Besukoit 6yprkyasHoil peBoJIOIMM B yHnoTpebyieHun Obu1o
CBBILIE JUO)KHHBI «OTHEBLIX HACOCOBY», HO OHM HE BBIXOJMJIM 3a MpPENesbl KaMeHHO-
yroJbHbIX IIAXT, BBUJY OrPOMHOI0 pacxoja yrijisi Ha UX ororuieHue. Ha yxesesHbix
PyAHUKAX, MCIOJIb30BABIIMX HACOCH! JUIsl OTKAUMBAHMS BOJBI, OOLIYHO NPUMEHSUIMCH
KOHHBIE JIBUTI'ATEJIH.

I[NepejioBbie METAJULy pru-ycciefioBaTe/]ld He pas obpailajin BHUMaHUe MPOUBBO/HU-
Tesieit Ha HeOOXOJMMOCTD NMEePecTPoiiKu U Pa3BELOYHOIO JeJia ¥ SKCIUI0ATALMU MOPHBIX

P Mapxkc u durenbc, Cobp. cou. T. V, crp. 206.

2Courtivron et Bouchu, L’art de forges etc., sect. I, 38—39.
3 Encyclopédie par Diderot et d’Alambert etc. XIII, 1765, art, «Pompen.

4 Ballot, L’introduction du machinisme, 385.
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yudacTKoB. TaK, W3BECTHBI VUEHbIH >KeJe303aBOAUYMK TOro mnepuoja — Bymo — pe-
KOMEH/yeT B OHIMKJIOMEANUECKOl cTaTbe CBOMM CoOpaTbsM IO npodeccuu, mo Haxo-
YJIEHUM MMM 00paslioB TOW MJIM MHOW PYAbl WJIM NPU YCTAHOBJIEHUHU APYTUX IpU3HA-
KOB, YKa3plBAIOIIMX HA HaJUuMe MECTOPOXKAEHWS], NPEeNIe BCEro HUCCIIEN0BaTb, HeE
SIBJISIETCS JIM HaJMune 9THX TPU3HAKOB JeJIoM ciiyuasd. Eciau cyliecTBoBaHHE MeCTo-
POYKAEHUST JJOKA3aHO, )»KeJIe303aBOAUMK J0/DKEH B3BECUTb BCE PACXo/bl, CBSISAHHBIE
€O BCKPBITHEM PYIOHOCHOI >KWJIBI, M JIMLIb TI0CJI€ 9TOr0 HAuaTh CHCTeMaTU4ecKoe Oy-
peHne u paspaborky. «Kax Obu10 OBl BBIFOJHO IS 00LIeCTBa, €C/id Obl MECTOPOYK/e-
HUS Pa3Be/IbIBAIUCH Cpasy 10 00HAPYIKEHUHU UX CJIEJI0B U €CJii Obl IPMHUMAJIUCh MEpBI,
4TO0OBI 9TH MECTOPOYKIEHUST MOYKHO OBbLIO ObI' BCErla OTHICKATH BIIOCJIEJICTBUMY,— OT-
mevaer Bymno. [lanee, OH COBETYeT »KejI€303aBOAUYMKAM IPU YCJIOBUM JIOCTATOYHOI
HaJe)KHOCTH MECTOPOXKIEHUI MPOU3BOAUTL HEOOXOJAUMBIE OBITHI, a 3eMJIEBJIA/leIbLaM
PEKOMEH/yeT TpOJ0JDKATh pPasBelKy, He yKajes 3arpar. «Ho rje oTeicKaTh jeseso-
3aBOUMKaA, JyMmalollero o6 obliecTBeHHOM OJiare, Wi 3emJIeBiajienblia, POU3BOJs-
1IEro OTIBITHI IS OyAylero?» ' — ¢ ropeunio cnpaimsaer oH. IlousTHo, uto B yciioBusix
CTaporo pexuma 9TH U HO,[LO6Hble UM IIPU3BIBBI LO0JDHKHBI ObIIN ocTaBaThbCsl OGiarumu
HO)KEJIAHUSAMK  0€3 HAASK/ABl HA WX peayu3aluio. YPOBHIO TEXHHKH ()PaHIy3CKOro
FOPHO-METAJUTy PriUvecKoro IMpOU3BOACTBA 9ITOr0 I1€PHOAA COOTBETCTBOBAJIM Teope-
THYECKHEe B3IJIS/bI HA TIPUPOJLY YKeJie3a U €ro py, MOJHOCTLIO OCTABABIINECS B PaMKax
(srorucTonHoit TeOpUr. Mbl HEe UMEEM 3/1eCh BO3MOYKHOCTH T0APOOHO OCTAHAB/IMBATHLCS
Ha mocJiefHeii. OfHaKo, BBUAY TOrO YTO BCe MOCJEAyIOLlee Halle M3JI0YKeHue Oynaer
MOCTOSIHHO ONEePUPOBATH C MOHSATUSIMU (DITOTMCTHKM, HEOOXOAMMO HAIIOMHHTH OCHOB-
Hble B3MJISIABI 9TOro yuenusi, sanokeHHoro B XVII B. Bexepom u llranem 2.

«Cormacuo poxrpune Ilranst snement, 0603HauaeMblii XUMHKAMU I10J{ HA3BAHHEM
cepsl, cepHoro npunuuna (principe sulfureux, soufre-principe), macssiHoro npuHIUna
(princine huiliux), ropiouero npuHuuna, ropioueii u Kpacsiuei sem (terre inflamm-
able et colorante) u apyrumu meHee M3BECTHHIMM UMEHAMM. .., STOT NPUHLMUII, TOBOPIO
51, ¥ €CTb HE YTO MHOE, KAK CaMblif OTOHb...», — THIIET XUMUK Benenb B SHuukione-
A Huppo 3.

Jpyras sHUuKjoneAMYecKas cTaThs «Fery, npuHaiie)allas H3BeCTHOMY 6apony
lonbbaxy, cnepyionmm 06pa3omM XapaKTepudyeT XMMUUECKYI0 HPUPOAY JKejesa.

© QKeneso, 10 MHEHMIO JyUIIMX XUMUKOB, COCTOMT M3 3HAUMTEJIbHOU 10/ (ioru-
CTOHA, M3 PTYTHONO WJIM METAJIMUECKOro MPHMHLMIA ¥ W3 00JIBLIOr0 KOJMYECTBa
rpy6oit 3emaM; K 9TOMY HeKOTOpble 100aBJIAIOT, UTO B HEro BXOAMT KyMOPOCHAs
COJIb. z

Ha Bosayxe »<esie3o Tepsier uactb cBoero (UIOrHCTOHA, B CHJIy 4ero o0paiiaercst
B P)KaBUMHY, KOTOpasl U SIBJISIETCST yKesie3Hoi u3BecThio (chaux martiale). Boja jeid-
CTBYeT Ha YKeJIe30, HO He KaK PaCTBOPUTEJIb; OJIHAKO OHA JIMLIAET KeJie30 (Iorucrona
U IpEBpallaeT IepBoe B PYKABUMHYY 2.

Bo Bcex moc/ieAyonuxX U3AAHUAX DHUMKJIONENMH BIUIOTh A0 1770 r. 9Ta cTaThsi
nepernevaTeiBagach 0e3 usmenenusi. B paGore mapkusa je-KypruBpoHa u yueHoro
yKeJ1e303aBo/iunKa Byimo, nosiBuBieiicss B 1762 r. u ciry)KuBIIel HaCTOJbHBIM I0CO-
Ouem [J1s1 MeTasulypros Bcio BTopyro nosiopuny XVIII ., paercs cieayloliee onpeje-
JIEHHE: ©OKEeJe30 — 9TO METasUl, COCTOSIIMIT U3 CBOEro COOCTBEHHOIO 9JIEMEHTA, COJIH
¥ (rorucToHa, COEAMHEHHBIX M 3aKPEIUIEHHBIX CTEKJIYIOIMMCS OCHOBAHMEM B HajJle-
yKalei mpormopumy 5.

B atom ompepesiennn 0UeHb Ba)KHA /Iesl 00000 dJIEMEHTA, MPUCYIIEro KaXX1omy
merauty. Panuune nociegosarenu Ilrans u faxke, KaKk Mbl Bujieyiu, I'osibbax, roBopuin

1 Encyclopédie..., VII, 137.

2 Johann Joachim Becher (1635—1682) und Georg Ernst Stahl (1660—1734) — BblAaOLIKME-
cs1 repmanckue xumuku XVII B.

8 Encyclopédie..., VI, 1756, art. «Feu», 689 Venel yuenux xumnxa Rouelle, npodeccop B
MoHnenbe, aBTOP OCHOBHBIX TEOPETHUECKMX CTaTeil B Ouuuiioneand Juapo.

4 Encyclopédie..., VI, art «Fer», 496.

5Courtivron et Bouchu, L’art de forges, sect. 1, 5.
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O HEeOIpe/e/eHHOM METAJJIMYEeCKOM MJIM MEPKYpPHAJbHOM IIPUHIIUIIE, MPOAOJDKAST TEM
CaMBIM TpaJULMN AJXUMUKOB.

B OTHOIIEHMH XHMHUECKOIO COCTaBa YKEJIE3HBIX PYA METAJIypru MpPUAepIKUBa-
JIUCh B3rUisiioB Peomiopa, nucasmero B 1722 r., 4To «pyAbl COCTOSIT U3 )KEJIESUCTHIX,
3eMJIMCTBIX, CEPHUCTBIX U COJIAHBIX uacTei» 1. To ke nostopsior Kyprurpon u Byuo,
TIepeuncsisist Ha3BAHHBIE COCTABHBIE YaCTU JIMIIL B JAPyroil mociegoBarenbHocTH. 1o
MHEHHIO 9THX ABTOPOB, K&WIBI COPT PYIbI OJDKEH COCTOATH M3 HEKOTOPOr0 (TBEp-
JIOT0» OCHOBaHHSI, K KOTOPOMY IIPHCOEIMHEHO «I0CTAaTOYHOE KOJMUECTBO »KEJIESHOIO
anemenTay 2. ISl 10CJIe[yIOIIEero M3JI0XKEHUsT Ba)KHO OTMETHTL, UTO MepeuuCciIeHHbIe
ABTOPBI YIOTPEOISIIN CJIOBO «Cepay B ABYX cMbicjaxX. O nepBoM SHAYEHHH 9TOTO CJIOBA,
Kak cuHoHume (uiorucroHa, ObLIO CKa3aHO Bble. 3/eCh peub HAET 0 COJAEepPKaHHH
B py/ax peajibHOli Cephl, HBIHENIHEro emenTa S. BpeiHoe jeiicTBIe ee (KAK U MBIIb-
sIKQ) Ha »Kesae30 ObLIO Y)Ke MpeKpacHo M3BeCTHO. «Cepa» »Ke B 3HaYeHUH (DIIOTHCTOHA,
1o MHeHuio mKosl Irajs, morna naume yayuymuTbh M CUMCTUTh Merasut. Kitaccudu-
Kauusi pyj ocraBasach Kpaiine npumutuBHOi. W Tosbbax m Kypruspon ¢ Bymmno
pasjanuasm yKejiesHbie py/asl, Beyel 3a CefeHboprom u I'enxesem ® mo 1BeTy U TOMY
10 00HBIM BHEIIHUM Npr3HaKam. OHU OBOPAT 0 KPUCTAJIIIMUECKOM, Oesoif, cCuHeBaTe-
KPAacHOBATOI, TeNeJbHO-Cepoif, CTEKJIAHUCTO-KPOBSAHOM (reMaTHTHOI), 60JIOTHOI
pyae u 1. A. IToabop IMHUXTHI MCXOAUJI HE M3 XHMHUUECKOr0 aHajusa pyA U (I0CoB,
a Julib U3 OMIMPUUYECKUX HAOMI0AeHHH HaJ| JIETKOIUIABKOCTBIO M BBIXOJOM MeTajuia
1pU TeX WM APYTHX KOMOMHAUMSX COCTABHBIX yacTed mmxThl. IlepenoBbie Keeso-
3ABOJIUMKH SICHO CO3HABAJIM HEJOCTATOYHOCTL TMOJOOHBIX METO/LO0B.

«Kax mbl 66111 OBl 00513aHBI AHAJIU3Y PASIUUHBLIX PY/, IIMHUCTBIX U W3BECTKOBBIX
{mocoB (arbue et castine), KoTophlil ycTaHOBUII OBl TOUHO CTEINEHb HAr'PEBa M IPOIOP-
LMY CMEIIeHNsT (IIMXTHI)», — MuLIeT Byio B ynomsHyToii Bemre cratbe «Forgey. «Mbr
oOpeueHbl Ha IMPOJIBUYKEHNE OLIYIIbI0», — 3aKJII0UaeT OH C ropeubio 4. Passeixa u J10-
Oblua py1 HaXOAMJINCh HA NMPUMUTUBHOM ypPOBHe. B pasBejKe [0 MOCJIEHEro BpeMEHH
He M3Yessii CTapUHHBIE CyeBepusl U NPUMETHI: IPUMEHEHHE Py 0MCKATEeNbHOM JI03bI,
TajaHue 10 CBETHUJIaM, [0 IIBETY JepeBbeB WJIM TPaBbl, PACTYIIeil Hajl Ipejrosarae-
MBIM MECTOPOXKeHHEM M T. J. YacTHUHO OTH NPEAPACCY/IKH TIOAAEPIKUBAUChH MHCA-
TeJIsIMM TOro- Bpemenu (Hanpumep Jlemanom). Ppanuysckue apropsl: Kypruspow,
Byumo u 9HUMKII0TIEIMCTBI, OTBEPrajy BCe M0J00HbIE CYeBEPUs U 10 Mepe BO3MOYKHOCTH
50pOUCh ¢ HUMHU, HO MIPU CTAPOM pe)KuMe J00UTUCh He3HAUNTEbHBIX YCIEX0B B 3TOM
HAIpPAaBICHHUH.

B.IMMoxroroBka pyas K miaBKe. Meroisl o6oraueHusi pyisl us-
MEHSIMCh B 3aBUCHMOCTH OT XapaKrepa mocyefHedl. IlepHoBrie, GOJIOTHBIE W T. II.
PyABl CHJIbHO CMEIIAHHBIE C 3eMJIei ¥ MEJIKMMU KaMHSIMH, IO/IBEPrajiiCh IPOMBIBKE
B YCTPOICTBE, N300paYKEHHOM y HAC HA pHC. | (HIKHSS yacTb). OHO COCTOSIIO U3 YTy -
61eHHOro HacceiiHa yeTbipexyrosbHoi Gopmel,001MTOr0 KocKam (f). Uepes oToT 6acceiin
ObUT NpoMyIeH KaHasl, HeCKOJbKO MeHbIIel riuybunsl. PaGouwit (puc. 1, Fig. 5) ony-
CKaJx B OacceiiH pyjy, A0CTABJIEHHYIO APYyruM pabouum (puc. 1, Fig. 4) u CJI0)KeHHYIO
B Kyuy g (puc. 1, Fig. 6), pabouuii BBITACKUBAJI YyKe MPOMBITYI0 PYAy U CKJIa/bIBAJI €e
B Apyryio Kyudy (/7). Ho nocKosbKy mpu 1epBoii IpOMBIBKE OTMYYHBAJIUCh JIMIIbL CAMBIE
JIerKue IIOCTOPOHHYU € IpuMecH, pyja nuvia Ha D,aJ'IbHelVIIIIyIO IIPOMBIBKY B MeETaJIJIAYe-
CKOM OTCafouHoOM rpoxotre (€égrappoir), no Gopme HanmoMMHAIOLIEM I'TyOOKHiA Ta3 ¢ 0T-
BepCTHAMH. OTcafounplii IpoXOT HA JUIMHHOII BepeBKe IPHUKPEIUIsICS K THOKoii
yKepiw (1), COCTaBJIsiBuIell XapaKTepHYIO eTallb MHOTHX COOPYIKeHHIl TOro BpeMeHH.
CreupmasbHplii pabounii (puc. 1, Fig. 8), CTOSBIIMIT Ha 10CKe, TEPEKHUHYTON uyepes

1 Réaumur, Lart de convertir..., etc, I.

2Courtivron et Bouchu, ykas. cod. Tam jxe, crp. 28.

SE.Swedenborg (Svedhberg)— KpynHblii WBeJCKHIl MUHEPATOr M MeTaLIypr
(1688—1772). Ero BaxHeillmmii Tparar o rkenesojenareabHom npoussojctse «De ferron (1731)
Obu1 mepesejed Byuio M COCTABHMII 4-if BuimyCK BblllieHa3BaHHOro Tpyaa «L’art de forges». Johann
Friedrich Henkel — repMacKuit xumux u munepasnor (1679—1744). On 1nonb30Basicsi OrpOMHBIM
asropurerom Bo PpaHiEM 9TOTO Tepuoja.

4 Encyclopédie..., VII, 1757, 138.
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Puc. 1. [do0Obpiya ¥ NPOMBIBKA MEPHOBHIX PY.

Fig. 7—3 — Jlo6biua pyapl M jloctaBKa Ha popory; Fig. 4 — IlepeBoska; Fig. 5—& — IlpOMBIBKA B NPOMBIB-
HOM OacceltHe M B OTCAlOYHOM I'POXOTE.

KaHaJl, pacKauuBajl »Kepjib, OMYCKAaJ ¥ TOJBIMAJ 'POXOT, ¥ INPOU3BOJMII| TEM CaMBLIM
3aKJIIOUUTENIBHYI0 OTCAfIKY.

B ciyuae, eciu KaMHH, CONPOBOM(IABILNE PYAY, ObLIM KPYIHBI, 151 TIPOMBIBKK
YHOTPeOISUICH ClleluaabHble YCTPOCTBA, HA3bIBAEMblE HAKJIOHHBIME I'DOXOTAMH WJIK
repgamu. Pabora Ha reppax mpejicrasiieHa Ha puc. 2 u 3. I'epa npeacrasiisl co60io
)Kesio6 ¢ pemreryathim AHOM. J[ymHa jxenoba paBHstiack 6 (¢yT., BbICOTA GOPTOB —
6 moiim. Pemrerka genanach U3 uyryHa. Kak BUJHO U3 pUCYHKA, Fepjl yCTaHABIMBAJICS.
B HAKJIOHHOM II0JIO)KEHMM Haj TIPOMBIBaJbHLIM OacceifHom mop yrjiom B 18—20°.
Boja mojaBasiach Ha repj M3 BepXHero KaHajia M Nepej 9TUM NpOXojuiia yepes OyH-
Kep, B KOTOpBIi Obl1a 3achilaHa pyja. TeueHue BOJBI IOCTENEHHO YBJIEKAJO pPyay,
NpUuYeM KpyIHble KAMHHM CKATBIBAJIMCh TOBEPX PEIIETKH Ha 3eMJII0, a MeJIKHe KYCOUKH
PY/AB! IIPOBAJIMBAJIUCH CKBO3b pelIeTKy B OacceifH. OcrasbHble CTAJMKU Mpoliecca Mpo-
MBIBKM IIPOTEKad, KaK B NpEIbIAylleM Ciyuae.

Pyna, cMmemanHasi MCKJIIOUMTEILHO C 3eMJIMCTBIMM BELECTBAMM 1Ula B TPOMBIB-
HOi GapabaH.

9T0 — mepBasi U3 MamuH MaHy(haKTypHOro Meproja, ¢ KOTOpoil HaM NMPUXOAUTCS
crankuBarbes. TlpombiBHOIT Gapaban upesBbUaHO XapaKrepeH Jyisi 'Takoro poja
MalIiH KaK B TOM OTHOLIEHHH, UTO C(hepoii ero MPUMEHEHNS SIBJISIETCST «DJIEMEHTAPHbIIE
HOArOTOBUTE/IbHBIA Tpolecc, TPeOYIOmMii I CBOEr0 BBINOIHEHHs 00JIBIIOro KO-
uecTBa JIoJeiy 1, TaK U B TOM, UTO OH pasBWICS M3 Opy[Auii, HAa KOTOPhIE YEIOBEK
C CaMoro Hayasa JeifCTBOBaJl TOJBbKO KaK IPOCTas JBUraTesbHasi Chiiay 2.

1 Mapkc K., Kamuran, 1. I, crp. 262.
2 Tam e, cTp. 283.
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Puc. 2. TlpombIBKa pyabl.

Fig. 1 — TlpomeiBHON Gapaban ¢ BogsiHbiM npuBopom; Fig, 2—3 — l—ipOMblBKa:B JNe)KaueM reppae.

Kak BuAHO 13 TOr0 »e pUCyHKa (lpaBasi 1 HMKHSISA YacThb), OCHOBHOIT 4acThlO 1po-
MbIBHOI0 6apabaHa siBJIsijioch 60JIbII0e KOPLITO [ IOy IMJIMHAPUYECKOI Ui BEpHEE MHO-
rorpaHHoit Gpopmbl. Ero AHO M CTeHKH ObUIM C/leJIaHbl U3 KPENKUX JIePEBSHHBIX TUIAHOK
WM UyTyHHBIX JOCOK CHEMaJbHOro orymBa. (OTMETUM Cpasy e, uro Xors (pan-
Ly3cKye MaHy(aKTypHble MAllMHbl B OCHOBHOM CTPOMJIMCH M3 JIepeBa, HO OT/EJIbHbIE
UX YacTH CIUIOIIb M PSJIOM OTJIMBAJIMCh M3 UyT'yHa M KOBAIUCh U3 jKenesa. C 9TUM
MBI CTOJIKHeMCsT M jAajblue.) ITocepeante KOpeiTa NPOXOAKI JiepeBsiHHbIIA Bax N, Onu-
paBIIMICS Ha »KeJiesHble MM uyryHHbIe Landsl OO0, KOTopble 0XBAThIBAJINCH TIO/IIIHII-
HUKamMi PP. Me)1y olHMM U3 ONOPHBIX YCTOEB Basla (Ha HAllleM PUCYHKE IIPaBbIM)
1 KOPBITOM, Ha BaJl HACa)KUBaJIOCh OOJIbIIOE BOJSHOE KOJIECO MOAJIMBHOIO TUNa. Bopa
JUIs1 TIPOMBIBKHM TI0CTYTaJia B KOPBITO M0 »enoby A U BhIycKalach uepe3 OTBEPCTHE
C na jaHe Kopbita. Yepes xanan M pauHoii okoso 4 ¢yr. Boja momnajaia B MPOMBIB-
HOIf Oacceifn §, TOro »<e TUma, 4T0 M NPHU ONMCAHHBLIX BBIIE COOPY)KeHUAX. Ba
Obut cHaG)ken Tpemsi [1-06pasHBIMU M30THYTHIMK YKEJIE3HBIMM LITAHraMu R, pacrnoJio-
JKEHHBIMH TaK, UTO OJ{HA U3 HUX HENpPeMEHHO OblIa TOrpy)<eHa B BOLY B KayKbIH
AaHHplid MomeHT. Pabora 6apabana HaunHaiach ¢ HAOJHEHUS] €ro BOL0M 1Py 3aKPLITOM
OTBOJTHOM KaHaJie; OJHOBPEMEHHO B KOPLITO 3achilajgachb pyAOHOCHAs semsisa. Kouteco
IyCKaJIOCh B X0/ M NPOU3BO/IMIIO Y9HEPTHUUHOE OTMYUMBAHME MTOYBEHHBIX MOPOJL, NPUUEM
IpsSHas BOAA CcreKaja yepe3 O0PT KOPLITA, B TO BPEMsI KaK CBE)Kasl MOCTYyIajia BHOBb.
3acTpeBaHue IUTAHI Bajia B IPOMENIMBAEMON UMM pY/e CIIy)KHJI0 T0Ka3aTeseMm Toro,
4To JIErKHE YaCTH OTMyYMJIMCh U OCTajach JIMIIb )Kese3ocojepykaiiasi Mopoja;
TOrjla OTKPBIBAJIOCH orBepctue C, M pyja I0AaBaJlaCh COBOKYIHOM CHJION BpalleHHS
Bajia Y TEeUeHHUsl BOAbI, B NpOMBIBHOM OacceiiH. Byayun mpombiTa u Tam, pyjaa H3Biie-
Kazjiach W L1a B JAPYroif Gacceiin, rie npomblBanach OKOHYATEILHO BPYYHYIO.

Mpbl BujuM, YTO B TpOLiecce NMPOMBIBKM TUNUYHAs MaHy(aKTypHash MallMHa —
npompiBHOIT Oapabai NPUMEHsUIach Hapsily C NPOCTEMIIMM MeXaHHUYECKHM COOpYIKe-
HHUEM — TIeploM — ¥ UYUCTO PYUHBIM OpYMEM — OTCAJ0UHBIM I'poXoToM. Taxoe >xe
COCYILIECTBOBAHME DJIEMEHTAPHOI MeXaHusalu € PYUHBLIM TPYA0M (MMEIOIMM Ipeod-
Jlajawlee anauenne), HeoObryaiino XapakTepHoe JUIsl MHTepecylolleil Hac OIOoXH,
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Puc. 3. [dpoGnenue pynawl.

Tonues ¢ BONAHBIM TIPHUBOJIOM.

Ha0JII0laeTCsl U B PYyTruX olepauusx Mo MOArOTOBKE py/bl. Tak, Hanmpumep, meppo-
HauyasjabHOE JApo0JIeHHE Py[Abl O0BIYHO MPOU3BOAMIIOCH BPYUHYIO TIPU TMOMOILIM KHPKH
u moyiora. Ho panbreiimee apo6iieHue M0JyUYeHHBIX KYCKOB PYAbl (WTY(OB) MpoUs-
BOJAMJIOCH B CHELMAJILHBIX YCTPOMCTBAX, HMEHYEMBIX ToJIUesAMH. OJHO U3 HUX M300pa-
JKeHO Ha puc. 3. Y 9roil Tosven nsTh nectos (7, 2, 3, 4, 5). Kaxuplii nmect — 3aKaH-
UMBAETCS UYTYHHOU T0JIOBOIl C TOpUAIMMKM LIMIAMHU (IOCJIeJIHUE CITY)KUIIM ISl TOrO,
uyToOBl pyja He Oblla pa3dura B MOPOLIOK).

Ha omnpesenenHoil BpicoTe 11eCTBI CHA0)KaMCh BBICTYIIAMM, BXOJAMBLIMMHU B 3ale-
rJIeHne ¢ KyJjakamu Baja (6, 7, 8, 9, 70). Uucjo KynakoB paBHsijIoch 15. 3aueruienue
ObIJI0 HAJIAYKEHO TAKUM 00pa30M, YTO TIPU OJHOM 000pOTe Bajia Ka)KIbI IecT ycrepas
HOJHATLCA M ynacTb Tpu pasa. IlecThl GbUTM yKperuleHbl B MouiHOM cToiike (H, I,
K, L, M, N), BeicoToit B 7—8 QyT. (2—21/5 M).

Haxonen, pyast noasepramuch cotwury. [onbbax B crarbe «Grillage» mumer,
YTO 9TOT MPOLECC CTABHUII CBOEH 1IeJIbI0 «0CBOOOUTD PY/ibI Tepejl IIABKOU OT CePHUCTHIX
(B npsiMOM CcMBIcTIe — B. B.) MBIIIbAKOBUCTBIX, CYPbMAHBIX M JIETYUnX BeLIECTB, Coe-
JAHMHEHHBIX C MeTrayjiomy» L.

Ha namem puc. 4 n3o6paykeHsl B yCTPOICTBA, IpeHA3HAYEHHBIE IS 9TOM Lieau—
ofyKuraresbHoe cToiino, ynorpedisisuieecsi 8 Pya (Fig. 4, 5) u oGKuraresibHasi 1neub,
pacnpoctpaneHtass B Hohuuo (Fig. 7, 2).

Kypruepon n Byino mnoguepkuBanT ¢ 10Cajoi, 4To MHOrme (ypaHily3cKue me-
TAJIyPrd He MOHMMAIOT BCeif BAYKHOCTH 00YKUra Y/ M HKajeioT 3aTpaT Ha 9T0. «Uro
ux nyraer u sarpyausier? Hosusuna jena? HepoctaToK jgoBepust K Hemy? IlycTh OHM
YCTOKOSITCST, BUisL, uTO pyAbl ofxuraworcst B Auriuu, lseunn u Boremuu...»”.

B 3akniouenue 3Toro pasjesia Mbl J0JDKHBI OCTAHOBUTBCSI HAa BOJSIHBIX JBUIaTe-
JIAX, TPUMEHSBIIMXCST KAK B 000raTUTebHbIX, TAK M OCHOBHBIX MeETAJUIyPrUYeCKUX

1 Encyclopédie..., VII, 946.
2Courtivron et Bouchu, sect. I, 47.
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Puc. 4. OOKur pyabl.
Fig. 1—2 — OGurartensuas neub (Joduns); Fig. 4—5 — OGxurarensHoe cToitno (Pya).

Tpoueccax. Bee ckasanHoe 3jiech OyIET TakyKe OTHOCHTBCS M K TOCJIeYIOLEMY H3JI0-
YKEHUIO.

ABTOpBI TOTO MepHojia YAESUIA BO/IE OTPOMHOE BHUMaHKe. B LUTHPOBAHHOI 3/1eCh
SHUHMKJIONENUECKoil cTaThe «Forgey BbiesieH crennanbHbiii pasuesn «O BOAOXpaHUIIH-
wax M pacxo/e BOAbD. MbI MOMHHM CT0Ba MapKca O TOM, 4TO (yIOTpeb/IeHHe CHIIbI
BOJBI, KaK npeofiajiaiolieil BUraTebHoi Cuiibl, ObUIO CBSI3aHO C PA3JIMUHBIMU 3aTPY /-
HeHusIMu» 1, 4

ITO MoJIOYKeHHe SPKO HOLTBEPHKAACTCA U ABTOPOM CTAThH. «Boja, — MuIIeT OH,—
SIBJISIETCST JUTISI METaJllypruyecKoro 3aBoja HeoOXO0AMMOM CHUJIOI, M3 KOTOPO MOYKHO
u3B/eUYb HAHOOJIBLIYIO TI0JTB3Y JIMIIL TIPH YCJIOBUHM TJIyOOKOro MOHUMAHUS Jena, 00J1b-
moro TpyAa u pacxopos. Ileppoii Baueit 3a60Toif 10 MOCTPOMKE MeTasily pruyecKoro
3aBojia JI0JDKHO OBITb TOYHOE OTpejesieHHe TOr0, CKOJBbKO BOJBI BB MO)KETE cobparb
W Ha KaKoil BBICOTE, a 3aTeM BBl JOJDKHbI OCBOOOMMTHCS OT M3JMIIKa» 2.

Tlasiee, By1io eTasibHo paccmarpuBaer yCTPOHCTBO 3anpyd, BOAOXPAHHJIMIL U
UHBIX COOpY)KeHHIl, NPHYEM B ero cjoBaX OTPAKAETCsi MOCTOSHHOE OIAceHHe, UTOo
BOJIBI MOXKET He XBATHTb, UTO OHa OKAXXETCS] B M3/MIIKe M T. A. OOlMe HEL0CTaTKH

1 Mapxkec K., Kanmuram, 7. I, crp. 285,
2 Encyclopédie..., VII, 5
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UCII0JIb30BAHUS CHJIBI BOJBI YIIy0ssiiuch Bo PpaHuuy 9T0ro INepuoja NpuUMeHEHHEM
OTCTAJIBIX THUIIOB BOJSIHBIX KOJIEC.

«KOHCTPYKIMST KOJIEC ONpPEENISIETCs: ABYMSI CI0CO0aMM IO Ay BOJIbl— CBEPXY
win cHusy. IloBuaumomy, B )Kesle30/e1aTesIbHbIX NPOU3BOJACTBAX HE JKEJIAIOT BOBCE
nofaBarb ee cOOKy Ha KO0JIeCO ¢ KOBLIAMM, MEKLY TeM MOYKET ObITb Y/1aJioCh Obl 0Ka-
3aTb, UTO MOCJIEAHMI crmoco0 HauboJee BBIMOJEHY L.

Bepxneboiinple Koseca CTPOMIMCh, KaK IPaBUJIO, ¢ KOBIIAMH, a HIDKeOOHbIE —
¢ jionaTKamu. BeicoTa BoJBI B 3anpy/aax o0buHO Obiia Hesenuka 8—9 dyr. (2,6—3 M),
109TOMy (paHIy3cKHe 3aBOJUMKM STOTO TIepuoia TPEANOUNTAad HUYKHEOONHbIE
KoJseca, Kak 06oJyiee COOTBETCTBYIOLIME HUSKUM 3anpyjaam. B ciydae, Korjga 6e3ycioBHO
HET HEeJ0CTaTKa BOJBI, CPABHUTEJIBHO C HY)KIAMU NPOU3BOJACTBA,—TMuileT Byiuwo—
¥ KOT/la BBICOTA TAaJieHNs1 BOJbI He MPEBOCXOAUT 9 (yT., TO Jiyumie NpHIepIKUBATLCSE
JIOTIACTHBIX (T. €. HIDKHeDOMHBIX — B. B.) KoJjec» 2.

OTMeTUM KCTAaTH, YTO B 9TO BpeMsl y»Ke NPOM3BOAUIINCH TEOPETUUECKUE HCUMCIIe-
HUST KOI(UIMEHTA MOJIE3HOr0 JeHCTBUSI KOJIeC pasin4HbIX cucteM. OcobeHHoe BHUMA-
HUE YAeJISII0Ch JaHHOMY BONPOCY B AHIUIMM, I/l€ M3BECTHBI CTPOUTENIb MAapOBLIX Ma-
muH Cumuron ory6aukoBas B 1759 r. counHeHue Ha 9Ty TeMy, B KOTOPOM J10Kasaj
MperMyIeCTBA BEPXHEOOIMHBIX KOJIEC.

B camoit ®panuuu Honapcbe (Deparcieux) eme B 1753 . npuIle K 3aKJII04EHHIO,
UTO OTIpEe/lesIeHI{ble KOJIMYECTBA BOJbI IIPY PABHBIX BHICOTAX NaJeHUs AEiCTBYIOT B 60Jb-
1Ieif CTerneHu NPONOPLUUOHAIbHO BECOBOM, UeM y/JapHOil Harpyske, a IOTOMY BEpXHe-
OoitHple Kojieca mpejnoururesbHee. 910 MHeHue Jlonapcbe Obl1o onyOJMKOBAHO B Me-
Mmyapax Akajemud HayK Ha 1754 r. QAHAKO B NpPOM3BOACTBEHHOI NPAKTHKE M3bICKa-
nusi Jlonapcbe He HAUUIM HENOCPEJCTBEHHOIO NPUMEHEHUsI U [0 Camoii Bemmon
(paHILly3CKOii peBOJIIOLUK HIDKHEOOIHBIE Kosieca mnpeobiafasu 3,

B. [Ipo6nema Tonaus. B Kauectse Torimpa Bo ()paHIly3CKOi MeTALLy prum
9TOro Mepuoja NPUMEHSJICS TOYTH MCKIIIOUMTEIbHO JIDEBECHBIM YIroslb. YTo0Jib BBDKH-
rajcsi B «Koctpax» (Kydax) KoHycoobpasHoit ¢opmbl. Ha ToK, T. e. mnomaaxy mis
YIJIEIOKEHNST YKIIa[bIBAIMCh TOJIEHbsT 110, YIJIoM B 457, 06buto B 4 sipyca. Bricota
KOCTpa JlocTuraia MeTpoB Tpex. B nenrpe Kocrpa oCTaBsICsT BEPTUKAJILHBI KaHau
JJIsT BO3AyXa, y TMOAOLIBBLI NEPNEHJAUKYJISIPHO K IIEPBOMY KaHajly — BTOPOif, ropu-
30HTAJIbHBIN; CBEPXY KOCTEP MOKPBIBAJICS 3€MJISIHOM IOKPBIIKOi, Y IMOJOIIBLI OCTaB-
JISIJICST HENOKPBITHIE nosic mmpuHoit B 15 ¢m. Kocrep cpeanero pasmepa jgaBaj 0KoJio
110J1yBO3a ipeBecHoro yrisi. Koe-rae ynorpeoisiuch 1 KOCTPbI KpaMUAATIbHOI (POPMBL
C KBaJpaTHbIM OCHOBAHHEM.

B oTHOIIEHHH OpraHu3aluy TPyJa MPOLECC MPOM3BOJCTBA APEBECHOI0 YIJisl MOJI-
HOCTb{O0 COXPAHSUI PEMECJIeHHbIe TPAAULMU. YTJIeHOKeHHeM PYKOBOAWI CIelUasbHbI
macrep — yroJpliuK. CrenuaibHOil 00513aHHOCTBIO YIoOJIbLIMKA, — CO00LAeT CTaTbst
«Forge», — saBisieTcss HabJI0feHUE 3a yCTPOMCTBOM KOCTPOB KaK B CMBICJIE OUYHMCTKH
TOKOB BO3/lyXa, TAK ¥ YKJIa/JKu I0JIeHbeB, IpoOuBaHue CBUIIEH B KOCTpaX U UX 3a/ieJIKa
B CPOKHM, 3aBHUCSIIME OT KOJMYECTBA BbIIABAEMOr0 KOCTPAMM YTJisl... YIPABJIEHUE Or-
HEM, €ro paBHOMEepHas Mojjep)kKa Bclody...»* u T. . Pabora yroibliuka Obuia
OTBETCTBEHHON M TPYIHOM, TaK KaK KOCTEP MOr morpeGoBaTh €ro NPHCYTCTBHUS B JIIO-
0oe Bpemsl JIHJA U HOUH.

OHAKO TpH BCeil TPyAHOCTH paboThl MacTepa-yrojblUKa, €ro nojoykeHne GbUI0
NIPUBMJIETPOBAHHBIM CPABHUTEJILHO C II0JIOYKEHMEM PsIIOBBIX «BHEMHUX» pabouux,
HaxXoJAUBIINXCSl y HEro B NMOAUMHEHHU UJIN 3aBMCEBUIUX OT Hero. Mbl uMeeM B BUY
TI0/{PYUHBIX — yTJIEKOTOB, JIecOpy0OOB, BO3UMKOB YIJIsI U T. ]I

O upesBbIYAIHO TSDKENIBIX YCJIOBUSIX, B KOTOPBIX NPUXOAMJIOCH paboTath BCem
9TUM «BHEHIHUM» PabOUYMM, MBI Y)Ke FOBOPWJIM Bbillle. XapaKTepHO YIOPHOE CTpeMJe-

1 Encyclopédie... Tam >xe. 145. Byuno umeeT B BUly TaK HasbiBaemble cpefnedoiinbie Koneca,
rjae BOjAa IOCTYNAeT Ha JIONATKH KoJjieca NPUMEPHO HA BHICOTE OCH TIOCJIEIHEro.

2 Tam e.

3 Beck, Geschichte des Eisens, III, 545.

4 Encyclopédie..., VII, 136.
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HUe COOCTBEHHUKOB NPEANPUATUIL NEPeIOYKUTh 00SI3aHHOCTH 0 COAEPYKAHHUIO CPEICTB
TPOU3BO/ICTBA HA TUIEUM CaMUX «BHEIIHUX» pabouux. Ilocieanue NOJHKHBEL ObUIM MMETH
CBOMX JIOLIA/Ieif, TIepeBO30YHBIE CPEICTBA, TApy AJIs YrJs M PYAbl, TOIOPHl U T. II.
I10 moJioyKeHne OBLJIO YHACJIEL0BAHO OT BpeMeH pacliBera (eojanusma, Korjga Kpe-
CTbsIHE BBIXOAM/IM HA OApIIMHY CO CBOMMH CpEICTBAMU IMPOU3BOJACTBA, M, PA3yMeeTcs,
OBLJIO OUeHb BBICOJAHO [JIs1 X0351€B 3aBO/I0B. ‘

[TpuMeHeHNe KAMEHHOI0 YIJIsl 3aHUMAJI0 BO (DpaHILy3CKOIl MeTaJIy prui HacTOJIbKO
He3HauuTeJbHOe MecTo, 4To HM KypTuBpoH u Byumo B cBOeM HACTOJILHOM I10CO0UH
10 MeTayulypruu, Hu oAuH DBymmo B KamuraibHOW cTatbe «Forge», He yNmoMUHAIOT
00 9ToM Buje TOIUIMBA. EMy MOCBSITMJI JIMIIbL HECKOJIbKO OTPBIBKOB OapoH I'onbbax.
OueHb 00JIbIIOK MHTEPEC IPEACTABJISAIT TEOPETHUYECKUE PACCY)KAEHHsI aBTOPOB TOrO
BpPEMEHU I10 BONPOCY O IPUPOJE KAMEHHOTO YIJisi U BO3MOXHOCTH €ro IpPUMEHEHHsI
B MeTaJUIypruu. )

Bapon T'osbbax B cratbe «Charbony numer cienyiomee: «KameHHbIH yroib 9T0
TOoplouee BEILEeCTBO, COCTOsIIIEE U3 CMECH 3eMJIM, KaMHeil, CMOJBI M Ceph» L.

«MHEeHUST METaJUTyproB 10 BOIPOCY O TOM, MOYKHO JIM C YCHEXOM I0JIb30BaThCsl
KaMEeHHBIM yTJIeM JUIsi TUIABKU pPyJ, Pasfeuiuchy, — npoxospkaer Ionabbax. «-H
T'enKesib OTpULIAET BO3MOYKHOCTb €ro ymoTpebJieHHsi, HacTauBasi Ha TOM, UTO ITOT
yrojib CKOpee 3ajep)KUBaeT, ueM YCKOpsieT BBHIILUIABKY MeTayuioB» 2. OTCrofa BHHO,
4TO HE TOJLKO BO PpaHuuM, HO U B I'epMaHuu, I/le METAJIYPrusi B OTJEJIbHBIX Daii-
OHaxX CTosia Ha ropasfo OOjbIIeil BbICOTE, BONPOC O NPUMEHEHMM KAMEHHOIO yIJIsl
JUIA TUIaBKM pyJA elle He ObUl NPUHLUMIMAILHO peLIeH.

K aromy BpemeHn B AHTJIMM KOKCOBaHME YIJIsl ObLIO M3BECTHO Y)Ke B TEUEHHE Hec-
KosibKuX Aecartuiernii. Korja B 1764 r. Tanantiusbiit (pauiysckuit meraurypr YKap
6bUT KOMaHAMPOBAH IIPABUTE]BCTBOM B AHIJIMIO JUISI OCBOEHHUSI OIBITA 9TOM CTpaHbI
B MHTepeCyIolleil Hac 06,1acTH, OH Omucall B CBOEM M3BECTHOM oTueTe «Voyages métal-
lurgiquesy «HBIOKECTIIbCKHME TEeYd [JISl paspyIIeHHsi Cepbl, COJepyKalllelicsi B KaMeH-
HOM YyTJie, M IpeBpalleHusi MOCJeIHEro B TO, UTO HA3BIBAIOT «coaksy 3.

[Ipumep AHrjiuu He MOI GECKOHEYHO MITHOPHUPOBATHCS (PAHIYSCKUMHU YUEHBIMU.
Uepes 4 r. torxe Nonbbax mucan B cratbe «Fery: «Jlonro gymanu, 4ro B jese obpa-
DOTKM )KeJe3HBIX PYJ NMPUMEHUM JIMLIb JAPEBECHBI yIojib..., HO HEJABHO aHrJIMUaHe
HauuM crnocod ynorpebssaTh (34eChb) € J0CTATOUHBIM YCIEXOM KaMEHHBIM YroJb...
J1s1 9T0r0 HE0OXOAMMO, UTOOBI OH COAEPHA MAJIO MJIM He CO/IepyKasl COBCEM CEPHHCTHIX
yacTeil ¥ MHOI'O CMOJIMCTBIX» 4.

[Mocnepuss Gpasa ceujerenbCTBYET BCE HKe O IUI0XOM 3HaKoMcTBe ['osibbaxa ¢ 1ie-
JIsIMK KOKCoBaHusl. OH 1 MHOrue Apyrue (paHiy3cKue aBTophl CBOJUIIM 3HAUEHIE ITOI0
[poLecca K yHHUTOYKEHHIO Cephl, 3a0bIBasi 0 BaYKHOCTU yJaJeHHsi U3 YIJIsl CMOJIMCTBIX
BEIIECTB, KOTOpPbIE BO BpEeMsI AOMEHHOIO Ipolecca CKiiemBaiau Obl MIMXTY. 'onbbax
JKe CuuTaeT CMOJIUCTOCTb 0JIarONpUATHBIM MOMEHTOM, MCXOJsI U3 TEOPETHUECKOro II0-
JIOKeHUs, 4To cmosia Oorara (pJIOrHMCTOHOM.

Wrak, ninaska pyj npojo/pKaia BeCTHCh Ha JApeBecHoMm ToruuBe. ITpasaa, npen-
TIpUATHS >KeJle3HbIX MarHaroB Jurpuxa u Benjeseit norpedsisiay 00biMe KOJTUYeCTBa
KaMEHHOI'0 yrJjisi, HO JIMIIb B KaJUJILHBIX [OpHAX U T. II. MeYax JJisi BTOPUYHOI0 1Moo~
rpesa merajuia. B Tex ciiyyasiX, KOrja yrojib KOKCOBAJCs, 9TO COBEpINAJIOCh KpaiiHe
TIPUMUTUBHBIM M HeCOBEepIUEHHLIM 00pa30M: OH IPOCTO OOKUrajcs B Kydyax, I0ojao0-
HBIX «KOCTPaM» JIJIsi TOJIyuYeHHsl APEBECHOr0 YIJisi.

EMHCTBEHHBI mpumep oMeHHON IUIABKU HA KOKCE JIaeT HaM KOMIaHust «DHApI-
Mouncenny. Ilpu ee nenrpanbrom 3aBoje MMeIach 0cobasi MIOMAAKA ISl KOKCOBAHMSI
YUJIsl, TAe Yrojib ofKurajcst B Kyuax (YCTYIKa FOCTIOACTBYIOLIEMY YPOBHIO TEXHUKH),
HO ObII0 M HECKOJIbKO MeYeii, B KOTOPBIX YT0JIbHAsi MeJIOUb ClleKalach B KYCKH KOKCA.

1 Encyclopédie..., III, 1753, 190.

2 Tam rxe, 194.

3 Jars, Voyages métallurgiques, I, 209.
¢ Encyclopédie..., VI, 495.
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Kpaline xapaxrepsu, UTo U 3[€Ch KOK-
coBaHue OBUIO IIOCTABJIEHO TaK HeCOBep-
IIEHHO, YTO KaueCcTBO BBIIJIABJISIEMOrO Uy-
ryHa Obulo OYyeHb HU3KUM. YUyryH He ro-
JMJICST JUIs1 TOBAPHBIX OTJIMBOK (marchan-
dises) m ero mpUXOAMIIOCH TEPEILUIABIATL
B 0COOBIX meuax .

I'. Tipo6nema aytbs. Heobxo-
AUMO ClHelMasibHO OCTAHOBUTBLCSI HA TPOO-
JieMe JlyTbsl, UIPABIIEr0 HCKIIIOUHUTEILHO
BR)KHYI0 pOJib B Pa3BUTHM METAJLIYPrHH.
Bce aBrophl mpexkpacHo MOHHMAaU 3Haue-
HHE NPUTOKA BO3AyXa [JIsl Tpolecca
J1aBKU. «JlyTbe abGCoJIIOTHO HEOOXOAUMO
JUIsL TUIaBKM pYJ, B JIOMHAX, a TakKe JJIs
IUIABKY (METalIa) B )KEJIe30/1eNIaTesbHbIX,
KaJMJIbHBIX ¥ T. 1. TopHax. Becb Bompoc
3aKJII0YAETCsl JIMIIL B TOM, UTOOBI ycTa-
HOBUTb €0 CHJly M HalpaBJeHue B Co-
OTBETCTBMHU C XapaKrTepom paboTsl. Bosxyx
NO/laeTCs1 B FOPHBI NPU TOMOIUM BOJASIHBIX
BO3/lyXO/lyBHBIX YCTPOICTB, Pa3iyBaJIbHEIX
MEXO0B WJIM OTBEPCTHIl JJIs1 CBOGOAHOIrO
JlocTyTa BO3/tyXa», — ropoput Bymo 2.

Onucanue QpaHIy3CKUX CHCTEM BOJSI-
HBIX BO3JyXOJlyBHBIX YCTPOMCTB, Ha3blBae-
MBIX TpomOamu (trompes), umeercsi B psijie
npoussefiennit XVIII B. Ha namem puc. 5

Puc. 5. Tpom0Oet (BojIsIHBIE BO3/YXOAYBKH), (Fig. 7) nusobpa)xena cucrema Tpomo, npu-
yROspeipE ey B Jledune; usrasi B JIOQMHO M COCETHUX ATBIUHCKUX
paiioHax.

9T0 yCTpoifcTBO OBUIO BLIFOJHO JIMIUL B FOPHCTOH MECTHOCTH, XOTS H TpeGoBano
HeMHOro Bojbl. I'opHBIi pyueit TV X nojasan BoAy B pesepByap A, nuTaBUIMil 0JHO-
BpeMeHHO Tpu TpyObl CD, FF u GH. Kaxaas umena B JMHy 0KoJio 27 dyr. (8 M)
npu auamerpe B 16 moiim. (40 cm) u 3akanuupaiiace B 6ouxe DD, FF, HH 6 ¢yT.
B BBIIMHY U 110 juamerpy. Kaxgas Gouxa (cm. Fig. 2) Kpome OTBEPCTUs JUIsl BBOAA
Ha3BaHHOI TPyObl UMeJIa ellle BHIBOJHOE OTBEPCTHE BHU3Y, A TAlOKe BEPXHEE OTBEpCTHE
k, coenunennoe ¢ Bozgyxomposomom x (Fig. 7). Bo31yxonpoBojil BCeX Tpex Gouex
(%, ¥, ?) BeIXOIMIM B Gostee MMPOKyI0 TPyOy (pgrs Ha Fig. 1w mn na Fig. 2), coeqnHeH-
HYI0 C COIIOM, BCTABJIEHHBIM B (JOpMY TrOpHA.

Bopsinasi tpy6a CD u T. i. cocTaBnsinach U3 ABYX WJn Gojiee COCAMHEHHBIX CTBO~
JIOB e v y6a, BBILOJIOJIEHHBIX TaK, Kak 910 mpejicrasieHo Ha Fig 2. Bepxuss
yactb TpyOwl mpejacTasssiia cob6ow BopoHKy CE. JlyThbe OCYWIECTBIISJIOCH B CHIY
TOr0, YTO BOJA, MOmNajasi ¢ GOJILIIMM HAMOPOM B BEPXHIOI YacCTh TPyObI, yBleKasa
C co06010 3HAUMTEbHOE KOJIMUECTBO BO3MyXa, KOTOPBIM 3aCaChIBAJICS 10 IyTH Yepes
orsepcrusi FF, ff (Fig. 2), pacrioioykennble HibKe ropsia BOpoHku. Ilonajasi B Gouky,
BOJa pasbuBanach O >KejesHelif Kpyr H, mocTaBieHHBIH HA HO)KKaxX Ha jJHe GOUKwH.
Fig. 2 n 3 n306pa)<aior 910 mocsie/iHee NPUCIIOCOOIEHHE KAK CHAPY)KH, TaK U B pas-
pese. «3TO MO3BOJISIET, — FOBOPUTCA B ODHILMKJIONE[MH, — BO3YXYy, YBJIEUEHHOMY
C BOJIOM, BBIEJIATLCSI U3 Hee U coOupaThCst B BepXHeil yacTi 60UKH, I/ie OH COKUMAeTCs
W OTKyJa BHOBb IIOCTyHAIOLIUi 1o TpyOe BO3AYX TOHUT €ro uepe3 BO3LYXOIIPOBOJ
B TpyOy, mepexoisiiyio B COIUI0 ropHa. TpyaHOCTL obnajaHusi TaKUM BOJONA/0M.

1 Ballot, yka3. cou., 463.
2 Encyclopédie..., VII, 147.
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C MOCTOSIHHBIM KOJIMYECTBOM BOJBI, 3amMep3aHue MocJieJHell U npouue HeynobGcTBa He
MO3BOJINJIM OTHOCUTBLCS K CTOJIb IIPOCTOMY COOPY)KEHHIO CO BCeM J0BepHEM, KOTOPOTo
OHO 3acJIy)KuBaso Obi 1.

TpomObl, ynoTpeb/siBIIMECS] B MHUPeHeiCKuX NpOBUHUMAX, Hanpumep, B dya,
UMeJI TO YK€ YCTPONCTBO, HO HECKOJIbKO MHYIO BHeIHIO (opmy. Tam TpyObl umesnn
YeTHIPEXyroJibHOE FOPU30HTAJIbHOE CEUEHHE M BBIXOAMJIM He B OT/EJbHYI0 DOUKY Kayk-
Jiasi, a B OOIMT BO3LYIIHBI SILIMK, HEIOCPEICTBEHHO COEIMHEHHDII C BO3LYXOIPOBOIOM.

TpomObl SABISIMCH HauboJiee PeIKUM TUIIOM BO3AYXOAYBHOr0 ycrpoiictea. B mo-
JaBJISIIONIEM GOJIBIIMHCTBE CIyUYaeB JyThe MPOU3BOAMIOCH Mexamu. Bo ®panuun a1oro
Nepuojia NPUMEHSIIUCh, TIaBHBIM 00pa3oMm, JepeBsHHbIE KIMHUATHIE MEXH, H300peTeH-
Hple B ['epMaHuy B KOHIIE TNPE/bILYINEro CTOJIETHS] U BCKOpe 3aHeceHHble U BO Ppan-
1y 2. Pa3mepnl IepeBAHHBIX MeX0B Kojebanuch ot 7 g0 20 dyr. amuubl. Ko)kaHsle
MeXH elle He COBCEM BBIIUIM M3 ynorpedJieHus, HO NPHUMEHSUIMCh JIMIIb HAa MEJIKUX
¥ OTCTaJBIX NpeAnpusaTusax. CBoOoAHbIe 0TBEpPCTHS AJIsi MPUTOKA BO3LyXa IpPU OTCYT-
CTBUM Kakux Obl TO Hu ObLJIO MEXOB B0O0OILEe, pasyMmeercsl, MOIVIM NPaKTHKOBATbCS
JIMIIb TIPH CaMbIX MEJIKUX M HEOTBETCTBEHHBIX oyarax.

Kak mbl Bujenu, JHUUKIIONEAMST B CBOEM IepeuHe BO3LYXOLYBHBIX YCTPOHCTB
HUYEro He TOBOPUT HHU 00 SILMUHBIX HU O LUJIMHAPMUYECKMX INOPIUHEBBIX MeXaX (MM
TOUHEe BO3AyXOAyBKax). LlunnHipuyecKue BO3AyX0AyBKH HAuyald PacrnpoCTPaHATLCS
B Aurouu ¢ 1770 r. OfgHaKo B JOPEBOTIOLMOHHYI0 PpAHLKI0 OHU NONAJH JIMIIb B I10-
PSIIKe eMUHUYHOI0 ¥ MCKIIIOUMTEIbHOIO CJIyuasi — Ha LeHTPAJIbHbIH 3aB0J KOMIAHUH
«dugpa-Moncenu-Kpeso» B 1778 r.

Ha arom 3aBojie ObLJIO YCTAHOBJIEHO TPU BO3LYXOAYBKH TAKOT0 pojia, MPUBOJAUMBIX
B JIBW)KEHHE HEMOCPEJCTBEHHO KOPOMBLICJIOM IapoBOi MalMHbL. JIsi mojjeprkaHus
MOCTOSIHHOIO JyTbsl MPHU BO3MYX0JyBKax ObUIM YCTPOEHBI BO3AYILIHBIE PEryJISATOPHI,
SIBJISIBIIMECST TOCJIEITHAM CJIOBOM TeXHHKH TeX JHeil. ITH peryssaTopsl NpeACTaBIIsIH
€000l BepTUKaJIbHbIE LUJIMHAPLI CO CBOGOAHO XOASIMMY B HUX TSDKEJIBIMU MOPIIHAMH
(8 000—10 000 ¢yT. Kakmplit). B HMX Haruerascsi 3amacHOM BO3AYX, KOTOPBIH M .
10/1aBajCst B QypMbl CHJION TSDKECTH TIOPIIHS, BO BPeMsl Hepabounx XOJ0B BO3LYXO-
AyBoK. ITo cioam Bajuio Tpu BO3LYyXOAYBKH € peryysropamu Aasajiu B munyry 9 000
Ky6o(yToB BO3/yXa, TOrJa KaK BOCEMb J€PEBSIHHBIX MEXOB JIyulllell KOHCTPYKLMH,
CTOSIBIIMX HA TOM Ke 3aBojie, jasanu jmnib 2000 kybodyroB B munyty 2. Ho aro mc-
KJII0UeHue JIMIIb sipye MOAYEPKUBaJIo 00lee IpaBuilo.

unuaapuueckue BO3AYXOAYBKU TaK YK€ Majl0 THIMUHBI JJIs JIOPEBOJIIOLMOHHOM
®paHuuK, KaKk MajJ0 THNHYHBI JJIs1 Hee NapoBble MAMIMHLI, 0 KOTOPBIX NPUXOAMIIOCH
TOBOPUTb BHBILIE.

III. [Ipou3BOACTBO UyryHa

A.llomeHHB I mpouecc. [uadpanyscKoii MeTayypruy JaHHOro nepuoja
XapaKTepHLIMK SIBJISUTHCH JIOMEHHBIE TI€UM C «OTKPBITOIl I'py/bloy (ropHOM) (puc. 6).

ITo Hapy>KHOMY BU/Ly IOMHA TIPe/CTABIIsIA CO00i KUPIMYHOe CoOpyyKeHue B opme
napatenenunesa. upuna Kaygioit 6oKoBoil cropoHsl pasHsnach 20 QyT., BBICOTA
coopy>kenusi — 25 Qyr. u Gosbiue. [Ipoduiab KoMeHHON Teun SICHO BU/IEH HA puc. 6
Fig. 7—2. Beicora Bceit maxtel neun EL cocrasisuia npumepHo 21 ¢yr. (6—7 m).
BepxHuii oTpesok or KoJOMHIKA 10 YPOBHSI 3arpy30UHON IUI0IIA KN F, oKpy)KeHHOI
credkamu GG, umen npsimoii npoduib. Bbicora 9T0ro oTpesKa pasHsiIach Npud/H-
surenbHo 3 QyT.

Or ypoBHsi F' ¥ BHM3 miaxTa JOMHBI PACIINPSIACK, JOCTUrast HAUGOITbIIE M PUHE
Ha yposue /1, umenyemom pacnapom. Paccrosinne EI pasusiuiock 13 ¢yr. Or pacnapa
HAUMHAJIOCh KPYTOe Cy)KeHue maxThl. OTpe30K waxThl A0 ypoBHs KK HasbiBajCs
3anjieynKamu 1 CoCTaBJIsn 3 ¢yr. Ot HUX /10 Jiewanu (noJsia) L et Jiniiib HeCKOJIbKO
Cy)Kaloliuiicst TOpH BBICOTOI oKosio 6 (yT. 'OpH BBIXOAWJ HA TEPEAHION (MHAUE,

1 Encyclopédie..., VII, 147.

2 L. Becxk, ykas. cou. Abt. II, 938—945,
3Ballot, ykas. cod., 465—466.
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NOPOYKHYI0») CTOPOHY Teun (Ha Fig. 3—5 9ra cTopoHa ofpallleHa KHU3Y) U OTI0payKu-
BaJICSI ClIelMaJIbHBIM KaMHEM — [10pOroM. Bo3ayXoayBHbIE YCTPOICTBA pacnoJiarajuch
Ha OOKOBOM CTEHKe, ClpaBa OT MOPOYKHOM.

Bonpoc 0 Kpyryiom wjiu MHOMOYTOJbHOM IOTIEPEUHOM CEYeHUH JAOMHbBI O)KUBJIEHHO
AebaTupoBajICsl B TEXHUYECKOHl JimTeparype Toro mepuoja. B uactHocTH, Peomiop
(KpynHenumii Mmerayutypr, ndcaBmuii B 1722 r.) JoKa3blBasl, 4To KPyrjoe CeueHne cos-
Aaer OOJIbIIYI0 MPOM3BOAUTEIBHOCTb AOMHBI M UTO €CJIM €r0 He BCerja JOCTUTa M Ha
NPaKTUKE, TO MPUUMHON 9TOMY OBLJIO JIMIIb HMU3KOE COCTOSIHME CTPOMTEJIbHOIO JleJla.
HeiicturenbHo, y)ke B Havaje XIX B. mpuinuim K Kpyrjiomy CeUeHHIO Meuveif.

B uurepecyromumii Hac mepuoji BEPXHUH OTPE30K (FOpPJIO) MIAXThl ¥ T'OPH MMEJIH
YETLIPEXYT0JIbHOE CeUeHre, a OCHOBHAS YaCThb LIAXTHl — BOCBMUYT0JIBHOE.

CTeHKM JIOMHBI COCTOSIIM U3 HECKOJBLKUX PS0B KJIAAKH, BO3BEIEHHBIX HA MPOY-
Hom QyHnamenre (Fig. 2, BCCP). BuyTpu QyniameHTa ocTap/sijach Cxojuarasi raj-
gepesi Q AJisl TIPOCYUIKHM I1€YM M [JIsi MHBIX HA3HAUEHHi.

[TepBoii BHYTpeHHe KiIaJKol siBJsiiach TaK HasbiBaemast ()yTepoBKa WJIM OrHe-
ynopHasi KjiajgKa neueif. Ona fo/mpKHa ObUia BbIIEPYKATh BCE MEXaHUUECKHEe 1 XUMUYeC-
Kue BO3JEHCTBUA JOMEHHOro mpouecca. [1pu 3arpyske marepuasn pasduBal ee CHIIOMH
najeHus, 3aTeM OHA I10JBeprajach pazbefaHul0 B CUJIY BBICOKON TEMIIEPATYpPLI U XH-
MHYECKUX CBOMCTB rOpPSIIMX ra3oB, pacKajeHHBIX BELIECTB U T. /.

[Toaromy it (yTepoBKH BbLIOMpAIMCh COOTBETCTBYIOUIME CTOHKWE MaTepuasibl.
IllaxTa BHIBOAMJIACH M3 OrHEYNOPHOI0 KHUPMUUA, 3AIUIEUNKH — M3 YTPaMOOBaHHOIO
YKUPHOrO ((popMOBOUHOr0) mecka. I'opH yKe KJlayicsi U3 LieJbHBIX OPYCKOB KPENKOro
necyaHuKa, XOpOIIO 00TEeCAHHOI0 M CJIOXKEeHHOro 6e3 pacrBopa. B aApyrux yactsx
JIOMHBI PAaCTBOPOM CJIy)KUJIa [JIMHA, HO HMKOUM 00pa3oM He M3BeCTb, BBU/Y JIerKo-
[JIABKOCTU TI0CJIEHEH.

Orneynopuas Knajgka 0Oblia OKpy)KeHa BTOPOIi KJIAJKOi, TaK Ha3bIBAEMbIM BHYT-
PEHHUM KO)KyXOM, U3 KpacHoro Kupnuya (Fig. 2, PP), a CHapy»u — TpeTbeil KiraaKou
U3 TOr0 )Ke Marepuasia, TaKk Ha3blBAEMBIM MACCHUBHBLIM MJIM BHELIHUM KO)KyXOM, OUeHb
3HAuMTE/bHOI ToNmuMHbl (Fig. 2, ARRA). Bce Tpy KiIajiKu OblIM YKPEIUIEHBI )Kese3-
HBIMU CBA3SIMH.

Merajutypram, paccMaTpuBaeMoro HaMu IepuUoAa, ObLT Y)Ke 3HAKOM (DaKT Heoau-
HAKOBOI0 PACIIMPEHUs] PA3IMYHBIX CJI0eB Kiaaku. «Henb3st 3abbiBaTh ycTpauBarhb
NpPOAYUIMHBY, — 3aMmeuaeT Bymo, — «TaK Kak 0e3 9Toro KjiajKa TPeCHET BO MHOTUX
MecTax. IT MPOJAYLIMHEL B JeHCTBUTENLHOCTH AAl0T OOJIBILYIO FapaHTHIO, YeM KeJies-
Hble CBSI3M MJIM JI€PEBSHHDbIE CKpEIUIeHUs, yIoTpedsieMble MHOTMMU JJIs1 COXPAHEHUST
KJIa/IKH. .., HO KOTOpPbleé HUKOIJA He MOI'YT HPOTHBOCTOATH pa3pshKeHu1on . MaccuBHBI
KO)KyX 3aKaHUMBAaJICsl y3KHMM CTeHKamu AA, HOCHBIIMMM Ha3BaHHUE HAIMUJIBHUKOB U
OropaYKUBAWIIMMU KOJIOIIHUKOBYI0 3arpy30UHyI0 IUIOMaAKy. PyTepoBKa U BHYTpEH-
HUI KOXKYX KOJIOIIHMKA IOABIMAJIUCHL HAJ[ 9TOH MJIOLAAKONH NPUMEPHO /10 IO0JIOBUHBL
YeJI0BEYECKOr0 pOCTa.

[TepexoJum K ONMCAHMIO CaMOr0 JIOMEHHOI0 Iipoliecca. MarepuaJbl, NpejHa3Ha-
YEHHBIE JJIS IUIABKU (TaK HasblBaemasl LIMXTa), 3aChlaJUCh B TeUYb OIPe/ieJIeHHBIMU
MOPLMSAMHU, HOCSLMMM Ha3BaHHE KaJOll MJIM 3achiloK. B npoBuHuun Bappu kasoma
CoCTOsIa U3 BOCBMM KOP3UH YIJIS, OJAMHHAALATH KOP3UH TOArOTOBJIEHHOU pyabl U
0/IHOIT KOpP3KUHBI (DJII0COB MJIM TIaBHEH. B To Bpems ynoTpediisijioch iBa copra (rocoB:
M3BECTKOBbIE W IVIMHUCTBIE. Kasiou 3achlliajuch 10 Mepe OIYyCKAHUS YyKe HaXojs-
uieiicst B neud mMXThl. CTeMeHb OMyCKaHHMsI M3MepsUIach CHeluaibHbIM paboyum Ha
KaJIOIIHUKOBOM TutowaaKe (Fig. 4). Jlyist 9Toro Cay)Kusl WHCTPYMEHT, HallOMUHABIIMIA
YKEJIESHBI JIOM.

Korja neub Obuta 3ajyTa u ee CoepyKUMO€ YCIEBaj0 pasroperbcsi, pabouuii ye-
pe3 oKHO Mexay Temmnesem (M) (tarke Fig.), oOpasyiomum BepxXHUil Kpail OTKPBITOMH
JIOMHBI ¥ TIOPOI'OM, YCTpauBasl PEIIeTKY M3 JIOMOB, UTOOBI MPENsATCTBOBATD YIJIIO IIPO-
BaJIMBATBCSl B MeTa/UIoNpueMHuK. [Tpu 9TOM JieTKa (BBIIYyCKHOE OTBEPCTHE) 3amasbl-

! Encyclopédie..., VII, 149.



Puc. 6. lomeHHasi neyn.
Fig. 7 — BepTtukalbHbI! Faspes uepe3 MNopoXkHyw cropony; Fig. 2 — BepTuxainbubiii pagpes uepes (ypmeH=

Hyi0 cTopony; Fig. 3 — [opusonTajibHbIi paspes wa ypoBHe 3arpy304noit muomanku; Fig. 4 — Taxo# e
paapes Ha ypoBHe pacnapa; Fig. 5 — Takoit )xe paspes Ha ypoBHe (ypM.
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Pic. 7. [omeHHasi redb B JeilcTBuiu.

Fig. 1—2 — ITOAroTOBKA TOYBEHHOH (OPMEI IS OTIMBKM IThiKA; Fig. 3—4 — IlepeBo3Ka roroBOro IUTEIKa
Ha KaTKax.

Bajiach I'JIMHOI 10 BBEICOTHI Mopora. O0pasyonmics yryH CTeKasl 10 KarvisgM B MeTasl-
JIOTIPUEMHUK BMeCTe CO mulaKamu. st oTjieieHusl TocjaeflHUX pacnjiaBjieHHas macca
nepeMenMBagach 1 BpeMsi OT BpPeMEHM LUIAKM CHYCKaJuCh Yepe3 Topor.

ITocsie TOro Kak MeTaUIONPUEMHUK HAMOJIHSJICS METa/UIOM, JieTKa npoGuBajack
U TPOU3BOMMIICS BhIMycK uyryHa. Ilepee/bHblii UyryH OTJIMBAJICS B TAaK HasbIBAEMBIE
UymIKy 1M WTHIKK. [UUIs 9T0ro yeTpanBajuch moyseHHsle Gopmbl. Puc. 7 usobparxaer
NOArOTOBKY (OPMBI JUIsi  OTJIMBKM INTHIKA. [OTOBBIA IITHIK MEPEBO3MIICS Ha
KaTKax.

Peakisl BOCCTAHOBJIEHHSI YKeJie3a U3 py/ibl B JOMEHHOM Ieud U JajbHeHunii npo-
11eCC HACBILEHK YKeJieaa yriiepooM, paccMaTpUBaIMCh aBTOPAMU TOT0 BPEMEHH TAKOKe
B Jyxe (uiorucToHHoii Teopuu. 1o UX c0BaM, 1eJI0 3aIUI0UAI0Ch B OUMIIEHHH (KEesIes3-
HOT'0 3JIEMEHTa» PY/Abl OT MOCTOPOHHMX IPHUMECEil: CepHUCTHIX, COJISIHBIX, 3EMJIMCTBHIX
BelecTB M B oboramiesun ero urorucroHom. OjHAKO B JOMEHHOIl meun yJaBaJloCh
OT/IEJIUTD ellle He BCe «4y)KepOojAHble MpumMecH». UyryH — «3T0 HEUHCTOE HKejIe30, ere
He OT/IeJMBLIEECS] OT BCeX IIOCTOPOHHMX BEIECTB, C KOTOPHIMM OHO ObUIO CMELIAHO
B pyae» .

Hainunem cepHUCTLIX U 3eMJIMCTBIX (B PEaJbHOM, a He (UIOrHCTHUECKOM 3HAYCHHH)
yacreif 06BICHANMCh, COrJTacHO PeoMIOpY M ero mociiefinBaresisim, BCe CBOUCTBA UyTyHa:
€ro JIerKoIUIABKOCTb, XPYNKOCTb W TBepPAOCTb. Pasnuunoe cofepykaHue 3TUX MpH-
Meceit 06yCJIOBIMBAIO PA3HUILY MEKAY OCJbIM M CephiM UuyryHOM. «benble uyryHsl
unile, yeM cephle, OHM cojepyKar GoJiblie jykesesa... B cepuix 0osiblie MOCTOPOHHUX

1 Réaumur, ykas. cod., 2.
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BELIECTB, TPEXIe BCEro, BEPOSITHO, GOJIbLIE 3eMJMCTOrO M GOJbIIE CTEKJIYIOUIErocs
BeIlleCTBA, TOr0, YTO HA3bIBACTCS... IIJIAKOM L.

ITepeiiiem K upe3BbIYAHHO BaYKHOMY BOIPOCY O TPOM3BOAUTENLHOCTH JOMEH.
«I1pyn HameyeHHBIX HAMM MaTepuasax», — MumeT Byuno, — «3ajayTast JoMHa MOYKET,
npu 20 3ackmKax npoussectu 3a 24 yac. 5 000 Qynr. (2,6 m) uyryna u npouepixaThest
Ha TaKoii pabore Gosiee roga. I'oBopsiT, UToO €CTh Py/bl, KOTOPHIE IPU TOif yKe paboTe
pawor g0 6 000—7 000 ¢yHT.; TaK UM HHAYE, HO KAUeCTBO PYABI ¥ YIJIsl U HENOCTATOK
3a00TJIMBOCTU MJIM ITIOHUMAHMA JieJla, YacTO CBOAST 9TO KOJIMYECTBO MeHee uem K 3 000
(ynr.2. Tlo muenuio Basio, Ha TMpaKTHKe eXKeJHEBHBIH BBITYCK Yyr'yHA COCTABIISI
2 000—2 500 ¢ynr. (1—1,2 m) na jomHy, HO TociefHue paboranu B cpensem 6 mecs-
ues B rogy ®. Taxum 06pazom roposas npoaykuust He npepsimana 350 000—500 000
dyur. (175—250 m).

CratucTUyecKie JaHHble, MMEIOLIMecsl B HaIleM paclopspKeHuH, B oblem moj-
TBepXKAAIOT ITOT BhIBOA: 400 000 rynr. mmm 200 m yyryHa Ha JOMHY SIBJISIIOTCSI Hau-
Gosiee pacnpocTpaneHHoit nuppoii BbpaboTKu. [IpaBaa, Bo MHOrMX CJydasix NpOM3-
BOUTEJILHOCTD JoMeH Obula Beime (350—500 m), HO 9T0 ypaBHOBEMIMBAJIOCH HUUTOMK-
HOW MPOU3BOAUTENILHOCTLIO psijia Apyrux 3asojoB (Menbume 100 m B rop). Llensl Ha
4yryH KoJe0aJuch A0BOJILHO CUJIbHO, B 3aBHCHUMOCTU OT MeCTa M Bpemenu. ITo coob-
menuto JleBaccepa B mepBeiii rog Bemukoil (paniyscikoit peBosOLMK UyTyH CTOMI
or 11 ¢pauxos 40 cautumoB 10 14 ¢paukos 10 canrumos 3a 100 k2 *. llena uyryna
Ha Oosbimom AJUIeBapCKOM 3aBojie B aen. Mseprl, coctaBnsia 12 ¢pankos 50 caHTUMOB
3a 100 ke, na sasope benbe B jen. Bepx. Céwnt — 17 ¢pankos (85 mispos 3a 1 000
Gynt.), B Box€ (tor )xe genaprament) — 16 gpankos, Ha OGypryHacKux Hpenpus-
tuax (men. Kor n’Op), Kax mpasuio, — 18 ¢paunxos.

Jlanubie 10 Ce0eCTOMMOCTH 4YyryHa OuYeHb MpPOTHMBOPeUMBHL. Ilo JOCTATOUHO
0GocHOBAaHHOMY MHeHMI0 JleBaccepa THMIMYHBIM MOMKHO TPHU3HATL CTpoeHHe cele-
CTOMMOCTH 4yryHa B TpoBuMHIMM Jlopuuos. Tam u3AEep)KKM B NPOU3BOACTBE
cocrapisinu 849, mpoaakHoii nensl uyryna, 169, ocraBanoch Ha o0 mpuGLUH,
BKJIIOUaBLIeil ¥ amoprusaumio. ChesaB COOTBETCTBYIOUIME MEPEPACUeTHl, MOJYUMM,
yTo B YMCJIe M3JepyKeK npousBoacTsa (100%), TOMIMBO (IPEBECHBINH YroJib) 3aHMMAET
689%, coipbe (pyma u Quocsl) — 289%, sapmiata — 9%,. OT npoga)kHoi »<e IeHb
3apmiata coctaBut 7Y%, 5.

Paccmorpum cocraB pabouero KoJuleKTiBa, 06CTy)KUBABIIEro JOMEHHBI Tpolecc.
Own ciarayicst 06bIYHO M3 MacTepa-IUTEHIINKA, IBYX 3aBAJILIIMKOB U HECKOJBbKUX TIOJ-
Py4HBIX. Bech KOJUIEKTHB 1nosTyyas B ieHb 16 TuBpoB (0Koio 6 py6. 30710TOM), 3 KOTO-
pbIX GOJIbINast 4acTb MPUXOAMJIACH HA J0MI0 juTeiinmKa. ITocienuuii emie coxpassi
PSL YepT pEMECIIEHHOr0 MacTepa W MOr Obl CIY)KUTb NPEKpacHOi MILTIOCTpalyeit
K cj0Bam Mapkca, uTo «peMecsIeHHOe UCKYCCTBO OCTAeTCsl OCHOBOIT MaHy(aKTyps» 6.

«JlureiuKy 00BIYHO JiepyKaT CBOM PaboThl B 0OJBLLIOM CeKperey, — coobIaer
IHUMIITONEUS], — ITUM OHM OOXOIST BOMPOCHI, KOTOPbIE HE MOTYT pPa3pelIuTh...,
OHM 6OATCA yBENMUYMTH YUCJIO CIELMATMCTOB B MX o6jactuy 7. Jlureiumiu eme He
YCIeau npeBpaTUThCSl B YaCTUYHBIX pabouuX, O0CTABAsiCh YHUBEPCAILHBIMU 3HATOKAMM
CBOero jaesa.

Kaic pemecrennpiii macTep umes mogmacTepbes, TaK M y JuTedIuKa 6bUTH TOJ-
pyuHble — ropHopeie. Ha HHX-TO NMPaKTHUeCKH M BbIMafasa BCS TSHKECTb paboThl MO
YCTPOMCTBY DEIIETKH B MbUIAIOMEM TOPHE, TEPEMENIMBAHUI0 PACKAJIEHHOr0 MEeTasna,
BBIIYCKY IUIAKOB, OYMCTKE FOpHA OT HACTHUJIEH W T. m. OHM BBINOJHSAIM U OTIMBKY
N0Ji, pyKOBOJACTBOM MacTepa-iauTeiluKa.

Réaumur, yKas. cod., 391. To jce nuumer Jars B IepBOM TOME CBOeil paGoThl.
Encyclopédie..., VII, 152,

Ballot, ykas. cou., 419. _

Levasseur, Histoire des classes etc., 675. 1 ¢panx = 37 won.
Levasseur, ykas. cod., 529—530,

K. M a p x ¢, Karmuran, 1. I, crp, 279,

Encyclopédie..., VII.
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[To faHHBIM TOrO K€ MCTOUHMKA TOPHOBBIE «IOJDKHBI 00J1aJaTh BCEMU MO3HA-
HUSAMU JMTEIMKA 1 J00aB/siTh K 9TOMY MHOIO BHUMaHMUS U ycepausiy. Mexxay tem
oriata 9TUX TOPHOBBIX OblJla COBEPLUIEHHO HMYTOXKHA. Byumo, KaK MpeicTaBUTeb
NepeioBbIX KaMUTAIUCTHYECKUX METa/UI03aBOUMKOB, BBICKA3bIBAJICSI NMPOTUB pPEMeC-
JIEHHOI MOHOTIOJMM MAacTepOB-JIUTEHIMKOB U Ipejiaraj OTKPBITh LIKOJIY JIMTEeHHOro
aena. Ho, pasymeercsi, B 0pEBOJIIOLIMOHHBIX yCJIOBUAX 00 9TOM HE MPUXOAHIIOCH U
MeuTaTh.

KocHeMcsi B HeCKOJIBKUX CJIOBAaX JIMTeMHOro fena. B ciyuae npousBoAcTBa JIUTeH-
HBIX YyT'YHOB MJIM, KaK TOI/la FOBOPUJIM, (TOBAPHBIX UyTYHOBY, JIUTbE YacTO MPOK3BO-
JMJIOCh HEMOCPEACTBEHHO U3 JOMeH. YyryHHo-nmTeiiHoe NpoM3BOJACTBO OXBATHIBAJIO
MMPOKKii accoprumenT usfenuii. Ilpe)xae Bcero us dyyryHa oTJMBaMCh MHOTHE THUIbI
apTHJUIEPUIICKUX OPYAMil (pasIMYHbIE MOPCKHE OPYAMsi, MOPTUPHL U T. [.). Buipouem,
B IIyIIEYHOM MPOM3BOJACTBE INPe0OJaaloliuM MaTepHaioM OCTaBaIMCh CILJIaBbl ME/IH.
Iajiee U3 uyryHa OTJIMBAJMCh IylIeuHble s14pa U 00MOBI. Ba)kHoii craTbeit uyryHHO-
JIATEHHOr0 NPOM3BO/CTBA SBJISUIUCH BOAONPOBO/HEIE TPYObl, TEXHUKA OTJIMBKH KOTOPBIX
oTaMvasach OOJIBLIOI CJI0)KHOCTBIO. M3 9TOr0 >Ke merasuia JIMJIMCh TOJIOBHBIE YacTH
MOJIOTOB, HAKOBaJIbHM, TUIIOLMIIbHBIE Basiblbl, O0JIMIIOBOUHBIE JAOCKH ISl MPOMBIB-
HBIX GapabaHoB U JJIs1 PyAOAPOOUIIOK U TOMY TO00HbIE YaCTH MAaHY(PAKTY PHBEIX MALIKH.
Hesb3si He yNoMsiHyTb TalOKe 0 MpPeAMeTax 1epKOBHOIO M JIMUHOrO 00MXO/a, BhIIy-
CKABIUIMXCSI B OUEHb 3HAUMTEJILHOM KOJIMYecTBe (HeOONbIIME KOJIOKO0JIA, pEINeTKH,
JBEpY, KaMUHHBIE JOCKH, Tepujia, KyXOHHbIE NPUHALJIOKHOCTH U T. A.).

[Mymku, TpyObl, KOTJIBI MU TOMY I0J00HBIE M3/IEJIMsI OTJIUBAJIMCh B TIJIMHSAHBIX
Gopmax. Manasi npou3BOAUTEILHOCTD (POPMOBKH B IJIMHE MO0y 1aja nepeitu K gop-
MOBKE B T€CKe, 0JJHAKO B J0PEBOJIIOLMOHHBII MEPHOJ MOCIeAHsIsA He TOIyunIa Inpeod-
JlaJlalollero 3HaueHusl.

[lluporoe pacrmpocTpaHeHne MMesia JiMlib TaK HasbiBaemasi OTKphiTasi (opmoBKa
B IleCKe COBEpIIEHHO aHAJOTMYHasl YCTPOMUCTBY (OPM ISt MPOCTHIX uyineK. Pasuuua
3aKJII0¥ajiach JMIIbL B TOM, 4YTO YriyOJjieHHe B IIeCKe Jle1aJloCh He Ha-rjia3, a mnyTem
BJAB/IMBAHUS B IECOK JepeBsAHHON Mojend. Tak OTJMBaIUCh HAaKOBAJIbHH, MOJIOTA,
KaMUHHbIE JOCKU U T. 7. POpPMOBKA B ONOKAX MOJIyuMJia JOCTATOYHOE PA3BUTUE JIUIIb
BO BPEMsl M I0CJIe PEBOJIOLMM, A MOTOMYy Oy/eT PacCMOTPeHa B HAlleM CJIefylolleM
OuepKe.

B. Ipou3BOACTBO KOBKOro uyrysa. KpailHss XpynKoCTb TOHKHX
M CJIOYKHBIX UYTYHHBIX OTJIMBOK MoOy»iaia (PpaHIly3CKHX METAUIyproB K ONbITaM
110 TIPUAHUIO STUM OTJMBKAM 0OJIbIIEi TPOUHOCTH, MHAYE TOBOPSI, MO NPeBPalIeHHIO
uyryHa B KoBKuii uyryH. IlepBoe TeopernuecKoe 000CHOBaHME IpOLECCA TPOM3BOA-
cTBa KOBKOI0 UyryHa MoJiyuumsio B paborax snamenuroro Peomiopa. Ipakruuecku aror
npolecc ObUI M3BECTEH M pPaHbIe, HO COCTABJISI CEKPET y3KOro Kpyra macrepos-
JIUTEHNIINKOB.

Corylacio Peomiopy, NpOM3BOJCTBO KOBKOI'O UYyryHa 3aKOuajioChb B OT)KuIe
(«alycupoBaHUM») OTJIMBOK U3 (eJIoro 4yryHa B NPUCYTCTBUM CHJIBHO OKHCJISIOMX
BEIIECTB B MOPOLIKE. OT)KUI' NPOUSBOJMIICS B CIIELUAIbHOM Ieud, CKOHCTPYMPOBAH-
Hoit Peomwopom. Teoperuuecku Peomiop mpeacTaBis cebe peaKlMH, IPOUCXO/MBILHE
B NeuH, CJIEyIOLIMM 00pa30M: «i3 NPUBEJEHHOr0 BBILIE PACCMOTPEHNS COCTAaBa UyryHa
BBITEKAJIO, UTO JUlsl €ro «ajiyCHpOBaHMs» HEOOXOAUMO YHHUYTOXKHUTH B HEM HM3BECTHYIO
JI0JII0 TIOCTOPOHHUX mpumeceity. «Huuero He moryio GbITb €CTECTBEHHEE [aJbHEHIIero
pasBuTUsl 3TUX BBIBOJOB U 3aKJIl0UEeHHs1, 4YTO €CJII YyryH COBEPILIEHHO HCCHOC?ﬁeH
BBIIEPYKATh KOBKY M B TO )K€ BPeMsi TaK TBep/, TO 9TO OOBSCHsIETCsI €ro KpaiiHel
HACHIIEHHOCTBIO CePOil M COJISIMH, UTO OJHOBPEMEHHO J(eIaeT ero u OoJsiee MIaBKUM, —
nuuer PeoMiop, — a TOTOMY 51 pelIuJI, YTO BECh CEKPET ero CMsArueHusl, €ro ajycu-
poBaHuMsl 3aKJIIOYAETCS He B UEM MHOM, KaK B TOM, yTOOBI OTHATH Y HEr0 YacCTh 9TOI
cepbl... Te yKe NMPOLECcCH U T€ YK€ BElIecTBa, KOTOpble OTHUMAIN Y TPYAHO obpabarsl-
BAEMBIX CTaJIeil MX M3JIMIIHIO Cepy, A0JDKHBI ObUIM OKa3aTh HEKOTOPOE MOL06HOE HKe
JieiiCTBME U HA YyTyH... BellecTsa, Mpou3BOJslME TaKoe ACHCTBHE..., — ITO 3EMJIN-
CThle, CAMBle ILEJIOUHBIE BELIECTBA...: KOCTSHAs BOAA, yroJjib, MeJ, NpeBpaileHHbIi
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B NOPOIIOK» X. ONBITHBEIM ITy-
Tem Peomiop pomern fo mpume-
HEHHsSI IIPU OTIKUTE H>KEJIE3HOIA
OKaJIMHBI, U3BECTHOM B TO BpPEMs
1o/, Ha3paHuem safran de Mars.
Haxkownen, Peomiop ybenuics B
NPUTOJHOCTA JUIs1 9TOM Liesu
TaK)Ke M YTroJbHOTO IMOPOIIKA.
Bce otm Bemiectsa, 10 MHEHHIO
HCCJIE0BATeIs], OTHUMAJIM Cepy
y UyryHa M TeM CaMbIM CMsI-
Yl ero.

JLJ151 Hac COBePIIEHHO SICHO,
B YeM 3aKJII04ajioch 3abiyrKie-
Hue Peomiopa, crosimiero Ha
N03uIHUAX  (JIOTMCTOHHON Teo-
puu. Ha camom pmene mpu or-
YKUre OTJIMBOK COJepyKalluiics
B 0eJIOM UyTyHe LIeMeHTHUT pac-
NajlaeTcsl Ha yKeseso U yriiepoj,
omxura (B BUE CaXu), a IIOo-
CJIeIHUI OKUCIISACTCS PYL0H 1in
OKAJIMHOM, WJIM JpPYyTMMHU CO-
OTBETCTBEHHBIMHM BeLLECTBAMM.

~ Jis nosyuyeHusi KOBKOIO
yyryHa Peomiopom Obuia CKOH-
CTPyHpOBaHa Ieub, U306 paykeH-
Hasi Ha jpuc. 8,5B3sTOM U3 Ha-
3BaHHOi1 pabotel. Fig 7 usobpa- :
YKAaeT IIJIaH IIeUu. AAAA__qe- Puc. 8. OnxuraresibHast Inedn AJisA TIPOM3BOJACTBA KOBKOT'O
ThipE BO3IYXONPOBOAA, 1O KO- dyrysa.
TOPLIM CoBepIIAeTCs! CROGOMBIL  [1E: | Mepusopmansunis paospeo nows via vpoome sarpysoumu
NPUTOK BO3ayxa, BB — 0TBEp- creHKamu; Fig. 4—7 — Jletanu meun.}
CTUSI U 3arpy3Kd  CYXHX
apos, E, C, D, F — neperopoaxu, OTAeJsIOIIHe CpeHuiT AIMK 0T KpaifHux: obe
Napel MEPEropoioK CKpEIUIeHbl M@Ky c000if, KaK 9T0 mokasaHo Ha Fig. 9. Buemmnuii
BUJL Ieuu mpejicrasied Ha Fig. 2 u 3, rae meub u3o0pakeHa ¢ MPOTUBOIOJIOMKHBIX
CTOPOH.

Ha Fig. 2 BpiuyTa 3ajiel0unasi CTeHKA U3 OTHEYIOPHBIX KUPIUUMKOB (Fif. 4—6)y
CpeHero snwmKa; Ha Fig. 3 oanoro u3 00KoBEIX. B 000X cilyuasix Ha pUCyHKE He
NI0OKa3aHa BEPXHsAS KpBIIIKA, 3aKPbIBAIOLIAsl Teyb.

B siumkn yxiansisanuch HeGobIINe OTJMBKU U3 (€J10ro uyryHa B BHAE TOTOBBIX
U3JeJIMi U nepechnaauch I1€PEUNUCIIEHHBIMU BBIIIE BEUIECTBAMU: PA3JIUUYHBIMU YT 0JIb-
HLIMH NOPOIIKaMM, YKeJ1e3HOM OKAJIMHOM 1 T. JI. 3aTeM Ieub 3aKpbIBaIach U 3a)KUrajach.
Peomiop y6Genusicst, uro TemnmepaTypa B meuy A0JDKHA OCTABATLCSI YMEPEHHOI, «UTODBI
OHa He OBUIA B COCTOSIHMM PACILIABHTb OTJIMBKMY 2, McCiieloBaHust MOCTeHEro BpEMEHH
[IOKA3aJIM, 4YTO 4YyryH JA0JDKEH IOJ0TPeBaThCsl 10 CBETJIOKPACHOIO KaJieHHsi (OKOJIO
1 000°). Peomiop mpepnaran BapbupoBaTh MNPOJOJDKUTETBLHOCTh OTIKUIA B SaBUCH-
MOCTH OT TOJILMHBEL OTJIMBOK, i

Otkpeitue Peomiopa HecommeHHO MOIJIO MMETb OrPOMHO€ IIPOU3BOJICTBEHHOE
3HaueHue, TOCKOJBKY Ipu cjabom pa3BUTUM MeTaystooOpabareiBalolieil TEXHUKH
BOSMO)KHOCTb OTJIMBATH CJIOYKHBIE Belild M 3aTEM OT)KUIaTh MX OTKpbIBaJa I'PAHAMO3-

Sy 5

Pl ey
X0

1 Réaumur, ykas. cod., 452—454.
2 Réaumur, ykas. cod., 452—454,
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MAESIPRI

Puc. 9. TlonyuyeHne jene3a KaTaJOHCKUM CIOCOGOM.

Fig, 7 — BHewHunii BHJ >KeJe30/1e/1aTaIbHOTO 3aBOfia C TOPHOM M XBOCTOBBIM MOJIOTOM AJIA OGXKMMa KpHLbL;
Fig. 2 — BepTHKaJbHBI pa3pe3 TOr0 e TOMEIIEHHUsT.,

Hbie nepcnexktyBbl. Ho B cumy o6imux ycinosuit craporo pexxuma nsobperenne Peomiopa
HE TOJYUYHUJIO JOCTATOYHOIO TPHUMEHEHHsI. Peomiop 3aHMMasCst STHM IpEenMyIIecT-
BEHHO B ONBITHOM mopsigKe. ITocrpoennasi yke mo ero npoexry manydaxrypa B Koue
He JaBaJia INpeIIpUHUMATENSIM JOCTATOYHOr0 JAoxXoja L.

TexXHUKO-9KOHOMUYECKHIT ypOBEHb NPEANPUATHI, TLITABIIMXCS OCBOUTbH HOBBIi
MPOLECC, MPENATCTBOBAJ YCHEIIHOMY “Pa3BepTHIBAHUIO ITOTO Jiefa.

IV. [IpousBoagcTBo Kenesa

A. CoiponyTHBil cnoco6 monydeHuss xemnesa. g xobbun
yKeJie3a B paccMaTpuBaeMBlif Mepuoj| CyIIecTBOBAJIO, KaK Mbl 3HAaeM, ABa crocoba —
CBIPDOAYTHBIM W KPUUHBIIA.

[lepBelif, yHacmenoBaHHblil OT riyGOKOI APEBHOCTH, ObIJI PACIpPOCTPAHEH B JKO-
HOMMYECKH HauboJiee OTCTAJIBIX I0)KHBIX M I0T0-3aNajiHbIX pailonax dpanuuu: B [Tupe-
HeHCKUX mpoBuHIuMsX, Jlanregoke u T. 1., a Taroke Ha Kopcuke. IToT €noco6 mosry-
4iJI HA3BAHKME KATaT0HCKOr0, TaK KaK OblJT 3aHeCeH M3 ucnanckoit obnactu Karamonuu.

1 Réaumur, ykas. co4., 452—454,
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CyMMmapHas NPOAYKIHs yKejie3a B 00/1acTsAX, rjie Obll IPUHAT KATaJOHCKUIf CIIo-
<00, He npeppimaa 8 800 m umu 10,5%, ob1iero Kojau4yecTBa BBIIYCKAEMOro >KeJresa.

Brimjiapka jKejesa MpoU3BOAMIACE B FOPHAX CreluasbHOro ycrpoiictsa. Puc. 9
u300paykaeT CHIPOAYTHBI TOPH HCIAHCKOrO THIA C OLHOM (DypMeHHOU CTEHKOM.
Kupnnunasi knagka ropHa (Fig. 2) BbiBefieHa BHYTpH GOJIBIIOro MexHOro Kotjia D
¥ BBIIOYKEHA JKeJle3HbIMM TuuTamu. Ha 1He ropHa umeercsi oTBepCcTHe JJIsl BHITYCKa
HUTaKoB. BO3MyX TMoJaeTcsi mapoil BOJSIHBIX KO)KaHbIX MeXoB. [lanbuie K ceBepy
yIoTpe6IsUICh TOPHBI HEEKOJIbKO HHOW KOHCTPYKLMH; OTTOPOYKECHHbIE TPEMsI CTeH-
KamMu ¥ cHa®)KeHHbie Tpombamu, B KayecTBE BO3JYXOAYBHBLIX MPHUCIIOCOOJIEHUIT.

Pyja, mpefBapuTesbHO TPOMBITAasi U 000)KeHHAs!, M3MeJbuanach W OTOBUJIACH
K 3aCBIMKe. 3aTeéM B I'OPH HACBIMAJICS APEBECHBI yrosb, KOTOPOMY JAaBaJId XOPOLIO
pasroperbcsi. YTojb OTrpedascsi JIonaroil B OJHy CTOPOHY, a Ha OCBOOOJMBIIEECS
MECTO 3achilajiaCh pyJa U BCe BMECTe IMOKPLIBAJIOCH HOBBIM CyloeM yIJsl. Hukaxux
(JI0COB NpPU 3TOM HE I10JIArajoch.

He ocraHapivBasicb Ha OOIIEM3BECTHOM XOJl€ BOCCTAHOBHUTEJIBHOIO Ipolecca,
OTMETHUM JIKIIb, YTO ToJyuyeHHast Kpuna (loupe) omKuManach moj XBOCTOBBIM MOJIOTOM
{Tot xe puc. D, K).

OJIHAKO NpUMEHEHHE XBOCTOBBIX MOJIOTOB OTHIOAb HE OBUIO OOIIMM IIPaBUIIOM.
Ipeobragana 06>KUMKA PyUHBIMH MOJioTamu. OGBIYHO yKese30, IOJyvaemoe MPsIMBIM
crioco6om, ObI0 faeKo oT uMCTOTHl. [Ipon3Be/ieHHbIe B HALIM AHN QHAJIM3bl COXPAHUB-
IIMXCsl KyCKOB CBIPOJyTHOIO )Kejie3a MOKasajM, UTO ero COOCTBEHHO METaJUIMyecKoe
coxepkanue cocrapnsano 93—949%, a ocranbHoe Majano Ha 3alyTaHHble NLIAKH,
KOTOpHlE HE y/JaBaJoch Y[aJUTh HECOBEPIIEHHOW oO)KkumMKoil. Kpome Toro, amanus
yKasaj Ha TPUMeCh Mapranua ¥ KPeMHHsI B pasmepe [0 MOJIyIpPOLEHTa.

KypruspoH u Bynno oTmevaior, 4ro jiyumme ropusl dya-«3a 5 uac. nepeniasisiior
0KO0JIO 5 KBUHTAJIOB PYy/bl, U3 KOTOPOif mosTyualoT Kpully B 2—3 KBuHTana (100—150 x2)
JKesiesa, B 3aBUCUMOCTH OT GorarcTsa pyjbl. Kpuiia mmeer npuOIMsUTeNIbHO KPYTJIyIo
(dopmy M HasbiBaeTcs masset» 1.

Ha npaxruxe KajoHCKHME FOPHBI faBajd OYEHb Myl NpoAyKiumio. Bor He-
CKOJILKO XapaKTePHBIX NPUMEPOB (Be3e pacuer Ha 1 ropH).

Ien. Bocr. INMupenees: KopcaBu — 50 m, Manre — 50—60 m, Mocce —75—
80 m, Jlapo — 45 m.

Kopcura: Myparo — 20 m, Ilbenuxpao —to ke, Cent-buampxuo — 14 m,
Cenr-Hunonao — 10 m.

[{eHa KaTaJOHCKOTO Kejie3a Obl1a 00paTHO MPOMOPIMOHAIBHA HPOU3BOJUTENb-
HocTu ropHoB. B TTupeHeiicKMX NpPOBUHIMSX: HA CaMOM KDYNHOM 3aBoje B Accone
¢ mpoaykuueit 1o 100 m (npu 1 ropue) — 36 dpaunxon 3a 100 ke, B Manre — 40 ppan-
woB 25 cantumos, Ha 3apofe JIspo — 48 (pankoB, Ha Kopcuke — KaK HpaBHIIO
60 ¢paukos 2.

Jlayike cample COBepINEHHbIE TUIBI (PPAHIY3CKHX CHIPOAYTHBIX MOPHOB MOIJIM OIl-
paB/piBaTh cefst Jimimb npu pabore Ha Hambosee GoraTelX pyaax. OHu Jepkainch
HE B CUJIy CBOE BBIFOAHOCTH, a B CHJIY TOCTIOJICTBA OTCTAJIBIX COLMAIbHO-IKOHOMHYEC-
KHX OTHOINEHMI B BBLIIEYTIOMSIHYTHIX NUpPeHeiCKuX npoBuHUMsAX. Hecomuenuo, aromy
Croco0CTBOBAIM M MECTHBIE TPUPOJAHBIE YCJIOBUSI (KAueCTBO py/bl, BO3MO)KHOCTDH
HUCIIOJIb30BAHUS T'OPHBIX IMOTOKOB AJIs1 TpomMG U T. J.), HO BCE )K€ IJIABHOM NPUUMHOI
9T0r0 OBlIa dKOHOMMUECKAs] OTCTAJIOCTh MAHHOIO pailioHa M OTCYTCTBME KpPYIHBIX
KanutajaoB 'y METAJIIy pros.

b. Kpuunusit cmnoco6. ITogaBnsuomas macca )enesa (10 90%) npousso-
Auiach MyTeM Tepenena (ppuiueBaHusl) B KPUUHLX ropuax. Ilpouecc ¢puureBanusi
'MOr BeCTHCh MJIM IO HEMELKOMy crmocofy, T. €. C Hauaja A0 KOHLA B OJHOM TOpHE,
(renardiére) win MO BAJUIOHCKOMY (MHAue (paHIly3cKOMy), T. €. B ABYX IOpHAX —
mnasusbuom (affinerie) m xamunwsuom (chaufferie).

1 Courtivron et Bouchu, ykas. cou., IIT, 30.
2 Bourgin, ykas. co4., 350—359, 73—76; B e c k, yxas. cou. 113—120.
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Puc. 10. IMonyvyeHue jKejie3a KPUYHBIM CIOCOOOM.

Fig. 17—2. Tlepenen uyryHa B KpMYHOM ropHe; Fig. 3 — [lepBuunblii 06Kum Kpullet Mosotom; Fig. 4 — Cpenne-
GoMHBIi BOAAHOM MOJIOT )18 OCHOBHOrO 0G)kuMa Kpuibl; Bua cnepenu.

[Mocteauuii crioco6 nepefesna 6pUT KaK pa3 Hanbosiee pacnpocTpanen Bo @paHunu
u Benbrum, nepswiii — B ceBepo-BocTouHoii Eppome. OTciofa u HaspaHus 000uX.
[Tpu BasutoHCKOM criocoGe 00blYHO yroTpebisisioch He JBa, a TPU IOpHA, TaK KaK Ka-
JIAJIbHBIA TOpH 00J1ajai 3HAYUTE/IbHO 00JIbleil MPONU3BOAUTEIbHOCTBIO U MOI 00CTy-
JKUBATb JiBa IUIABUJIbHBIX TI'OpHA.

CorstacHo crarucruxke 6p. Bypyken obopyaoBaHue >Kese30/esiaTesbHoro 3aBojia,
KaK TpaBujio, OIMUCHLIBAETCS CJeLYyIIIUM 00pa3oM: JOMHA, /Ba IUIABWJIBHLIX IOpHA,
O/MH KaJMJIbHBIA M Ky3HEUHble WJIM IPOKATHBIE YCTPOMCTBA.

Bor KaxK onpesaensieT JHUMKIIONEAU (yHKUUHM DPA3JIMUHBIX >KeJIe30/1e/1aTebHbIX
FOPHOB: (IUTABUJIBbHBIA — 9TO TOPH, CJOy)Kallyii JiMlib [Jisl pacijlapjieHus uYyryHa u
nepejesia ero B HKeJae3Hy0 Kpully, urofbl cjiejiaTh Crioco0H0i KOBATHCS MO/ MOJIOTOM. ..
KanuiabHelit — 9T0 ropH, NpejiHasHa4YeHHbIl JJjIs1 Hojorpesa KpHll [0 Mepe HuX
IIPOKOBKH.

IMpu HemenKoM criocoGe OAMH TOPH BHIMONAHSET (QYHKIMH 000MX NpeAbLyLHX
FOPHOB, T. €. IUIABUT UyTI'yH U /10 KOHL{a oGpabaTeiBaeT KpULbh 1.

KOHCTPYKTHBHBIE OTJIMUMST TOrO MOCHEAHEr0 OT IUIABMJIBHOTO ropHa Obuin He-
BesiKH. [103TOMy NpMBOAMMOE HIDKE ONKMCAHME TepelesbHOr0 TopHa MOXKET ObITh
OTHECeHO K 000MM BHAM T'OPHOB:

Pacemorpum jleranbHoe yCTpOCTBO mepeseabHoro ropua (puc. 10).

I'opH ObUI OTrOpOY<eH ABYMSI CTEHKAMM, CXOAMBILMMMCSI MO/ YTJIOM, C OTBEPCTH-
SIMH; B OJJHOM — JUUISl TI0aUn UyTYHHBIX uylleK, B Apyroii — misi ¢ypm. Ha nporu-
BOIIOJIOXKHOM YTJ1y BBIBOAMJICSI OMOPHBIL €T0s10 b. BHITsHIKHOI KosmaK TOpHA OIHMPasICs
Ha CTEHKH ropHa u Ha 97oT cTosb. C OJiHOI U3 CBOOOAHBLIX CTOPOH TOpH OblI 3abpan

1 Encyclopédie..., VII, 146.
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npefoXpaHuTeNbHOIl gockoit dd. Pabouee mpocTpaHCTBO B CBOIO OUYepeib OBUIO OTro-
POXKEHO UyTyHHLIMH LJIMTAMU M MMEJIO UyT'YHHBI >ke nof. 'opH umen 15 qioiim. B -
puny, 30 moiM. B auHy ¥ OblI pacrosio)keH Ha 5—61/, JIOMM. HIDKe yPOBHST QypMm.
JHo paGouyero mpocTpaHcTBa ObUIO CJIErKa HAKJIOHEHO K MPOTHBOQYPMEHHOI CTOpOHE,
Ha yposue ¢ypm Haxoausoch orsepcrue Ajsl crekanusi nuiakoB K. Coma ¢ypm Bbl-
laBajaMCh BrulyOb ropHa Ha 3 MIOMM. M JOJDKHBI OBIIM PAaCIoyiaraThCsi CTPOro Ioce-
peanHe (ypMeHHOM JOCKH JUISI PAaBHOMEPHOIO pacrpejesieHusi AyThs. Psjgom ¢ paGo-
YUM NPOCTPAHCTBOM, Yy MNPOTUBOQYPMEHHON CTOPOHBI PACIMOJIAraycst MJIMHHLIN 6aK
C BOJMON JUIA OXNKAEHUS] OPYAWIl W JJIs1 OpOIIeHUsI TOpHA, IOCKOJBKY 9TO
TpeboBasioch X00M mpouecca. Ha pucynxe Kouiel 9Toro 6aKa BHIHBI 3a OIOPHBIM
CTOI00M.

UyryH, nojaBaeMblii B OTBEPCTHE U pacrojiaraemMbiif Bbie (ypM, IIIaBHUIICS
Y CTeKaJl BMECTe CO IUTAKAMU Ha MOJ F'OPHA, IPU 9TOM paUHUPYSCL, T. €. TePsis YacThb
yrijiepopa u KpemHusi. O0pasyollyiocsi BHU3Y TOJYKPULY pabouuii MoAbIMasl JIOMOM
K ropu3oHTy (QypMm JJIsl JajbHeMlIero mepejesa B )Keje30. Jra omepauust mojgbema
macchl u3o0pakena Ha Fig. 2 Toro »<e pucyHka. I'oroBasi Kpuua, uMeHyemas
«renard», BbITaCKMBaJach U3 ropHA KOuepramu M OOKHMAgach PYUYHBIM MOJIOTOM
(Fig. 3). Tlpun aToit omepanun pacljiaBieHHBIe IIUIAKH BBITEKAJH U3 BCEX TMOP KPHUIbI,
NOCJIE/IHSIST IPUHUMAJa HECKOJIbKO 00yKaTyio (opmy, 4TO JaBajo BO3MOYKHOCTb B3SITh
€e B KJIEIIM U HeCTH MOJ OOJIBIION MOJIOT JJIsi OCHOBHOI'O 0G)KuMma.

Yro Kacaercs TpeACTaBIEHMN O XUMHUECKOIl CTOpOHE Ipolecca (hpuiieBaHus,
TO OHM JOCTATOYHO SICHO BBIDAKEHBI B CJeAyIolmmx cioBax yKapa: «Llesbio mpoiecca
nepejesia yyryHa sBISIETCSI OKOHUATEJIbHOE OTAEJeHHEe 3eMJIMCTBIX YaCTHI[, OCTAB-
HIMXCST B MeTajuie..., eCIM XOTAT IOJIyUUTb )KeJie30, TO He CJILYET CTapaTbCsi CoXpa-
HUTb U30bmoK (aoetcmona (Kypcus Haul. B. B.), copepikallerocst B dyryHesl.

KambHplii TOPH M MOJIOT 06CITY)KMBAIMChL IHECTBIO PAaGOUMMHI — KY3HELOM
C MO/IPYYHBIMH U TPeMs FOPHOBLIMU. VIHTEpecHo, uTo paboune Keieso/esaTe/bHbiX 3a-
BOJIOB paboranu mocmenHo. [lepejesn BesiCsl MCKIIIOUUTEIbHO HA JPEBECHOM TOILIHBE.
Hesb3s1 3a6piBath, uto gake B AHrjimu (puiIeBaHne B OTPAXKATEIbHLIX IeUaxX Ha Ka-
MEHHOM YTJIe Hayajoch Jiuib ¢ 1784 r. (DyAJMHIOBBI €110c00). OAHAKO B KaJIJIbHBIX
rOpHAX y)Ke yHnoTpedisiii KaMeHHbI yroJjib, pasyMeercsl, JIMIIb HAa CAMBIX KPYMHBIX
NpeanpuaTusix. B 9ToM OTHOIIEHMM OT[EJIEHUE IJIABUJIBHOIO TOpHA OT KaJHUJIbHOTO
IIpU BaJUIOHCKOM criocofe Trepejiesa Mrpaso TpOrPecCUBHYI0 pOJib, CIOCOOCTBYSI
BHEJIPEHHI0 MUHEpaJIbHOrO TOIJIMBA BO (PPAHIY3CKYI0 METAJLIypPruio.

ITo mannpiM Jlurpuxa 50 JIOTAPUHICKUX TepeJesbHbIX I'OPHOB BBIZAJM 3a IOJ
145 000 xBunTanoB (7 250 m rxenesa), Ha uro norpedosayoch 12 240 m uyryHa.
Taxum 00pa3om Ha Ka)K[blii TOPH B CpefHeM Mpuxoauiioch 125 m rwenesa. Ha 3aso-
nax Benpesneit B 'an0Oypre n Cenr-donrene, UMeBLIMX 110 2—3 ropHa, NPOU3BOLUIOCH
no 150 m »ceneza Ha Kaxaom. Bo Bropom ciyuae ObUIO TIOTpaueHo 225 m 4yyrysa,
300 Bo3oB apesecHoro n 75—100 m munepansHoro yris. Ha sasoge Boe-)Kan-Ileppa,
npu 4 Hemenkux ropuax (renardiéres) 010 Bhiny1ieHo 150 m xenesa. 3asoa Konduan-
Neit B en. Bepx. CoHbl npy JIBYX IUIABMJIbHBIX FOpHAX AaBas 250m jkejesa u T. 1. 3Ha-
YNTEJIbHO O0JIee BBICOKAS MPOM3BOJAUTENIBHOCTD 9THX MOPHOB 0 CPABHEHHIO C CHIPOLYT-
HBIMM HaXOJl1JIa CBOE BHIPA)KEHHE HE TOJIBKO B POCTE MPENPHHUMATEIbCKIX NPUObLTei,
HO ¥ B NOHM)KEHUM I[eH Ha mepejesbHoe >cese30. Kax mpaBuio, mociiejHee CTOUIIO
20—21 ymBp 3a KeuHTan (40—42 QpasKa 3a MeTpuuecKkuii KBUHTaN). BOoT HECKOIBKO
KOHKPETHBIX TpPUMepoB, B3ATHIX y Op. Bypwen: Byprynaus: 36—40 ¢pankoB —
I'panceii crop ¥Ype, pen. Kor n’Op; 40 ¢panxoB — Jpambon; 40—42 ¢panka —
Hpuneii— ®panm Konra: 40 ¢gpauxos — Monrann, gen. [y; 43 dpanka — MoHKeit;
44—49 ¢pankoB — Hedmarens. u 1. 1. 2.

Kak M0)KHO 3aKIIIOUUTB U3 psiia KOCBEHHBIX JAHHBIX, NPUOBUIL, T0JIyUYaBHIASICS]
B )KeJie3o/1es1aTe/ibHOM IPOU3BOJICTRE, Oblj1a BhILLE, YEM, HATIPUMED, B UyT'yHHO-JINTEHHOM.

1 Jars, ykas. cod., 1, 28.
2 Beck L., ykas. cou. 1011—1022; Bourgin, 82—85, 124—129.
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B. KvsneuHnoe pgeso. Ky3HeuHoe /€10 TaK TECHO MEPEIIeTasoch C mepejesib-
HBIM TIPOIIECCOM, UTO HE BCerja BO3MO)KHO OT/IEJIUTH IepBOE€ OT IOCJeHero. ~Xapak-
TEpPHO, UTO BCE )Kesie30/iesiaTesIbHble 3aBOJbl HA3BIBAJIKNCH B TO BPEMS (KY3HULAMH).
Mgl, ofHAKO, MOJDKHBI NMPOM3BECTH [eJIeHHe B LeJigX CHeluasibHOr0 aHajausa MaHy-
(aKTypHBIX MAIUMH W OPYAMU [Jis NEPBUYHON MeTaynnoobpaboTKH.

Bpilre MBI BUEIM, UTO TIPH NPSMOM MOJYUEHHHU )KeJsle3a, KpUlia 0T)KUMaJiach Ioj
XBOCTOBBIM MoOJioTOM. [lociiefHuii TNpeacTaByisiii co00H0 NPUMUTHBHOE COOPY)KEHHE,
COCTOSAILEE U3 MOJIOTOBMIIA, JIE)KAIero B manpax B CHELHaJbHOM CTaHE, C TsDKEIbIM
MoJIoTOM Ha nepeaHem KoHue. Kyrakum Baia, COeIMHEHHOIO C BOASIHBIM KOJIECOM,
Ha)KIMaJId Ha XBOCT MOJIOTA, 3aCTaBJisisl €ro IOBOPAuUMBATHCSI Ha Landax W IOAbI-
MarTbcs. 3areM KyJiaK COCKAKMBAJI M MOJIOT YAApSA M0 Kpulle. XBOCTOBbIE MOJIOTHI,
NPUBOJMMBIE B JBIDKEHME HIDKHEOOMHBIMM KoJjlecaMM, SIBJISUIMCH Haubosiee pacmpo-
CTpaHEHHBIM TUIIOM MOJIOTA TAK)Ke M NMPU KPUYHOM Criocobe mosrydeHus ykesiesa. Ogn-
HaKo Ha HauboJiee KPYMHBIX 3aB0IaX MPUMEHSIIUCH YKe CpeHeG0NHbIE BOASTHBIE MOJIOTHI.
Cpenne6oiiHblif MOJIOT Ha3bIBAJICA TAaK MOTOMY, UTO KyJiaKu Bajia He NPHUAABJIMBAJIH
€ro XBOCTAa BHM3, a TOJBIMAJIM €ro CpeJHIon yacTb BRepX. Iloaromy Ban 6bl1 pacmosio-
JKEH He TIePHEeHAMKYJISIPHO K MOJIOTOBHUILY, a IOUTH MapaJijieIbHO (T0J HEKOTOPBIM
YIJIoM) K HEMY.

Mostor (npaBasi yactb puc. 10) ObUT yKperuleH Ha CHeLuaabHOM CTaHe, ropasyio
bosiee CJIOYKHOM, ueM B TMpeAbIIyLIeM Cilyuae. '

Haj mojiorom ObUT yKpersieH creluainbHblii rudKuii 6pyc, HaspiBaembiii oT60em
(73). Orboit mpegHasHayvaaCs AJs1 YCUJIEHMSI 4aCTOTBl M YCKODPEHMsT YAApOB MOJIOTA.
OH He MO03BOJISI MOJIOTY ONKMCATh MOJHOrO IOJIYKpyra BBEpX.

JBryienue BOJSIHOIO Kojieca (a4 3SHAUYMT, M MOJIOTA) PEryJIMpoBaJioCh TaK JKe,
KaK u B npeapiayiiem ciyyae. Ilogpyunslil Ky3Hela Mor OTKphIBAaTh BOLOPACIPe/eIu-
‘TeJIbHBIN IMT, Aeprasi 3a creluasbHbli mecT. Bec MosioTa (MOBUAMMOMY, KaK CpefHe-
B0iiHOro, TaK ¥ XBOCTOBOr0) cocrapisiyi 50—150 GyHT. OUH MM HECKOJIBKO MOJIOTOB
BMECTE C FOPHOM COCTABJIS/IM COOCTBEHHO Ky3HMIy i «martinets. 3to Bhipa)kenue,
OJIHAKO, TIPUMEHSIJIOCh U K OTJeJIbHO B3SITOMY MOJIOTY.

KysHeuHbie yCTPONCTBA ¢ MAPOBBIM JBUraTeIeM HMeIMch mepex Bemmwoii Gyp-
JKyasHOW peBostolueli miib Ha 3aBofax (pupMbl «JHAPI-MouceHb-Kpesoy.

910 GBLIO TIEPBOE TIPUMEHEHHEe NAapPOBO MAIUMHBI IOMUMO OTKAYKH BOJBI U3 ILIAXT.
Bor Kak ONMMCHLIBAETCSl BCE COOPY)KeHHe B OfHOM memyape 1787 r.

«Ha KOHIle KOPOMBIC/IA, TIPOTUBOIOJIOYKHOM KOHILY, COEIMHEHHOMY C LIJIMHAPOM
(apoBoii MAlIKHBI), TIO/BENIEH UyTyHHBIH IIAaTyH, COCAMHEHHBIH ¢ HIEHKaMH ABYX KpH-
BOIIMIIOB. JTH KPUBOLIMIBI YKperuieHbl Ha 0CsX JABYyX BajoB. [lociennue wnmeior
KyJIaKy, TIPUBOASILIKME B JBM)KEHHE MOJIOThIY. Jlasee, ciefyeT yKasaHue, HeoOblUailHO
XapaKTepHoe JUIsl TeXHUKH pacCMaTpUBAEMOro IepHoja.

«[ToCKOJIBKY MOLIHOCTb MAIIMHBI U3MEHUMBA M CONPOTHBJIEHHE MOJIOTOB HE OJHO-
©00pasHo, Ha Bajibl HACAYKEHBI UyTYHHBIE MaXOBUKHY. ,

«Jra MammHa, — NpoJoJHKAeT Memyap, — INPUBOAUT B JIBH)KEHHE J[(BA MOJIOTA
Becom B 700—800 ¢yur., pawomux 120 yaapoB B MUHYTY M [ABa MEHbUIMX MOJIOTA,
palomux 240 ypapos»l. .

OTMeTHM KCTaTH, YTO HA 3TUX )Ke 3aBOJax BIEpPBbIE B KPYIHBIX pasmepax NpH-
MEHSIJICS Tepejiesl uyTyHa ¢ yuacTueM IUIaMeHHBIX (0TPa)KaTesIbHBIX) reveit, 0 KOTOPBIX
NpUJIETcs TOBOPUTL B cJieiyioiiem ouepke. ITo aTomy crnocofy mosyKpuia M3BJieKa-
JlaCh 13 TPEeJesIbHOr0 ropHa MEJIKHMH KyCoOuKaMmu, KOTOpPbIe 3aTeM CBAapHBAJIHCh U
(ppumeBaIUCh JI0 KOHIL[A B THIJISIX, B IJJAMEHM BBIIICHA3BAHHBIX meueit. B 1788 r. Ha
3aBOJlaX HACUMTHIBAJIOCH 5 Ieueil TaKoro poja.

O6yxaTas Kpulia, T0JyuuBIIasi HasBaHue OOJIBAHKM, IIIAa B JlajibHElLIyIo oGpa-
GOTKY MOji MOJIOTOM, TIpHYeM B Ipolecce jajbHeiinieli KOBKA HEOJAHOKPATHO MOABEp-
rajach HarpeBy B KajujibHom ropse. ITyTeM pasjMuHBIX Ky3HEUHBIX Olepanuuii,
B JIeTaJM KOTOPLIX Mbl HE MOYKEM BXOAUTB, A TAKOKe IMyTeM 00pabOTKH JKejiesa Ha crie-

1 Ballot, ykas. cou., 464.
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UMaJbHBIX MPOKATHBIX CTaHaX (CM. HIDKE), W3TOTOBJISUIOCH COPTOBOE JKenes0, HAy-
mee B NMpoja)Ky Kak mosy(abpuKaT M HOCTynawllee B CMeXHbIe MeTasnoobpada-
“TBIBAIOILME MacTepCKue.

B zaksmoueHne OCTAHOBUMCSI HAa XapaKTepe TpyAa OpU 00CIy)KUBAaHUM BOASIHOIO
MosioTa. DPyHKIMA Ky3Hela Obljla TOro Ke PeMeCIEHHOT0 TPOUCXOMKAEHHUST, UTO U (PyHK-
LUY JIMTEMHOTO0 WJIM KDPUYHOr0 MacTepoB. QHAKO BBEIEHHE MEXAHWYECKUX MOJIOTOB
npubaMsniIo Ky3Hela K THIy 3aBOJACKOro pabodvero. Bymio mumieT o KysHelax COB-
CeM B ApPYromM TOHE, YeM O BBINIEHA3BAHHBIX MacTepax.

«Ky3Henpl — 910 Kareropusi pabounx, KOTOpbie AOJDKHBI OBITb 3HAIOIIM, TpPU-
JIe)KHBI, BepHBl ¥ 00poAyuHb 1. B MHOrokparHoit anmesnsiiun Bynmo K mMopasibHBIM
KauecTBaM Ky3Helld IIPOCKaJIb3pIBAIOT HOTKM OECHOKOICTBA U HELOBEPUS CO CTOPOHBI
3aBOJUMKOB (MPEACTABUTEIEM KOTODPBIX aBTOP SIBJISIICSI), MO OTHOIUEHHI0 K HOBOMY
TUIY KBaJU(PUIMPOBAHHOTO paboyero, 3HAIOMIEr0 CJIOYKHBIE MEXAHHU3MBI (MOJIOTOBBIE
YCTpPOiiCTBA, BOJSIHLIE [(BUrATeM) U B TO )K€ BPeMsl BBIXOJSIIEr0 U3 paMOK OTPaHU-
UYEHHOCTH DPEMECJIEHHOr0 MacTepa.

3/1echb yMeCTHO BCTIIOMHHMTB Cj10Ba MapKkca 0 mosisjieHuM B MaHy(aKType «HOBBIX
CBSI3HBIX (JYHKIMI, KOTOPBIE B PeMECJIEHHOM NPOM3BO/ICTBE UJIM BOBCE He MMEJIH MECTa,
WM MMEJIM MECTO B OrPaHHUYEHHOM pasmepey 2. DyHKUMU KBAJIU(ULHUPOBAHHOIO pado-
Yero TMpU BOJSHOM MOJIOTE€ PE3KO OTJIMYAKTCS OT pabOoThl PEMECJIEHHOro Ky3Hela.

I MlpoxaTrHoe peuo. Ilpokar, opraHuyecKu BXOAALUA B Ccamblif
TIpolLecC mepejiesia, B TO BPeMsl He CyllecTBoBasl emle. OJHAKO 3aUaTKU 3TOrO Jiesia
HECOMHEHHO MMEJMCh HaJMIO B BH/E PE3abHO-IIIOIMIBHON 00paboTKU KOBaHBIX
110JIOC COPTOBOTO JKeJiesa.

Ora obpaboTKa OblIa COCPENOTOUEHA B CHELHMAJbHBIX Pe3aIbHO-TITIOIMIILHEIX
mactepckux (fenderies). ®paHIly3cKie MacTepcKue I3TOr0 poja SIBJISUIUCH MCXOJ-
HBIM TYHKTOM JUISI Pa3BUTHS IIPOKATa >Keje3a He TOJBKO B 9TOIf CTpaHe, HO M BO
Bceil EBpone, He uckiouasi 1 AHMIMM.

HauGosiee pacnpocTpaHeHHBIH TUI Pe3abHO-IUTIONIHIBHBIX MACTePCKUX H306pa-
JKeH Ha puc. 11. BaJku TIOIUIBHOTO U Pe3albHOTO0 CTAHKOB COEMHEHBI KOJIeCaMH.
[TpaBoe (Ha puCyHKe) KOJeCO BpalllaeT JBa BEPXHMX Bajika 000MX CTaHOB, JIeBOe,
Bpalauieecsi B 00paTHOM HAIpPaBJIEHUH, NPUBOAUT B ABIDKEHHE 002 HIDKHUX BajKa
TeX )Ke CTaHOB. :

Packanennasi mosoca jesesa, BeIHyTasl U3 KajJwibHOro ropHa V mepeeiM pado-
UMM, II0CTyIlaja Ha IUTIOIUMJIBHBIN CTaH, SIBJISIBIUMICS IPSIMBIM TPEAIIeCTBEHHUKOM
MPOKATHOT0 CTaHa To3AHelmero nepuoja. CTaH COCTOSIT M3 ABYX BaJIKOB, OTJIMTLIX
U3 YyryHa M YKpPEIJIEHHBIX B NPOYHBLIX CTOiKax Ee, Ee. B MeIKUX MaCTepPCKUX IUIIO-
1MJIbHbIE BAJKU MOTJIM BBIHMMATbCS M3 CTAHA U 3aMEHSITLCST pesajibHbIMU. B nsobpa-
YKeHHOI 3[eCb MacTepcKoil 9T0 ObLIO, pa3ymeercsl, HeBO3MOXKHO. Haj craHom Haxo-
Jquiics 6aKk ¢ BOJOU cc, OTKyAA BOJA HANPABJISIACh HA BAJIKU JJISI UX OXJIAXKAEHHS.

PackasenHast 1moJjioca, pacIUIOIEHHAsi 9TUMM BaJKaMu, NpUHUMAIach padbodymm
(Fig. 2). On nepejiaBajt 3Ty I0JIOCY, elle COXPAaHsBUIYIO BEICOKYI) TeMIepaTypy, TPeThb-
emy paboyemy, CTOSIBIIEMY Y pe3aJIbHOI'O CTaHa. :

Banku mocseaHero ObiM CHaG)KEHBI OCTPHLIMU JMCKAMU M3 CTAJHCTOrO >KeJesa.
Kpast Tpex BepxHUX JMCKOB 3aXO0[UJIM 3a Kpasl 4eThipeX HIKHUX. YKeesHas mosoca
paspesanach 9TuMM AMCKAMM Ha MNpyTbsi. IlocienHne NPUHUMMAIMCh YETBEPTHIM pa-
oouum (Fig. 4).

Bymiio ormeuaer, uro ykene3o AaKe Oyayudm pacKajeHo, JaeT KpaiiHe TsHKeyio
padory KaK TUHOIMJIbHEIM, TaK ¥ pe3ajibHbIM BajbLaM, H UTO IOJTOMY MacTepcKue
OMMCAHHOI0 THIIA TPEOYIOT OueHb 3HAYUTEILHOIO PAcXoja BOJbL.

Haxonel, CJIe1yeT OTMETUTL OfIMHOUHOE MPUMEHEeHHEe CTAHOB € KaanOpOBaHHBIMU
BaJIKaMK JUIs M3TOTOBJIEHUST mpoduiibHOro HKejesa, B Iccone nox Ilapmwxem. Sccon-
CKasi MacTepcKasi, KaK eIMHCTBeHHAast B CBOEM pojJe, HaXoAuaach MO 0COOBIM

/

1 Encyclopédie..., VII, 136. )
2 K. Mapxc, Kamaran, 1. I, crp. 264.
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Puc. 11. PesHonziomuiapuasi MacrepcKasi.
Fig. 7—2 — PaGouue y IIOWWILHOrO crana; Fig., 3—4 — PaGouue y pe3aJbHOro craHa.

HaOmopennem Axagemun HayK. [Ilepex Benukoii (panily3sckoit peBosonueil ona
3arjoxua .

HuTepecHO OTMETUTb, UTO B NMPOKATHOM JieJie TUIl PeMeCIEHHOIo Macrepa IMouTh
COBCEM COIIEJI HA-HET ¥ NPEBpATUJICS B THUI KBAIU(QUUUPOBAHHOIO paboyero. IHIM-
KJIONE/lMsI HUT/IE€ HE TOBOPUT O MacTepax-IpOKaTuuKax, yrnoMUHasl JiMilb 00 OCHOBHBIX
pabouux u 06 UX MOJPYYHBIX.

V. IlpousBojgcTBo cTanu

A. [lonyueHnue cTajlu CHIPOAYTHBM M KPHUYUHBM CHOCO-
0 a m 1. Haunem ¢ Bompoca o XuMHYecKoit npupoje craju. HecmoTpst Ha pacxoykue-
HUSI, CYLLeCTBOBABILIME MEYKAY CTOPOHHMKAMMU (IOTMCTOHHOM TEOPHM B 9TOH obJacTH,
U Ha psi BHYTPEHHUX HEBSI30K B MX DPACCYIKIEHUSAX, MOYKHO CBECTH UX .B3TJISAbl Ha
cTab K caenyiomemy. Crajnb sIBJISIETCS IMEPEXOAHBIM NPOJYKTOM MEXy 4yr'yHOM U
yKenesom. B Heii Gosblie duiornctuueckoit «cepbi» (T. €. QIOrHCTOHA), GoJbIIe peallb-
HBIX CEpPHBbIX M COJISIHBIX YACTHUL] U MX IpUMeceif, uem B )Kejie3e, HO MeHbIIe, UeM B Uy-
ryne. WMrpas cioBom «cepa», nocsegoarenu IItans To cBonM Bce €10 K HAChIIEH-
HOCTH CTasi (PJIOTMCTOHOM, TO CTaBMJIM HA TEPBBI IUIAH HajaMuue B Heil CEPHUCTHIX
U COJAHBIX vacTull. Eciam o0ObiBaeTcs mepejiesibHasi CTajlb, TO HY)KHO YHHUUTOXKUTD
B UyryHe H30bITOK BCEX ITHX BeILECTB, €CJH )K€ IPOM3BOJUTCS LEMEHTHAsl CTallb,
TO He0OXO0AUMO MX HpUOABUTD.

Haubonee crapeie cnocoObl mosjydyeHdst craiaud ObliM COBEPIIEHHO AHAJIOIMYHBL
NPUMEHSABLIIMMCST B IIPOM3BOJICTBE JKeJle3a.

1 Encyclopédie..., VII, 166.

e 2



OUEPKU ®PAHLIY3CKON METAJIITYPIMUYECKOM TEXHWKMW XVIII B. 93

B dya u PyccunboHe NpaKTHKOBAJIOCH INPSMOE MNOJyueHue CTajad U3 XOPOILIOo
NO/ICOTOBJIEHHBIX PYA B HEOOJBUIIMX CHIPOAYTHBIX COpHAX.

MertaninuecKy MacCy, CKOIUISIOILYIOCS Ha JHE CBIPOJYyTHOIO IOpHA, CKATHIBAJIM
B Kpuly. [TocnenHioro usBieKanu U3 ropHa, paspesaau Ha 5 uian 6 yacreit, 3aTem KycKyu
TOJl0rpeBaji M PaCKOBLIBAJIM B I0JIOCHL.

BropeiM criocoboM sIBJISIOCH TPOK3BOJACTBO CTAMM M3 YyT'yHAa B KPUUHOM TOpHE, -
HECKOJIBKO OTJINYHOM OT OMMCAHHOI'O BBIIIE THIIA.

J1oT cnocold TOJyueHHsT «ECTECTBEHHOW» cTaiu Obll HanboJiee pacmpoCTpaHEeH.

I'oBopst 00 «ecTeCTBEHHOM IpEJHA3HAUEHUH» UyTyHA JJIsl NPEeBPAlleHUs] B CTaJb,
aBTOPBI UMEIOT B BUJY €ro XUMHUYECKHMH coCcTaB (KOJMYECTBO M BU/BI COJEPKAlIerocs
B HEM yrjepoja, HaJlmuue BPeIHbIX IpUMeceil U T. [1.), CIOCOOCTBYIOLUiI ero Imnepefeny
B cTanb. OJHAKO «ECTECTBEHHOE IpeJHA3HAUEHUE» TOr'0 MJIM HKHOIO COpTa uyryHa
OHH BBIBOJIMJIM HE U3 er0 HayUHO-XUMUYECKOI0 aHaJM3a, a UCKIIIOUUTEIbHO U3 NPAKTH-
YECKOr0 OIIBITA.

Bor TaK onuceiBaer YKap XUMHUECKYIO CTOPOHY TIpoliecca (hppulieBaHusi HA CTAb.

«Banna (pacmiiaBieHHOro uyryHa) BCerja NMOKpBITA LITAKaMH, KOTOPHIM He 0T
BBITEKATh.

Takum 06pa3om BUJHO, UTO ITUM CTPEMSITCS COXPAHUTH (B Merayie. B. B.) duo-
THCTOH M IOMEIATh eMy yJieTyudurbcsi. YKenesHast macca, Jieykallasl Ha yIJIsIX, HaXo-
AUTCST ¢ HUM ((QJIOTMCTOHOM) B HEIOCPEACTBEHHOM CONPUKOCHCBEHMU CHHM3Y, OH MpO-
HUKAET B MACCY M 3a/leP)KUBAETCS B Hel YKUAKUMHY LIUIAKAMU, KOTOPBIE €€ MOKPLIBAIOT. ..
ITo mepe TOro Kak cTajb 0CBOOO)KIAETCS OT 3eMJIMCTBIX YacTeil, oHa Bce GoJiee Compo-
TUBJISIETCS JIeiiCTBUI0 orHsd M TBepjeeT. Korga ona mpuoOperaeT KOHCHCTEHLMIO, T03-
BOJISIIOULYIO €if TOABEPIHYThCSI Pe3Ke M BBIHOCUTB Y/Aaphbl MOJIOTA, IPOLECC 3aKOHYEH.
Ee BbITacKMBAIOT» 1.

YUTo Kacaercs LieH Ha CTajlb, TO HA OJHOM M3 JIyUIIMX 3aBOJ0B, MPUHAJIEKAIIEM
Myapy u IMomeny B doduns, crans crouna 70 ¢paHKoB 3a MeTpPUUECKUil KBUHTAJ
(100 xe); na saBose B Byapoue (ta »xe npoBunius) — 70 ¢pankoB 80 CTaHTUMOB U
T. 4. Camast nuskas uena craiau no Jlopuns — 54 ¢panka 2.

HTepecHo OTMETHTD, YTO KYy3HeLbl-CTAJIeINTEUIIUKI B Topasfo 0oblieil CTenenu
COXpaHWIM OOJIMK peMeCJIEHHbIX MacTepoB, UeM KX TOBAPUILM IO BbIIEJIKE >Kesesa.
9T0 MPOUCTEKAI0 U3 TOr0, UTO 3HAUMTEJIbHASI UacTb OMepaluii HaJl CTAaibi0 TPOU3BO-
JIM1aCh BPYYHYIO. DHIMKIIONEAUS 3 IIOAYEePKUBALT, UTO BBIEJKA CTAIM Tpedyer «60Jib-
1I0¥f ONMBITHOCTH PYKM M IJia3ay CO CTOPOHBI PabOTHUKOB. JTO, pa3yMmeeTrcsi, HaXO[u-
JIOCb B CBsI3W C OOLIEIf OTCTAJIOCTBIO CTAJIEJIUTEMHOT0 MPOU3BO/ICTBA.

B. IlpousBoacTBo LeMeHTHOI (TomieHo#) cranu. Eme co
CpelHUX BeKOB KaK BO ®paHiuu, TaK U B APYTHX CTpaHAX ObUI M3BECTEH MPOIECC
TOBEPXHOCTHOTO0 HayTJIePO)KUBAHUS HKEJIe3HBIX U3JeJIMil yTeM UX HAarpeBaHUs B MPU-
CYTCTBUM yIJIs € TOCJeAyrouleil 3aKasKoil. OfHaKo (paHLy3cKue U 3arpaHUuHbIe
macrepa JepyKajau B TaifHe BCe yCOBEPUIEHCTBOBAHUSI B 9TOM IpOLiecCe. :

Bbu10 Tak)ke M3BECTHO, UTO €CJIM BECTH MPOLECC OOYIJIepOYKUBAHHUSI Hceae3a /0
KOHIIA, TO BeCh KYCOK >Kejie3a IpeBpaTuTcs B cTasjb. Ho mocseanuii mpouecc oKpy-
Kancs ewle Gosbliuei TaiiHoit U Bo Mpanuuu moutd He mpaxkTuKoBaics. [losromy
MO>XHO CYMTATB, YTO JJISI KPYMHOro (hpaHI[y3CKOro IpOM3BOJACTBA IMPOLECC IEMEeHTAa-
uuu OBUI 3aHOBO OTKPHLIT PeoMIOpOM, M3AaBLIMM OIHMCAHME 3TOr0 MPOLECCa BMeCTe
C ONMCAHHMEM IPOM3BOACTBA KOBKOro uyryHa. B cBoeif paGore Peomiop ykasbiaer,
uTO Camble JIyYlllMe copTa cTajii, UMIIOpTUpyeMble Ppanuueil, NPOU3BOANTNCH UMEHHO
nmyTeM LieMeHTaluu. B KauecTse MOCTOSIHHBIX PaifoHOB TaKoro rnpoussojcTsa Peomiop
HaspiBaer Mramio n nexoropeie obnactu epmannu. «B Hamem KOpoJieBCTBE, jie
00bIuHbIE (HU3KOCOPTHBIE. B. B.) cTajaM HAaXOAATCS B M30bITKE, HELOCTAET MMEHHO
9TUX copTOB. KOPOJIEBCTBO €XKerofHo pacxXoAyeT 3HAUMTE/bHBbIE CYMMbl Ha BBO3 Bbl-
COKOCOPTHBIX CTaJjiedd, HO TINETHBI ObUIM TIONBITKU YCTPOWCTBA MaHy(paKTyp JJis mpe-

1 Jars, yka3. cod., 24.
2Levasseur, ykas. cou:, 676; Bourgin, passim.
3 Encyclopédie..., I, 104.
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BpallleHUs1 Hallero jkejaesa B CTajb. JTO
: UCKYCCTBO COXPAHAJIOCh B TaiiHe TemMu CTpa-

RN . HaMH, TIJe OHO TpaKTUKOBAJIOChy». ABTOp
: Jiazee IOJAUEpKUBAET, 4TO K CBOEMY METOLY

OH TIpUILIeJ YHUCTO OSMIMPUUYECKHUM IIYTEM,
Ha0mofast 3a TeM, Kak pabouyne B METaJljio-
00padaThIBAOLIMX OTPACISIX HAYTJIEPOIXKUBAIOT
Opy)Kue M opyaus Ajsl npujaHus UM 00sb-
nIeif Kpenoctu. YnorpebisiBIIMeCsT NP 9TOM
«CHaJ00bs1» COXpaHAIMChL MacTepaMu B TaliHe,
u Peomiopy npunuioch ONBITHBIM IIyTEM Ha-
XO[UTb MX. JIIOOONBITHO, YTO OH MCXOMUI
U2 COBEPLIEHHO JIOXKHOII TEOPETHUECKOIl Ipes-
MOCBUIKA O LEMEHTUDPYIOIEM JIeliCTBUM «Mac-
JISHUCTBIX 1 COJISIHBIX BEIIeCTB», HO II0CJIe
JIOJITUX TOMCKOB NPAaBUJIbHO OCTAHOBWJICS Ha
BepTuKaJbHBIH pa3pe3 3arpy)<KeHHOi rneuu. JIByX BHJAX YyIJisd (}_lpEBCCHOM U }KI/IBOTHOM) 1

MOBAPEHHOM COJIN.

Pagymeercs1, HUKTO M3 aBTOPOB paccMaTpPUBAeMOil 9M0XM HE MOI' JIaTh NpPaBUJIb-
HOT'0 aHaju3a peaKluy, COBEPIIABIIENHCS B LIEMEHTALIMOHHOM Ieun ¥ 3aKJII0Yaloleicst,
KaK Mbl 3HaeM, B IIOCTENEHHOM OOYIJIEpOXKMBAHMU )>Kejie3a 3a CUerT OKPY’Kalollero
yras. Korga Peomiop npumresn K 3aiUIOYEHHIO, UYTO YTOJIBHBIA MOPOIUOK SIBJISIETCSE
MPEKPACHBIM LEMEHTHPYIOLIMM BEIIECTBOM, OH IPUIMCAJ 9TO BBICOKOMY COAEPIKAHUIG
B yriie ¢uorncrona. OfHAKO ero 3aMHTEPECOBAJ BOIMPOC, KAKUM 06pa30M yroJIbHBIH
MOPOUIOK IPU OJHMX YCJIOBHMSIX CIOCOOEH IpeBpallaTh )Keae30 B CTallb, T. €. HaChl-
11aTh €€ «CEePHUCTHIMU U COJISTHBIMU» BEIIECTBAMHU, IPU APYTHUX )Ke YCIIOBHUSX, Ha06o-
poT, MOXKeT ofpalarb 4yryH B nopobue cTaau (KOBKHI UyryH), OTHUMAs T€ YKe camble
BEIIECTBA. )

«51 nymaio, uro cepa (souffres—3uecb BO (urorucTuecKom cmuicsie. B. B.)jKesesa
CBsI3aHa C HUM Iropasjo Kpemnue, 4em cepa cTaiu, a Tem Gosiee uyryna. yeseso cozuep-
JKAT Menblne ee u Oosiee riry6oKo e npoHusaHo. Cepa yriisd BbIIEJISIETCS U3 MOCTIe]l-
HEro Jierue, 4em cepa >Kejesa; »<ejie30 BIUTBLIBAET Cepy, €CJIM OHO OKPYIKEHO YTJIEM.
HaoGopor, uyryH, nepeHachlleHHbI Cepoif, SABJIAWNIMNICT B H3BECTHOM CMBICIIE
KOJIUElaHOM, HO TOJIbKO Gojiee merayummyeckum (4em obblunasg pyapa. B. B.), jerue
1 B 60JIbIIEM KOJIMUECTBE OTJAET CBOK CEpy, UeM JKeye3o» t.

Jlns1 mpoM3BO/CTBA LiEMEHTAllMK B IIMPOKOM maciitabe PeoMiop CKOHCTPyMpoBas
CnenMajbHylo meub (puc. 12), OAM3KO HANOMMHAIONLYI0 Neub JUIsi OTHKUra 4dyryHa
(puc. 8). Kax mbl MOMHUM, IIeMEHTALMS MOIJIA TPOU3BOJUTHCS M B TeyaxX IOCTe/-
Hero poja.

[leun, n3obparkenHast Ha pUCYHKe, Oblla PaCcCUMTAHA HA €MHOBPEMEHHbIN BHITYCK
550—600 ¢ynr. (225—300 x2) cramu. Ona umesa nmoutu Kybudeckyio Gopmy, Cyaro-
nytocsi Kpepxy. Ee maccuBHbple CTeHKH ObUTM NpuUMepHO B (yT TOJIMHBI U UMEJIU
3,5 dyr. (merp ¢ HeGonbmmm) B BbMHY U 4,5 QyT. (0Koio 11/, ) B OCHOBaHHUM.
CreHky OblIM CJIeJIaHBI U3 OTHEYTIOPHOI'0 KHPIMYA U CKPEIJIEHb! YKeJIe3HBIMHU CBSI3SAMU.

Buyrpennsisi yactb neun mmerna 21 X 23 X 32 II0iiM. U cojiepyKasia TpH LIEMEH-
TAlMOHHBIX SIIMKA. YCTPOHCTBO ITUX SUIMKOB MaJI0 OTJIMYaJOCh OT aHAJIOrMYHOIO
YCTPOICTBA SIIMKOB OTI)KUIATEJILHOM MeuH.

Ciieflyer JIMIIb OTMETHTb, YTO IUIMTKH, 00pasylolye CTEHKH SIIUKOB, AeJIAHCh
u3 rumuel (puc. 13, Fig. 2), oGxuramuch ¥ oYeHb TINATEIbHO TPUTOHSAIMCH K [a3am.
B sajpueil 1 nepejHeii MAaCCUBHBIX CTEHKAX NMeud ObUIM yCTPOEHBI OKOIICUKH JUIST BO3-
MOYKHOCTM HaOIIOfEHUST 3a MPOLECCOM. ITH OKOLIEUKH 3aTBIKAJIUCh TJIMHSHBIMM KHUP-
nuunKamu. CeepXy mneub 3aKpblBajach CEMabHON KPBIIKOM, C/1eJIaHHOMi U3 TJIMHEI.
Kpeimka nmesta yriy6sienne ¢ BHyTpeHHeH CTOPOHBI, UTo 1103B0JISUIO 3aKPLIBATH SIMKH

e
i
i
i:

Puc. 12. Llemenranuonsaas nedys Peomiopa.

1 Réaumur, ykas. cou., 467.
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Puc. 13. Llemenranusi craan no Peomopy.
Fig. 7 — Buewmnuit euj neuyd B pabore; Fig. 2 — H3roToBlieHHe IJIMHAHLIX 2aCJbHBIX TUIMTOK [€4Yy,

eme OCOOBIMM TJIMHSIHBIMU TUIMTKAMM, BXOJSAIIMMH B ClelaibHle Tassl. CBepxy
KppllKa Opuia 3aTkHyTa Oosibinol mpodKoil. K KpbllKe npujpessBansach KpecToob-
pazsHasl y)KKa (eée Ha puc. 13), 32 KOTOPYI0 KpBIIKY MOYHO ObUIO TOABLIMATL 0CO-
Obmm  pbiyarom. [logrotoBka meun K MyCKy NMpPOM3BOAMJIACH CIIEAYIOUWMM 06pAa3oM.
[Ipe)kae Bcero Bo Bce TpH sIMKA 3arpy»<ajiuch TOJIOCH YKesesa, MepeKsajiblBaeMble
CJIOSIMM LIEMEHTALMOHHOI0 MOpOIIKA. 3aJBUHYB KpOIOUIHE IUVINTKU y SIIMKOB U 3a-
TKHYB BCE OKOIIKH, HAUMHAJIM 3aChINATh yroJib B 00e Kamepsl MeKLY siliuKamu. [1Ho
9THX KaMmep COCTOSIJI0 M3 KOJIOCHUKOBBIX PELIETOK.

[Tpumepno mocepenune 0fHON U3 GOKOBBIX CTEHOK BHU3Y Obula ycTpoeHa (ypma,
BBIXO/ISIIIas] HeIOCPEJCTBEHHO MO/ KOJIOCHMKHM YrOJIbHBIX Kamep. JlyTbe ocyiiecTsiisi-
JIOCh Tpu momomy pyuHoro mexa (Fig. 7, b). Opnaxko Peomiop mnpexycmarpupan u
YCTPOMCTBO HECKOJIbKMX (ypM, a TaK)Ke MeXOB C BOJSIHBIM IPUBOJOM.

ITponecc nemenramuu 500—600 ¢QyHT. >Kenesa 3aHMUMan NPUOIMSUTENBLHO ABA
aHsi. Pasymeercsi, MpoaoHDKUTENILHOCTD MIPOLiecca 3aBUCEsIa OT CEYEHMsI TOJIOC U T. J.
Uepea HeKoTOpOE BPEMs 110 PACTONKE IeUYd MH3BJIEKAJUCh TPOGHBIE IMOJIOCHI, M Ha
OCHOBAHMH UX OCMOTPA M ONPOOBLIBAHUA BBIHOCHJIOCH CY)KIEHHE O FOTOBHOCTH OCTAJIb-
HpIX. Ilo oKoHuaHuM mpollecca MoJIOCHl M3BJIEKATHUCh, TMPOKOBBLIBAIUCH HA BOJSTHBIX
MOJIOTaX W TIOJBEPrajuCh 3aKaKe.

M3obperenne Peomiopa Bomwio, nmpasja, B )KU3Hb, HO B HeCPaBHEHHO Gojiee CKPOM-
HBIX Macmrabax M ¢ ropasgo 6ojiee HU3KMMH KAaueCTBEHHBLIMH IOKA3aTeIsiMH, 4YeMm
npeanonaran usobperaresib. EJMHCTBEHHBIMH MHOr006€INAIONMMU  TIPENPUATHAMY
ObLIM  LiemenTanuonHsle MaHy(axtypel Canma u IMatpn B Am6yase (zemaprameHt
duapu u Jlyape) u xomnanuu Bo B Cynme u IMeponsune (mog: Ilapmkem).

Heynusurenbno, uro ot maHy(aKTypbl HaXOIMIHCh <TI0 ME(CTBOM KpyIHed-
X YUYEHBIX METaJIypro Toro BpemeHH». COrJIaCHO TMPOEKTY, UYeThIPE TOMUJIBHBIX
neun AmOyascKoif manydaxtypnl Morsin BhTycKaTh 1250 (yHT. cTanu 3a JieHb KayK-
Has (Torja Kak neub Peomiopa, mzobpakennasi Ha puc. 13, Beimyckana 550 ¢yHT.
3a nsiTh AuHeit). OfHaKo MaHy(axTypa HUKOrJA He JOCTUrana CBOEif MPOEKTHOMH MOLL-
HOCTH, BblaBast JUUb 10—129 HameueHHOI MPOLYKIUMH.

OrHocuresbHOE BBICOKOE KauecTBO CTAJM, BbIAEIBIBAEMONM Ha 060MX MpPEINpusi-
TUAX, 00BACHSIOCH TEM, UTO OHM MMEJIH BO3MO)KHOCTb BBIMMCBHIBATH BBICOKOCOPTHOE
neneso n3 llpermu. Bo ®panium jke, KaKk Mbl BUAEJM Bbillle, IPOM3BOAHIIMCDH JIHIIL
npocreie, rpy6bie copra 9TOr0 Merasua.
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Korpa yuenslit I'punbon, ynpapisiBunii Cynnckoif MaHy(akTypoif, NOmBITaCs
nepelty Ha (paHIly3CKoe >Kesie30, KauecTBO CTaJId Cpa3y »Ke CHU3UJIOCH L.

OcranbHele LEMEHTALMOHHBIE MPEANPUATHST ObUIM JIMIIEHBl BO3MOYKHOCTH ITOJIY-
uaThb LIBEJCKOE )Kese30, MOCKOJbKY OHO Bce muio B Auryuio. IlocienHsss cymena
SaKJIIOYHUTD JIOJITOCPOUYHBIE JOTOBOPA CO IIBEICKUMU YKEIe303aBOJUNKAMY, CO3HATEILHO
U YIOPHO COIPOTUBJISASICH TTPOHUKHOBEHHUIO BBICOKOCOPTHOIO )Kejie3a BO DpaHIHIo 2,

Uro Kacaerca smToil crasd, TO PpaHuusi B 9TOM OTHOLIEHMM KpaiiHe OTCTasa
OT CBOHMX II€PEJOBBIX COCEIEH.

B to Bpemsi, Kak B AHrjauu padotsl I'entcmena 3anoyuau B 1740 r. dynpament
3aBOJICKOr0 IIPOM3BOJACTBA THUreJIbHOM CTanu, Bo PpaHUMM NPAKTUKOBAJIUCH JIMIIb
KyCTapHbie CIOCOOBI BBITUIABKU U TEPEIUIABKU CTajld B TUIJISAX, YHACJELOBAHHBIE OT
[J1y0OKOi CTapUHBIL.

Korga B 1746 r. munucTp TprofieH COCTaBIIAN MHCTPYKLUMIO A5t YKapa, KoMaH/Iu-
pyemoro B AHIJIMIO, OH BBIIBUHYJI B KayecTBe OJHOI M3 OCHOBHBIX 3a1a4 — O3Ha-
KOMJIEHHE C TAMOIIHUMMU CII0CO0AMM M3rOTOBJIEHMsI JIMTOM cTanmu. YKap moOpocoBecTHO
onucasl (B0 BTOPOM TOMe LIUTHPOBAHHOM BbILIE PabOTHI) BCE, YTO BU/EJI HA AHIVIMHCKUX
3aBojiax (Torja eue pabpuKroit uToit ctasu B XeHACBOPTE, pyKOBOAWI caMm ["enTcman),
HO O9TO He 0Kas3aJi0 BJIMSIHUS Ha TIOJIO)KEHHE JaHHOr0 MpousBOACTBA BO Dpanuuu.
Hakanyne pesosoiun, B 1788 r., Biopo Toprosiu (urpasuiee pojib CoBera HapogHOro
X034iCTBA) KOHCTATUPOBAJIO, YTO «I10 OTHOLIGHHIO K CTaJld MMEJIOCh U ellle MMEeercs
npenyoexaeHne, 6yaro Bo dpaHIMM HE MOTYT M3TOTOBJSATH €€, KaK B AHIJIMM W
Jaxe B ['epmanun, M, AeHCTBUTENLHO, NPUXOAUTCS COTJIACUTBCS, YTO 0 HACTOSIEro
BPEMEHM HaM HE€ YJaJioCh M3rOTOBUTH JIMTOM CTajM, KOTOpasi Ham abCOJIIOTHO HeoO-
xoaum. 3.

B rtom >xe 1788 r. lamo u Kiys, 1Byms merasutypramu, paGoTaBIIMMH B KOH-
TaKTe C yueHbIM ['MTOHOM-4e-MopBO, OBUIM JOCTUTHYTHI TEPBBIE PeNIAIOIIMe YCIeXH
B 9ToM HampapieHud. OfHAKO OIBITHI M300peraTesieil MOJYUMJIM CBOe AasibHeiilee
pasBuTHE M TNPHHEC]H peasibHble Pe3yJIbTaThl JIMLIL Tocje pesosouuu. [TosTromy Mbl
OCTAHOBUMCSI Ha HUX B CJIEAYIOLIEM OYEpPKE.

3axsouenue

TToxseem urorn. TexHUKA (paHLY3CKOH METAUTypruy STOro0 Mepuoja Oblia TUMHYHO
MaHy(QaKTypHOH €O BCEeMH BBITEKAIOLUIMMH OTCIOJA Crelu(UUeCKUMH ee 4YepTamu.
OCHOBHBIM MEXaHHU3MOM MPOM3BOACTBEHHOI'O TpoLecca oOCTaBaJiCsd KOJUIEKTHB CaMUX
MaHy(aKTypHbIX paboumx.

Bce HauGosiee OTBETCTBEHHBIE OMNeEpaLUH MPOU3BOAUIMCH BPYUHYIO MPHU MOMOILM
MPOCTHIX OPYAMii Tpyaa. Hapaay ¢ oTuMU pyUHBIMH OPYAMSIMM Yy)Ke BCTPEYAIOTCS Ma-
LIMHBL, HO cnenuduyecKu MaHy(daKTypHOro TUMA.

Bce paccMoTpeHHbIe BBIIE MAIUMHBI 3aMEHSUIM YeJI0BEKAa He B €ro KCIOJIHUTEJIb-
HOi, a B ero asurareaboil GynKuuu. «Opyausi, Ha KOTOPbie YeJI0OBEK C CaMoro Hauaja
AeCTBOBAJI TOJILKO KAaK IpocTasi JBMUraTesbHas cuja, — numer Mapke, — Kak,
Hampumep, NMpu BpallleHMH Bajia MeJIbHULbI, TPM HAcocax, NpH IMOJAHUMAHMU M OIyC-
KaHUM PYKOATKHU Pa3[AyBajbHBIX MEXOB, NPU TOJUEHHH B CTYIE M T. I, 9TH OPY/HUS
TPe)/ie BCEro BbI3LIBAIOT IPUMEHEHNE YKUBOTHBIX, BO/JbI, BETPA KAK JBUIaTEbHBIX CHUIIL.
OTuacty B MaHy(aKTypHbIf Mepuoj, B EIMHUUHLIX CIIyuasiX y»Ke 3aj0Jro A0 HEro,
9TU OpY/AMs Pa3BUBAIOTCSI B MALIMHBI, HO OHM HE PEBOJIOLMOHM3UPYIOT Criocoba mpo-
M3BOACTBAY .

JleiicTBUTEIBHO, KAK B MOJATOTOBUTEJILHBIX, TAK U B OCHOBHBIX METAJITYPrUYecKux
npoueccax Mpl BCTpeuaeM BCe MAIIMHBI, NepevyrclIeHHble 37ech MapKCOM B KauecTse

1 Ballot, ykas. cou., 490—493.

2 Beck L., ykasa co9., “226.

3 Tapae, Pabounit wiacc, usg. 2-e, 168,
4 K. Mapkc, Kamuran, 1. I, crp. 283.
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TpUMepa, a UMEHHO: IIpU J00BIBAHUU PYABI — MOJbEMHbIE COOPY)KEHUS C IIPUMEHEHHEM
-CUJIbl YKUBOTHBIX U PA3JIUMYHOrO pOJa HACOCHI, NpU 00paboTKe Pyl — MPOMBIBAJIb-
HBIE YCTpOIiCTBA ¥ TOJIYEH, B CaMOM IPOM3BOACTBE METAJJIOB — pa3[yBaJjibHble MeXU
€ BOJSIHBIM JIBUTATE€IEM, DA3JIMYHBIE TUIBI MEXAHHYECKUX MOJIOTOB W IIPOKATHBIE
CTaHkbl.

Ho Bce mojo0HBIE MAIIMHBI HE PEBOJIIOLMOHU3UPYIOT MPOU3BOJACTBA, MOCKOJIBKY
BCeM uM o0Ile TO CBOWCTBO, 4YTO «coOCTBeHHAs1 pabora, T. €. OuTbe, pa3jaBJiuBaHUE,
pasmainsiBaHue, pasjgpodJyieHne U T. A. NMPOU3BOJUTCS C CaMOro Hauasja 0e3 ueyioBe-
YECKOro Tpyja, XOoTs Obl JABUIATeNIbHAsl CUjIa W UCXOAUJIA OT UEJIOBEKA HJIM YKUBOT-
Horo» 1. Tlourn B KayiIOM CJiyuyae IPUMEHEHHs! BBIIEHA3BAHHBIX MAIIMH MOYKHO MpO-
CJIEIUTh TIPOLIECC BOSHUKHOBEHUST TOIf MJIM MHOM M3 HUX, MOCKOJIbKY Hapsily ¢ Mexa-
HUUECKHM IMPOM3BO/JCTBOM Te€X MJIA HHBIX ONepaluil COXPAHSUIOCh U PYUYHOE UX BhI-
TIOJIHEeHue.

Pyl IpOMBIBAIMCL B 3aBUCUMOCTH OT XapaKTepa COMyTCTBYIOLIEH UM IOPOIBI KaK
B PYUHBIX OTCAl0YHLIX I'DOXOTAX, TaK U B 6apabaHax C BOASIHBIM ABUTraresem. Peomiop
TIPOEKTUPOBAJI JIJIsI CBOEH Ileun pyuHble MEXH, HO JOMyCKas Tak)Ke W IepeBoJ Ha BC-
Is1HoM iBuraresib. Ilpu mpousBojacTBe CHIPLOBOIf CTasM KOBKA €e TO PYyYHBIM, TO Me-
XaHUYECKUM MOJIOTOM IIPOMCXOAMJIA MonepeMeHHOo. KoinuyecTBO MpPUMEPOB TAaKOro
poja MOKHO OBLIO ObI MPOJOJDKUTD.

[NMupeneitckue ropHsiku, paboraBmue Ha 3aBojax Buk-Ileccocc co cBouMH
KUpPKaMud M JIaMIIaMM, JIOTAPUHICKHUE YTJIE)KOTM W BO3UMKHM, BbIe3)KaBIIMe Ha pabory
CO CBOMMM JIOLIA[(bMI U TEJIETaMH, — BCE 9TH (BHEIIHKE» paboune — ellle COXpaHsIIHN
CBOIf 006/IMK KycTapeif, paboTamiux Ha CKYTIIUKA.

Cpeny CoOCTBEHHO HAGMHBIX PabOYMX, B OCHOBHOM OTHOCHUBIIUXCSI K BHYTpH-
3aBOACKMM paboyuM, eIle OUYeHb CHJIbHO TPOSIBJISUIMCH MEPEKUTKU PEMECIIEHHOro
mepuoja.

Mel Bujenn, 4ro macrepa-yroJibllMK{, TOPHBIE JIMTEHBIE MacTepa M T. M. eLle
COXPAHWJIM UEePThl LIEXOBBIX MACTepoOB, C HUX YHHMBEPCAJbHOCTBIO, SMIIMPUYECKUMHU
3HAHUSIMM, TlepeJlaBaeMbIMH U3 pPOfa B PO/, NMPOM3BOJACTBEHHBIMM CEKPETaMu U T. [.

Brnpouem, Hapsiny ¢ 9TuM CO3[aBajuCh U HOBBIE KaTeropuu KBaau(ULUpPOBAH-
HBIX pabounx, Hampumep B Ky3HEUHOM M IIPOKATHOM fene. Mexxay Tem B AHIJIMM
TIPOMBILIEHHBII TepeBOPOT ObUT B MOJIHOM pasrape. «[IpumeHeHne MalMH B MPOMBIII-
JICHHOM TIpOM3BOACTBE B AHIimu yaecsatepuso 3pdeKT (usuueckoro Tpyaa, a 9To
U3YMUTEIbHBEIM 00pa30M yBeJINYUIIO TPOU3BOJCTBO M COKPATUIIO U3[EPIKKU TPOU3BOJ-
CTBA, C[eJIaB B TO >K€ BPEMsl MPOAYKLHUIO DoJjiee COBEPILIEHHOI»? C 3aBUCTHI0 OTMEYAET
y4eHblif 1 aaiMuHucTparop Toit amoxu UlanTanab, rOBOPst 0 JOPEBOJIIOLMOHHBEIX B3AUMO-
OTHOLIEHUAX 00EUX CTpaH.

Hapsizap dpauuun BHINOAHBIN 7151 ce0s1 TOProBelii gorosop 1786 r., anrimuaxe
HABOAHAIM (PPAHIy3CKUIf PBIHOK JELIEBHIM M BBICOKOCOPTHBIM TOBApOM.

«3a ucKmoueHueM (rpy0bix) Msjesnii U3 )xenesa B TOM BHJe, KAK OHO BBIXOAUT
M3 HalMX FOPHOB, MbI ObLIM JaHHUKaMu AHrnuu u ['epManuu 1o Bcem copram (MeTas-
Jmaeckux usfenuit)y 3, — mumer lanrans B gpyrom mecre. B mocieanee jgecsTuiie-
THE Tiepen pEBOJI}OLlI/lEﬁ MHOI0 y>Ke MNOHMMAJIM COLMAJIbHO-IKOHOMHYECKHE TNPUYMHBL
9T0if OTCTanmocTH, TaK GOJILHO yjapsiBiueil mo (paHIy3cKoMy Xo3siicTBY. MHHHCTp
Tproaen nopyuan YKapy B ynoMsiHyTOif Bbille HHCTPYKIMM TPEX/E BCEro «BBISICHUTH
OPUYMHBL TOTO, UTO AHrJIMIICKAsl TPOMBIIUIEHHOCTh INPOABUHYJIACH I'Opa3fo JAaJibIie
(paniy3CKOil», U YCTAHOBUTH, «HE IPOMCXOMUT JIM 9TO PASJIMUKe, KAK €CTh OCHOBAHUS
fIpe/roJiaraTb, OT TOr0, YTO AHIJIMUaHEe BOBCE HE CTECHEHbI HU perJiaMeHTaMH, HU WH-
CIIeKIUsIMIY 4.

Ho sicuo, uT0 B 10PEBOIIOLIOHHBIX YCJIOBHSIX MEpPexXo] TeXHUKU HA BBICIIYIO CTY-
AIeHb OblT HEBO3MO)KeH. «MatepuanbHOoe TPOU3BOACTBEHHOE OOHOBIIeHHME PpaHIUU

1 Mapkc u 9urenbc, Cobp. cou., man. UMIJI, r. XXIII, crp. 133.
2 Chaptal, De [P’Industrie, I, 91—92,

3Chaptal, ykas. cod., II, crp. 83.

“Ballot, ykas. co4.,

HcTopusi TEXHHKH, BBITI. vi ) %
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B Konue XVIII B., — nucan JlenuH, — ObUIO TECHO CBSI3aHO C TMOJIMTHYECKHM W
AYXOBHBIM, C JAUKTaTypOd PpEBOJIIOLMOHHOM JEeMOKpAaTHHM M PEBOJIIOLHOHHOIO IpoJie-
Tapuara, (0T KOTOPOro JeMOKpaTHsi elle He 060cobnsnach U KOTOPbIA ObLI elle MmouT

CJIAT C HeEM.
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E. JOKEMC-JIEBH
CoBpeMeHHble TPOOJIEMB
BbICOKOCKOPOCTHOTO TpaHCIopTa

l/lsoﬁpeTeHne YCOBEPIIEHCTBOBAHHOI'O0 TKALKOI'0 CTaHKA TOBJIEKJIO 3a co00if Opbi-
CTpOe Pa3BUTHE XJIOMUATOOYM)KHOW MPOMBIIUIEHHOCTH B MMUPOBOM LieHTpe ee—MaHue-
crepe. OtHAKO 10CTABKA ChIPbsI U COBIT IOTOBOM NPOAYKIUMHI TOPMOSUITUCH U3-3a Kpaiine
He0JaronpUsTHBIX TPAHCHOPTHBIX YCJIOBUA Ha popore JIuBepmysabCKui nopr —
ManuecTep, CBSI3bIBABILEH IOCJIEHHI C BHEIIHUM MHUPOM.

Paspasupmmiicss B 1825 r. o0Liuii S9KOHOMHUUYECKUI KPHU3UC NOCTABUII TIEpe], Tnpo-
MbIIJIEHHMKaMu MaHuecTepa BONPOC O HEOOXOJAMMOCTH KODEHHOrO M3MEHeHUs yKa-
3aHHBIX BBIIIE TPAHCHOPTHBIX ycioBuii. Mjesi ncnonb3osanus As 9Toif uemu penbeo-
BOIf KOJIeM M NapOBOT0 JIBUIaTeJIsi K TOMY BPEMEHH y)Ke JI0CTaTOUHO CO3pesia, HO BO3-
MO>CHOCTH, KOTOPbIE TauJI B Ce0e TaKO0i BUJL TPAHCIIOPTA He ObLIN L0CTATOUYHO U3BECTHBL.

Eme B 1784 r. Varr — usobperarejib NapoBON MAIUMHBI — IOJYYMIT NATEHT
Ha naposo3. B 1802 r. Tpeputuk u Bupnan sanmarenToBasiu CBOI0 G0JIee yCOBepIIeH-
CTBOBAHHYI0 KOHCTPYKIMIO, mOJyunBiryio ¢ 1805 r. mpaxkTuuecKoe npumeHeHue.
[Tosnuee (1814—1815rr.) Crepencon, nocTapassBIMi{ IAPOBO3bI KAMEHHOYT0JILHOM MPO-
MBILIJIEHHOCTH HBIOKSCT/IS, BHEC B HUX JajibHeiilne SsHauuTesIbHBIE yiyumieHusi. Ha-
KoHell, B 1825 I. oH MOCTPOUJI MepBHld NapoBO3 st 00CIY)KUBaAHUS I1acCaKUPCKOro
nBwKenus mexqry Croxronom n Hapaunrronom (Puc. 1). Oanako K stomy Bpemenu
MapoB0O3 He MOJIYYMJI ellie UIMPOKOro MPUMCHEHHST M OOIIEro NPUSHAHUSI, U HaJEXIHI,
KOTOpBIE B TO BPEMSI BO3JIarajliCh Ha MapoBYIO TSy, ObLIM JI0BOJIBHO CKPOMHBL 06
9TOM CBHU/IETEJIbCTBYIOT YCJI0BUSA KOHKYpPCa, 00BSIBIIEHHOTO HA U3TOTOBJIEHHE ONBITHOIO
JIOKOMOTHBA U151 Oyjiyiueit »xesiesHoii goporu Jlusepny ib—MaHuectep: npyu JaBieHUn
napa He cBplme 3,5 am, Bece JIOKOMOTHBA HE CBBIIIE 6 /M U CTOMMOCTH €ro He CBBILIE
550 anri. QyHTOB, OH JO0JDKEH ObUI MePEeBUraThCsi 110 PEebCaM C NPULENHBIM TPY30M
B 20 m co cKopocThio 16 xm/uac.

PesynbTaThl UCTIBITAHUH, B KOTOPHIX MPUHSIM YUacTHE YETHIPE JIOKOMOTHBA pas-
HBIX CHCTEM, IPeB30LLIH BCe O)Kufanus. Jlokomorus «Pakera» [hiopmka Credencona
(1829 r.) c mpuUUENHLIM TPY30M, 3HAYMTENLHO NPEBOCXOJUBIIMM KOHKYPCHOE 3ajlaHHue,
TI0Ka3aJl Ha ONBbITHBIX Mpo0erax CPeHIo CKopocTb 22—35 Km/yac, a MacKuMaabHast
CKOPOCTh ero poxoausia go 56 xm/uac.

Tak BbI3BaH ObUI K Y)KU3HU HOBBIIf BEICOKOCIKOPOCTHBII U MOLIHBIH B TPAHCTIOPTA—
napoBasi ykenesnasi jopora. C Tex mop, 3aBJjiajieB MaCCOBBIM TPAHCIOPTOM, )KEJIe3HAsT
JI0pOra B TeueHue 1[eJIOr0 CTOJIETHSI PAa3BUBAJIACH HE3ABUCHMO OT OOLIKHOBEHHOTO
0e3pesIbCOBOr0 TpaHCIIOpTa, M TOT KOJIOCCAJIbHBIA TIEPEeBOPOT, KOTOPHII B 06JacTH
JIOPOYKHOTO  Jiela  Tpou3Be] aBTOMOOMJIb, 10 MOCJIEHEr0 BPEMEHH HE OTPa3uJICs
Ha 9TOM Da3BUTUH.

OjpnaKo K KoHUy mepgoit Tpeth XX B., B CBSI3H C yCIeXaMd aBTOLOPOYKHOTO
Aena, naccaxupcroe Apmkenne s 3anaauoii Espone n CIIA crano nmocrenenno mepe-
XOAUTh OT JKEJIE3HBIX J0POr omsarh K (e3pesbcoBomy TpaHcnopry. O6 srom CBHje-
TEeJILCTBYIOT TOMEIIEHHBIE HIDKe paHHble (Tabj. 1) 0 pasmepax nacca)kupcKoro JBu-
Kenust Ha sKesie3HbIX foporax CIUA u o pasBuTuM aBTOMOOMIIBHOrO TpaHcropra l.

Mgl BUIMM, UTO B TEPHOA € 1920 mo 1929 r. >Keqe3HONOPOIKHOE MACCAKMPCKOe
aswkenne B CILIA He TOJIBKO HE PA3BUBAETCS B COOTBETCTBUHM C TEMIIAMM JI€JI0BOM »KHU3HK

7%
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Puc. 1. JloxkomoruB [Dropmxa Credencona 1825 r.

CTpaHBl, HO JIa)Ke Ma/laeT, a aBTOMOOMIIbHBI TPAHCIOPT OBICTPO M HEYKJIOHHO PACTET.
Haunnas ¢ 1929 r. >xenesnonopo)kHoe MacCayKUPCKOe JBMYKEHHE KaTacTpo(uuecku
Najaer, oJHaKO, 3ech IOJIyYyaeT CBOe OTpayKeHne TIIy0OKuH KPHU3UC TOCIeHUuX
JIET, CO3AIIIMI 3aCTOif M B aBTOMOOMJIBHOM TPAaHCIIOPTE.

JKenesuple poporu, BCe emle o0ciay-
Ta6numa 1 JKUBAIOIME TPOMBIIIJIEHHOCTh U TOPrOBIIIO
B KauyecTBe OCHOBHOIO BHJA TPaHCHOpTa,

SIBJISTIIOTCS] JIyYIIUM [T0KA3aTeseM U B TO )Ke
Houmvecrso macca- | Koxmzecrso sape- BpeMsI OJJHOM M3 IJIABHBIX J»KEPTB 00ILero
Loam HWEPO-EHUIOMETDPOB THCTPAPOBAHHEBIX
(8 mMapx.) aBromoGaneit (B THIC.) Kpu3uca, nepeykuBaemoro KaluTajJucTuye-
| CKMMHU CTpaHamu. Bot yto roBopst 1udpsl 2.
B 1932 r. na »cenesunsix goporax CILIA
1911 52,1 619 abounx u ciy)amux 6sut0 1048 568 yen.
p Y )
1916 55,6 8 298 B TO BPEMs KaK 3a nsituuterie 1925—1929rr.,
ig;‘f ég'g gigg CpefiHee KOJMUeCTBO MX ObUIO paBHO
1922 57,1 10 960 1 740 567 uen. Ha onnary paGounx wu
1923 61,1 13 540 cayxamux B 1932 r. 6blI0 H3pacxonoBaHo
1924 58,1 15461 1535,9 M. 1osutapos, a B 1925—1929rr.,
1925 57,8 17 496 929
1926 571 19237 B cpenHem 3a rox, 2 929,3 mMiH. 10/1apoB.
1927 54.2 20219 Taxkum o00pasom KOJMYECTBO pabouux u
1928 50,8 21379 cayxammx K 1932 r. cHusuinoch ua 409,
1929 50,0 33 122 oflLlasi BLILIAYEHHAs] UM 3a 'O Cymma —
igg? gg’é 22 gzg Ha 47,59, a cpenusist 3apniaara—nua 159,.
1932 27.3 20903 B 1933 r. K0JM4eCTBO YKeJIe3HOL0POYK-
HBIX CIy)KallUX MPOJ0JDKAET NajaTh U J0-

xoput o 971 000 wen. u TonBKO B 1934T,,
B CBSI3Y C HEKOTOPLIM O)KHBJIEHHEM B OIle-
patuBHoif paGore, OmATL MOBBIAETCS, A0X0As A0 1057 000 wen. (oxTsAbpw). Ho-
MHHAQJIbHA51 IO/I0BAsl 3apmjiaTa MoBbICHIIAch mpu 9Tom Ha 3,5%, a yacoeast Ha 0,5%.

YKesteaubie foporu B 1932—1933 rr. BeHY»IEHB ObUTH CHU3UTH PACXOAbl HA
NpHOOPETeHHe 1 PEMOHT MOABMIKHOTO COCTABA, TOIUIMEO M DAsHLle MaTepuasbl Ha
729, 10 CPaBHEHUIO C TeMH >Ke pacxofamu B 1925—1929 rr. 310 06CTOATENLCTBO LOHKHO
ObUIO OTPA3UTBCST HA PaboTe COOTBETCTRYIOMMX MPOMBIIUIEHHBIX U TOPIOBBIX TIpEs-
TIPUSATUH, OCKOJIbKY JKeJIe3HEIe I0POTH SIBJISIOTCS. OHMM M3 KPYHHEHIX ToTpetu-
TeJeil Merasia, TOIMBA U T. . IlocieqHee MIUTIOCTPUPYeTCs CieayIONMMH CPABHHU-
TeJIbHBIMU JIaHHBIMK (Tabu1. 2):

He styume oGcront fe10 ¢ yKesie3HOXOPOYKHBIM TPAHCTIOPTOM M B CTPaHAX 3a-
najaHoii EBpomnkl.

! «Mechanical Engineering», Dec. 1933.
2 «Railway Ape», Oct. 1933.
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Tabnauma 2

Cnuxenne 0o cpasse-

O6mas cyMMa pacxoi10B (B MADX. XOAX.) mao ¢ 1925—1929 rr,

(8 %)
Cratsn pacxoAa [

Toae P | 1988 x, 1983 r, | 1934 r.1 | 1932 r. 1933 r.

[ToxBukHON cOCTaB . « . . - 308,9 36,4 15.5 il 457 88,2 94,8
TomauBo . . . . . . « « . . 426,7 178,3 179,2 195,0 58,2 58,0
Jlecubie marepuanel ¢ . . . . 170,0 52,2 41,2 80,0 69,3 75,8
YepHble METAMIBl . « . . . 438,9 100,6 112,7 145,0 77,0 74,3
[Ipoune & vivo i vipolin = » = o # 333,8 114,0 124,7 165,0 67,8 64,7
Beero: « . 1698,3 481,5 473,3 662,5 1% 72,1

Hapnpuraromieecsi 6aHKPOTCTBO YaCTHBIX )KEJIE3HOLOPOXKHBIX KOMIAHMIf, 0O KO-
TOPOM OTKPBITO TOBOPHUJIM, HAIIPUMeEpP, Ha CTOJIOAX aMepUKAHCKOMN ImevyaTH, 3acTaBuIo
BCTPENEHYThCST HKEeJIE3HONOPO)KHbIE KPYTH KamUTaJIUCTUYeCKUX CTPAaH U IOCTABUTh
B TOPSIIOK [HS BONPOC O BBISIBJIEHMM TIPHUMH PE3KOr0 CHIDKEHMS MacCca)KUPCKOro
ABID)KEHHST HA YKEJIE3HBIX 0POraxX U 0 BO3MOYKHBIX CII0c00aX 60pbOBI C ITUM SIBJIEHHEM.

Eciy B OTHOIIEHMM TPYy30BOTO [BHYKEHHUSI OUEBHJHO, YTO OCHOBHAsl MPHUYUHA
ynajaKa cBsi3aHa C 9KOHOMHYECKHM KPH3HCOM, NEPE)KUBAEMBIM KAMUTAJIUCTHUECKUMU
CTpaHamMM, TO B OTHOLIEHMH TTACCAYKUPCKOr0 JBIDKEHUS MOMUMO OOLIEro majfeHus mia-
TEKECMOCOOHOCTH HACEJIEHUs] UTPAET, MOYKAJyii, He MEHee Ba)KHYIO POJIb Apyrasi mpu-
UMHA — KOHKYDEHIHsi CO CTOPOHBI aBTOMOOMJBHOIO M BO3AYIIHOIO TPAHCIIOPTA.

[TpenmyiiecTBo Jierkoro aBTOMOGHIIS Tepei APYTMMM BHAAMM TPaHCHOOpTa 3a-
KJIIOUAETCsl B TIOCTOSIHHOM TOTOBHOCTHU €r'o JUJIsl epeiBUYKEHUS BO BCSIKOE BPEMS M B JIIO-
6OM HarpaBJIeHUM, MTPUUYEM MECTO U TPOJODKUTEIBHOCT OCTAHOBOK 3aBUCAT OT BOJIM
naccayxupa. Xopomree cocrosinue popor B CIIA u B psame crpan 3anagHoit EBpomnst
JONyCKaeT TepeBH)KeHHe B aBTOMOOMJIAX €O cpefHeil cKopoctbld B 60—70 xm/uac,
a TMpU XOPOUIMX MAaIIMHAX ¥ OMBITHBIX moepax co ckopoctbio 1o 100 xm/4ac. Tem He
MeHee He0oJbIIME aBTOMOOMJIM IMOKA HE MOTYT OBITH MPU3HAHBI 00LIEOCTYIHLIM BU-
AOM TpPAHCIOPTA JUIsl JUIMTENIbHBIX Mepee3jioB, SABJISIOMUXCS BR0OABOK IOBOJILHO
YTOMUTEJILHBIMH.

ABT00YCBHI, TOJIyUMBIIME 3a I'DAHMIEN IMMPOKOE pacrnpocTpaHeHue, CTaparTCs
YCTPAHUTh YKa3aHHbIE BbILIE HEJOCTATKH WHAMBUAAYJIHOTO apToMoOuMiisi. OHM TIpe-
CTaBJAIOT B HEKOTOPHIX CJIy4yasiX BO3MOYKHOCTb COBEpIIATb TMOE3AKH C H3BECTHBIM
KoM(pOpTOM — €O crajbHeIMM MecTamu, Oyderom, y6opupimu. [Tyremrectie B aBTo0y-
cax 00X0JUTCS HEL0pOro, HO 3aTO NPHUXOAUTCSI S9KOHOMUTb Ha pasmepe IMacca)kup-
CKOro Mmecra.

B mociegnee BpeMsi B KauecTBe Cepbe3HOr0 KOHKYPEHTA YKEJIe3HOH J0pore BbI-
Apuraercst apuarpancnopr. IToka oH, KoHeuno, o0CIy»KUBAET MPEUMYIIECTBEHHO MpPeJ-
CTaBHUTeJIel 1e;I0BOro Mupa, KOTOPBIX He CMYIIAIOT HEYyA00CTBA CHEeUHUaIbHBIX T10€30B
A0 a’dpoIopTa U OTHOCHTEJbHASI JOPOTOBU3HA II0JIETa M JUJISI KOTOPBIX Ba)KHEE BCErO
BBIMTPBILT BPeMeHu. OHU MUPSITCS M C HENPUATHBIMM OILYIIEHUSMH, UHOTJA CBSI3aH-
HBIMM C BO3AYIIHBIMH TOJIETAMHU.

Ha >kesne3HsIX oporax Gopb6a ¢ 0CHOBHBIM KOHKYPEHTOM — aBTOTPAHCIIOPTOM —
BEJeTCS B /IBYX HAllPaBJIEHMAX: MyTeM NPOBEJIEHHs] MepONpPUSATHI, CrOCOOCTBYIOMMX
NPUBJIEUEHHIO NTACCAKUPOB U IMyTeM KOOMepaluHu C aBTOTPAHCIIOPTOM.

Jns1 npuBJICUCHHA TMACCAKUPOB TMPUMEHSIOTCST CaMble PasHooOpas3Hble MEpHI.
Hanpumep, B 1933 r. B psifie CTpaH NpoBOAMIIUCEH CIIEAYIOLINE MEpPOTIPUSITHSI.

1 ITo 1934 r. cBefennsi 3a 9 Mecsues.,
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B I'epMmaHuu npy KOJUIEKTUBHBIX MOE3/KAX JleJiajach CKUaKa ot 25 1o 40%,
B 3aBMCHMOCTH OT YHCJIA YYaCTBYIOLIMX. YUalMCS B CONPOBOMIEHUH PYKOBOJMTEIIS
TaroKe jgasajack ckuaka (509%). Ilpu 3akase - cmenmasbHOro moesfa JJisi KOJIJIEK-
THBHBIX T0€3/10B CKHAKM Kojebanucb B mpefenax 50—759%,. -

B AHrauu JeiicrBue JieTHero tapuda, nperocTapisiollero cKuaKy B 33,3%,
ObLI0 TIPOAJIEHO 10 1 JAexabpsi, MPUUYEM CPOK TOJAHOCTH OOpaTHOro GuJieTa YCTAHOBJIEH
MECSIUHBIH C TIPAaBOM OCTAHOBKH B ITyTH.

B Illpeififapuu NOMUMO IIMPOKO paclpOCTPAHEHHBIX KPYTOBBIX M BCSI-
KOro poja abOHeMEHTHBIX JKEJIE3HOJOPOYKHBIX OWJIeTOB OBbLIM BBEAEHBI CHELUasIb-
Hble CKMAKHM IS [acCa)KUpoB, IPUEIHKALMMX H3-3a TPaHHUILI HE MEHee, YeM Ha
7 nRHeit.

B Beurpuu Obuta o0bsBIeHA ClENMaATbHAS CKUAKA /ISl TIPEANPA3THUUHBIX
noesfoK. B crennasbHBIX M0e3jax AJsl TYPUCTOB CKUAKA A0CTUraeT 7% U T. . U T. J.

Uro Kacaercsi KOONepalyyd C aBTOTPAHCIOPTOM, TO OHA MPOSIBJSIETCS TaKKe
B pa3nuyHoif Gopme. TaK, Ha ONpe/esIeHHbIX YUYaCTKaX YKeJIe3HbIe JOPOru COBEPUIEHHO
NpeKpaIalT naccaKUupCcKoe ABIKeHHEe (KpoMe TPAH3UTHOIO) W MEPEalT ero Ha Jo-
rOBOPHBIX HayajaaxX aBTOOYyCHBIM KOMIAHMSIM, KOTOPbIE OTUYMCIISIOT ONpE/Ie/IeHHbI T1po-
LEHT OT BajoBOii MpuOBUIK >Kese3HbIM foporam. Ilpu srom, Hanpumep B Benbrum,
aBTO0yCHBIE KaMIAHUM TIePeJaloT aBTOOYCHI BMECTE C 00C/IY)KMBAIOLIUM IE€PCOHATIOM
B apeH/IHOEe M0JIb30BAHUE YKEIE3HBIM 0POraM.

B ABCTDpHHM KeJe3Hble JOPOTH 3aKIHYAT C aBTOOYCHBIMH KOMIAHMSIMH,
00CITY)KUBAIOIIMMHU  OTIpEieJIeHHble JIMHUM, COTJIalleHHs, Ha OCHOBAaHMM KOTOPBIX
COBMECTHO yCTAaHABIMBAIOTCSA Tapu(bl U pacnucaHusi ABIDKEHHUsI, a o0uiasi npubbulb,
MoJIyyeHHasl Ha Mapasule/IbHBIX yuacTKax JBMYKEHHSI J@JUTCS B OINpEJEIeHHOM CO-
OTHOILIEHHUHU.

Bo ®paHuuu Ha OOJILIIOM NPOTSHKEHMHM ABTONEPEBO3KU OCYIECTBIISIIOTCS
HEMOCPEACTBEHHO YKeJIe3HOL0POKHBIMK Npeanpusitusivu. B 'e pmanu u Ha 11 ju-
HUAX [PABUTEJILCTBEHHBIE )KEJIe3HbIE JA0POrd CaMH 3aHUMAIOTCSl ABTONEPEBO3KaMH,
a Ha 130 ymHuAX, o6uum nporspreHneM oKos10 3 000 K, AealT 9TO COBMECTHO C Jpy-
I'MMM BEJJOMCTBAMHU TJIABHBIM 00pa3oM C IIOUTOBBIM.

VKaszaHHble BBIIE IONBITKM O0)KUBUTH NACCAKUPCKOE [BIDKEHME Ha >KEJIE3HBIX
JIOPOrax IyTeM JIbFOT U CHIDKeHHsI Tapu()oB, a Tak)Ke MyTeM CO3[aHHS B OTAEJIbHBIX
noesgax Komdopra, MOXOASIIEro A0 POCKOIIM, He MMENM yClexa, Kak 00 3TOM CBH-
JIeTeIbCTBYIOT OQUIaTbHbIe OTYETHbIE JaHHbIE O TPUOBIIAX M0 MNaCCaKUPCKOMY
JBDKEHUIO.

Yro6Bl UMETh BO3MOYKHOCTh YCIIEIIHO KOHKYPHPOBATb C aBTOTPAHCIOPTOM M pa-
CTyIeil KOHKYpeHI[Heif CO CTOPOHBl aBUATPAHCIIOPTA, »KEJIE3HLIM 0pOoramM Hajxo ObLIO
BOOPY)XUTbCSI TAKUMU CPEACTBAMM, KOTOPbIE C OJIHOHM CTOPOHBI, MOIJU Obl BEPHYTh
Ha )KeJIe3HBIEe JOPOrd MacCa)KUpOB, MOJIb3YIOUIUXCS B HACTOsIIEE BPEMsI IIPU GOIbIINX
nepeesfax JAPYyrMMM BHAAMM TPaHCIOpra, a C JPYroil CTOPOHBI, TaKHUMH, KOTOpBIE
TMI03BOJIMJIM OBl CHUSHTb SKCIUIOATALMOHHbBIE PACXO/IbI YKeJIe3HBIX A0por. B oTHOmEHHH
NaCCayKUPCKOro JIBMYKEHUST HYYKHO OBLJIO MEpPECTPOUTHCS MO-HOBOMY IPHCIIOCOOMTBCSA
K W3MEHMBLIMMCSI YCJIOBASIM U K TEMITY YKU3HHM, OT KOTOPOIO >KeJIe3HbIE 0POrH B CHILY
CBOEIf KOHCTPYKTHBHOW W OpPraHM3allMOHHON TPOMOSAKOCTH HECKOJIbKO OTCTaBaJH.

Wrak, 3ajgaud, KOTOpBIE NPEACTOSUIO Pa3peliuTh, CBOJAMUIMCH K CIIEAYIOLIEMY.
MaxkcumanbHo obecreunpasi maccakupam 0e30nacHOCTb JBIMKeHUs1 U KomdopT, He-
JOCTYTHBI NpU APYTHX BHUAAX TPAHCIOpTa (KPOME BOJHOI0), HY)KHO OBUIO CeiaTb
NaccayKUPCKoe JABIKeHne 60s1ee ruOKuM, Jiyulle OTBEYalolM B 9TOM OTHOIIEHMH Tpe-
60BaHMSM KJIMEHTYPHI, &, [JIaBHOE, HY)KHO ObLJIO TepeiiTh Ha BHICOKME CKOPOCTH, TaK
KaK TIOCJIeJ{HUE TIPH BBIOOpPE TOr0 MJIM MHOIO Crocoba mnepeiBiyKeHUs SIBJISIIOTCS B HALIe
BpeMsi B GOJIbIIMHCTBE CliydyaeB pemaionmm (axropom. Haj Bcem 9TUM JOMHHEPOBAa
3ajaya OJHOBPEMEHHOI'0 CHIKEHHsI OKCIUIOATALIMOHHBIX PACXOLO0B.

[pejie ueM OCTAHOBUTBLCS HA ONMMCAHMM KOHKPETHBIX CJIy4aeB KOMIIJIEKCHOIO
paspelieHusi yKasaHHO! Bblle MpPOoOJIEMBI, CJIELYeT OCBETHTb BOINPOC O TOM, Kak
OCYILECTBJISIACh OCHOBHAsl 3ajaua YBEJIMUYEHHsI CKOPOCTHU JBHIKEHHSI.
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Puc. 2. OOrexaemblit moaBmKHoi cocraB mo marenty Adams (1893 r.).

[MoBbllIeHne CKOPOCTU JUKTYeTCSI He TOJIBKO CQOOPa)KEHHUSIMM KOHKYpPEHLUH
¢ aBTO- U ABUATPAHCIIOPTOM, HO M CaMO IO cebe SIBJISIETCS] 9KOHOMUYECKH BBIFOJHBIM.
C 9T0if TOUKM 3peHHsI TPOMAJIHOE 3HAUYEHHE MMEET TO 00CTOSATENbCTBO, UTO KOCBEHHBIE
SKCIUIOATALMOHHEIE PACXOJbl, HE HMMEIIMe TNPsIMOIf 3aBUCHMOCTH OT OMNEepPATHBHOK
paboTBI YKeJIE3HBIX JOPOr (aMOPTH3aLls, NPOIEHTH HA KalUTaJl, O1JlaTta aiMHHHCTPa-
TUBHO-XO02STHCTBEHHOr0 TIEPCOHANIA M JP.) PACHpPeessioTCsl HAa CyMMapHOE UHCIIO
TacCaKMPO-KHJIOMETPOB (MJIM TOHHO-KKJIOMETPOB), BHIPA0OTAHHBIX BCEMM T0€3AaMU
JKeJIe3HOM JIOPOr'd, BCJIEICTBME UEro, IMPU CHWKEHUM 1.PSAMBIX 9KCILUTOATALMOHHBIX
PacxXo/l0R, I0JIHASI CTOMMOCTh OJHOTO MACCKUpPA WJIM TOHHO-KUJIOMETpPA 3HAUUTEIHHO
YMEHBUIAETC .

CKOpOCTh J(BU)KEHHSI MOMHUMO BeJIMUMHBI JBIDKYLUEH CHJIBI 3aBUCHT B OCHOBHOM
0T CONMPOTHUBJICHUIT ITOMY JIBU)KEHHIO CO CTOPOHBI CHJI TPEHHUST U OKPY)KAIOLIE Cpejnl.
I1p. OTHOCHTE/IBHO HEGOJBIINX CKOPOCTAX 00Lee CONPOTHBIIEHNHE (BUKEHHIO SABIISIETCS
(dyHKIMel Beca MOBUYKHOIO COCTABA M €ro TeXHUYECKOr0 COBEPUICHCTBA, T. €. 3aBUCHT
OT BPE/IHBIX COMPOTUBJIEHHH BO B3aMMHO MePEMEIIAIOIIIXCS YaCTAX CAMOr0 MOJBUYKHOIO
cocTaBa, OT B3aMMOJEHCTBHS MOJBIYKHOIO cocTaBa M IyTu. Korjga »Xe BOIPOC ujer
0 BBICOKHX CKopocTax mopsaka 125—200 xm/dac, npeumylIecTBEHHOE 3HAUeHue
npuobpeTaerT CONPOTHBIIEHHE BO3LYIIHON Cpe/bL.

Uro Kacaercsi IocjefHero, To 3HaueHue o0TeKaemoit (opmbl AJIsT YMEHbIUEHUS
CONPOTHBJIEHUST JBIKEHUIO ObLJIO M3BECTHO ellle 3aj0JIr0 /10 MOSIBJIEHUST a2poIUiaHa.
Emte B 1893 r. Ajamc (Adams) 3anareHToBai 00TeK1eMyI0 HopMy MOJBHYKHOTO COCTAB2
(puc. 2), KoTopast B OCHOBHOM COXPAHSCTCSI U B HacTosiiee Bpemsi. OfHAKO TOJBKO B
CBSI3M C pa3BUTHEM ABUACTPOUTEILCTBA M HAMETHBLIETOCS CTPOUTENIBLCTBA BBLICOKO-
CKODOCTHBIX TI0€3/[0B adpOMHAMUYECKHE CBOMCTBA 00TEKAEMbIX (DIOREJIshicei 1 HKenes-
HOLOPO)KHBIX BAaroHOB CTaJM NOAREPraThCsl JE€TaJIbHOMY M3yUuenuto.

J1s1 TOro uToSEl YCTAHOBUTL BMsIHHE o0TeKaeMoi (hOpMbl 1 JIEFKOro Beca moesja
Ha YMEHbIIeHHe ConpoTUBJeHHsT JBwKenuio, mpod. Jlumer (Lipetz) (Purdue Uni-
versity) ! onpegemun no gopmysnam doBuca (W. J. Davis) Beanunny 3Toro compo-
TUBJIEHUS JUISL YeThipeX pas3/IMUHbIX T0€310B TPEXBArOHHOI'0 COCTaBA IPU CKOPOCTAX
or 30 o 110 munb/uac (ot 48 o 176 xm/dac). Bce uerhipe moesja mpeanoaraimch
€ JI13€J1b-JJIEKTPUUECKON CHJIOBOM YCTAHOBKOM, IIOMELIEHHO} B IepejHeM BaroHe.
Baroust moesos I u IT — ofpiunnle, FsDKeI0ro THNA Barousl; noesgos III u IV —
crieluasnbHoil 00JIErYeHHoif KoHCTPYKUMH (KAyecTBeHHAs CTajlb My PaslOMUHMIT).
B ka)kpoil mape 10esjgoB (TshkeJabplX M JIEFKUX) oauH ObL1 oOTexaemoii (opmel, 6e3
HAapyLIeHUsT HENPEPLIBHOCTH HAapY)KHOM MOBEPXHOCTH M0€31a B MeCTaX COeIHMHEHU7A

1 «Mechanical Engineering», Apr. 1933,
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CMEXHBEIX BaroHoB, BTOPOWl — C BaroHamv 0OBIYHON (POPMBI, HMEIOLMH [apMCHUKC-
00pasHbIe COEQUHUTENBHBIE YCTPOHCTBA MEKILY COGOM.

Eciu B3arb Haubosbiyo ckopocTh (110 muib/uyac), To pe3yJsbTaThl I0JIyYaliCsy
ciepyromue (tabua. 3):

Tabnaunma 3
CompoTHBA. JBHAXKE=
HHIO OpH CKOPOCTH
m Bec moes1a | 110 wuas/uac na
BN 0083is npAMOf TOPHIOHT.
(s m) yuacTKa
(B 2. c.)

. Taxenbifi ¢ 0ObIKH, BaArOHAMH . . . 250 1740
Taxenbli ¢ o6TekaeM. BaroHaMu . . 250 1 090
Jlerkuii ¢ OGbIKH. BaroHaMH .« . . . 105 1385
Jlerkuii ¢ o6TekaeM, BaroHaMH . . . 105 735

OrcIoia MOYKHO CJIeJIaTh BBIBOJ, UTO IPU OJHOM M TOM )K€ COCTaBe, JBMIalOLIEMCSE
co ckopocteio 110 mmib/uac, ocylulecTBienne obreKaemoil (opMel, He BUSHIBAOILEE
3HAUMTEJIbHBIX JOMOJHUTEIBHBIX PACXO/I0B, JaeT BO3MOYKHOCTb COKOHOMUTL 650 4. ¢.
Ha MOILHOCTH JBWTaTess, B TO BPeMsl KaK JIEFKUil Bec SKOHOMHUT TOJIbKO 355 4. c.,
XOTs TOKYTAeTcsl OUeHb A0poroi ueHoii. I[Ipasra, Ha KPyThIX mMogbeMax BeC NMPUOOpPL~
Taer 0oNbLIOE 3HAUEHME, HO €ro BJIMSIHHME CKAa3bIBAGTCSI HA YMEHBUICHHH CKOPOCTH
KaK TSDKEJI0ro, TaK U JIETKOI'0 COCTaBa.

CriefoBaTeNbHO, €CJAM MOJAXOAUTb K pa3pemeHui0 BOIpoca € SKOHOMUYECKOMH
TOUKM 3peHHs], TO OOTEKaeMOCTb M yMEHbIIEHHME Beca, IyTeM NPUMEHEHUSI JOPOTrUX
MaTepuasoB, Halo paccMaTpuBaTh MoposHb. Ilpu 9ToM Hano yuuThIBATH elle OXHO
06CTOSITENILCTBO: TIPU TSHKEJIBIX COCTABAX, Ja)Ke 00TeKaemMoit ()0pMbl, MOLIHOCTE CUIIOBOM
YCTAHOBKHU IMOJTyUYaEeTCsl BCE YK€ 3HAUNTEJILHOM, U pasmellleHie ee B BaroHe NMpH AM3esb=
JJIEKTPUUECKO TAre BHI3bIBACT 3aTpyAHeHHsl. B oTom ciyuyae mpuxoJuTCs: CTPOUTH
pacyeThl TOJIbKO Ha KOPOTKHE I0€3/1a. ,

OnHoBpeMeHHOe BiMsIHME 060MX (PaKTOpOR — Beca U obTeKaeMoii GopMbl — B Cy-
IIECTBYIOLMX BBICOKOCKOPOCTHBIX T10€3[aX PasHOr0 THUNA MO)KHO MPOCJIENUTH IO
Tabs. 4, COCTABJIEHHOM JIS TPEX I0e30B:

1) 10-BaroHHblif COCTaB (IyJIbMAaH-BArOHbI), BEOMBIl 11ApOBO30M;

2) ofTeKaemblif, Jierkuit 3-BaroHHbIi cocTaB THX00KeaHCKON »KesIe2HOil A0pOru;

3) 8-BaroHHblif oOTeKaeMEBIlf COCTaB, BEJOMBIl TEILIOBO3OM.

Ta6auna 4

‘ et
L Mommocts ABH~ MomRroCTD ABU=

I Bee Koans. Bee ¢ neaesn TpeGyen s Bee na oguoro

[ T . " | M umHOCTH UPH rareas ua ratessa na

| HET10 | maccax. narpysroit CKOPOCTIE naccamrupa

| noesxa 145 xm/uac exnEnIYy B2ca ; 1 naccaxnpa

, (s m) MecT l (3 m) (8 1. ¢.) (8 & €. (3 m) i ey

i‘___

F 1 1 000 192 1035 3400 3,3 5,4 17,7

SN 80 116 103 500 4,9 0,9 4,3

‘ 3 580 336 607 3100 5,1 1,8 9,2 |

910 CpaBHEHHE MOYKHO ObUIO Obl NMPOJAOJDKUTL Jajblie, eCjM NPUHSTL B Pacuer,
4TO U151 IEPEBO3KH CO CKOPOCTDIO 145 KM /uac TOTO KOJIMUeCcTBa NacCa)KupoB, Ha KOTOpoe
paccuuTaH BBICOKOCKOPOCTHBII Moe3 THXOOKEAHCKOi yKeJe3Hoii KoporH, moTpeGosa-
noch 6b1 6 aBTOOYCOB ¢ 001el MomHoCTIO ABUraTesneit B 1 500 4. ¢., 30 aBToMoGuUneH
¢ MmolHoCTbIO Apuraresneit B 3 600 4. ¢., 15 aspommanos - - 5 000 2. ¢. 4, HaKoHeN,
napoBoe CyJAHO C ABMIaTeseM MOLWHACTBIO B 211 000 4. ¢.
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Puc. 3. Tunbl mojeneil 00TEKAeMOro IOJBMIKHOTO COCTaBa, IGABEPIILIMXCSA HCILITAHUSIM
B Mccu-Jle-Mynuno.

B psje crpan B mnocjieHne roibl BELYTCsSI UCMBITAHUS Pa3JiIMUHBIX MOJEsei HKe-
JIE3HOI0OPOYKHLIX BATOHOB IIyTEM MPOAYBKU B adpOJMHAMUYECKHUX TpylOax. YKaKem
Ha pesyJIbTaThl HEKOTOPBIX OMNBITOB 1.

Bo ®paniuu, rpae Jsierkie oOTeKaemble aBTOMOTPHMCHI BIIEPBBIE CTajd CTPOUTH
JUTSL HKEJIE3HOL0POXKHOI KoJien, Jlebyme B Hosi0pe 1931 r. npoussoaun B Mccu-Jle-
MyJMHO MCHBITAHMST YeTHIPEX Mojesieif 00TeKaeMoro IOJBH)KHOTLO cocTaBa (puc. 3).

Tun (a) — CcoBeplIeHHO CUMMETPUUHBII B OTHOLIEHNHM KOHUEBBIX YacTeil, KpyrJjoro
CeueHMsl B CpefHeil yacTu, COCTOSUI M3 IUECTH PA3hEMHBIX CEKIHH, YTO I03BOJISIIO
YBeJIMUMBATH U YMEHbIIATh JJIMHY MOJIEJIN; B CEPEIMHE €€ MMEIOCh BOSBBILIEHNE, NIPE]l-
crapiisiolee coboit Oyaky mammuucra. Koaduuuent obrekaemocty AJs1 910 Moaeu
nojiyunsicst paBHbiM  0,00078, mnpuueM H3MEHEHHME [JIMHBI MOJEJIM CYLIECTBEHHOIO
3HAYeHUs He MMesio. UTo Kacaercsl BO3BBIIEHMS 110 CepefuHe mojesu (OyAKa mamu-
HUCTA), TO OHO HACTOJILKO YBEJIMYMBAJIO CONPOTUBIIEHUE, YTO IIPUMEHEHHE ero ObUIo
IIPU3HAHO HeIeaeco00pasHbIM.

Tun (b) — TaKyKe CUMMETPUYHBIH C HAKJIOHEHHBIMM B IIPOJAOJIGHOM CEUEHHH U
3aKPyIJIEHHBIMA KOHLEBBIMH YaCTSIMU M COBEPILEHHO OJMHAKOBON INMPHUHBI 110 BCei
JUIHE Mojiesd. J1Jist 9Toro THna KoduIeHT o6TeKaeMocTy noJtyunsicst pasieim 0,00088.

Tun (¢) — 0AMHAKOBOI BBICOTHI 110 BCEif JUIMHE ¥ C 3a0CTPEHHBIMU B ILJIaHe KOH-
LEeBbIMM YaCTSIMM, CHMMETPUYHO PACIIOJIOYKEHHBIMU, KAaK M B NEPBBIX ABYX MOJEJSIX.
Kospunuenr ofrexaemocTn mosiyunsicsi 3HauurtenbHo MeHbme — 0,00039.

Tun (d) — ¢ sakpyrJieHHBIMH JI060BOI U GOKOBBIMU TIOBEPXHOCTSIMH U C iPHIKA-
6J1eBU/IHBIM OYepTaHMeM B IJIaHE. DTOMY THIly COOTBETCTBYeT HauboJiee HU3KOe 3Ha-
uenve Kodpuuuenra o6rexaemoctu — 0,00028.

Bonbliasi cepusi ucnplranuii ObUla TAK)KE IPOM3BEJEHA B adPOJMHAMUYECKOIf
TpyOe DBepJMHCKON BhICIIeH TeXHHUECKOIl IMIKOJIbL. B pesysibrare 9TMX HCIBITAHUI
MOKHO ObUIO MPUTTH K CJIEAYIOUIMM BBIBOJAM:

1) ConpoTuBJIeHHE COBEPIIEHHO IJIAJKOr0 BaroHa mMpuUMepHO Ha 7—89, meHbiie
CONPOTUBJIEHNS] BArOHA C BBICTYNAIOUIMMU HAPY)Ky BEHTUIISITOPAMM, OKOHHBIMM BIla-
JMHAMM M T. II.

1 «Railway, Mechanical Engineers, Sept. 1934.
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2) 3HauuTesJIbHYI0 YacTb OOLIEro COMPOTHUBJIEHUS COCTABJISET CONPOTUBIIEHHE
“TEJIeIKKH. ,

3) CpaBHUTEJIbHO He3HAYUTEJbHbE HM3MEHEHHsI B OuepTaHMM KOHLEBBIX YacTei
MMEIOT CYIIECTBEHHOE 3HAUeHME JJIs1 BO3AYIIHOIO CONPOTHBIIEHUS.
© 4) Hanuune KoHLeBHIX uvacTelt oOTexaemoil (JOpMbI 3HAUMTEJIBHO YMEHBINAET
conporusjienne. Tak, Hanpumep, €CJIM MOCJIEAHUI BaroH B3sITb 0OBIUHOIO THUIA C ILJIO-
CKOJi TOPLIEBOI CTEHKOIf, TO CONpOTUBIIEHUE ero Oyaer nmpumepHo Ha 509, Bhille, yem
CONPOTHUBJIEHUE JBU)KEHHIO BaroHa ¢ 00TeKaeMoif XBOCTOBOIf YacThIO.

Bo Bcex 9THUX MCHBITAHUAX, NPOBOJAMMBIX B a9POAMHAMHYECKHX TPyOax, HE yUH-
TBIBAETCS PSIL 0OCTOSITENILCTB, KOTOPhIE MMEIOTCST HAJIMLO B JIeiCTBUTEIBHOCTH U OTCYT-
CTBYIOT TIPH HCIBITAHUSIX. ITO OTHOCUTCS TIPEXIE BCEro K GOKOBOMY BETPY U K BUXpe-
BBIM JIBM)KEHHSIM, BO3HMKAIOIIUM OT BpAIIEHHUsT KOJIEC, a TAK)Ke K sIBJIEHUSIM, BO3HHU-
KalOIUM TIPY TIPOXOYKAEHUH MOJIBIDKHOIO COCTaBA MMMO GJIM3KO CTOSILIMX CTPOEHHMIt
WIM MUMO Apyroro moesja. ITosromy pesysbTaTel MCHBITAHUI B adpojMHAMUYECKUX
Tpy0ax Jal0T HECKOJIbKO IpEYMEHbIIEHHbIE 3HAUEHUs ISl Kod(UIMeHTa BO3LYLIHOIO
COnpoTHUBJIEHUS. Bo BCAKOM Cilyuae, 9TH MCIBITAHMS TOKA3BIBAIOT, YTO IyTeM NpHAA-
HUS1 KOPIyCy BaroHa HajJie)kauieii oorexaemoil (opMbl M COBEPIIEHHO IJIAJKOU II0-
BEPXHOCTH MO)KHO YMEHBIIUTb €ro BO3JYIIHOE CONPOTHBJIEHHE TIPUOIU3UTENIBLHO
B 5 pa3 1o CpaBHEHUIO C OOBIYHBIM THIIOM BaroHa.

CoBepieHHo HefaBHo ! ony6uukoBaHa pabora nmxenepos Paiira (W. Y. Wright)
u Max-I'm (P. A. McGee), rae Bonpoc 0 MOTPeOHON MOLIHOCTH /IS IIPEOJI0JICHHST
CONPOTUBJIEHUST JABHU)KEHUIO BBICOKOCKOPOCTHBIX II0€3/{0B pA3JIMYHBIX THUIIOB TpPAaK-
Tyercst 0ojiee MUPOKO. B cBOMX MCCIIE0BAHUAX aBTOPBI YUUTHIBAIU HE TOJIBKO XapaK-
TePUCTUKY IO/BUYKHOTO COCTaBa, B CMBICJIE OOTEKAEMOCTH M Beca, HO M JUIMHY CO-
crapa. MccieqoBanus npousBouIMCh [Ist cKopocTeit ot 50 o 200 kM /4ac, 1Jist 10e3/10B
JUHOIM oT 33 10 395 M U IS UeThIPEX THUIIOB COCTABOB: 1) JUIST TSDHKEIOrO COCTABA
00pIYHOr0 THMNA, 2) AJIs1 TAKOIO )K€ COCTaBa, HO C KOHIEBBHIMH YaCTAMHU 0GTeKaeMoit
(opmel, 3) UIst JIEFKOro cocTaBa ¢ BaroHamMu 00bIYHOM (QopMBI U 4) [UIst JIerKoro cocrasa
o0TeKaemoii (PopMBI.

BhiBoJpl, K KOTOPHIM NPUIUIM B 9TOM 4yacTH CBOeil pabOTHl yKa3aHHBIE HCCe-
J0BaTeNIM, CBOASTCA K cieaywoumemy. Ilpu Gosiee minm MeHee 3HAUUTEIbHOW JJIMHE
[10€e3/1a ero BeC MMEET pelralollee 3HaueHue [JIsl YMEHBIIEHUST COMPOTHBIIEHUST IBUYKE-
HUIO JKe Ha FOPU30HTAIbHOM y4yaCTKe IyTH (Hampumep TsDKENblEe MyJIbMaHOBCKUE
BaroHbl 10 CPABHEHMUIO C JIEFKUMM BarOHAMU U3 KaueCTBEHHOM CTa/Iu U 1y paJIOMUHUSA).
Ecnm ke pnuHa noesjga He3HauuTesbHA, 0oJiee CYIIECTBEHHOE 3HaueHue npuobperaer
obrexaemoctb (opmel. B Kakoif mMepe npuMEHEHHE BBLICOKOKAUECTBEHHBIX CTasleif u
JIETKUX METaJUIOB MOYKET CIIOCOOCTBOBATH YMEHBIIEHHIO Beca, MOXKHO CyAuUTb Ha
OCHOBAHMHU CJIEAYIOIMX AAHHBIX: B LIeJbHO-META/JINUYECKO aBTOMOTPHUCE, IMOCTPOEH-
Hoit ays «Reading Company», Bec, NMpUXOASIIMICS HA OJHO NAcCaXKUPCKOE MECTO,
cocrapisier 210 ke, Torga Kak B 0OLIKHOBEHHOM BaroHe OH paBeH, mpumepHo, 625 xe,
a B NyJIbMAHOBCKUX CHajbHBIX A0xXoauT 10 1 070 xe na*mecro. KoHeuHo, ymeHblIeHue
Beca SIBJISIETCST CJIEJACTBUEM HE TOJIBKO INPUMEHEHHSI COOTBETCTBYIOUIMX MarepHasios,
HO M palMOHAJIbHON KOHCTPYKIMHK (CBAPKA YacTeil KOHCTPYKIMU, YKECTKHE, YUacTBYIO-
ke B nepefavye yCUIMiA Kopryca BaroHoB, IOJIbIE OCH U T. /L.).

TaK KaK KaueCTBeHHas1 CTajab NPUOJIM3UTESLHO BTPOE TsDKEiee LypaTiOMUHUST
U HOUTH BTPOE IPOYHEE ero, TO B OTHOIIEHHM YMEHBIIEHHS] BeCa KOHCTPYKLMH, MPH-
MEHEHME TOr0 WJIM JAPYroro Jaer ojuHaKoBbliii a¢dexT. B oTHomenuu croumoctu pas-
HMIIA TAlKOKe He3HAUyuTeIbHA, HO HAJ0 MOMHUTb, UTO KAueCTBEHHAs CTajlb CTOUT (B ame-
PUKAaHCKUX yCJI0BUSAX) B 8 pa3 Jopoyke 0OLIKHOBEHHOW CTanu, a NPOYHOCTH €e BCEero
Jnib BABoe Gosbie. BosHukaer Bomnpoc, He SABJISETCS i Gostee 1e1ec000pasHbIM MpuU-
MEHEHHE B BBICOKOCKOPOCTHBIX TO€3/1aX OOBLIKHOBEHHON CTaym?

Ha aror BOnpoC al0T OTBET OPHEHTUPOBOUHBIE pacueThi, onyOIMKOBAHHLIE I'J1aB-
HBIM HIDKeHepoM Kommauuu «daBapa Bymwn («Edward G. Budd Mfg. Co»), koropas

1 «Railway Age», Oct. 1934.
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TIOCTPOUTIA BBICOKOCKOPOCTHOM moesp «3e¢up» . Bec uacreit Kopmyca 3roro mnoesga
13 KauvecTBeHHOI cramu cocrasisier 46 000 ¢yHnr. Ecnu Obl npuMeHeHa Obuta 0OBIKHO-
BEHHasl CTajlb, TO ee Mouwio Obl BABoe Gosbire, T. €. 92 000 GyHT.; 0HAKO yBeIHYEHHE
Beca morpefoBano Obl YCHIIEHHS] KOHCTPYKLMM, a CJIeOBATEIbHO, AaJbHEHIIero
yBenuueHuss Beca Ha 24 000 ¢ynr. Kpome Toro, Bec TeNe)KeK MOJDKEH Obll Obl
yBesuutbes:i Ha 15000 ¢ynr. BceneactBue yBenuueHHs Beca MOILIHOCTH J[(BMA-
Tenst B 600 4. ¢. oKasanach Obl HELOCTATOYHOW, M NPUILIOCH Obl TOCTABUTHL JIBUTA-
Teab B 900 4. c.

B wurore croumocTh Kopmyca cHu3Miach 6bl Ha 14 200 mosmapoB, a CTOMMOCTD
JBurarens nosbicusiach 0l Ha 31 000 positapos u ofLee yBeaHueHHe IepBOHAYAIIb-
HBIX 3aTpaT coctaBysyio Obl 16 800 pmosutapos. Ejierofnbie pacXoasl Ha TOIJIMBO,
CMasKy M PEMOHT MAllMHBI yBeJHuuJMCh Obl Ha 4 000 10/11apOB, UTO COOTBETCTBYET
(npu 5% romoseix) 80 000 mosnrapos, Takum 06pa30M, . IPUMEHEHHE B BBICOKOCKO-
POCTHBIX TMO0€3[aX OOBIKHOBEHHOif CTaJli BMECTO KAuyeCTBEHHON WJIM JypalOMUHHS
BbI3BAJI0 OBl YI0pO)KaHHE, SKBUBAJIEHTHOE €MHOBPEMEHHOI 3aTpare naumHux 96 800
JL0JUIApOB.

Jlist BCAIKOro moesjia moTpebHast MOLIHOCTB JBUIATENIsl, MPUXOASIIASICST HA €fH-
HUIly JJIMHBI, TI0 Mepe YBeJMUEHHUs TOCJIeHeil Majaer, HO ISl TSHKEJbIX COCTABOB
00BIUHOTO0 THUIIA OHA INAJAeT 3HAUUTEIbHO ObICTpee, 4YeM [JIsI JIerKUX U 00TeKaeMbIX.
Tax, Hanpumep, AJIs1 TSDKEJIOro cocTaBa AJIHHON 33 M npu cKopocTH 160 xm/uac mour-
HOCTb JBUTraTesisi, MPUXOJsIascs Ha | M JUIMHBL COCTaBa COCTaBIsSET 0Koyo 38 4. c.,
a st cocrasa JUmMHOO 330 M — oKosto 15,5 4. ¢. sl JIerkoro o6TeKaemoro cocrasa
TP TOM )K€ CKOPOCTH B TEPBOM Cilyyae Ha 1 M JUIMHBL IPUXOAUTCST oKosio 20 4. c.,
a Bo BTopoM (330 M) — oxouio 10 4. c.

[Ipu yBemuueHnu CKOPOCTH JBMYKEHHS MOTPeOHAs MOIIHOCTbH BO3PACTAET TEM
ObICTpee, YeM MeHbLIE JJIMHA moe3fa. Tak, ecyii MoTpeGHYI0 MOIIHOCTh JBUTATENIS IPH
cKopoctu 112 km/uac (70 musb/dac) MPUHATH 3a €IMHHILY, TO MOHMIHOETH HPH CKO-
poctu 200 km/uac pist moesna aymHoi 33 M fomKHA yBeauuuthes ot 5,0 no 6,34 pasa
(B 3aBHCHMOCTH OT TUIIA T10€3/1a); A T0e3a AIuHoM 165 M — ot 4,3 10 5 pa3 u ms
noesfia aiunoit 330 M — ot 4,2 o 4,6 pasa. OTcro/ia MOYKHO C/eaTh BBIBOJ, UTO JIJIsT
BBICOKOCKOPOCTHOTO JBMYKEHUSI BBIFOJHEE [JIMHHBLIE COCTABHI.

OpHaKo AJIMHHBIE TI0€3/1a, XOTs Obl COCTaBJIEHHBIE U U3 JIETKMX BaroHoOB, NPH BbI-
COKHUX CKOPOCTSIX HYXAIOTCSI B MOIIHBIX CHJIOBBIX YCTAHOBKAax, a 9TO, 3a MCKJIIOUe-
HHEM SJIEKTPU(UIUMPOBAHHBIX A0POr, CBSI3aHO ¢ OOJBLIMMM HarpysKamu Ha BepxXHee
crpoenue nytu. Kpome Toro, ja)ke npu caMoOM MHTEHCHBHOM JBUYKEHUH TIPU JJTMHHBIX
cocraBax M GOJIbIION CKOPOCTH Heb3si OTNPABISATH M0€3[a 4acTo OJMH 3a JPYIHM,
a CJIEJ0BATEJIbHO, HEJIb351 CO3/laTh I'MOKHIA »KeJIe3HONOPOIKHBIN MAcCAKUPCKHUil TpaHc-
IopT, MOJ00HO ABTOTPAHCIOPTY.

Koporkue moesga Kpome yBeanueHusi TMOKOCTH TPAHCIIOPTA U OGJIErUEHUsT YCJIo-
BUIl paboThl BePXHEro CTPOEHHSI NMYTH HMEWT elle M JApyrue npeumyiecrsa. Ilpu
AQHHOIf MOIIHOCTH JIBUraTelisl, COOTBETCTBYIOLIEH MAaKCHMaJIbHOII CKOpPOCTH Ha Tro-
PH30HTAJILHOM MYTH OHY [0 CPABHEHHIO C JUIMHHBIMM COCTABAMU MOI'YT JIBUIAaThCsi Ha
TIOIBEME C OTHOCHTENILHO OOJIbIIEH CKOPOCTHIO, HE3ABUCHMO OT THIA I0e3/la. YCKo-
PEHME, TpuobGperaemoe MMU B €IMHHUILY BPEMEHH, TAK)Ke OOJIbHIE, YEM Yy JJIMHHBIX
COCTaBOB, a 3T0 00CTOSITENILCTBO SIBJISIETCS] OUeHb BAYKHBIM IPU 3aMEJIEHUSX B MyTH,
BBI3BIBAEMBIX OCTaHOBKaMM, TOJbEMAMU M TPOXO)KIEHHEM I10 KPHUBEBIM.

Bonpoc o BeiGope Toii miam MHOIT CHCTEMBI CHJIOBON YCTAHOBKH JUISI BBICOKOCKO-
POCTHOTO TI0€371a, €Ciin JuIsi TaHHOTO CJIyuasl C TeXHHUYECKO TOUKHM 3peHHsl OKashbiBa-
I0TCs1 IPUEMJIEMBIMU DA3HBIE CHCTEMBI JBUrATeJIeH, B OOJILINMHCTBE CIIyUaeB pelIaeTcst
Ha OCHOBAHMM SKOHOMHMYECKux coobpakeHuii. Paiir u Max-I'm moctpouiu rpaduxn
OnepaTuBHBIX PACXOJ0B Ha TOE3[0-MUJII0 JISL ABYX THUIIOB I0€3[0B Pa3HOil JJIMHBI —
TSDKEJIBIX ¢ BaroHamu OOBIYHO (hopMBI M JIETKUX, 00TEKAEMBIX — M IS CIIELYIOLIMX
CHCTEeM CHJIOBBIX YCTaHOBOK: 1) mapoBo3, 2) 97eKTpoB03, 3) 9JIEKTPOMOTOPHI, pacmpe-

1 «Railway Age», Jan. 1035.
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JeJIeHHbIE 110 JJIMHE 110€e3/1a, 4) A13eJib-9JIeKTPUYecKasi ycTaHOBKa, IIOMeNlaemMast B 0JJHOM
U3 BaroHoB, HO C 9JIeKTPOMOTOPAMH, PACIpPENEJeHHBIMU I0 JJIMHE TI0e3a.

Ha ocHoBanuu 3TMX rpauKoB CocTapjieHa ciefyiomas tabauua (tada. V) s
ABYX cKopocTeit — 112 km/yac u 200 xm/uac, past AByX yKa3aHHBIX THIIOB TI0€3[0B
¥ IS IBYX AJIMH 9TUX 1oe310B — 33 M 1 330 .

Tab6nuua 5
Onepamusnsie pacxods. Ha noe3do-Kuiromemp (8 dosrapax),
Ilpr cxopoctu 112 %wm/uac IIpa cxopoctr 200 %m/wac.
Cucrema CHXO- | ypy yimme moesxa 33 | mpm xxmHe moesxa 330 | mpm namme moesza 33 4 | npE AammEe moeaxa 330 4

BHIX YCTAHOBOK

TAX. COCT, | X€rK. COCT. THXK. COCT. JAerK. COCT, | TAXK, COCT. | JErK. COCT. | TAX. COCT. | AeTK, COCT,

1 0,39 0,36 1,39 1,27 0,75 0,51 2,40 1,96
2 0,27 0,25 1,03 1,00 0,40 0,31 1,32 1,12
3 0,21 0,19 0,88 0,82 0,31 0,22 1,07 0,90-
4 0,32 0,29 1,24 1,13 0,73 0,45 2,40 1,78

W3 910l TAOMUIBEI MOYKHO YCMOTDPETb, UTO ONEPATUBHBIE PACXOAbl 3HAUYUTEILHO
CHIDKAIOTCSL mpu dneKTpudurauuu. Ilpu stom ciepyer, ofHAKO, MMeTb B BUAY, UTO
pPacxo/pl 10 JIEKTPUPUKALIUY MOTYT ObITh ONPABAAHBI TOJIBLKO MPU 0OJIBINOIf HHTEHCHUB-
HOCTH JIBUYKEHUSI,

J1JIs1 BHICOKOCKOPOCTHOTO TPAHCIIOPTa 3JIEKTPU(UIMPOBAHHbIE )KeJIE3HbIE [0POrU
SBJIAIOTCST Haubosiee yA00HBIMU €lle U 110 APYroi npuurHe. [lesio B TOM, UTO Ha 9JIeK-
TpU(UIMPOBAHHBIX YKEJIE3HBIX A0pPOrax YCKOpeHHe, MpruoOperaeMoe IOe3NoM B eu-
HUIly BPEMEHHM IPH OHOM M TOM K€ MOIIHOCTH CHMJIOBOW YCTAHOBKHM 3HAYMTEJILHO
GoJsibllle, UeM B T0e3[aX, BEJOMBIX MAapOBO3aMU MJIM TerioBo3amu. Tak, Hampumep,
€CJIM [IAPOB0O3 PACCYUTAH Ha CKOpoCTh moe3fa B 200 xm/uac Ha MpsIMOM ¥ I'OPU3OHTAJIb-
HOM NyTH, TO B 3aBHCHMOCTU OT JUIMHBI cocTaBa (T. €. Béca) MaKCHMaJbHOE YCKOpe-
Hue cocrasisier oKoyio 0,17—0,13 m/cex?. 1 an3enb-3/1eKTPUUECKOM YCTAaHOBKY 1IPU
TEX )K€ YCJIOBUSIX, yCKopeHue byaer pasHo 0,22—0,13 m/cex?, a npu dy1eKTpupuLmpo-
BaHHBIX )Kesie3HhIX poporax — 0,50—0,9 m/cex?.

OObsICHSIETCST 9TO TEM, YTO HA >KeJe3HbIX A0pOrax Cuja TSCM HaXOAUTCS B 3a
BUCHMOCTH OT CLIEIUIEHHSI KOJIeC C pesibCaMM, M YCKOpeHHe B HauaJle JBU)KEHHsI 3a-
BUCUT OT BeJIMYMHBI STOr0 CLEIUIEHUs; B JaJibHeNIIeM jKe NPEeMMYLIeCTBEHHOE 3Ha-
yeHHe NpUOOpeTaeT MOIIHOCTb CHJIOBOW YCTAaHOBKM. B 9TOM OTHOINEHMM I0e3jia Ha
9JIEKTPU(ULIMPOBAHHBIX JIMHUSIX MMEIOT TO IPEHMMYIIECTBO, YTO OHH II0JIyYaKOT SHep-
M0 OT MOLIHOI CHJIOBOIf YCTAHOBKM M TOJIBKO CLIEITHON BeC OrpaHUYMBAET BO3MOXK-
HOCTb HMCIT0JIb30BAHHUST 9TOM SHEPruy i1 pa3BUTUsI HeOOXOAMMON CKOPOCTH B Kpat-
yaiimuit cpok. Ortciofa BBITEKAET )HKEJIATeJbHOCTh MAaKCHUMaJIbHOIO  YBeJIMUYeHUsI
CLIEMHOr0 Beca €3 COOTBETCTBYIOLIEr0 YBEJINUEHHs HArPY30K HA OCH. ITO JOCTUrAETCSI
nepejaueil TArOBOro YCUJIMsI Ha MaKCUMajbHOE KOJIMUYECTBO OCEH IMyTeM yCTaHOBKH
HECKOJIbKUX 9JIEKTPOJBUraTeJIelf Mo BCei JJIMHE I0esia.

OIfBITEl TI0 OCYIIECTBJIEHUI0 BBICOKOCKOPOCTHOTO JBIDKEHHUSI HA 9JIeKTPUPUIHM-
POBAHHBIX NyTAX BEAYTCA y)Ke C JaBHUX 110D U pe3ybTaThl, KOTOPHIE MOJYUYEHBI IIPHU
9TUX OTBITaX, HAJ0 MPU3HATH OUeHb yAauHbiMu. Tak, B ['epmanuu Ha smHuM Mapuen-
denbae-Lloccen B oxtsa6pe 1903 r. UCHBITBIBAIUCH JIBE 9IEKTPOMOTPHCHI, TOCTPOEHHbIE
AEG u Cumencom-lllyxkeprom. Ilepasi U3 HUX JOCTUIJIA MaKCHMMaJbHON CKOPOCTH
B 210, a Bropas B 200 xm/yac. Hago umerb npyu 9TOM B BU/Y, UTO HU CIIELHMAJIbHO 00Te-
Kaemoit opMOil, HM JIErKUM BecOM 3TH 9JIEKTPOMOTPHUCHI He 00Jajau.

Eciin CpaBHUTH MeXy c000if MapoByl0 CHUJIOBYIO YCTaHOBKY (NapOBO3 00BIYHOIO
TUNA) C AU3esIb-IJIEKTPUYECKOi, TO MOCJIEHsSA, B OTHOIIEHNH ONEPATHBHBIX PACXO/I0B,
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sIBJISIETCsT 00Jiee BBIFOJHOM, XOTSI MpU OOJIBIIMX CKOPOCTSIX BBIFOAA 3TA MAjo OLLy-
TMa. OJJHaKO 6OJIbIIOE MPeUMYLIECTBO JU3€e/Ib-JIEKTPUUECKO YCTAHOBKY 3aKJII0YAETCST
B TOM, YTO OHA MO)KET IIPU NPUMEHEHHUU HEeOOJIbIINUX IMOE3HBIX COCTABOB IOMECTUTHCS
B YaCT{ ITIEepeJHero BaroHa M UTO CHJIA TSICM MOYKET OBITh IlepefaHa Ha IPOU3BOJILHO
OO0JIBIIIOE UKCJIO OCEif.

OrHocuTenbHO HeOoJIbLIAsT BHI0JA, KOTOPYIO JAIOT AM3€/Ib-9JIeKTPUYeCcKue ycrTa-
HOBKM II0 CPaBHEHHUIO C MapOB0O3aMHU, CTAHOBUTCSI MOHSTHON, €CJIM NPUHATbL BO BHUMA-
HUE, UTO pAcXOA*TOILINBA, GoJiee HU3KUII NPU JU3eJIbHON YCTAHOBKE, GOJIBIIOr0 3HA-
4yeHust He umeer. Eciu, Hampumep, AJIs BHICOKOCKOPOCTHOTO IM0€3/a, PacCUMTAHHOIO
Ha cKopocth B 200 xm/uac ny>xen jppurarenb B 800 s. ¢., TO Ha 1 IM0E€310-KUIJIOMETP
1py cpejHeli CKopooTH ABWKeHus B 140 kum/yac Oyner n3pacxo/0BaHo AU3€JIeM TOIUIMBA

0,2-800
BCEro oKoso —j =~ = 1,14 xe. Tlpu mpoGere TaKoro moesja Ha paccrosinie 650 xm

(MockBa — Jlenunrpan) uspacxonoBano 6ui10 661 0K010 0,74 m Hedru. [laposos e
u3pacxoposaj Obl Ha TOM »Ke MyTH OKOJIO 2,25 m masyra. PasHuia B CTOMMOCTH M3pa-
CXO/I0BAHHOI'0 TOIIMBA OYeHb HEBEeJIMKa.

EcM 9KOHOMUYHOCTD JI3eb-MOTOPA COMHEHHI He B030y»(Iaer, TO BONPOC O CH-
cTeMe Mepefaud CUJbl HA BeLyllde Kojieca He TPeJCTaBJseTcsl TaKuM sicHbM. Hau-
OoJiblilee PACIpPOCTPAHEHHE B BBLICOKOCKOPOCTHBIX aBTOMOTpPUCAX IOJIydusia 3JIEKTPU-
yecKasl mepegaya. B HEKOTOPBIX CTpaHaX OHA COBEPLIEHHO BBITECHMJIA MEXaHUUECKYIO
nepefauy. Hipke nomemieHa tabmuua (tabna. VI), xapaxrepusyiomasi pocT CTPOH-
TeJIbCTBA ABTOMOTPHUC C pa3jMuHbIMU cucremamu nepefaun B CIIA.

Tatonuna 61

Aaexmpuieckas u Mexanudeckas nepedata Ha asmomompucax, nocmpoennsx 6 CLIA
8 1928—1931 2e.

1928 1929 1930 1931 1932 1933 1934
OGumee uwxcaIO BHIMY-

LIEHHHX B 3KCILIO-

aTaluio aBTOMOTPHC. 162 127 53 30 18 13 13%%
B ToM uncae c¢ anek-

TPHUYECKOii lepenavedi | 154 118 51 30 14 13 13
B ToM yucae ¢ wmexa-

HHUY. Tnepenaueii . . 8 9 2 0 4% 0 0
OO61as MOIIHOCTh aBTO-

MOTPHC C 3JEKTpH~-

yeckoil mepejayeil ’

(B ) o w . w58 08D 52 820 22 805 13135 5020 3425 9470
T [ 97,97 98,78 99,20 | 100 95,44 100 100
O6u1asi MOMHOCTH aBTO-

MOTpHC C MeXaHu-

4eckolf  mepemauei

@7mc) = . « 5 1102 663 184 — 240%* — o
(7T 2,03 1,22 0,80 = 4,56 - —

* Jlns y3Koit xoaew.

* UacTh M3 HMX He mepefiana B 3KCIIOATALMIO.

HejocTarkaMu aeKTprueckoil epefaun siBJIsIoTCS : OTHOCUTENIbHO HusKuit KIT/,
Kosebmomuiicst B npefenax or 0,75 no 0,80, U 3aTeM CBsI3aHHOE C 9TOii mepejavei
yBenmuenne Beca U croumoctu. CooOpakeHUsIM O O0JIbILIOM Bece HAX0 IPOTUBOIO-
CTaBUTH TPABUJIbHBIE YKA3aHUST 3aIUTHUKOB 9JIEKTPUYECKON Tepefauu, uTo INpH Iio-
creaueii Bec mepejlarouHbIX 9JIEMEHTOB MOYET ObIThb palMOHATBbHO pPACHPEIesIeH T10
BCEMY COCTaBy, a NpPU MEXAHHYECKOif — ero NPUXOAUTCS COCPEJOTOUUTL Ha Tepe-

1 «Verkehrstechnik», Heft 30, 1932, «Railway Age», Jan. 1935.
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Puc. 4. dnexrpomexanuueckast nepefava cucr. «Cotal.

HeM BaroHe WJIM Ha IepejHeif yacTH BaroHa, 4eM MOYKET ObITo mMHOrja 00ycJoBJeHa
ype3mepHo Oojibliasi HarpysKa Ha Koseca. Kpome Toro, cjieiyer umerb B BUAY,' uTo
IpY YBEJIMYEHUM MOIIHOCTH pasHMLIA B BeCE CTAHOBUTCSI 3HAUMTEJIHBHO MEHbIIE,

Hapsny ¢ 9Tumu HeOOJbIIMMHM HEIOCTATKaMM 3JIEKTpUYecKasl nepejada obia-
Aaet psifom npeumyinectB. OHa ropasuo 6osiee Haje)KHa U 0oJiee I0JIrOBEUHA, UeM Me-
XaHuueckasi. OHa JIONyCKaeT TMOCTeNeHHOe U TVIABHOE M3MEHEHHEe CKOPOCTH JBMYKEHN S
B IIMPOKUX Mpejesax, TOrAa KaK UCIBITAHHBIX MEXaHMYECKUX Iepefay, 00afaonmx
9TMMM CBOMCTBaMH, emle HeT. CTyneHuaToe MU3MEHEHUE CKOPOCTeil BPEHO OTpayKaercsi
¥ Ha MOTOpE M Ha camoii mepegade u TpebyeT OOJBIIEro MCKyCcCTBA OT MalllMHHMCTA.
HesaBucumo OT 3TOro, HajJuuMe JJIEKTPOreHepaTopa JaeT BO3MO)KHOCTb HCIIOJIb30BaTh
9JIEKTPUUECKYIO0 DHEPTUI0 U JIJIA TOOOUHBIX 1ieJieii: OCBelleHusI, OTOIUIEHUSI, BEHTHUIIsI-
MU U T. .

B cepenune 1934 r. Ha HeCKOJBKHMX (paHIy3cKMX aBTOMOTpHUCAX Obuia ycra-
HOBJIEHA MeXaHHYecKasl mepejaua C 9JEKTPUUECKHMM ympasiieHuem cucremel «Cotaly.
[Tepegaun atu (puc. 4) upe3BrUAfHO KOMIIAKTHBI U yA00HBI B 9KCIutoartanuu. s au-
3esa MmouHOCThIO 350 4. ¢. ¢ uucyiom o6oporoB 1 200 B MUHYTY BCsI KopoOKa mepenay
uMeer B UuHy 250 mm u nuamerp 550 mm.

CylecTBeHHOI 4YacTbi0 9TOI KOHCTPYKLMHU SIBJISIIOTCS JBa 3y0yaTeIX Kojeca
C HapY)KHBIM )KEJIE3HBIM KOJILILOM, MPOXOASALIMM MEIy NBYMS 9JIEKTpPOMArHUTaAMH.
Kom0uHMPY$ [ieifCTBHE 9JIEKTPOMArHUTOB, IyTeM BKJIIOUEHHST UX B LleNlb aKKyMYyJISTOpa
WJIM MaJIEHbKOM JAMHAMOMAIIMHBI (C HanpspkeHueM 6—24 Bojbra), MALIMHUCT HMEET
BO3MO)KHOCTb YCTAHABJIMBATD YETHIPE PasMUHBIX CKopocTd. lpy 9T0i CHCTEME MOYKHO
B OJIHOM I10€3/1€ YCTAHOBUTH HECKOJIbKO HE3aBUCHMBIX MeXaHHUECKUX Iepeay, TaK KaK

MIPY JJIEKTPUUECKOM YIIPABJIEHUU MMM M3 OJHOI0 MeCTa JOCTUraeTcsl TOJHAsT CHHXPOH-
HOCTb UX JeiCTBUSA.
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Puc. 5. Asromorpuca Ascrpo-Iaiimnep.

B nocneanee Bpemsi B BBICOKOCKOPOCTHOM TPAaHCIIOPTE HAUMHAET NpuoOperaTh
npaBa Ipa)kIaHCTBA I'MApaBjMuecKas mepejava. Brepsble mepefaya sra NnpuUMeEHeHa
Obl7a Ha BBICOKKOCKOPOCTHOM IO€3e CHCTeMbI «ABcTpo-Iaiimiep» (Bena), BBemeHHOM
B 9KCIUI0aTanuio B Hosiope 1933 r. Ha oaHoit u3 »kenesnpix gopor CIIA (puc. 5). B Ha-
crosiiee Bpemsi B I'epMaHMM M3TOTOBJIEHO INECTh TAKMX Ilepefay JUIsl ABYX aBTOMO-
Tpuc ¢ MoluHocThio Apuratesied B 300 4. ¢., A ABYX C MOLIHOCTBIO JABUrareseii B
450 2. ¢. 1 17151 ABYX BBICOKOCKOPOCTHBIX (165 KM /uac) TpeXBaroHHbIX MOE3/0B C mapoii
nusenb-moTopoB 1o 600 z. c.

ITepenaua cocTout U3 ABYX OTAENbHBIX TypOMH, U3 KOTOPHIX OJHA MMEET Hampa-
BIISIIOIIME JIONIATKM, NP TIOMOLIY KOTOPBIX MOYKET OBITh YBEJIMUYEH KPYTSAIIUIA MOMEHT
NP1 COOTBETCTBYIOLEM YMEHbIIEHUH CKOPOCTH BpAllleHHs, a BTOPAsi HANPABJISIOLX
JIOTIATOK - HE MMEET M, CJIeJ0BATEIbHO, HE [AeT BO3MOYKHOCTH W3MEeHUTb KpYTSIIuii
moMeHT. Taxum oOpa3om- Bropasi TypOuUHA sIBJISIETCS MPOCTO DJIACTUUHOI My(QToii.
B nauane pBmwxenus, Korjaa Tpedyercs 00JIbIIOE YCUIIME HA KOJIECAX M CKOPOCTh elle
HeBeJIMKA, BKJIIOUAeTCsl MepBas Inepejava (C MepeMeHHbIM uucjiom obopotos). Korja
CKOPOCTD JIOCTUTAET ONPE/IeJIeHHBIX IPEEJIOB, NIepBas Nepe/aya BbIKJIIUAETCsl U BKIIIO-
vaetcs rupasinueckasi mydra. KI1/] nepsoii nepenaun gocruraer 0,85, a ropoii 0,98.
" Brunouenne u BBIKJIIOUEHHE Tepejiady MPOU3BOAUTCS IPU IIOMOLY 3JIEKTPOIIHEBMA-
THYECKUX YCTPOMCTB, BO3/EHCTBYIOIMX HA 30JIOTHHKH, YEpPE3 KOTOPbIE Kamepa OfHOIf
neperaus Mo)KeT ObITh 3aTI0JIHEHA MAcJIOM, a U3 Kamepsl pyroi mepegaud Macjo Mo-
»KeT ObITb BhiylleHo. Ha puc. 6 nsobpakeHa rujipapiauyeckas rnepejava Jijisi MOTopa
B 250 4. ¢., HeJaBHO BbINylleHHAs repMancKoil gupmoii Kireitn, lanwmn u Bexkep.
3pech rujpasiauuecKuii TpaHchopmaTop yCunuit o0beIMHEH B OJHO 1ieJioe ¢ THApa-
BIMUecKoif my(roii. Ilepegaua 9ra JeliCTByeT COBEPUIEHHO ABTOMATHYECKH, W3MEHSs
BpalamwIiiuii MOMEHT B CO-
OTBETCTBUM C TIpeojfosieBae- '
MBIM conporupseHnem. [Ipu
XO0JIOCTOM XojJie MoTOpa Ie- :
perava  paboraer  TalOKe |
BXOJIOCTYIO. 24

Ilepepava aBmwxenuss or | -
TaKoi T'MAPABINYECKOT yc- -
TAHOBKM Ha OJHY U3 oceif
ABTOMOTPHMCBHI HE TIpeicra-
Biister Tpyanocreit. Ho ecnu
HaJl0 nepefath JABWKEHHE Ha
JIBE OCM OJHOM W TOM IKe
[IOBOPOTHOM  TeJIe)KKH, H3-
MEHSIIOIIE CBOE TOJIOYKEHHE  Puc. 6. Duppasnuueckas nepenaya Hoeiin, Hlanumun n Bexkep.

i T R T T T T
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Prce 7. Ilepenaua Ha 00e ocu NOBOPOTHOM Teneyxxu cuct. Triebwagen A. G.

OTHOCUTEJIBHO pPACIOJIOXKEHHOI'0 HaJl Heit JAU3eJIb-MOTOpPA, TO BOIIPOC OCJIOYKHALTCS,
VpiauHoe paspeurenue ero ocyiecrsieno «Triebwagenbauy, A. G. B Bepnune u uso-

OpaxeHo Ha puc. 71

CoBepIlIeHHO HOBBIE TEPCHEKTUBBI [AJISI BBICOKOCKOPOCTHOIO TPAHCIOPTA OTKPHI-
BAIOTCS1 B CBSI3M C TMPUMEHEHMEM MapoBoif YCTAHOBKH BBICOKOTO JaBiienusi. C cepenHel
mas 1934 r. Ha yKenesHoA0pOXKHO# muunK [ambypr — JIi00eK HaxoauTcsl B 9KCILI0a=
TAMU TIEPBBIT HKEJe3HONOPOYKHBIM BHICOKOCKOPOCTHOM IO€3J, C TaKoif yCTAHOBKOIf,
BBINIOJTHeHHOIT 3aBofom I"enmrens ¢ Kaccese. Ofuas momuocts yeranosku — 300 4. ¢.
OHa COCTOMT M3 JIBYX MapoBBIX KOTJIOB C jaBieHuem mapa B 120 am, moBepXHOCTHIO
narpesa 19 #? u o6vemom B 30 2. Ka)Kiplii 13 KOTJIOB IUTAET ITAPOBYI0 MAIIMHY-KOMIIA-
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Puc. 8. Cxema napoBoii yCcTaHOBKM BBICOKOTO JABJIEHHSI HA CKO-
pOCTHOM Ti0€3/e .-, Junun [amOypr—JlioGex (enmuens U CbiH).

yHA. DBcnomoraresibHbie
MEXaHU3MBI (BEHTUJIATOP
JUIsT TIOfauM  BO3AyXa B
TOINKY, BO3AYIIHBIA OX-
JIaiuTeNb KOHJEHCATOPA)
MIPUBOJSATCST B JIBUYKEHHE
mareim mapom. [lap wc-
MOJIL3YETCS TaK)Ke U™ AJIs
ororuteHus (puc. 8).
OTtnuunTensbHO 0C0-
6EHHOCTBI0 KOTeJILHOIT yC-
TAHOBKU SIBJISIETCSI aBTO-
MaTHUeCcKasi peryimpoBKa
ee paboThl TIPU ITOMOLILR
peryJysiTopoB AaBJIEHUS U
Temriepatypsl. Korga na-
BJIEHUE WJIM TeMmIeparypa
U3MEHSIIOTCS CBEPX OTpe-
JIeJIEHHOTO TIpefiesia, IIo-
Jlaya TOpIOYero M BO3AyXa
B TOIIKY aBTOMATUYECKH
H3MEHSIETCSI COOTBETCTBEH-
HbIM 00pa3om MpPHU IOMO-
IIM DJIEKTPUUECKHX TIPH-
GopoB. Hesasucumo or
9TOT0, B TNOMEIIEHUN Ma-
IIMHUCTA WMMEIOTCS  dJre-
KTpPUUECKHE  yKasaTesu

1 «Verkehrstechnikn, Heft
12, 1934,
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‘TeMIepaTyphl U JaB/IeHUsl B KoTje. Brarosapsi aBToMaTu4ecKoii peryjMpoBKe Mallu- .
HUCTY B TyTH He NPUXOAMTCS Y/eIsiTh BHUMAHUSA KOTIY, M OH CJIEIUT JHIIb 32
XO[I0M TI0€3/1a, MSMEHsIsI Ha)KaTheM HOXKHOW Mejajy 1ojady mapa U CTeleHb Harojl-
HEHHUs1 LUIMHAPOB.

Bnaropaps manomy o0bemy KOTJa NMpHBeJEHHE €ro B pafouee COCTOSIHHE Tpe-
‘0yeT BCero HeCKOJbKO MUHYT. ITO SIBJISIETCS FPOMAJHBIM MPEUMYILIECTBOM I10 CpaBHe-
HUIO C 0OBLIKHOBEHHBIM NapOBO30M. B TO )Ke BpeMms lieHHble KayecTBa mapoBosa, Mmo3Bo-
JISAIONIME CTaBUTh pab0Ty MAIMHBEL B COOTBETCTBUE C MIPEOZ0JIEBAEMBIM COTIPCTUBIIEHUEM,
COXpaHSIOTCS 3/1ech B MOJIHOM Mepe. Pacxop Tonuea B 1,7 pa3sa 6osbiie, uem B AU3eJIb-
MOTOpPE, HO TOILIMBO NMPHUMEHsIETCsT 6oJiee femeBoe. Pacxos BoAbI B KOTJIE OUEHb HE3HA-
UUTEJIEH, M K BOJIE MO)KHO HeE MPELbSIBIATb 0COOEHHO CTPOrUX TpeOOBaHMi, TaK Kak
B TaKUX KOTJaX HE MPUXOJUTCS ONacaThbCsl SIBJIEHUNA KOPPO3HH.

B03MO)KHOCTb YBEJIMUNTD CHJTY TSTH MyTeM U3MEHEeHUsl OTCEUKU U CTeIeHU OTKPHI-
THUSI PETYJIATOPA TI03BOJISIET MAKCUMAaJIbHO MOBBICUTb YCKOPEHME T0e3[a, a CJiejoBa-
TeJIbHO, U €ro CpejHIon cKopocTb. Hakoner, Bec Bceil ycraHOBKH He Gosbuie, yem
Y Au3eNbHON. Mbl yKasbiBajiu BbllIe, YTO CLENJIEHHE KOJIeC C peabCaMy OrpaHUYMBAET
YCKOpeHue u cuity Tsiru. Kak ciiecTBHe BBITEKAET, UTO NPHU SHAUMTEILHOM YBeJH-
UEHUH CKODOCTH, a CJIeJ0BATEJIbHO, M CUJIBI TATU, HENb3sl YMEHBIIUTb BEC JaJiblie
M3BECTHOTO mpefesia. MeXiy Tem mo psiLy Apyrux cooOpakKeHuil yMeHbIIeHHEe Beca
SIBJISIETCST HKesaTebHbIM. OTCI0la BO3HMKAET CTPEMJIEHME CO3/laTh TaKyl0 CHCTEMY
Ha3eMHOTr'0 BBICOKOCKOPOCTHOI'0 TPAHCNOPTA, NPH KOTOPOI CHUJIA TATH He HAXOAUIach Obl
B 3aBHCHMOCTH OT CLEIUIEHHSI KOJIEC C peJibCaMu.

Kak u3BecTHO, NpomeiepHasi TAra MpeAoCTaBIseT 9Ty BO3MOXKHOCTb. IlepBHlit
OMBIT TPUMEHEHMST NPOIEJIEpa B KaueCTBE ABMYKUTENSL JJIsl YKeJIe3HOAOPOXKHBIX Ba-
roxHos nposeaen Obul B I'epmanun (oxosio I"annosepa) Kpywen6eprom B 1930 r., npu-
YeM TPU NPOOHBIX MpoSerax CKoOpocTb CKOHCTPYHPOBAHHON MM aBTOMOTPUCHI B OT/EJIb-
HBIE MOMEHTBI foxoauna A0 230 xm/yac. Tlpu mosesHoii ruiom@aau nosa B 41,6 m2
Baron KpykenbGepra pecun 19,5 m. 3HauuresnbHas 9KOHOMMSI B ‘Bece MOJIyuMJIach
BCJIEACTBUE TOTO, UTO BECh BaroH MOKOMJICSI HAa JBYX OCSIX (MOBOPOTHBIX) ¢ 0asoit
19,6 M. OTUM KOHCTPYKTOP XOTEJ YCTPAHUTH OMACHOCTh CX0/1a BarOHA C PEJIbCOB, XOTS
U1t 9T0r0 GBI GBI BIIOJIHE AOCTATOUHO TOrO AABJIEHUS, KOTOPOE MOJIyYHIIOCh GBI MpH
pacnpejeseHuy HarpysKu He Ha JiBe, a Ha YeTbIpe OCH.

[Tpu nponesiepHoil TAre Kpome BO3SMOXKHOCTH MAaKCHMAJIbHO YMEHBIIUTb BeC
KpaiiHe ympoiuaercsi M mepejaua ABIDKEHHsl OT JBUraTesisi Ha OChb Iporejepa. 9r1o
YNpPOLIEHUE HE TOJIbKO Y/EIIeBJIsieT KOHCTPYKIMIO, HO M 3HAUMUTEIbHO 00Jerdyaer ee.
[To muenuio npod. Busunrepa, Bec Npone/uIepHOr0 MOTOPHOrO BaroHa MOXKET OBITH
Josefed 10 100—150 xe Ha MecTo, uTo COCTABISIET 0K0JI0 109, 10 OTHOIIEHUIO K BeCy,
NPUXOASILEMYCsl HA OHO MECTO B COBPEMEHHBIX TSDKEJIBIX BaroHax.

Ireiinun (O. Steinitz) ! mosaraer, 4yro nmpuMeHeHHe Npornesiepa B PeJIbCOBOM
Tpancnopre npumepHo B 100 pa3 sKOHOMHUHEe, YeM B BO3JYIIHOM, T. €. UTO Te >Ke
MOTOD U MpOIEJUIED B »KEJIE3HOJ0PO)KHOM BaroHe MOIYT IEPEeBO3UTb C OJMHAKOBOI
€KopocThio B 100 pa3 6oJiblie nacca)xupoB, uem asporuiaH. Bo3Mo)KHOCTh OCTHIKEHUA
BBICOKUX CKOPOCTEif NPH MPOMEIEPHOI TAre MOATBEPHIAETCs MOMUMO OnbITOB Kpy-
KeHbepra TakoKe NpUMepOM TMO/BECHOI YKeIe3HOi A0POru (JUTMHOM 2 KM) CUCTEMBI IIOT-
naHAacKoro uwk. Benun (George Bennie) wepes Firth of Forth, ma xoropoii poctu-
rHyTa Obia ckopoctb 240 km/uac. ;

Opuako npomnennepuast Tsra UMEET U CBOM HefoctaTKu. [Ipomesep, paccunras-
Hblif HA ONPE/RJIEHHYIO BEICOKYI0 CKOPOCTb, PA00TAeT ¢ OTHOCHTEJLHO BhICOKUM KIT/
TOJILKO NPH 3T0i1 CKopocTi. Tlpn OTIIIOHEHHSIX OT Hee, 0COOEHHO B CTOPOHY CHHM)KEHHSI
KIT/] najaer, i TEOPETUYECKHN NPU Havasle ABMYKEHUS OH 6JM30K K HyJi10. Tlosromy nipu
oTXoje rmoesxa CO CTaHLIMM, TIpU 3aMeIJIeHMH [IBIKEHHsI Ha IIOABEMaX U HA KPHUBBIX
yuacTKax TmyTd mporesuiep Oyper paGorars ¢ Huskum KI1/. Ila)ke mpu CKOPOCTsSIX
nopsiika 100—150 xm/4ac npouesuiepHyio TACY HeJb3sl CUATATh elle BBIFOJHOI, a

1 «Glasers Annalen», Heft 2, 1931.

Hctopus TexHukM, Bein. Y.
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Puc. 9. Asromorpuca MumnuisH,

3HAUYNTEIbHOE YBeJUYeHHe CKOPOCTH BBIIBUTAET BONPOC O BOSMOXKHOCTH TAKOIr'0 JBH-
JKEHMsI Ha ypOBHE 3eMyi 10 coobpakeHusim OesomacHoctu. [locnenussi ofecrmeu-
BAETCs1 CTeLNAIbHBIMA SCTAKAIHBIMA MYTAMH, HA PACCMOTp € H U M KOTOPHIX
Mbl OCTAaHOBUMCSI B JlaJIbHEUIIEM.

Menee BayKHBIME HEJOCTATKaMy TPONEJIepa SIBJISIOTCS LIYM, KOTODKIi OH Mpou3-
BOJMUT, M MbLIb, TMOAbLIMAEMass MM TPH JBIDKeHHH 0siu3 mopepxHocTH semsm: Kpome
TOr0, BpaulaiouMiicst mporesuiep 00JIBIIOr0 AMAMETpa MPEICTABJISIET OMACHOCTh JUIS
JIOJIelt ¥ YKMBOTHBIX, ¥ TIpONesUIepHasi BRICOKOCKOPOCTHAS yKesle3Hasa A0pora Ha YpoBHE
3eMJIM, BepOsiTHO, moTpeboBasna Obl CreluasbHBIX orpaykaenuii. Haxownen, npu npo-
TEJUIEPHON TAre CHIIBHO OCJIOYKHAETCS BOMPOC OwicTporo Topmoykenusi. Ilpumenenue
C 9TOii 11eJbI0 00pATHOTrO XO0Ja MpoNesuiepa, BPSA JIM MOXKET JaTb yA0BJIETBOPUTEb-
HBle Pe3yJIbTaThl BCJIEACTBHE YKA3aHHOI'0 Bhillle najerus ero KI1/] npu paboTe B Heom-
THMabHBIX ycaoBHAX. K maHeBpoBoii]paboTe mnponensepHasi Tsira COBEPIIEHHO He

MOYKET OBITH MpHUCIOCcOoOJieHa W IS

TN 27 9TOM Lieau HeoOXONMMO HUMETH CaMo-
kaneco"\C ey CTOATEJIbHBI JBUraTesIb C Iepefavei
g Ha KoJieca.

npedoxpar

ko abuo [lepBBIX KOHCTPYKTOPOB BHICO-

KOCKOPOCTHBIX MM0€30B MHTEPECOBAJIO

pesutoban TaK)Ke yCTpaHeHHe IIyMa W TOJIUKOB,

R T wuna 06YC/IOB/IMBAEMBIX ObICTPBIM  JIBHYKE-
1] emansnas HHUEM T10 YKECTKOM YKeJIe3HOI0POIKHOM

pebopda KoJiee, CTBIKM M He3HAuuTeJIbHble He-

POBHOCTH KOTOPOii BOCTIPUHUMAIOTCS
npu 9ToM pesve. B mepmyio ouepenb
BHUMaHUE ObLI0 OfpalleHo Ha Koe-
=1 ,\“I Haknadka ca. Uga mo mytd aBTOMOGHIIBHOTO
= =\F

-/ la Tpancnopra, Mumuda (B 1931 r.)

g 9 CKOHC YKEJIE3HO/10 POIKHEIE
Y mwyueoean P

KoJjieca ¢ MHEeBMATHUYECKUMU IUHMHAMHU
Puc. 10. KOHCTPYKuMsI KoOj€ca C IIHEBMATHYECKOMH

U crajbHpME - pebopramu, ¢axKTu-

IMHOM ¥ CTANBHON PeGop/oi uisi K. A. moasmwiaoro  1ECKH IPUCTIOCOOUB ITHM aBTOMOGHIIL
cocrasa. K JIBWOKeHHIO 10 pesbcam (puc. 9).
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Puc. 11. YerbpexocHasl TEJIE)KKA aBTOMOTPHCH MuIIISH.

Baupaim B Kosmecax Muimuiona chemuble. B BO3IymIHOM Kamepe IIMH MMEETCS
JKECTKOE KOJTbI0, KOTOPOE He JI0IyCKaeT CyKaTus MuHL 6oabure, yem Ha 10 mu (puc. 10).
Bc.neucnaue TOro, 4To mjomanb COnpMKacaHust UX C penbhbCaMu HEBEJIMKa, HarpyskKa
Ha KOJIeco OveHb He3HauuTeJbHA (0KoJso 700 X2) M Npyu 3HAUMTENLHOM BECE BaroHa
NPUXOUTCS CTABUTH €ro Ha 6OJIbINOE KOJIMYeCTBO oceit (puc. 11). 1o 06cTOATEILCTBO
obecleHMBag0 KauecTBO KojieC MHUIISHA — MX 3NAaCTHYHOCTL M Gosiee BBLICOKHIA
KO3(MIMEHT CIENeHNsI C TOBEPXHOCTBIO pesibca. CIlefyeT NOmyTHO OTMETUTb, UTO
TpH STOM TOPMO3HOIf MyThb YJaj0Ch YMEHbUIUTb B TPU Pasa 10 CPABHEHHIO CO CTallb-
HBIMM 02HAKAMH. ITO MPEUMYIIECTBO PE3MHOBBIX IIMH COXPAHSETCS AAXKe B JOMLIH-
BYI0 IOT0Ay, TAK KaK NepBble KoJieca MOJHOCTBIO YAAJISIOT BOAY C Pesbca U CJeLyiolue
32 HUMH CNIMPAIOTCA Y)KE HA CYXYIO MOBEPXHOCTh. TOPMO3HOM MyTh YIOMSIHYTO} BhIIIE
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Puc 12. Cxema xosneca aBTOMOTPHUCHI ABcrpo-[laiimuep. Puc. 13. Komeco aBTOMOTPHCH
Dominicaine.
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aBToMOTpUChHl «Puaunr Komnaunus, ycra-
HOBJIEHHOM Ha JABYX TPEXOCHBIX TEJIEHK-
Kax ¢ Kojiecamu Munuidna mnpu CKo-
poctu 72 Kmfuac papeH 122 m.
JanbHeie H3bICKAHUS B 9TOH 00-
JIaCTH IUTM MO IIyTH CO3JAaHUST TaKOM
37aCTUYHON KOHCTDYKUMH KOJec, KOTo-
pasi Bce jKe jomyckana Obsl OoJbinue

§ 25 Harpysku u Opuia Obl OoJiee JoJIrOBEYHA.
3 7 E Ouenb nHTEpecHas] KOHCTPYKUMS KOJIeC
¢l %, (puc. 12) npumenena B noesae «ABCTpo-
Qe Haiimnepy. XomoBele Kojeca O CTalib-
S ,\ 77 HBIMM OaHIa)KaMM He CBSI3aHBl HEMNo-

AR

R CPEICTBEHHO € pamoii BaroHa, a BOCIIpH-
»\\:, HUMAKT Harpysxy U TSI'OBOE ycmme
; L A - o 2 W

R, Rk i

- Uepe3 Kojieca C ITHEBMATHUYECKHMMH INH-
N HaMM, TIOMEIIEHHBIMH BHYTPU 000/bEB
XOJIOBBIX KOJIEC, MOITOMY BCSKOIO0 poja
COTPSICEHUs TIOIVIOIIAKOTCST YIPYTOCThLIO
NHEBMATUYECKUX IUMH, M3HOC KOTOPBIX
IPU YKa3aHHOI KOHCTPYKLHU OUEHb He-
3Hauuresed. IuHbl, Kak yCcTaHOBJIEHO
ONBITOM, MOTYT IIpH TaKUX YCJIOBHUSIX
CJIY)KUTb GeCCMEHHO npu mpobere 0KoJIo
150 000 xm. Kpome Toro, ara KOHCTpyK-
/ Lusl KOJIeC, 9/1acTHYHAsl BO BCEX HAmpa-
VAl ¥ BJIEHUSIX, JIONYCKAET NPOXO)KIEHHE Ba-
& IOHa I10 KPMBBIM MaJioro pajuyca (200 )

€ OTHOCHTEJIBHO OOJILLIONH CKOPOCTHIO,
B KoJjiecax, npuMeHEHHBIX Ha (paH-
Ly3CcKoif  aBTomoTpuce «lOMUHUKIHY
Puc. 14. Komeco apromorpucst I'emmens u com. . [«Dominicaine» (Dietrich et Cie, 1934)],
paccuuTaHHOi Ha cKopocTh 170 xm/dac
(sec HerTo 25 m, 90 Mecr), MeXAy 000/0M KOJieCa M CTaJbHBIM GaHIKOM 3a)KaThl
pe3MHOBBIE MPOKJIA[AKK, BOCIPUHMMAWLME BEePTHKA/IbHbIe HArpysku. Taxue jKe
MPOKJIAJKA JUISI BOCTIDUHATHSI I'OPU30HTAJIBHBIX TOJUKOB 3a)KAThl MEMLY KOJIECHBIM
IEHTPOM MU JMCKaMH, YKpeIUIeHHBIMU Mo 00eMM CTopoHam OaHJa)Xa M CTSHYTHIMU

JApyr ¢ apyrom Oositamu [cucrema «Bakepuccy (Bacquerisse»)] (puc. 13).

I'enmens (1931) mpumeHnsT B CBOMX aBTOMOTPHCAX KOJIeCa C BEPTHKAJIBHO PACIIo-
JIO)KEHHBIMU PE3HHOBBIMM IUIACTHHAMH, 32)KAThIMH MELy CTYNHLIeil Kosieca i 060/10M,
o0pa3sylomum, Takum 00pa3oM, KaK Obl pe3UHOBBIA KOJIECHBI IIEHTD, YCHJIEHHBII
METAJJINYECKUM KOJIECHBIM IIEHTPOM, He JOXOAAMMM 0 060Aa (puc. 14). LR

B Komecax aBTOMOTpHMCHI M3BeCTHOIH moj HaspaHueM «Auto Tramy» npumenena
OpUI'MHA/IbHAs KOHCTPYKLMS, CXeMaTuuecKu u3o0pa)keHHasi Ha puc. 15. 3pech pe-
3MHOBBLIE KOJIbLIA TIPOYHO 3a)KAThl MEMULY LIeHTPOM U 000oM Kojteca. Kosbla atu mnoJ- -
HOCTbI0 BOCIIPUHMMAIOT HArpysKy, NPUXOJSILYIOCS Ha KOJIECO, M MepefaloT ee Ha
oGon. Ilpenensl HArpy3Ku yCTaHABJIMBAIOTCS CHJIOK0 TPEHUS] MEXLY pe3uHOBBIMU
KOJIbLIAMK M MEeTaJUIMYeCKuMu Jactsimu Kosec. [lpu aTom, oaHako, Hajlo UMETb B BUAY,
YTO II0JIOBUHA HArPy3KM NepefaeTcsl Ha BEPXHIO yacTh 000ja, a MOJ0OBMHA — Ha
HIOKHIOW. B aBromorpuce «Auto Tramy (1933) Harpyska Ha KoJeco COCTaBJIAET 0KO0JI0
1,9 m, HO KOHCTPYKUMS 2Ta JOMyCKaer AajibHeiiliee ee yBeJMYEHHE.

Jlis Toro 4ro6bl MOYKHO OBUIO MCIOJIB30BATh CYILECTBYIOLIEE BEpXHEE CTPOEHUE
nyTd 6e3 KaKkoro Obl TO HU OBLIO YCHJIEHHsI, IIDH KOHCTPYMPOBAHUHU TEJIEYKEK BBICOKO-
CKOPOCTHEIX aBTOMOTPUC NPUHUMAIOTCS MepBl K YCTpPaHEHMIO BCSKOr0 poja BpeJHBIX
BIAMSHUN ABIYLIErocs1 moesja Ha myTh. Besje, Iie MMEETCS HAJMLO BO3MOMCHOCTH

il
it
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HEroCPe/CTBEHHOTO CONPHUKOCHOBEHUSI, NPU BEPTUKAJIBHBIX
1 OOKOBBIX KoJieOaHMSIX, METAJUIMYECKUX YacTeil KOHCTPYK-
LUK, [PEAYCMATPUBAIOTCS « CNIELMANIbHBIE YIpyrue Tpo-
KJIaJK1, MOrJIOUAoNe YAaphl ¥ INpeACTaBIsomue coboit
WHOTAa KOMOMHALMI0 M3 CTANbHBIX U PE3UHOBBHIX IUIACTHH.
OOBIUHO OHM MpPEeIHA3HAYAIOTCS MOUTH KCKIIIOYUTENILHO ISt
BOCTIPUSATUS AMHAMUYECKUX HAIPY30K, A NP CTATHYECKUX —
paboTaloT ¢ OueHb MaJIbIM HampsHKEHHEM.

Hesapucumo oT NMpUMEHEHMs] PE3UHOBBIX INMH WU TORY-
meK, TPU KOHCTPYMPOBAHMM TOJBMYKHOTO COCTaBa, MpPeJ-
HA3HAUEHHOI'0 JJIs1 BHICOKOCKOPOCTHOI'O TPAHCIIOPTA, MpPUHHU-
MaIOTCs MepBl K JIydlleii cTabuiu3aluy BaroHOB TpU TNpPoO-
XO)KIEHHH UX C OOJIBIIMMU CKOPOCTSIMM O KPUBBIM y4YacT-
KaM IyTH U K YMEHBIIIEHUI0 BJIMSHUS HEPOBHOCTEl MyTH Ha
TWIaBHOCTh Xoja. Ilpyu .omucaHuu HEKOTOPHIX BBINOJIHEHHBIX
yoKe€ KOHCTPYKIMIf MBI BepHeMCsl K 3Tomy Bompocy. Bce
9T MEpONpHSATUS BbI3BIBAIOTCS, IVIABHEIM 00pa3oM, Npef-
TIOJIOYKEHHMSIMM, UTO NMHAMUYECKHI KO3(QULMEHT NpU BBICO-  Puc. 15. Komeco aBTOMO-
KUX CKOpOCTSIX M OOBIYHOM KOHCTPYKUMM BaroHoB CHJIBHO Tpucsl Auto Tram.
Bo3pacraer. B cBA3M ¢ 9TMM HeJIMIIHUM Oy/leT INPUBECTH
JaHHBIE 006 OMBITAX, NPOBEAEHHBIX B Aexabpe 1931 r. mpod. Toma (Kapacpys) u moj-
poGHO OCBeINALIMX BOMPOC O HATPSHKEHUSIX, BO3HMKAIOIMUX B )KEJIE3HOJOPOYKHBIX
pesibcax MpU MPOXOJE MOJABHXKHOIO COCTaBA C PASHBIMU CKOPOCTSIMH,

OnbITEl MPOU3BOMIIUCH ¢ HEOOJIBIIMM T0€3J0M, COCTOSIBIINM U3 6-0CHOTO 9JIeKTPO-
BO3a (Harpyska Ha ocb 19,5—20,5 m), 4-ocHoro Gara)keoro Barowa (7,5 m Ha 0Cb),
6-0CHOr0 KJjlacCHOro Barosa (8,2 m Ha ocb) M 2-0CHOTO TOBapHOro Barona (13,3
14,5 m Ha ocb). Cropoctu Konebamuch B mpegenax ot 8,3 no 97,5 xmfuac. ns pe-
rucTpalyy HanpsHKEeHUH NpuMeHeH ObUT KaTOAHBIM ocuusuiorpad), KOTOpBIH ObI
NPUCOEUHEH K BHELIHEW W BHYTpPeHHeil rpaHsaM MOJoLIBE penbca. Ha goronenre mo-
JIyYaIuch OJHOBPEMEHHO KpMBBIE HANpPSHKEHWM, BOSHMKAIOIMX B TOJOIIBE pesibca
V. BHeIIHeif U BHYTpEHHEHl rpaHei.

Tak KaK npy AeHCTBUM TOJBLKO BEPTUKAJIBHBIX CHJI HANPSDKEHUSI 9TU AOJHKHbI
ObITH PaBHBI, TO HEPABEHCTBO MX CBU/IETEJILCTBYET O HAJMYMU TOPU3OHTAJBHBIX TOJIU-
KoB. Ilonycymma nHanpspieHuit o6eux rpaHeil MOJOMIBBL pejibCa SIBJISIETCS] HANPSDKe-
HHEM, BBISBIBAEMBIM BEPTHKAJbHBIMU CHJIAMHM, a TIOJIYPA3HOCTh — HAMPSHKEHHEM
OT rOPU3OHTAIbHBIX CHJI. Takum Croco60M BBIUMCIIEHBI ObLIM CpeHHMEe HaNpsHKEHUs
penbca, mosyueHHsle npu 30 MPoXofax yKasaHHOIO Moesfa.

Ipe)xpe Bcero ciieyer KOHCTATUPOBAThb, YTO HANPSHKEHHE OT BEPTHKAJIBHBIX
CHJI NPU PasHBIX CKOPOCTAX Kojebanoch (ecyi He CUMTATh IOCJIEHEro TOBAPHOIO
BaroHa) B He3HauuTeJbHBIX npejenax. o 50 km/4ac HanpsHieHUs STH MOYKHO MPUHSATD
HOCTOSIHHBIMU JUIs1 JI000i1 ¢cKopocTH. MaKCUMajibHOrO 3HA4eHHsl, KaK NpPaBHJIO, OHH
AocTurany mpu cKopoctax 60—80 xm/wac. HanpspkeHusi 0T ropU30HTAIBHBIX TOJIY-
KOB, HeOoJibIMe MO CBOMM abCOJIOTHBIM pa3mMepaMm, JOCTHIajiM MaKCHMasbHON Besu-
UMHBl TIpU cKopoctsix 40—60 km/uac, a mpu cKopocrsix 60—80 xm/uac pesko
CHIKAJIUCE.

Jlist mepBoit ocu 9exTpoBO3a CHIDKEHHE 3T0 OBUIO HE3HAUMTELHBLIM M MOYKHC
OPUHATb, YTO JOCTUTHYTHIf Mpu cKopocTu 40 KM/4ac MaKCUMyM COXPaHSZICS M TPH
60Jiee BLICOKUX CKOPOCTAX,

B K7iaccHOM BaroHe, Harpyskd Ha OCH KOTOpPOro, Haubosiee GJIMSKO TOAXOMSIT
K Harpyskam Ha OCH COBPEMEHHBIX aBTOMOTPHC, KoJjiebaHue HanpsHKeHuit mpu passind-
HBIX CKOpOCTAX BOOGLIE Crefyer NpusHATH HESHAUNTENLHBIM, a 10 abCOIOTHBIM
pasmepam HanpsDKEHUs1 3TH He mpesbinanu 409, Tex HanpsHKeHHi, KOTOpPhIE BO3HH-
Kaji 1pu NpoXoyKIeHrn JIEKTPoBo3a gayce co ckopoctbio 40 km/uac. Camo coboii pa-
3YMEETCsl, uTo I1apoBo3 ¢ IIATYHHOU nepefaueil ABUYKEeHNsT BHI3bIBaeT GosbUMe HAnps-
YKEHHS1 B pejbcax, ueM JIEKTPOBO3 C TAKUMM )K€ HarpyskaMu Ha 0Ch.
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—TreTIER—

Ilocnenuuit ToBapHblii BaroH mpu cKopocTsix 80—100 km/uac BHI3BIBAN Pe3Koe
yBeJiueHre KaK BePTUKAIbHBIX, TaK U FOPU30HTATIbHLIX AEHCTBYIOMHUX cui. OIHaKo,
[PUHAMASl BO BHUMAHUE HENPHUCIIOCO0JIEHHOCT TOBAPHOIO 2-0CHOI'0 BAroHA K BBICOKO-
CKOPOCTHOMY ABM)KEHMIO, M €ro I0JIO)KEeHHe B XBOCTE IM0e3/a MpU PACCMOTPEHUH WHTE-
pecyIollero Hac BOTPOCA MO)KHO He INPUHUMATh BO BHUMAaHWE pe3YJIbTATOB, MOJY-
YeHHBIX /UIs1 9TOr0 BaroHa.

Ha ocHoBanuu pesysibTaToB ONBITOB npod. ToMa MOYKHO NPUTTH K OIPELETEHHOMY
BBIBO/Y, YTO [AMHAMMYECKHMH KOI(MIMEHT MpU YBEJIUUEHMH CKOPOCTH BO3PACTaeT
HE3HAYNTE/IbHO U YTO B OTHOIIEHWMH BOSJECTBHUS MOJBUYKHOIO COCTaBa HA MyThb IIpe-
MMYILECTBEHHOE 3HAUEHHEe MMEET Harpyska Ha ocb. IIpm 9TOM, KOHEYHO, MpeJIoJia-
raeTcsi, YT0 KaK MyTb, TaK ¥ MOABUYKHOI COCTAB HAXOASTCS B MCMPABHOM COCTOSIHUM.
Ycunenue BepXHEro CTPOCHUsl NMYTH M OCOOEHHO YKJaiKa Ha LIeGeHouHOM Oanacre
JOJDKHBI COJENHCTBOBATH €ro CTa0MIM3ALUH.

Uro Kacaercsi BONpOca O COXPAHEHMH TIOBUYKHOTO COCTABA B UCIPABHOM CO-
CTOSIHMM, TO TYT IOMHUMO Mep, OOBIYHO NPUHUMAEMBIX B COBPEMEHHBIX ABTOMOE3AX
AJIsi CO3JAHUST MaKCMMAaJIbHO IUIABHOTO JBIDKEHHsI, HEOOXOAMMO NPH YCTpOHCTBE TOP-
MO30B OTKa3aTbCsl OT HEMOCPEeJCTBEHHOI0 BO3/EHCTBHSI TOPMO2HBIX KOJIOJOK Ha 6aH-
Aaxu. Ilpu BBICOKMX CKOPOCTSIX BO3MOYKHOCTH 3AKJIMHUBAHUSI KOJIEC, a CJlefioBa-
TEeJIbHO, W HEPaBHOMEPHOro M3Hoca OaHiaKeill sIBIsErcs BIOJHE peanbHoif. McKimo-
YUTEJIbHO BA)KHOE 3HAUEHME TAKOI'0 HEpaBHOMEPHOIo M3HOca DaHAAXKei MOATBEP)KIEHO
Gput0 cotenyromumu onsiramu 1pod. Toma.

Banja)xu Kosiec ToBapHOro BaroHa ObLIM CTOYEHHl B OJHOM MeCTe CHAuaja Ha
3 MM, a 3aTeM Ha 5 mm. BaroH npu omsrax CTaBUJICS B TAKOE TIOJIOYKEHHUE, YTO CTOUEH-
Hasl 4acTh GaHA@Ka KaK pas Iomajaja Ha TO MeCTO, Ijie ObUIM yCTAHOBJEHBI OCLHII-
sorpadsl. OnbITE NPOMSBOMMIIUCE TIPU CKOPOCTSIX OT 5 10 55 ka/uac. TIpu Kpyrisix
0ania)Kax HaNpsHKEHKe B Pesbcax OblI0 MOCTOSHHBIM M COCTABIISLIO 0KO0JI0 850 K2/cm?.
[lpu cToueHHBIX OaHA@KaX OHO C YBEJTMUYEHHEM CKOPOCTH OBICTPO MOBBHINIAJTIOCH M MPU
cKopoctu 55 km/4ac gocturano oxosno 2 750 xefcm?®.

COTHH aBTOMOTPHMC M ABTOIOE3/[0B €)KeroJHO BBOJATCA B IKCIJIOATALMIO Ha »Ke-
JIE3HOJ0POYKHBIX CeTsiIX 3anajia ¥ He TOJIbKO B KPYTHBIX KalUTaJIMCTHUECKUX CTPAHAX,
HO W TOYTH BO BceX mesikux: B Jauuu, Ilseiinapuu, Pymbmun u T. A. st rocypap-
CTBEHHBIX )Kesle3HbX gopor [oynanauu B 1934 r. 6bUI0, Hanpumep, 3aKasano 40 moes-
JIOB aBTOMOTOPHOro THma. B 3aBucumMocTH OT TOro, NMpegHasHaueHbl JIM aBTOIMOE3/a
AJIs - 06C/Iy)KHBaHUST BTOPOCTENEHHbIX WM TIJIABHBIX Marucrpasieil, MaKCUMaJbHas
CKOPOCTb JBI)KEHUsST UX Kosiebsnercss ot 65 mo 180 wm/uac.

Hipxe pano KpaTkoe ommcanue HauboJiee MHTEPECHBIX KOHCTpyKumif. IToezx
weesnoit poporu «Union Pacificy, mocrpoennsiit KO [Tynbman v BBEJEHHBI B 9KC-.
ioarauuio- B deppasne 1934 r., npeacrasiser coboii coefuHeHMe B OLHOM KOpHyce
TpPeX BaroOHOB, YCTAHOB/IEHHLIX HA YETHIPEX-, ABYXOCHBIX TENE)KKAX ¥ IIAPHUPHO C HUMU
cBsA3aHHbIX. B oxrabpe 1934 r. 3akoHueH mOCTpoifKoit Bropoit moesn Ilynbmana,
aQHAJIOTMYHOI KOHCTPYKLMM M PACCUUTAHHEI Ha TY YK€ CKOpOCTb, HO COCTOSLIMI yiKe
U3 1ECTH COWIEHEHHBIX BaroHoB (puc. 16), a B mocTpoiike HaXOAATCS €lle Ba Toesna
9-BaroHHOro0 COCTaBa.

Biarogapsi yKasaHHOMY IIADHUPHOMY COEIMHEHUIO KOPIyCOB BAarOHOB C TeJIE)K-
KamM TI0YTH COBEepIIEHHO YCTpPaHeHbl He3aBUCHMBbIE KOJIEOAHMS Ka)KI0ro BaroHa B
OT[AJILHOCTH M JOCTUIHYTO CHOKOifHOe M IUIaBHOE JBM)KEHHE BCEro cocTasa II0 HKeses-
HOMLOPOYKHOMY IIyTH, Ja)Ke TPH MaKcuMaibHoi ckopoctu. Ilpu atom ormapaer Haxob-
HOCTb B CLEMHBIX M CTSDKHBIX NpHOOpax M KpaiiHe YNpollaercst KOHCTPYKUUS TLIO-
Af0K Ha cThiKe Baronos. Kpome Toro, Bec 1 CTOMMOCTb I110€3/la COUYJIEHEHHOr0 TaKUM
00pa3oM yMEHLINAKTCS, TAaK KaK BMECTO ABYX TeJIe)KeK, TpeOyrouuxcs AJisi BarOHOB
00LIYHOTO THUMA, B [JAHHOM Cjiyyae Ha KpaliHH€ BaroHel mpuxogurcs 1,5 TenexKu, a
Ha cpegHue — ogHa. [lpu MeHbIIEM uYuciIe TEIENEK YMEHBIIAETCS TAK)Ke CONpoTH-
BJEHME JBIDKEHHIO TMOe3ja M o0Jieryaercss OCMOTp M 0OCHy)KMBaHMe COCTaBa.

Ilpn KoHCTpyupoBauuM noesga ObUIM NPUHATHL BCe Mepbl K TOMY, YTOOBI Ha f10-
BEPXHOCTY KOpPIyca mnoe3aa He ObUI0 HUKAKUX BBICTYNAIOUMX YacTeil MJIM OTKPBITHIX
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Puc. 16. BricoxockopocrHoit moe3n Union Pacific.

orBepctuit. [TosToMy Bce OKHA BarOHOB HArJyX0 3aKpBITBI M 3aCTEKJIEHBI 3arOJIMII0
CO CTEHKaMu Kopryca. [lBepu Tak)Ke He MMEIOT BBHICTYNAIIIMX YacTedd, U TOJIBKO
I0CJI€ UX OTKPBITHSI HA OCTAHOBKAX M3HYTPH BBIIBUIAIOTCS JIECTHULBI U1 TOCAAKH
1 BBIXOJA nacca)kupos. [LIomanKy Me)Xy OTAebHEIMY 3BEHbSIMU T10€3/1a CBEPXY M 110
6oKaM CIionIb 3aKPHITHL [VIAAKUM, HEBBICTYNAIMUM KOXXyXoM. Besikne Bcrmomora-
TeJbHbIE YacTH — (JoHApPb, CBUCTKH, 3BOHKHM — CIPSATaHBl B KOpIyCe.

CusioBasi ycraHoBKa, MOIIHOCTBIO B 600 4. ¢. B 3-BaroHHom cocrase 4 B 900 4. ¢. B
6-BaroHHOM, paccuyTaHa Ha MAKCHMAJIBHYI0 CKOpOCTb moe3fa oxosio 180 xm/uac w
JUTUTENbHYI0— 0K0J10 150 #M/uac. Vimelomuiica U3/IMIIEK MOLHOCTH MCIOJIb3YETCST ISt
BCIIOMOTaTeJIbHBIX ycTpoicTB. C 9TOif 1IeTbI0 HAa OHOM Bajy C IJIaBHBIM I'€HEPaTOpPOM
yCTaHOBJIEHA He(osbllIast AUHAMOMAIIMHA B 25 Kém, ciy)Kaulast AJis 3apsiiKd aKKy-
MYJISITOPHOI GaTapeu; MOCELHsISI MMTAeT MOTOPbl HACOCOB, BEHTMJISITOPOB M JAPYrHMX
MEXaHM3MOB, a TAK)Ke OCBETUTEJIbHYI0 CETb, HArpeBaTeIbHbE NMPUOOPHI U T. J. :

TopMO3HBIE YCTPOICTBA, KOTOPHIMU 000PY0BAaH NOE3J, OTJUYAITCS OT OOBIYHBIX.
Tak Kak 1oesj KypCUpyeT 10 TeM >Ke YKeJIe3HOJ0POYKHBIM JIMHUAM, KOTOPBIE MCIIOJIb-
BYIOTCST M OGBIKHOBEHHBIMH TI0€3/1aMH, TO CTAHLMOHHbBIE CUTHAJIBI IOJHKHBI OBUIM OCTAThb~
Csl HA TNpPE)KHEM MecTe, a CJIe0BAaTeIbHO, TOPMO3HOIl MyTh HCBOrO MO€3la MpH CKO-
poctu 160 km/uac no/pxeH ObUI COOTBETCTBOBATH TOPMOZHOMY IyTH OOBIKHOBEHHOTO
TIoesfa.

Peskoe ymenbuenue Kod(uiMeHTa TPEHHs TPHU OOJBUIMX CKOPOCTAX Kpaiine
3aTPYNHSIET PABHOMEpPHOE TOPMO)KEHHE T0e3fla B TeueHHe TPefyIOLIerocsi KOPOTKOro
Tieprojia BpeMeHu. B Lensix mosiyueHusi TAKOTO PABHOMEDHOrO 3aMEJIeHHs] JBHIKEHHUST
B TOPMO3HOIT CHCTEME moesjga MpUMEHeHO CIelyloliee ycTpoiicTo. I'py3 BecoM 0KOJIO
50 K2 noaBelIeH HA CTEP)KHE W MOXKET TepeMeIlaThCsl B HANpPaBJIeHUH JIBUYKEHHUS
noesa. B HOPMAIbHOM MOJIOYKeHHH I'pPy3 YAep)KUBaeTcA KaaubpoBaHHON NPy KUHOIf
U NPU YMEHbINEHHH CKOPOCTH OTKJIOHSICTCS BIIEPE] Ha ONPEIEJIEHHYI0 BeJMUMHY, Ha-
XOJSIILYIOCSI B CTPOTOM COOTBETCTBMM C TOTEPel KMHETHUECKOW SHepruy rpysa Ipu
JAHHOM M3MeHeHHH CKOpOCTH. OTK/IOHeHHeM Ipysa HpH MOMOIM PHIUAYKHOMH Mepefaun
PEryaupyercsi CTerneHb OTKPBITHSI KilamaHa Ha BOSLYXONPOBOJE, CBS3LIBAIOLIEM KpaH
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MAaIIMHUCTA C BO3AYyXOpacHpefennTe-

S JieM, ¥ JlaBjieHie B TOPMO3HBIX LH-
JIMHAPAX U3MEHSIETCS] B COOTBETCTBUH
C U3MEHEHHEM CKOPOCTH.

HecmoTps Ha NPOCTOTY YCTPOii-
CTBA OHO ONPABJaJIO. HA IpaKTHKe
TeopeTuyecKre Coobpa)KeHus, IoJIo-
JKeHHbIE B OCHOBY NDH €ro IpOeK-
TupoBaHuu. IloMHUMO nHeBMaTMue-
CKOro0 yrnpaBJieHHsl BO3LyX0pacnpeje-
JIUTEJIEM MPEeyCMOTPEHO M 9JIEKTPH-
YeCKoe — NPU  TIOMOIIM  9JIEKTPOMa-
THUTOB, HENOCPEeJCTBEHHO BO3JEil-
CTBYIOUIMX HA KJamaHbl  BO3/YXO-
pacrpeeuTess. .

Bec Topmo3sHoro ycrpoiictsa ansk
BCero 3-BaroHHOrO M0€3/1a COCTABJISIET
sk 300 x2. Takoi He3HAUNTENbHBIN
BeC 00BSICHSIETCS TeM, UTO BE3JE, Ije
MOYXHO, — B TOPMO3HBIX KOJIOAKAX
IMUIMHApPaxX, TpPyOONIpOBOJE, pacmpe-
JlesuTesie — NPUMEHEH aJIOMUHMMN.

: Becy xopmyc moespga chejnaH M3
Ly pPAJIIOMUHUST; TEJIKH M3 BBICOKO-
KauecTBeHHOU cTtanu. BmecTo 006b1Y-
HOI paMHOM KOHCTPYKIMH, TOMAAEp-
YKUBAIOIIEH Ky30B BaroHa u repean-
11eli HAarpy3Ky Ha 0CH, KOpIyc 3anpo--
eKTHPOBaH B BH/IE CIUIONIHOM, ecT-
KO M MoOIIHOM TpyOuaroit Ganku
(puc. 17), uro npu Tpedyemoii npoy-
HOCTH EBI3BAJI0 MHMHMMAJIbHYI0 3a-
Tpary marepuana. Bec moesga Ha
OJIHO TIacca)kupckoe mecto (ripu 116
MecTax) COCTaBJIsIeT BCe )K€ OKOJOo
700 ke, TaK KaK Hapsiy € MCKJIIOUM-
TEeJIbHOM TPOCTOPHOCTBIO TacCaKUp-

~ CKUX  TIOMEIeHHil, 3HAUYUTeILHASE

Puc. 17. Tonepeunoe ceuexne ocrosa moesga Union UacThb 110€3Ja OTBEIEHA IOJ MamMH-

Pacific. HO€, T0YTOBOE, Gara)kHoe OTAEJIEHUS
u Oyder.

IMomumo KomdopTa, AOBEAEHHOTO 10 HEHY)KHOII POCKOIIM, B HOBOM MOe€3jie Mpej-
YCMOTpPEHBI YCTPOMCTBA JJIsi YCTPAHEHHUs] HENPUATHOrO Liyma, TOTYKOB, TBUIM M- pes-
KUX W3MEHEHHUII Temmeparypsl B MyTu. Bechb Kopmyc M30/IMPOBAH CJI0EM Upe3BhIYAliHO
JIEFKOr0, MaJi0 Tejao- ¥ 3BYKONPOBOJHOI'O BOJIOKHUCTOTO Marepuana (pokduioc).
IMosiel HA MAarHe3UTOBOM OCHOBAHUM MOKPBITHl TIPOOKOBBIMU TUTUTAMM. JljIsi 3acTeKJie-
HeHUsl TIPUMEHEeHbl HeOblolliecs: CTeksa. PesuHa IS YCTpaHEHMsl IIymMa M TOJYKOB
MCTIOJIb30BAHA TAK)Ke B PA3HBIX UACTAX TesieykeK. TaK KaK OKHA M JiBEpPU HArjyXo 3a-
KpBITBI, TO TO0€3], CHAOYKEH CHeluasbHON YCTAHOBKOM JUIsi KOHJAMIIMOHNPOBAHUS BO3-
JiyXa BHYTPH MOMEIIEHUS: TIOMBOAMMBIl BEHTHJISITOPDOM CHApY)KH BO3AYX TIIATEILHO
GunbTpyercs U 3aTem 3UMOIf HarpeBaeTcs, a JIETOM OXJAKIAETCs, NMOALEPIKUBasT B Ba-
roHax Hpy TMOMOIIM aBTOMATHUECKUX PEryJIATOPOB BCErja OfHY ¥ TY Y€ HOPMAJIbHYH
TEMHeEparypy.

'BoJIbII0l MHTEpeC TpeiCTaBJsieT 3aKoHueHHbid nocrpoiikoit B8 CUIA B ampese
1934 r. BeicoxockopocTHOM moe3p, «3edup» (puc. 18). Iloesy 3TOT TAKXKE COCTOMT U3
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TpexX BAaroHOB, IIAPHUPHO
CBSI3aHHBIX C TEJIE)KKAMHU.
Ilo cBoemy ycTpoiiCTBY
BaroH «3edup» pesKo oT-
JIMYAeTCs OT BaroHa o0bIu-
Horo tuna. [UTMHHBIA Ky-
30B BaroHa - «3edup» Ha
BCEM . CBOEM IIPOTSHKEHUU
SIBJISIETCS] HECYIel KOHCT-
pyKLueid, cocTaBJIeHHOM
U3 YKeCTKuX pam. Oresib-
HBIE JJIEMEHTHI paMm, CBa-
peHHble B V3Jax, Mpei-
CTABJISIOT CO00M CcTepyKHU
KOpOoGUaToro. ceueHust u3
TOHKUX JINCTOB BBICOKOKA-
YECTBEHHOU  Hep)Kaselo-
meit cramu. Cranp 9ra Piic. 18. BEICOKOCKOPOCTHOU moess «3edupy.

MOMUMO  Ype3BbIYaliHOM

npoyHocTH o6siafaer Gosbioit rubkocTbio. Iloyr BaroHa ycTpoeH U3 JIMCTOB TOM )HKe
HepyKaBelolllelt CTanM, ropupoBaHHBIX MON NPSMBIM YriioM. C HU)KHEH CTOPOHBI K
HUM TpUBapeHsbl MJIOCKHE JIMCTHI cTanu. Bes 9ra KOHCTPYKUMS NpHUBAapeHa K Tpo-
JOJIbHBIM IPOrOHAM, CKPEIUUIEHHBIM TEM )K€ CIOCOGOM C MonepeurHamu, rnepeaalomymu
HarpysKy Ha HIKHUE 1osica 60KoBHIX (pepm. Kpome 9T0ii yKeCTKOI pambl, 00pasyiomieit
HECYLIyI0 KOHCTPYKUHIO 110J1a, T0J, Hel YCTPOEH BTOPOIi 10JI, KOTOPBI He IPUHUMAET
HeIMOoCPE/CTBEHHOI'0 YYaCTUsl B BOCIIPUSTUM OCHOBHBIX YCHUIIMI U, COJENHCTBYST HKECTKO-
CTA KOHCTPYKIUHU BAaroHa, CJIY)KUT, IJIaBHBIM 00pas3oM, /IS OTPa)kieHKsl MOAN0ILHOTO
NIPOCTPAHCTBA, B KOTOPOM MOMEIEHbl HEKOTOpbI€ BCIIOMOraTe/IbHbIE YCTPOIHCTBA.
CrponunbHble (epmMbl KpbIIM U3 TOWH JKE CTajM ONMPAIOTCS HA BepXHME mosica
60KOBBIX (pepMm U NpUBapeHsl K HUM. Takum 00pasoM BeCh YKECTKHIi OCTOB BaroHa
(puc. 19) m3roToBNeH M3 HepyKaBeroulel cramu, 00Jajaolleii BPEMEHHBIM COMNPOTH-
Bienuem 10 500 xe/cm?, U BCe UACTH KOHCTPYKUMU COCMMHEHBI MOK/Y C000ii UCKIII0-

Puc. 19. Ocros noesna «3epupn.
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UUTEJIbHO IMyTeM 3JIEKTPOCBAPKH.
910 a0 BO3MO)KHOCTH HpH Ma-
KCUMaJbHOM MPOYHOCTH HACTOJILKO
CHUBUTH O0IIMI{ BeC Ioe3aa, uro
OH OKaszajcsl NPUOIU3UTETIBLHO B
YETBIPE pasa Jierdye, 4Yem paBHBIA
110 pasmepy moe3i U3 00LIKHOBEH-
HBIX I1yJIbMaHOBCKUX BaroHOB.

Hapy)xnasi  ofmmBka cren
ciejaHa M3 MPHUBAPEHHBIX K CC=
TOBY BaroHa JIMCTOB BOJIHHCTOI
HEp)KaBerollleld CTajid TOJIIHUHOM
0,5 mm. Yactb KpbllM M CTeH
C JABOSIKOIi KPUBHM3HON NOBEPX-
HOCTH TIOKPBITA TJIAAKUMHU CTajlb=
HBIMH JIMCTAMHU TOJIIHHOM B 0,75 Mm

Puc. 20. Cunosas ycranobka moesna «3eupy. (@ B mepeiHeil CTEHKe BaroHa —

3 mm). OOMmMBKA B MpPOCTEHKAX
MKy OKHaMu ClieJlaHa U3 (paHepsl, MOKPBITOM CHAPYYKU TOHKUMHU TJIaJKUMU JIACTAMU
Hep)KaBelollel CTajiu, a ¢ BHYTPEHHEH CTOPOHLI, [Jisi NPEeAyNPEeXIAEeHUS KOopoOJsieHus
TAPU KOJIe0aHUAX TEMIEePATYPhl, MEIHBLIMH JIMCTAMH.

Kpela u CTeHbl ¢ BHYTpEHHEN CTOPOHBI OKPHITHl M30JALMOHHBIM MATEPHAIOM
«anbdoy. TlocneaHuii COCTONT U3 JIACTOB CMATOIf ATIOMUHUEBOIL (bosbru ¥ B KauecTne
TEIJIOBO M30JIAUMH 00J1aJaeT Upe3BBIYAIHO LEHHBIMU KauecTBaMH. «AJNb(OI» OUeHb
MaJlo TEMJIONPOBO/IEH, HECropaeM, HErMIPOCKONHYEH, He KPOWIMTCS, He ofJiafaer
KaKuM-J1100 crelu(uuecKum 3amnaxoMm, 3arjymiaeT 3BYK W, TPU STOM BeC €ro CoCTa-
BJISIET Ha | M® MOKPHITUS BCEro Jumib 75 2. BHYTpH NOMELIEHMSI CTEHBI OT/IEIAHBL
(M3COHUTOM» — IJIUTAMHM M3 IIPECCOBAHHOH JpeBecHOV Maccel. Ilpu 3HAYUTENBHOI
[POYHOCTH M IUIOTHOCTH IUIMTBI 9TH JIEKH, He KOpOOSATCS, He BIUTHLIBAIOT BJIATH U
yA06HBI 17151 06paboTKu. TloToNI0K OBTSHYT CrieLuaIbHOl TKAHBIO (arasor). -

CuiioBasi ycTaHoBKa «3e-
(upa» cocrour us 8-muIMHAI-
POBOT0 JIByXTAaKTHOTO M-
3esi1 MolIHOCTBIO 600 4. c.,
COEIMHEHHOT0 C FeHePaATOPOM
MPU TIOMOLIM JMCKOBOI My(-
Tel. Bec nusens va 1 4. c.
coctaBisieT okosno 9 xe. Ta-
IK0Ji HE3HAUUTEJILHBII BeC I0-
JydyeH Osarojapsi  MCKJIO-
YUTEIbHOM  KOMIIAKTHOCTH
Kopryca MalluHBI, B KOTO-
pom OJIOK LMJIMHAPOB ¥ Kap-
TEP CBapeHbl B OJHO ILejIoe.
KopeHHble MOAMMIHAKYA KO-
JIEHYATOr0 Bajla YCTPOEHEI
B CAMOM KOpIyce, U TOJIYKH
npu pabore MammMHBL Iepe-
JLAI0TCS1 HA COJUJAHYIO IIEJib-
Hyl0 CTaHMHY [BUIATEJIs.
wet  Jlnsenb ¢ reHEpaTopom
(puc. 20), HHAYKTOPOM W
BCTIOMOTaTeIbHBIMU  YCTPOii-
CTBAMM YCTaHOBJIEH HA (hyH-
Puc. 21. Ocros aBromorpucel Railplane. JAMEHTHYI0 IUIUTY, HeCy-

7

e e




Puc. 24. BricokockopocTHoit moe3n Gulf Mobiie and Northern.
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11y10, KpOME TOro, 3Ha-
UUTEJIbHYI0 YacTh Ha-
rpy3KH TIEPEIHEro Ba-
roga. Harpyska = nHa
9Ty IUIMTY JOCTHraeT
30 m, HO cama OHa
Gnarojapsi ~ KauecTBy
martepuaia, U3 KOTO-
pOro OHa M3roTOBJIEHA
(XpomomapraHueKpem-
HUCTasl CTalib), U palu-
OHaJIbHOW  KOHCTPYK-
LMY BECUT BCEro JIMIIb
3 m.

Tene)xka, Ha Ko-

P TOPOM  YCTAHOBJIEHHI

Puc. 25. Bblcoxocxopocq'l-ll_(l)ﬁ rlx)oesn repm. ). i, Der Fliegende MOTODHI, HeceT (BKJIIO-

et S yasg COOCTBEHHBIN Bec)

Harpysky B 44,5 m.

9ta rpomajHasi Harpyska, TepefamLlasicsl BCEro Ha jBe 0CH, MOrJja ObiTb J0mylleHa

fipu ckopocTu noesaa B 150—180 xm/4yac TOALKO C YYETOM MOLHOCTH BEPXHEro CTpoe-

Hus1 HxesesHex jopor B CHIA. Bcee 6yKebl cHa0KeHbl POJIMKOBBIMU TOAMIMITHUKAMM.

Ocu KoJiec jisi 00JIerdeHusi Beca CJeJIaHbl TOJIBIMHU.

. Jlnsi ororuleHusi moesja B Gara)kKHoM OTAEIEHMM YCTAHOBJIEH NApOBOM KOTel,

nawomuit B yac oxono 230 ke napa, npu gasnenuu B 5,5 am. Koren paboraer aBroma-
THUECKM M He HY)K[IAeTCsl B CHeluajabHOM HaO0JIIOEeHIH.

Kamepsl 111 KOHAMIMOHMPOBAHUS BO3JyXa YCTPOEHBI B TOAMNOJILHBIX TOMEILe-
Husix. Ouu 06opy/I0BaHEl KPOME YBIA)KHUTEJIel ¥ Harpesaresell BOILYXa XOJIOAHUIIb-
HUKAMM M BEHTUJIATOPAMH, CO3LAIOIIMMY HCKYCCTBEHHYIO LIMPKYJIALNI0 BO3Ayxa. s
o6yieruenus Beca GOJIbIIASE YacTb 9TOro 06OPyMOBAaHHS ClleaHa U3 amomuHusi. Beco
TpyOONIpOBOA — JJIs1 BO3[yXa, BOABI ¥ Tlapa — BBINOJHEH U3 MeU C NPUBAPEHHBIMU
(aconnpiMu uvactamu. Ha Bece TpyGonpoBoja Giarojapsi NpuMeHeHHI0 TOHKOCTCHHBIX
Tpy® yAanoch COKOHOMUTH 0K0Ji0 609,

B derpane 1935 r. pumyiied B npoOHBII mpoGer TpeTuil BhICOKOCKOPOCTHOI
noesp, CIIA «Flying Yankee», siBisoluiicst mouTH TOouHoi Konmeit «3edupay. On
NpeHasHaued JJisi MOCTOSIHHOIO KypcupoBaHusi MeXay Bocronom, Iloprnanmom u
Barropom. 1ot noess paccuuTaH, Ipu TOM )Ke 061eM pasmepe, Ha 140 mect («3epupr—
Ha 72 mecTa) M Ha CBOEM TNYTH MEXAy YKasaHHbBIMH ropojamu Oyaer aenartb 14
OCTaHOBOK.

W3 ocrasbHbIX 0Oslee MM MeHee OPUTMHANMbLHBIX KOHCTPYKIMiII amepuKaHCKHX
BBICOKOCKOPOCTHBIX ABTOMOTPHC ¥ TI0€310B, KPOMe YNOMSHYTHIX YK€ «ABCTpo-Jlaii-
miep» u «Reading Co» MOKHO OTMETHTb elle ciepylomue: Railplane (aspormnan na
pesibcax); ckopocTb ero 145 xm/dac, Bec 11,25 m uncno mect — 50, CKejeT Kopmyca
cBapeH u3 TpyGoOK XpomomosuGaeHoBoi cramu (puc. 21). «Auto Tramy (puc. 22) —
C AypaliOMMHMEBBIM KOPIyCOM W TIa30JIMHOBBIM JiBUraTesiem, Becom 11,7 m, uucio
mecT — 42. «New Haven» — cxopocts 150 xatfuac, ec 108 m, uucio mect — 164
(puc. 23); «Gulf, Mobile and Northern» (puc. 24) u ap.

B eBponeiickux cTparax TakKe BefeTcsl HHTEHCHBHAsI paboTa o MCrojib30BaHHI0
CYILIECTBYIOMIEH YETe3HOLOPOYKHON CETH JUIs1 BHICOKOCKOPOCTHOTO JIBMYKEHUS.

B nexabpe 1932 r. 3akoHYeH MOCTPOIIKOM M KypCUpYeT B HACTOsilliee BPEMS T
Jsunun Bepinn — amOypr HOBBIH MOTODHBI T0€3][ TepMAaHCKUX MPABUTEIbCTBEH-
HBIX YKeJIe3HBIX Jopor (puc. 25). OH cocraBjeH U3 IByX BaroHOB HA TPeX TEJIEHax,
‘paccuntan Ha 100 macca)kupop (Kpome TOro, B HEM HMMeeTcs Oara)kHOE OT/IEIECHHEe M
Oyder) u aBuraercs co ckopoctbio 150 xm/uac (Maxcumym 160 xa/uac). Crener Kopryca
noe3jia cTasbHoOl, BECH CBAPHOM, cTeHbl 00uThl danepoii (3 MM) UBHYTPH, a CHAPYIKH
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mu. CpojuaTasi Kphllla H3 7 &
npouHoit 6 mm dauepsl. O6- e N
mmit BeC moesfa B pabouem g NS
cocroguuu 77 400 ke, mnpu- f L el T
yeM Ha TeJe)KKM C MalluH- T =TT ‘\‘1‘::; -5
HBIM  obopynoBaHueM U3 %}“‘W’“ % RN\,
o0liero Beca TPUXOMITCS N
39 720 xe. A i ‘

B orHomenuu obTeKae- NN Z 7
mocTu (opma IepMaHCKOIro NN e

aBTOMOE3/1a MeHee 0J1aromnpu- R
arHa, uvem (¢opma moe3na
THXO00KeaHCKOW  »KeJIe3HOM
AOpOrd, U TOITOMY, He-
CMOTpsST Ha MEHBIINE pasme-
pel, ToTpeboBasia mMpU TOi
YK€ CKOPOCTH GobIeit MO~
HOCTH CMJIOBOHl YCTaHOBKH.
Ona CoCcTOUT M3 ABYX IMOME-
UIEHHBIX HA'KPAiHUX TeIe)- Puc. 26. TopmosHoe ycrpoiictso moesga Der Fliegende
Kax 12-UIMHAPOBBIX - Hamburger.

3eJb-MOTOPOB C  COOTBETCT-

BYIOIIUMU I'eHEpATOPaMU M JByX OJIEKTPOMOTOPOB M0 250 K6, NPUBOASAIIMX B [BH-
YKeHHE TIpY TIOMOLIM IHECTepeH o6e OCH CpeIHEeil TeIeKH. -

JL7151 BO3MOYKHOI'O COKpALeHHsI TOPMOSHOIO MyTH MPUMEHEHbI TOPMOSHBIE KOJIOKH
€O CrenyaJIbHBIMM HaKJ/aJHBIMH IIeKaMU, XapaKTepu3yIOIUMUCST BBICOKMM K093(u-
LHEHTOM TPEeHWsI, NPUYEM KOJIOAKH MPIKUMAIOTCA He K GaHAaKaM, a K CrelnuajIbHbIM
-0apabaHaMm, CBSI3aHHBIM ¢ Kosiecamu (puc. 26). Kaaas KosogKa MpUBOIUTCS B JIEii-
CTBHUE OT/€JIbHBIM TOPMO3HBIM LMJIMHAPOM. KpoMe MHEBMaTUYECKOr0 TOpMO3a, MOEsf
000py/0BaH 97IEKTPOMArHUTHEIME TOPMO3aMH (4 HITYKH), KOTOpbIe paboTalT OJHOBpe-
MEHHO C ITHEBMATHUYECKHMMH M JEHCTBYIOT HEe HA KoJieca, a Ha penbChl (puc. 27). Ipu
YIOMSIHYTBIX YCTPOMCTBAX yJAAJoCh COKPATUTb TOPMO3HBI myTh 10 1 200 M, uro co-
OTBETCTRYET DACHOJIOXKEHUIO CYIIECTBYIOIMX BXOAHBIX CTAHLIMOHHBIX CUIHAJIOB.

B 1935 r. BoceMb BBICOKOCKOPOCTHBIX MOE3/(0B TOT0 K€ THMa, HO GoJiee yCOBep-
LICHCTBOBANHBIE B OTHEIbHBIX CBOMX YACTSX, BBOASTCS B 9KCIIIOATALUMI0O HA BOCHMU
APYTUX MarucTpajisX epMaHCKUX >KeIe3HBIX AOpOr. &

B Hranuyu 10B0JIbHO MMPOKOE PACHPOCTPAHEHUE MONYYMId aBTOMOTPUCHI 3aBOAA
«Fiaty, exeqHeBHO  TOKpHIBAIOIIME  PACCTOSA-
Hue cppime 10 000xkm. MakcumanbHasi CKOPOCTb
ux 140 km/wac. CuyoBast yCTAaHOBKA: Ba mapasi-
JIEJIbHO PaboTAOIUX JU3e/Ib-MOTOpa C - MeXaHuue-
CKOIf mepefaueil JBIKeHUST Ha Kosieca. BaBoj
JpHecto  Bpepma B ‘MusiaHe  BHIIOJHSET — 3aKa3
UTAJBSIHCKUX rocynapCcTBeHHBIX YKEJIE3HBIX aopor
Ha IIECTb TPEXBArOHHBIX COWIEHEHHHIX IT0E3J0B,
pacCUMTaHHBIX Ha cKopocTh 160 wm/uac. B Bens-
run B 1935 I. Oyner mepegano B 9KCIJIOATAIMIO
BOCEMb BBICOKOCKODOCTHRIX m0e310B Ha 229 mecr
KayKIbli.

Bo ®paniiy ONBITEL 110 IIPHMEHEHHI0 BBICOKO-
CKOPOCTHBIX aBTOMOTPUC Ha CyIIeCTBYIOUIEH Ce1u
YKEJIe3HBIX ZOpOr BEAYTCS B GoJiblioM Mmacmrade.
910 0OBSCHSIETCA OTUACTH TEM, UTO HA BTOPOCTE-  pye

. 27. DNeKTPOMATHUTHBIA pesib-
JIEHHBIX YAaCTHOBJIAAETBYECKUX JAoporax, croms ga COBBIIL TOPMO3.
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Puc. 28. Asromorpuca Biorarru.

PSIIOM, TM0e37a XOAAT MyCTBIMU, @ JIOFOBODP C NPABUTEJIbCTBOM OOSISBIBAET €YKEIHEBHO
OTNPABJIATL HE MEHee TPeX MacCaKMPCKUX Moe3foB. B He(osblmMx aBroMoTpucax,
9KCIUIOATAlMA KOTOPBIX Ha TI0€3[0-KUJIOMETD OOXOAMTCA 3HAUMTENIbHO JIEHIeBJIe,
YACTHBIE )KEJIE3HOJOPOYKHBIE O0OLIecTBA CTAPAIOTCS HANTH BBIXOJ U3 TOJIOXKEHUS.

B apyrux cayuasx ObICTPOXOJHBIE aBTOMOTPHCHI MCIOJIb3YIOTCSI B KAauyecTBe TOJ-
COOHOr0 TPAHCIIOPTA AJIsA JIyYiero o0Cay)KUBaHUSA 0OBIKHOBEHHBIX 9KCIIPECCOB. ABTO-
MOTPHCBI JIOCTABJIANT Ha OJMKAWIIMII 0CTAHOBOYHBI NMYHKT 3KCTIpecca MacCayKupoB
NPOME)KYTOUHBIX CTAHLMIA, HA KOTOPHIX 3KCHPECC HE OCTAHABJIMBAETCS U mepebpachl-
BAIOT MACCa)KUPOB C SKCIpecca HAa 9TU MPOMEKYTOUHBLIE CTAHLHH.

W3 (panily3cKuX KOHCTDYKUHii CJICAYeT OTMETHTb ABTOMOTPHCY, MOCTPOCHHYIO
B Oab3ace no npoexty J. Byrartu. Ha ucnbrrannu B mae 193 r. arou orot (puc. 28)
paseui ckopocTh B 175 km/4ac. B KoHIle OKT510pst 1934 T, OH MCIIBITEIBA/ICSL HA yUacTKe
Jle-Man-KonHoppe (25 km) H M0Kasajl MaKCUManbHYI CKOPOCTb 192 km/uac, mpudem
XOf, ero Jia)ke Npy MaKCUMasbHOM CKOPOCTH ObLI IUIaBHbIA. B HacTosiiee Bpemsi OH
copepinaer peryssipHbie peiicel Ha Juuuu [apwx — Jlopuwiib. Jlnuua 9Toro parona
22 M, Bec 25,5 m, MOMHOCTL CUIOBOIT ycraHOoBKK 800 4. ¢., B Hem 52 wmecra. Ilepe-
Java JBI)KEHUS OT UeThIpeX Jsuraresnieil BHyTpenHero cropanus (mo 200 4. ¢.) Ha
0CH BeLyLUX KOJIEC OCYIUECTBIISIETCS MPU IIOMOUIM AJTMHHOIO TPAHCMUCCHOHHOIO BaJia
¥ TIPOMEKYTOUHOIi 3ybuaroil mepepaun pesepcuBHOro jaeiicteus. Ilepegaua ycrpoena
TaKuM 00pazoM, UTO Ka)KAbl M3 UeThIpex JABUraresieil Mo)KeT ObITh MCIOJb30BAH
oTAesnbHO. JLisi MaHEeBPOBOii paGoThl JBa JABUraTessi CHaOyKeHbI CHELMasbHOM Iepe-
Jaueii TUXOro xoja. ;

Becb Baron mojiep)KUBaerCsi JABYMsI UETHLIPEXOCHBIMH TeIeKKaMu (puc. 29),
CKOHCTPYMPOBAHHBIMM TaKUM 00pa3oM, UTO FOPU30HTAJIbHOE W BEPTHKAJIbHOE Tepe- -
MeILEeHHsT OJIHOM KaKoi-mubo OoCH Ha ONpeJesieHHYH0 BEJIHYMHY BBI3bIBAET CMeLleHHe
LIEHTPA TeJIEKKH Ha '/, 9T0ii BeuunHbL. CpeJiHHe OCH MOTYT TaK)Ke CMeIaThCs B CTO-
POHY OTHOCHTEJIbHO KpaiHMX, TaK 4TO NPH MPOXOXKIEHUN KpUBBIX 60KOBOE CMelleHHe
LEHTPA TEJIO)KKM 3HAUMTEJIbHO yMeHbInaercst. Biarogapsi Takoit KOHCTPYKIMH Barow
obnaraer Goneuicli yCTOHUMBOCTBIO M TIOBOPOTJIMBOCTLIO.

MamiHHOe OT/ejieHHe B BaroHe «ByraTTu» pacmosioy<eHo mo cepeaune; Gyxa ma-
IIMHKUCTA B BePXHel! UaCTH MAIMHHOIO OTAEJIEHUsI MOJ CTEKJISHHBIM (JoHApeM, OTKYHAa
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Puc. 29. UYernipexocuasi Texeyxka cucr. BiorarTu.
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XOpOLIO BHUMEH )KEJIE3HOMOPO)KHBI MyTh B .
oboux HanpapiaeHusix. O BuusiHEM OyaKH,
BO3BBLIILIAIOIIEHCS HAJ Ky30BOM BaroHa Ha ,
YBEJIMYEHUE CONPOTHUBIIEHUS JBUIKEHHIO OBLIO d
yKazano Bbiue. IIpu cxkopoctu asromorpucel | 7f
150 xm/aac Topmo3HOI myTh ee paseH 700 M. i !

Jns1 00CIIy)KUBARUST YKEeJ1€3HOL0POYKHOM g
qunun IMapwk — Bumm — Con-®eppan By-
rarty B KoHue 1934 r. mocrpous ABa JBYX-
BArOHHBIX I0€2[a CBOeif CHCTeMbI BecoM 54 m
C UeTHIPbMSA [ABUTaTEeNAAMI BHYTPEHHCrO Cropa-
uyst mo 200 2. ¢. B oTimyne oT BhlmIeomucaH-
HOIi aBTOMOTpPUCH Byrartu B 3tux mnoesmax
OTCYTCTBYIOT II€DEIATOYHBIE MEXAHU3MBI, a
NPUMEHEHBI THADABJIMUECKUE MY(PThI CHCTEMbI
Haiimsiepa. Perynupopanue cxopoctd Xojia
JOCTUTAETCs] M3MEHEHUEM Iofauyl JBHTaTeIsiM
ropiouero. Kopnyc BaroHa omupaercst map-
HUPHBIMM BBICTYNIAMH HAa KDOHIUTE{HBl HUK-
Hell pambl I'He3/la, KOTOpBIe AJs1 YMEHbIIECHUS
wyma PBUIOYKEHBI pesuHoii (puc. 30).

He Tonbro B EBpone u AMepuke, HO U B
A3uy UMEIOTCSl HaJMIO TOMBITKY BHEIDEHHSI
BBICOKOCKOPOCTHOI'0 JIBM)KEHUST HA )HKEJIe3HO-  Puc. 30. Cxema coefuHEHUsI KOPIYCa aBTO-

JopoXKHOM TpaHcnopre. Ha I’O)KHO-MHH‘DKyp- Morpuchl Biorarti ¢ pamoii.
CKOM )KeJIe3HO 1opore sSINOHLBI BBEIM B 00pa- é_ G%Koaaﬂ creika sarosa, B—D mon _sarona,
1IeHHe 1 'Ha ~ yuacTke v Jlajipen . X apOuH L fapiip, - 1o L reant iaphpe, G nita
(939 kM) CcKopble moe2xa, COCTOSIMC U3 pisgyrfl “DmoskDetean (Gl

JIeCTH BaroHoB ofTexaemoit (opmbl, TpUYEM
CPeHsIA CKOPOCTL I0esja, BKII0Uasi OCTAHOBKM, COCTABJIsIeT HA yuacTke [laiipeH —
Cunkunr (715 xm) 100 kmlaac (puc. 31).

Tarum 06pasoM Mbl RHAMM, UTO HOBBIM THI T0€3/]a Ha YKEJIESHBIX J0porax ToJy-
YyaeT IMPOKOe pacmpocTpaHeHie, TaKk KaK OH Y/0BJIETBOPAET COBPEMEHHBIM MTOBBILIEH-
HBEIM TPEOOBAHHUSIM, TNPEIbSIRIISIEMbIM NACCAKUPAMH, M TIOBBINIAET SKOHOMUUYHOCTH
JKeJIe3HbIX J0por. MHOroBaroHHbIE BBLICOKOCKODOCTHBIE I10€3/1a CTa IPUMEHSITHCS
CPaBHUTEJIbHO HEJABHO, HO pPE3yJILTATH MX OKCIUIOATALMU HECOMHEHHO OYIyT CIo-
co0CTBOBATbH BHEIAPEHHMI0 TAKWX I0E3[I0B HA IKENEe3HOJ0PO)KHOM TpaHcmopre. Ilpu-
BEJleM HEKOTOpble XapaKTepHbe NaHHBIE, IOJIyUYeHHbIE B TeueHHe KPaTKOBPEMEHHOTo
Nepuosia 9KCIUIOATALMK 3THX BLICOKOCKOPOCTHBIX TOE3/I0B. .

IMoesn «3edup» («Burlington Road») mpomen 1630 k 6e3 ocTaHOBKH
CO cpefHeil CKopocTbio 125 xm/yac. Tpexparouunit moesn «Union Pacific» mpomen
1 9CO kM Ge3 MoMoJIHEHHST 3alIACOB T'OPIOYErO.

Ilecruparonnslit moess «Union Pacificy 22 oktsabpst 1934 r. npomen nyTb ot Jloc-
Amxesioca 1o Hoio-Mopka (5 250 kM) B Teyenne 56 4. 55 M. Ha oTac/ibHBIX yuacTKax,
npoTshKerneM oxoso 800 xa, cpeiHsis CKOpocTh ero Obita ceime 136 xa/uac. Xors
Bec moe3ia 6eut B 100 pas 6o.ibllie BECa CEMUMECTHOIO MACCAYKUPCKOTO ABTOMOOUIISE
Kajunak, CTOMMOCTb M3pacXoA0BaHHOO MM roprouero (70 mosiapos) pasHa Obuia
CTOMMOCTH TOPIOYEro, Kotopoe norpeboBasoch Obl OJHOMY aBTOMOOWTIO AJs mpobera
Toro e paccrosinus. Ha onmmoro maccakupa B NnepBoM ciyyae NajaeT BCero JIMIb
60 uenroB, BO BTOPOM — 10 momsapos.

«Jleryunit TamOyprker» GecrepeGoiino coBepmaer y)ke JABa roga CBOM Peiichi
mexay Bepmmnom n 'ambyprom co cpenmeii Kommepueckoii ckopoctbio 125 km/uac.

Hopeblii T nacca)kKMpCKOro moesjga MoHeMHOTY HaUMHAET BBITECHATH 00bIKHOBEH-
HBI MapoBo3, Mpbl y)Ke OTMETWJIM BbILIE, YTO J@)<Ke MaJibie CTPaHbl, KaK, HalpHMmep,
lonnanpus, 3aKas3piBalOT BHICOKOCKOPOCTHBIE MO€3Ja HOBOTO Tuma jecsrkamu. M Bor
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Puc. 31. CxopocrHoit moe3p, IOxHo-MaHwKypCKOi . A.

HAUMHAETCS] KOHKYDEHI['sT BHYTPU CaMOIo0 KesIe3HOJ0PCHKHOTO TpaHCIopTa — napo-
BO3 HE )KeJaeT yCTynaTh M HauMHAeT MPUCHOCAOIMBATLCS K HOBBIM TEUEHHSIM.

Hapo npusHaTh, uTo CKOPOCTh NACCa)KUPCKUX MOE3/10B 3a MOCJIeHee BPeMsI CHIbHO
B0O3pOCJia, HO MPU QOBIYHBIX THNAX NAPOBO30B 9TO MOKYMAETCS JOPOrolo LEHOK CHIIb-
HOro yBesMueHust ux Beca u momnocru. IToesn «Cheltenham Flier» (Anrmus) cosep-
1IAET CBOM PeryJisipHele peiichl o cpeiHeil ckopocTbio 115 xa/yac. Ha sxenesnoii no-
pore London Midland and Scotiish Railway 119 noesioB UMEIT CPEAHION CKOPOCTH
88,5 um/uac, a 10 u3 Hux cpepuior ckopoctb 96,5 xam/uac. B I'epmanuu na smmuu
IltyTIrapar — Miosxen gocTurHyra Gbiia ckopocth 153 kmfyac ¢ TIPULENHBIM Tpy-
30M B 310 m. Counenenusii mapoBo3 cucrembl «Beyer-Garratty (Amepuxanckue je-
sieaHpie goporu) Becom 200 m u momHocTHI0 2 500 4. €., PU UCABITAIUAX C NPULETHBIM
rpy3om B 132 m, wen co cpeameit cxopocteio 108 xm/uac, npuuem Ha nofbeme 0,013
OH 1I&J1 €O cKopocThbio 97 KM/uac, a MaKcuManbHas CKOPOCTh jJoxoauina fo 131 km/yac.

CoBepIIeHHO MCKJIHUUTENIbHBIE Pe3ysbTaThl ObUIM JOCTUIHYTHl aHMIMHCKUM Napo-
BO30M «Papyrusy npu onbiTHOM mpobere 5 mapra 1935 r. n3 Jlongona B HblokacTib,
u obparHo (oxosio 863 km; ¢ moesnom Becom 213 m. Cpexusst cKopocTh npobera cocra-
pisina 113, a maxcumanbHas — 173 xm. [lpu 3TOM Ciefyer ydecTh, UTO I1apoOBO3
9TOT 32 CeMb JIET CBOel paboTsl yyKe ycnes npoiiti cbiure 640 000 km, uTo OH HE uMeeT

Puc. 32. MNaposod Bopaura, cHaGKEHHBIA JUISI TIPUAAHKST eMy oOTeKaeMoi (opml CITenManEHBM
KOYCYXOM. 1)
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Puc. 33. Moaenb napososa oOrexaemoit gopmbl (naGoparopusi B Otrase).

#u o6TeKaemoii GopMbl, HU POJIMKOBBIX MOAMMIHUKOB M UTO MyTh HE ObLI CIELHATHHO
IIpUCIIOCOGIeH JUIsl 9TOr0 mpoGera, BCJIEACTBUE UEr0 BO MHOIUX MECTaX, 0COGEHHO Ha
KPHUBBIX, NPUXOAMJIOCH OIPAaHAUMBATBL CKOPOCTH  XO0/a. ;

Heo6X0AuM0 OTMETUTb, UTO IpU Tpobere 9TOro Inoespa ObUIO KOHCTATHPOBAHO
3ameuaTesibHOe SIBJIEHHE: C yBeJMUeHHEeM CKOPOCTH XOj II0e2/a CTAaHOBWJICS 2HAuH-
TebHO 00Jiee IJIaBHBIM. OTO IOATBEPAMJIO Pe3yJbTaThl onbl10B npod. Toma, KoTopsie
ObLTY ONUCAHBI BBILIE. '

B uensx VMeHbIIeHHs1 IOTPeSHOH MOLIHOCTH, TapOBO30CTPOMTE/IbHBIE 3aBO/bI
CTalu NpuaaBaTh napoBosam o0Texkaemylo (opmy. I'epmanckast ¢upma Bopsur cHab-
Juia CKopwii mapoBo3 (uist ckopocteit 135—170 xam/uac) cnepenn 00TeKaeMbIM KOXKY-
XOM M 3aKpbula ILIMTAMH XOIOBble yacTU. buarogapst 9ToMy MpM CKOPOCTH
150—170 km/uac ¢ npuLenHBIM rpy3om 250 m, yaajaoch COKOHOMMTb Ha OTAABAEMOI
aolHocTd mapososa 500—700 4. ¢. (puc. 32).

B HauuonanbHoii HayuHo-uccJefoBaTenbcKoii naboparopuu 5 Orrase (Kanana)
BeAyTCsl paboThl N0 yCTaHOBJIEHHIO HauGosee apdexTuBHON obTexaemoit (opmbl napo-
BO3a TyTeM NpOAyBKHM 27 PasNMUHBIX MOJeJell B avpoanHamuyecKoii Tpyobe. Jlyumme
PesyJIbTATHI Jajla MOJeIb, B KOTOPOH ABIKYIMH MeXaHU3M ObLI COBEPIIEHHO 3AKPLIT
Koyikyxom (puc. 33). Ilpu ucrbiTaHny 9TOI MOJEIH CONPOTUBJIEHUE BO3JyXa IIOJIYUH-
JIoch Ha 439, HipKe, yeM mpy 0OBIYHOM THIIE apoB03a.

[Maposo3ocrpoutenbubit 3aBof «Lima Locomotive Works» paspaborar mpoexr
HOBOTO BBICOKOCKOPOCTHOI'O Tapozo3a (puc. 34) ¢ yuerom BcexX TpeboBaHMM, KOTODPbLIE
MoryT ObITb K Hemy npexbsBieHsl. [lapoBos aror mominocThio 2 200 4. ¢. R0JDKEH
ABUra1bCsi_C moesiom Becom 250 /m Ha NPSIMOM OPU3OHTAJILHOM IMyTH C MOCTOSTHHOM

Puc. 34. OOrexaempiii 1apoB0o3 aHIJI. XK. J.

Hcropusa Texuuky, Boirl. VI 0
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Puc. 35. O0rexaemelii nmapoBo3 Bopaura.

CKOpPOCTBIO 145 xm/uac. CuenHoil Bec — 58,5 m, paBicHUE Napa B KotJie (M3 HUKeJle-
BOif cranu) — 19 am, pama nmapeBosa U3 BBICOKOKAauecTBeHHOI cramm. Bosjayx, mo-
CTYNAIOIMI B TONKY TPeABAPUTENLHO TOAOrpeBaercs. Juisl yBeNMueHUst CHIIbI TSTH
TIpPY TPOTAHUHU C MECTA ¥ IPH Hayase ABMYKCHUS (10 PA3BUTHS CKOPOCTH 0K0JI0 30 KM /uac)
npeaycmorper Oycrtep. BoJbIoi uamerp BeAyUnX Koec (2,15 ») u Goabluoif Xox
nopuHs (66 ¢at) 06y COBIMBAIOT OTHOCHTEIBHO HEOOJIBIIYIO CKOPOCTD ABHYKEHHUS MOPLI-
HS1 TIPY MaKCHMaJbHOIf CKOPOCTH X0/1a, Ha KOTOPYI0 1apoBo3 paccunrad (160 xu/uac).
IMpubnusnTenLbHO Ha TeX jKe TPUHIMIAX 3anpOeKTHPOBAH BBINYUIEHHEI B Qepane
1935 r. ompITHBIT oOTeKaeMbili MApoBO3 AHMVIMUCKUX JKEJE3HBIX Aopor (puc. 34),

B I'epmanuy B TeyeHHe JUIMUTEIbHOrO TEPHOa MPOU3BOIAMIINCE OIBITHL C YKa3aH-
HBIM BBIIIe TAPOB030M Bopaura, CHA6/KeHHBIM CIEIMaTbHEIM KOKYXOM. OTBITaMi 9TumMu
ObUIO MEXLy TPOUMM YCTAHOBJIEHO, UTO 3aKpLITHE [IBIDKYIIEr0 MEXaHU3Ma KOYKYXOM,
He BBI3bIBAS 3HAUYMTEJIBLHOIO HArpesa IOAUUIIHNKOB, CHOCOOCTBYET 00bIION SKOHO-
Muu oTAaBaemoii mommoctu (npu cKopocrd 140 xm/uac — po 150—200 x. c.).

Ha ocHoBaHMM pe3y/bTaToB MCHLITaHuil W HaOJIOAeHPi, KOTOPBIM IOJABEpPrcs
yKasaHHBI 1apoBO3, OBUI pa3paboTaH MPOEKT obTeKaeMoro mapososa i B (eppane
1935 r. ¢upma Bopsur BeinycTisa iBa TakuxX napososa (puc. 35). Ilaposossl a1u pas-
BHBAIOT MOIIHOCTH 2 500—3 000 4. ¢. ¥ MOTYT BECTH COCTaB M3 NSATH BaroHoB (250—
300 m) co ckopocTbio o 173 Km[dac.

W3 M3JI0)KEHHOTO BbIIE MOYKHO YCMOTpeTb, UTO BBICOKOCKOPOCTHOE JIBUYKEHHe
Ha YKeJI3HOAOPOYKHOIT PENbCOBOI KOJIee OrpaHMYMBAETCsT MAKCHMAJIBHBIMU CKOPO-
crsimu mopsigka 160—180 xm/uac. 910 orpaHMyeHrne CKOPOCTH MOYKHO OTYacTH 0OBsIC-
HHUTb OTACEHUSIMM, UTO TPU UPe3MepHO GOSBIINX CKOPOCTAX BEPXHee CTPOEHHE Cyille-
CTBYIOIIEr0 YKEJIE3HOLOPOYKHOTO MyTH Gy/ET IePEeHanpsHKEHO BCJIJCTBUE YBEIHYEHNUST
AUHAMUYECKOT0 BIMSIHUSA JABIKYILErocst noesia. Mel Belllle yKasbiBasu, UTO ONACEHH st
9TU HEN0CTATOYHO O00OCHOBAHBIL.

Jlpyrum, eHCTBUTEIBHO, CEPbESHBIM MPENATCTBUEM K YBEIMUEHHIO CKOPOCTH [BH-
JKEHUST Ha HKEJIE3HBIX JI0POrax SIBJISETCS HAJIMUYNE KPUBBIX OTHOCHTEJILHO Majoro pa-
auyca. [TobeM BHELIHEro pesibca Ha KPUBBIX yUACTKAX IyTH COOTBETCTBYET NPEENbHO
JONYCTHMOM Ha JaHHOM yuacTie ckopoctu. st Marncrpareii cetn ropor CCCP cKo-
pocth ara paBHa 80—90 xm/uac. Ecnu Obl MBI TO)KeNIanu YBEIMUUTH BTy CKOPOCTb,
HaM IpUIINOCh Obl 1160 MOMTH HA TEPEKJIAKY IyTH 110 Oojiee TI0TI0roH KpUBOi1, 1100
JaTh GOJILIIMIL TIOYbeM BHEIIHEMY pesibey. I1pu 9TOM Hy)KHO MMETh B BUJY, UTO BeJii=
UMHA TIO'bEMA pPeJibCa VBEJMUMBAETCS MPONOPLMOHANLHO KBAAPATY CKOPOCTH.
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O TOM, HACKOJbKO Ba)KHbIM $SIBJISIETCSI OFpaHMUeHHe CKOPOCTH Ha KPHUBBIX, CBU-
JETEJIbCTBYIOT N0BOJIbHO YacCTbi€ (pill(TbI prmeﬂm‘/i, BbISbIBAEMBIX ITPEBBIIMICHUEM IIpE-
JENLHO J0NycKaeMbiX CKopocTeld Ha KpubiX. Tax, 30 uionsa 1934r. 1, na ojpHoit u3
ykenesnbix jopor CIIA nacca)kupcKuii Mmoesj BCJEACTBUE PA3BUTHS LEHTPOOEKHOI
CHJIBI OTIPOKMHYJICS, HE HapyIB Ja)ke L1eJIOCTH PEeJIbCOBBIX CKperuiennii. CKopocTh
X0Ja TM0E3J0B HA 3TOM yyactke Oblia orpaHnyena 48 xam/uac, a nocTpajaBlIvii MOe3N
e co ckopoctbio 80—105 xm/uac.

Bpsin i Ha BCeX KPUBBIX YYacTKax JOPOT MOXKHO OCYUIECTBUTH 3HAUMUTEIbHOE
yBeJMYeHnEe CKOPOCTH ABWYKEHHMsI TYTEM YyKasaHHBIX Bblle Meponpusituii. TloBupu-
MOMY, YAaJ0Ch Obl YBEJIMUHTb NPELeIbHYI0 cKopocTb Juumb Ha 20—309,, aoBeast
ee 0 105—115 xm/uac. Tlpu 3TUX YCIOBHUAX CpeAHsIsi CKOPOCTb ABMYKECHUS MOXKET
Opitb mopsinka 130 xkm/uac m myrtemectBue or Mockeel 10 JlenmHrpama Oyner
JUINTLCST OKoJio 5 yac., a 10 BragumBocToka — meHble Tpex cyToK. ITomyTHo, HeoO-
XOAUMO OTMETUTb, UTO, HANPUMep, MePOTIPUSITUS 110 MOANOTOBKE NYTU Ha )KEJIe3HOA0-
po>kHOi K Mexiy Yukaro u Cent-Tlen (693 xa) K nocTosiHHBIM peiicam «3edupar»
HE BBI3BAJIM HUKAKUX 3aTpyaHeHuit. [Tpex<ie Bcero Bce pesibChl ObLIM MPOBEPEHBI Jie-
(exTocKomHoi aBTOMOTPUCOI - «Crieppu», ¥ HETOJHBIC PeNbChbl 3aMeHEHbl HOBBIMH®
[TyTb OblT BBIpEXTOBAH, KPUBbIE YUACTKH MYTH MPOBEPEHBI, NpUYeM JJIS1 KPUBBIX pa-
auyca 875—1750 m GbUIM BCTaBJIEHBI TIEPEXOJHbIC KPUBbIE, a /IS KPUBBIX MEHBILEro
pajiyca CyLleCTBYIOIe NePexXo/Hble KpUBble ObLIN YAJMHEHDI.

Tak Kak UeHTp TshKecTH «3eupar pacmlojioyKeH HUXKE, YeM B OOBIKHOBEHHOM
MOJBMYKHOM COCTaBe, TO J0TOJIHUTEJIbHAS II0//beMKa BHELIHEro penbca B CBS3U C yBe-
JIMUEHHEM TIpelesIbHOIf cKopocTH moTpefoBagach TOJIBKO B OY€Hb HEMHOTMX MECTaX.
MaxcumanbHbIl 1MobeM ObT orpaHuyeH 5”, a B HEOOXOAMMBIX CiyuyasiX IPULUIOCH
[0CTABUTb CUTHAJbl 00 OrpaHMuYeHHUH CKOPOCTH.

Bonpoc 0 jyiMHE TOPMO3HOTO MYTH TPU BBICOKOCKOPOCTHOM JABMYKEHUH IS CYy-
LIECTBYIOILNX KEJIe3HBIX J0POT SIBJISIETCS] TAK)Ke BECbMa BA)KHBIM, NOTOMY YTO OH CBsi-
3aH C y)Ke JeiCTBYIOIMMH CHUTHAJIM3ALMOHHBIME YCTPOMCTBAMHU, 00CITY)KUBAIOLMMU
¥ TUXOXOJHBIE TOBAPHBIE TOe3/a. Mbl 3HaeM, UTO NpPU OJMHAKOBOM CHJIE TOPMOYKEHHS
TOPMO3HOIf MyTh pacTeT MPONOPLUOHANBLHO KBajpaTy cKopocTd. C APYroil CTOPOHBI,
CHJIA TOPMOYKEHHMSI, €CJId OHA NpPUJIO)KeHA K KoJjieCaM MJM OCsM COCTaBa, OrpaHHuH-
BAETCS CHJIO0 ClLierieHus Oaniakeil ¢ peiabcamu. Kpome Toro, npu 6osbUIMX CKOPO-
CTSIX OHA B CHJIbHOI CTEMEHM 3aBMCHUT OT yMeHbIIeHHs KO3(QULMEHTA TPEHHS.

[ToaTOMy B BBICOKOCKOPOCTHBIX T0€3[aX HEeoO0X0AMMO, Ulsi YMEHbIIEHUs TOp-
MO3HOI0 MyTH, BO-TIEPBHIX, JOOUBATBLCSI HAAEKHOIO OCYIIECTBIEHHST MPH BCSKOH CKO-
POCTH MAKCUMAaJIbHO JOMYCTHUMOI CHJIBI TPEHHST MEXLY KOJIOJKAaMU M TOBEPXHOCTSMH,
Ha KOTOphIE OHM HA)KUMAKT U, BO-BTOPHLIX, NPUMEHSITH CHUCTEMY TOPMO30B, HE 3aBH-
CAIMX OT CUJIBI CLEIUIeHUsT ODaHAaKell ¢ pesbcamu (Hampumep, BOSLYIIHBIX MJIM BO3-
AEHCTBYIOLIVX HEMOoCPeCTBEHHO Ha pesibChi). TIpaKTiKa 3arpaHiYHbIX BHICOKOCKOPOCT-
HBIX T10€3JI0B NOKA3bIBAET, UTO MyTeM NPOBEleHHsT YKasaHHbIX MEPONPHUSTHII IIPU CKO-
poctsix mopsinka 150 kM/d4ac ATMHY TOPMOSHOIO HYTH MO)KHO YJIOXKUTH B HOPMBI,
yCTaHaBjaMBaeMble CYIIECTBYIOIIMMH BXOAHBIMM CHTHAJIaMH. ;

Janee, npi BHICOKHX CKOPOCTAX 0cofoe 3HaueHue npuobpeTaer BoIpoc o Hesonac-
HOCTHU [ABIDKEHUS I10 JI0pOraM, IepeceKarollum >Kejie3Hble H0pord B ORHOM YpPOBHE.
KoHeuHo, B 910M ciyuae MLy CKopocTbio 80—90 kat/4ac yoice JOMYIIEHHOI Ha HAUIMX
OCHOBHBIX MarHCTpassix 1 CKOpocTbio 150 Ka/uac, 0 KOTOPOIl MBI Ceifuac roBopuM, pas-
HHIIA HE OYEHb CYILUECTBEHHA, HO HECOMHEHHO, UTO HA OXPaHy IEpee3ioB A0JDKHO OHITH
o6parteHo ocoboe BHEMaHue, CreayeT OTMETHTb, YTO B I'epmManny B TOCJIeJHEE BPEMsi
Ha HEOXPaHsIeMBIX Tepeesjax MoJydin PacnpocTpakeHne aBTOMATHYeCKH JeHCTBYIO-
ume cerodopsl. CBerodop raer mepuaouii Gesiblii cBer, a Npu NPUOIHKEHUN 10e31a
CBET CTAHOBUTCS KPACHBIM M uMCJI0 MepuaHuii yBesuuuBaercsi. Cujia CBeTa HAaCTOJbKO
BEJIMKA, 4TO MPU SIPKOM COJIHEUHOM OCBEIEHUH CUTHAJl XOPOIIO BH/IEH HA PacCTOSHUN
100 M. B orpaqieHnn MyTH Ha BCeM TPOTSHKEHMH, TIOHSTHO, HHKAKOMH Haj00HOCTH

1 (Railway Age», Oct., 1934.
9*
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Puc. 36. Cxema OIHOPEJIBCOBOI YKemesHoil foporu dnwbephenba-Bapmer.
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HeT, TaK KaK CJyuvaiiHoe nomajaHue KUBOTHBIX MJIM NPEMETOB HA TOJIOTHO >KEjes-
HOI{ JOPOrM B OIMHAKOBON MEpe 0MacHO KaK MpHU MOe3ax, ABUraoMUXCs O CKOPOCThIO
50 xm/uac, TaK W mpU MOE3AAX, MAYIMX CO CKOPOCTBIO 150 kM /uac.

Hakonel, Ha mepBblii B3IUISL, INPEICTABIISETCS 3aTPYAHUTEIbLHBIM BKJIIOUEHUE
BBICOKOCKOPOCTHBIX TM0€3/10B B OAMH I'paQuK C TOBAPHBIMH U OOBIKHOBEHHBIMU Macca-
yupckumu noesfgamu. Hajo, oanaxo, npuHsTh BO BHUMaHKE, UTO NMPH 0OrOHE CKOPBIM
M0e3/I0M JPYroro ABUTAIOLIErocs: MeUIeHHEe, BPEMS 3a/lepyKKH TTOCIIeHEr0 Ha CTaHLMN
3aBUCHT OT BpeMeHHU mpobera CKOPBIM M0E30M IePeroHa 1o 91oit cranuuu. Yem 6osbime
CKOPOCTb J(BIDKEHHs, TeM MEHbIIE 3a/ep)KKa N0e3A0B Ha CTAHLUU U TeM KOMIAKTHee
rpadux. Bo BCSKOM Cilyuae, BOSMOYKHBIC 3aTPYAHEHHUsI C IPA(QUKOM JBH)KEHHsT MOTYT
OBbITH paspenieHbl YCTPOHCTBOM MPOMEXKYTOUHBIX OJIOK-TIOCTOB.

TpynaHOCTH, CBSI3AHHBIE C YBETMYECHHEM CKODOCTH ABM)KEHHST HA CyLIECTBYIOLIEH
YKeJIe3HOJOPOYKHOII CeTH CBbIle OMpejeieHHoro mpeaena (180—200 xkm/uac) sacra-
BJIAIOT M300peraresieil 1 KOHCTPYKTOPOB, CTABSIIMX CBOEH 3ajaveit mosyuenue Gosiee
BBICOKMX CKOPOCTel, MCKaTh paspelleHrs BOIPOCA B CO3[AAHWM HOBOIO BHAA TpaH-
criopra. Jist Toro 4To0bl C/IeIaTh JABM)KEHHE CBEPXCKOPOCTHBIX T0€3/10B HE3aBHCHMBIM
OT BCEX BU/IOB TPAHCNOPTA, MMEIOLIMX MECTO HA MOBEPXHOCTH 3€MJIM, CBEPXCKOpPOCT-
HbIE OPOTH, TIPeXK/Ie BCEro, NOAHUMAIOT Ha 3CTAKA/Ibl, & 3aTEM Y Ke CTPEMSTCST J0OUThC S
ycnopuii 6e30macHOro JIBIDKEHUsT Uit camoro moesaa. Ha HeCKOJbKHX mpoeKkTax
CBEPXCKOPOCTHBIX AOPOT Mbl CUMTAeM HY)XHBIM BKPATIIe OCTAHOBUTBCSI.

crakajHasi opora ¢ OOBIKHOBEHHOM ABYXPeJbCOBOM KoJleeif, 1aBHO NpUMEHsIe-
Masi B KauecTBe IOPOJCKOr0 TPAHCNOPTA B AAHHOM CJlyyae MHTepeca He MpEeACTAaBIIseT,
TaK KaK oHa KPOME M30JIMPOBAHHOCTU OT HA3eMHOI'0 JIBM)KEHUsT 00J1aJaeT BCEMU CBOW-
CTBAMM HA3EMHOM ABYXPEJIbCOBOI1 )KejI€3HOI JOpOrH.

OnHOpENLCOBbIE HKeJIe3HBIE JOPOrd NMpPU PALMOHATBLHOM MPOEKTHPOBAHUU MOTYT
6bITH CBOOOJHBI OT HEJI0CTATKOB HA3EMHOM JABYXKOJIEIHOM >KeIe3HOI A0pOru, mpensir-
CTBYIOILHX 3HAUYMTEJILHOMY YBEIMUYEHHIO CKOPOCTH.

B 1900—1902 rr. 0Opuia MOCTPOEHA MEPBAsi OJHOPENIbCOBAS HKEJIe3HAsl JOpora
cucremsl Jlaurena mexquy InbOepdennbiom u Bepnmuom (puc. 36). o Hactosiuero
BPEMEHH 9TO — €IMHCTBEHHAs OCYLIECTBJIEHHAsI HA GoJiee MM MeHee 3HAUNTEeNbHOM
npotsbicenun (13,3 kM) fopora Takoro tuna. Jlopora ara CTpOMIach B pacueTe MoJiy-
4uTh CKopocTd mopsimKa 200 Km/uac, HO B eHCTBUTENbHOCTH MAKCHMAaJIbHAsI CKOPOCTh
JBIDKEHUST HA Hel cocTaBiisieT 0KoJio 50, a cpeaHsisi oKoJIo 25 km/uac. JLOCTOMHCTBOM
9TOM CUCTEMBI SIBJISIETCSI YCTOMUMBOCTD MOJBMYKHOIO COCTAaBA Ha JIIOGOM yuyacTKe I1yTH
¥ npu Jio6oit cKopocTH. IcTaKaia sl TaKOro PoAa JABYXMYTHOW JOPOrH OOGXOMUTCS
3HAUMTENIBHO JEleBie, UeM 9CTaKajia JUisi ABYXIIYTHOM ABYXKOJIEHHOM goporu: 1 wm
aroii joporu obouresicsi B 700000 mapok, Torjaa Kak 1 xm oscraKajgHoit IBYXKOJIEHOi
sxesieanoit joporu B Bepnune croun 2 000 000 mapok.

Hepocratkom 9T0M J10poru sIBJISIETCST TO, YTO YCTPOMCTBO CTPEJIOK JUIS Iepe-
XOfla C OJHOrO IyTH HA PYTOii MPEICTABIISIET HENPEeoJOJIMMbIE UISI HACTOSILLErO Bpe-
MEHH TEeXHUYeCKHMEe TPYJAHOCTH, BCJEACTBUE YEro A0pOra 9Ta MBICJHTCS, KaK Kpyrosas
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0e3 KaKux-7iu00 MaHEBPOBBIX MJIM 3aMacHBIX My~
Teld. BceroeacrBue HeoOXOAMMOCTH MMETb IOJ Baro-
HOM elIE JJOCTATOYHYIO BBICOTY JUIs mpoesfia (4,5 um),
MUHMMaJIbHAST BLICOTA 9CTAKAAbl IIOJYUAETCsT OT 7
10 10 x#. Koraa cBepXCKOPOCTHAs1 JOPOra MPOXOLUT
10 MaJIoHACeJIeHHOM TepPUTOPUH, HKEIaTeIbHO UMETD
BO3MOYKHOCTb CIIYCTUTDb T0€3[L, C ICTOKAJAbI HA 3eMJIsi-
Hoe moJioTHO. Ilpu ykasaHHOH cucTeMe OLHOpesb-
COBOM JOPOrHM 3TO He MPEACTABISETCSA BO3MO)KHBIM.

DBrnaropapsi yKasaHHBIM HEJOCTaTKaM IOJBeC-
Hasl )KeJjie3Hasi jopora cucremsl Jlanrena He mosy-
ypJia HUKAKOro pacnpocTpaHenus. Heckonbko Jer
TOMY Hasaji CoCTaBJIeH ObUI MPOEKT TaKoii I0ABECHO
noporu a5 INapwxa umwk. Hopa, npuuem B noesuax
npeaycMaTpuBajach npomesuiepHasi tara. Ilpoexr
9TOT JI0 HACTOSIIEr0 BPEMEHM HE TOJIyUUs OCylile-
crienusi. OpHaxko 0oJjiee IIMPOKOE pacnpocTpaHe-
HMe, I'JIABHBIM 00pa3oM, AJIs1 TepeBO3KHU Jieca, PYAbl
M T. TI. WJIK JJI1 06CITY)KUBAHUSI BHYTPHU3aBOJCKOI0
TpaHCIoOpTa MOJyuyusa HaBeCHasl OJHOPeIbCoBast
yKene3Hasi Jopora, npeajo)KeHsHas B 1821 r.
B Anrmun ITanbmepom (puc. 37). Mmwx. Jlaptur
MMOMHUMO BepXHero HeCyllero peiabca NMPUMEHMJI €ille
JiBa OOKOBBIX peJibca, M0 KOTOPBIM KaTSATCSI GOKO-
BbI€ POJIMKHM, CBsI3aHHbIE C Ky30BOM RaroHa. I'ep-

Puc. 37. Cxema onHOpenbcoBoii sie-
JIe3H0il joporu IManbmepa-Jlaprura.

MaHCKni WIK. Bep HeCKosbKo ycosepuieHcToBan cucremy Ilanbmepa-Jlaprura u B
1897 r. Ha omLITHOM yuacTKe myTu B Bploccene paspuia Ha mpsiMoif cKopocTb 10

135 xm/uac.

B nacrosimee Bpems Baubanep C. C. NMpeno)Kus MCNOJIB30BATH sl CBEPXCKO-
poctHoro tpaucnopra B;CCCP nasecHyio jopory (puc. 38), mOUTH HUYEM HE OTJIMYAIO-

LYIOCS1 110 CXeme OT
U3BECTHBIX HABECHBIX
Jlopor ¢ 60KOBBLIMU Ha-
[paBJIAgIOIIIMY, HO C
NPUMEHEHHEM Tpore-
JIEPHOH TArH (KaK 910
npepioxun Hopa aa
INapwickoli goporn).
Her Hukaxkux npej-
NIOCBIJIOK JJI51 TOTO, UTO
ObI CUNTATB ITY CUCTEMY
Haubosee mpuroHoit
MUIs1 CBEPXCKOPOCTHOIO
ABIKeHus1. CosepiieH-
HO HECOMHEHHO, UTO JI0-
60BO€ CONIPOTHBJIEHME
BO3AYIIHOI CPEb, yBe-
JINYEHHOE 3aBUXPEHHEM
MeXIy 9CTOKaLo0ii M
Baronamu, 6y/erropas-
Jlo GoJible 3eCh, UeM
B Cllyyae I10JBeCHOIi
A0pory, rje  BaroHel
Pacrnosio)KeHbl He psi-

HOM, a JpyT 3a Apyrom. Puc. 38. Asponcesy cuct. Banbauepa.
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Puc. 39. Onnopesnbcosast yceiiesnast xopora cucr. Buchardt,

ITpumenenue GOKOBBIX HANpPaB/AWLMX POJMKOB SIBJISIETCS COBEPLIEHHO He-
M30E)KHBIM, €CJIM MpPUHATL BO BHHMAHHE BO3MO)KHOCTH PACKAUMBAHHUS CIIAPEHHOr0
BaroHa, 0COOEHHO NMPY HepaBHOMEPHOit HarpysKe. B To »xe Bpemst G0KOBBIE HATIPABJISIIO-
ye Co3alT J00aBOYHOE COMPOTHBIIEHUE [BHIKEHHUIO.

Hagecnasi fopora nu B Koeif Mepe He paspeniaer BOmpoca 0 6e30macHOM JIBHIKe-
HUU C OOJIBINOM CKOPOCTBIO HAa KPHUBBIX YuacTKaxX IMyTH, TaK KaK 9CTaKaja A0JDKHA
NPENATCTBOBATL BArOHY 3aHATH TO I0JI0)KEHHE, KOTOPOE COOTBETCTBYET pa3BHBAIO-
1eiicst B HeM LeHTPOGe)KHOIT chite, U BaroH GyAeT C rpOMaJHOl CHJION 1aBUTL B TOPHU-
30HTAJIbHOM HAallpABJIEHUH HA 9CTAKajAy, a BCe HaXO/JsIIMecss B BaroHe JIIOAU OyAyT Mpu
6oMbIIOIT CKOPOCTH OTOPOLIEHBI K HApy)KHOW cTeHe Barona. Ecim acrakajga Oyaer
3aHUMaTh HAKJIOHHOE I10JIO)KEHHE, COOTBETCTBYIOLLEE. IOJI0YKEHHIO BaroHa Ha KPHBOIf
OIIPEJIEJIEHHOr0 pajuyca IpH OTNpe/iesIeHHO CKOPOCTH, TO MPOXOXKIEHHE M0e3a ¢ MEHb-
1ieil CKOPOCTBI0 MJIM OCTAHOBKA HA TAKOW 3CTaKaje SIBJISIIOTCS OMACHBIMM KaK JJIst
acTaKajel, TaK W Ui I0e3fa. ;

Bce HegocTatku mofBecHOit 0fHOPEBbCOBOI »KeJIe3HOI TOPOrM OCTAIOTCSI M B Ha-
BECHOW )>KeJIe3HOM Jopore, mnpejHasHauyaemMoit /sl CBEPXCKOPOCTHOTO TPaHCHOPTA
(cucrema Banbanepa). Kpome yKasaHHBIX BbilIe JONOJHHUTEIbHBIX OTPULATEIBHBIX
CTOPOH y 9TOif CHCTEMBI UMEETCSI elle PsJ Cepbe3HBIX HeJ0CTATKOB — IMOYTHA IOJIHAS
HEBO3MOXXHOCTH OCMOTpa M TeKyllero pemoHra 0e3 nepepsiBa JBMWKEHHs, BBICOKast
CTOUMOCTb BBU/IYy HEOOXOAMMOCTU CTPOUTh MPH JABYXIYTHOM [ABHIKEHHHU JUISI Ka)KI0ro
NyTH OTJEJIbHYI0 3CTaKapy u Ap. Bce 9710 faerT ocHOBaHue yTBep)KAaTh, UTO HABECHASsI
OJHOPEJIbCOBAsI J0pora He SBJISIETCSI TE€M BHAOM TpPAaHCIOPTA, KOTOPOMY CY)KIEHO
paspemmThb 1pobyieMy CBepXCKOPOCTHOIO JBHUYKEHUSI.

OjnHopesnbcoBbIe MOJIBECHbIE M HABECHBIE JOPOTHM, KaK yKa3aHO BbilIe, TpebyoT
YCTPOICTBA BBICOKMX M JOPOrMX 9CTAKajg M 007afaloT PsOM OPraHUYeCKMX HEL0~
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©TaTKoB,"3apaHee 00peKAOMKMX HA Heyjauy IIo- | | -
TILITKU [PUCTIOCOOUTEL MX [7isl CBEPXCKOPOCTHOrO 2
TpaHcnopra. CTpemyeHHe yCTPaHUTb 9TH HEJI0-
CTATKW, MPU COXPAHEHUU IMPEUMYILECTB OJHO-
_pesIbCOBOM KOJIeM, HALUIM CBOEe OTpaKeHue B
HECKOJIBKUX TPOEKTaX YCTAKAAHBIX OHOPEJIbCO-
BbIX JOPOr, B KOTOPBIX I[EHTp TSDKECTH Ba- l =
TOHA HAXOAUTCS BBIE ONOPHOIO peybca U ra- : _
©apuT BaroHa pacroJiaraercsi BBLILIE pejbca, uTo
yrpollaer 3ajady Mepexojia C OJHOro IyTH Ha
Jpyroii.

B atux cucremax OJHOPEJIBLCOBBIX [0POr I
YCTOWUYMBOCTD MOJABUYKHOTO COCTaBa 06GecreunBa-
ercst JinbO HKMPOCKOMOM, JIMGO CIIeluaJbHbIM l
{BTOPBIM) HANPARJISIOIWIUM pEIbCOM. ITomBITKU
TIPUMEHEHHUsT OJIHOPEJILCOBBIX YKUPOCKOMMMYECKUX I

1

Jopor ObUIH CHenaHsl yyxe 25 ser Hasajn Bpen-
HaHom (B Jlonpone), Ilepnem u IunoBckum;
TI0CJIEJHUM 3ampoeKTupoBaHa Obuia Taxas Ji0- :
pora (1919 r.) mexay Kpemsnem u KywHuepnim. D 47 270777
Ha popore Bpennana ua JIOHI0HCKOI BBI- 6

CTaBKe CKOpOCTb He mpeBplmana 35 xum/uac,

fIpUUEM YCTOMUMBOCTb Barowa mpu pasHomep- PuC. 40. Ommopenncoas skenesHast
HOM /JBIKEHUH [0 KPUBOif O/JHOTO pajmyca MoJi- Eoporeaner. ottt
HOCTbI0 OOecreurBasach.

Ilpu HepaBHOMEDHOM /BIKEHHM W NP IEPEXOfe OT MPSIMOJIMHEIHOr0 yyacTKa
TyTH K KPUBOJHMHEHHOMY, M 00pATHO, BAroH GJarofapst LEHTPOGE)KHON Chle OTKJIO-
HFETCSl M NPUXOAUT B KosiebaresbHoe aBwKeH#e. [Ipu GobIIMX CKOPOCTSX M OTHO-
CUTeJIbHO HeDOJIbIIMX PajuycaX KPHBBIX OTKJIOHEHHS] BarOHAa OT BEPTHUKAJILHOIO M0-
JIOYKEHUsT IOCTUTAIOT OUeHb 3HAUMTEJILHBIX pasmepoB. UToObl yCTPAHUTbL TU BPELHBIE
SIBJICHH5T, HeOOXOAMMO YCTPOMCTBO CHELHAJBHBIX aMOpPTH3aTOPOB.

B nocneanee Bpemsi B meuatu nosiBUIMCH COOBIIEHUSI O TIPOEKTE OHOPEIIbCOBOIL
YKUPOCKOTIMYECKON J0poru, paspabOTAHHOM TepMaHCKUM HH)KeHepom bBypxaparom
(Burchardt R. C.). Iljust Toro uToGsl MpeiyNpeIuTh MObeM U CXOJ BATOHA C pesibca
npi 60JIBIIMX CKOPOCTSIX JBMYKeHHs! (3aNPOEKTUPOBAHHASI CKOPOCTb 10 500 KM /dac),
B I1epe/iHeil YacTi 110 06e CTopoHLl BATOHA PACTIOJIOYKEHBI KPUBBIE T10JI0THE [IOBEPXHOCTH
(puc. 39), ciay)Kalwe IS OpuKUMaHUSI BaroHa KHU3y jlaBjeHHeM Bo3ayxa. Kpome
TOro, paspaboTaHa CUCTEMa CTabM/IM3A-MOHHBIX YCTPOUCTB JJIA YCTpPaHeHHs Kosieba-
HUM IIPY U3MEHEHUH XapaKTepa ABMIKeHHUSI.

- Hpyroii Gosiee MM MeHee MHTepecHBIi MPOEKT OAHOPENBLCOBOH NOPOTH C JiBH-
JKCHHEM BaroHoB Ha/i ONOPHBIM DEILCOM M IPUMEHEHHEM BTOPOrO HAIpPARJISIOLIEro
bebca, npeaynpealero OnpoKuabBaHue BAaroHa, CHCTEMbl FepPMAHCKOr0 HHKe-
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Puc. 41. XoxoBble 4acTH M MOMEpPEeYHoe CeveHue BaroHa OJHOPEeIbCOBOM >KeslesHoit noporm
cucr. Roscher.

vepa Pomepa (Roscher) mogpo6uo onmcan B rxypuasne «Verkchrstechniky (Heft 7,
1934 r.). Kpatkue creenust 06 9roif Jlopore AIOTCS HIDKE.

XapaKrepHoil 0CODEHHOCTBIO OTOH JOPOTH SABJIAETCS NPUMEHEHNE 0as0vHoi
depMBl TPEYroJIbLHOTO CeueHHsi, Ha KOHLAX MOMepeuHblX 6ajioK KOTOPOil yKperuielsl
OTOPHBIE PeJIbCHI JUIsA 060MX ny’reﬁ. TpeyrossHasi 6anou”ast gepma InpexpacHo Cco-
NPOTUBJISIETCS UATUOAIOIIMM U KPYTSALIMYM MOMEHTAM, BBISBIRAEMBIM OJIHOCTODOHHES]
Harpyswoii oT NMpoXoJsulero noesjga M JaeT 3HAUMTEIbHYI0O S9KOHOMHIO B MaTepuale.
ITo pacueram aBTopa, npu Bece paroHa B 10 m BeC MET'UIHHLXECKOP'I acraKansl Ha 1 Km
NyTHA COCTABUT BCero juub 700 m (puc. 40)

Brnarogapsi NPUMEHEHMIO TPeyroJibHO (bepmm BaroH nonytmn B TIONEePEYHOM
CeueHuH HEeCKOJILKO cBoeobpazuyio hopMy, HO Hey100CTB OHa He BHISHIBAET, a C TOUK
3PeHHs1 YMEHbIIEHHS BUXPEBBIX JBWKEHHI BO3AyXa MEXTy KY30BOM BaroHa u IyTeM,
TaKas (popma BaroHa oKaswipaeTcst BHINOLHOI. Kax onmopHblii, TaK M BepXHUIi Hanpas-
JISTIOIIMI pesIbChl TPeyroiLHOro cevenus (puc. 41). Ilapa BepXnuX u napa HIKHUX KO-
JIec (C MHeBMATHYECKUMHM IMHAMH MKy 00010M U OaHIa)KeM) YKperaeHbl HA KOHLAaX
YKECTKOM KOJIOHHBI, TpOXoJsieil uepe3 Kys3oB BaroHa. Ilpu Tawoit KoHCTpyKLMM
OTIACHOCThL CXo0jla 110€37a C peJibC COBEpPUIEHHO YCTpaHeHa.

Urobul n3fe)kaTh CKOJL3SIEro TpeHust OaHlaKeil BepXHUX Koyiec 0 GOKOBYIO
MOBEPXHOCTh HANPABJSIONIEro penbca, paspaboTaHa crenmanbHasi KOHCTPYKIMS
BEPXHEro Kojeca (puc. 42), mpu KoTopoit GaH[aXK, CBSI3aHHBIH C KOPHycoM KoJjieca
¢ 06eux CTOPOH MIAPUKOBBLIMM OMOPAMH, UMEET BOSMOYKHOCTH ¢ MUHUMAJIbHBIM TPEHHEM
nepeMeniaTbCsl OTHOCUTENbHO KOpIyca BEPXHEro Kosieca, Korja OH TNPIKUMaeTcsa
K Hampasisgoliemy penbcy. Jlopora NnpoeKTHPYeTrcsl, KaK 9JIeKTpUUecKasi ¢ MeXaHu-
4ecKoit nmepejayeil ABMYKEHHST OT MOTOPOB Ha Kojieca, HO, KOHEUHO, He WCKIIIoUeHa BO3-
MOYKHOCTH TIPUMEHEHHST M JPYroro JABHUraress.
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IMpod. Buzunrep (Lliopux) B paspa- b o 7=
60TaHHOM MM TIPOEKTE  CBEPXCKOPOCTHOI Sl At | © D 1.3
noporu (230 xm/dac) obecrieunBaer ycroii- SN N
YUBOCTb TIOJBHUYKHOI'O -COCTAaBA HA MYTH TEM, 5\ 180

YTO pacrojiaraerT peiabCchl (M KoJjieca) Ha-
KJI0HHO, nox, yriom 60° apyr k apyry. B ka-
UeCTBE /IBIDKHUTEJIST OH TaKyKe coOMpaeTcst uc-
10J1b30BaTh TNponesnep. Pasron moe3na Ha
PacCTOsTHUU 0Kos10 10 kM TpebyeT mnpuMepHO
3 MMH., a TOPMO)KEHHE OKO0JIO 2 MUH. TIpH
JIJIMHE TOPMO3HOTO MYyTH OKOJIO 5 KM.

B CCCP paspaborana Obla KOHCTpYK-
UMsl B MUCTBITHIBAJIACH MOJENIb CBePXCKOpOCT-
HOrO Mmoezaa cucteMsl Sipmonbuyka (puc. 43). 7 l
OCHOBH2S1 M[l€A 9TOW CHUCTEMBbl — CO3IAHKE /

OJIHOJIMHEHHOTO (Ha nofobue BEJIOCHIIEIHOTO0) = BV /1 i
ABWKEHHST M YCTOMUMBOTO NpPU JIHOOBIX CX0- S| = i N
POCTAX  TIOJIOXKEHUST TIOABH)YKHOI'O COCTama 4 2

M HaxoIAIMXCS B HeM mnaccakupos. Jloctu- )7
raeTcsl 9T0 TeM, UTO BaroH ONMpaercss Ha | | 22 = — y
[Ba PAaCMOJIOKEHHBIX OJMH Brepeau apyroro {1

Kojeca co c(epuyecKoif ONopHOit ToOBepx- e
Hocrelo. Koseca KarArcss mo LuaMHApuUYe- -
CKOMY JKen00y. YCTOHUMBOCTL BaroHa Mo- pyc 42, TMonepeunoe ceueHne BepXHero
JKeT OBbITh JOCTUTHYTA TIYTEM  CHUKEHHUS HanpasJIsiioLero peabca U HanpaBJIsionero:
HeHTpa TSHKECTH KOHCTPYKIIUKY B COOTBETCTBUH Koneca cucr. Roscher.

- BBIOpAaHHBIM pazuycom cdepuyecKoii mosepx-

HOCTH KoJieca, a NMpu yCTOHUMBOM IOJIOXKEHMM B JIOTKE BaroH IPU MPOXOXKIEHHH 10
KpPUBOH JO/DKEH 3aHATh YCTOHUMBOE HAKJIOHHOE MOJIO)KEHHE, COOTBETCTBYIOIIEE CKO-
pPOCTH JABWKEHUSI M pajuyCcy KpHBOIi.

Teopernueckasi 060CHOBAHHOCTb 001Ie cXeMBl HE YYMTHIBAJIA 1€JI0T0 psifa Mo-
OOUHBIX 06CTOSITENLCTB, KOTOPHIE JOJDKHBEI UMETb, ONHAK0, OCHOBHOE 3HAUEHHE TPU
NPAaKTHYECKOM OCYIIECTBJIEHHH 9TOi CXeMbl. B pesysibTate HepaspeleHHbBIMH 0CTaJNCh.
BONIPOCH  ycToifunBocTr (6e3 Ganacra), MPOUHOCTH JIOTKOBOLO TMOJIOTHA TIPU I'PO-
MaJIHOM COCPEI0TOUEHHOM /IaBJIEHUH KoJieca, Ge30macHOCTH ABMYKEHUSI U MHOTO APYTHX
BONPOCOB CTPOMTEJILHOIO H SKCII0ATAUMOHHOIO Xapakrepa. Bce 9rto, HecMOTpsi Ha
OPUTMHAJIBHOCTDL Ji1€H, TOBODUIIO O TIOJTHOIT HelleieCo00pPA3HOCTH €e OCYIIECTBIEHUS
TeM 0oJiee, UTO B OTHOIUIEHNM CTPOUTEBHON CTOMMOCTH 0pOra 9Ta He TOJBKO He Ja-
Bana KaKuX-mibo TMpenmyIlecTs, HO J0JDKHA Oblia ObITh JOPOYKE APYTHX OMHUCAHHBIX
BU/I0B BBICOKOCKOPOCTHOI'0 TPAHCHOPTA.

W3/10)KeHHBIMHM BBIIIIE KPATKUMH CBEIEHHSIMH, TIOHATHO, HE M3UEPTILIBAETCS MMEI0-
IWMiACsT B TEXHUUECKOIf M TATeHTHOI JiuTepaType Marepuasy O MOMBITKAX KOHCTPYKTO-
pOB M M306peraTesieiil paspeluTh TEXHUYECKH NPoGJIeMy HAa3eMHOTO CBEPXCKOPOCTHOTO
TpaHcnopra. B rpomanHom GOJIBIIMHCTBE CliyuaeB YKa2aHHBIE TONBITKH TEPEHOCAT
9TOT CEPBE3HBIl BONMPOC B 006JACTh YHUCTOrO MPOYKEKTENCTBA, He TOJILKO 9KOHOMH-
YeCKH HE ONpPaBJbIBAEMOI'0, HO M TeXHHUYECKH Heles1eco06pas3Horo.

CiielyeT OTMeTHTB, WTO CTpemsjeHHe BO UTOOLI TO HM CTAa0 CO3JAATh HOBBIH BHJL,
TpaHcnopTa IJIs1 paspeureHusi 11po0JIeMbl  BBICOKOCKOPOCTHOTO JABM)KEHUSI TPUHLH-
NUaNbHO HENMPABUILHO. I'pomanHble KAMuTaNbHEIE 3aTpaThi, KOTOPLIE CRSI3AHLI C T10-
CTPOMKOW CMELHATbHON J0porn, MCmoNb3yeMoil TONBKO JJIsi MacCaXKUpCKOro JIBH-
JKeHUsl, We MOTYT OBITh ONpaRrjaHel B COBPEMEHHBIX YCTOBMSIX DPA3BUTHSI ABTOMO-
fUITBLHOrO ¥ BO3JYLIHOTO TPAHCHOPTA M NPU HELOCTATOUHOM HMCTOJIb30OBAHMUU OCHOBHOI
CHCTEMBI TPAHCNIOPTA — CYIIECTBYIOIIEH »KEJI€3HOMO0POIKHON CEeTH, '

YKazanHoe Bbllle T0JIOYKEHHE B 0COGEHHOCTH NMPUMEHHUMO K HKEJIRZHBIM J0POram.
CCCP. Ha rpomaauoit Teppuropun Cotoaa, Temnamu, HeObIBAIBIMU B UCTOPHH HAPOJOB,

7



138 E. JDKEMC-JIEBH

Puc. 43. lapomoe3s cucr. Slpmonbyyka.

TIOBCEMECTHO MJAET CTPOUTENLCTBO. PacTyT MpPOMBIILIJICHHBIE TUTAHTHI, OpPraili30BaHHO
CTPOSATCS lesibie ropona. Bce ato Tpebyer ObicTpoil mepeOpocKH J0jeil ¥ rpys3oB.
Kak HM J0pOoro Ham B 9TOM OTHOLICHUU BpeMsi, HO COOfpaKeHHsT 9KOHOMHUYECKOTQ
TIOPSIIKA SIBJISIIOTCST HE MeHee BayKHbIMU. [ToaTOMY B nepBYI0 0Ouepeb BHUMAHKE JOJHKHO
‘OBITh HANpaB/ieHO HAa MaKCUMaJbHOE MCI0JIb30BAHHE CYLIECTBYIOLIMX BHIOB TpPaH-
CIIOPTa U TIPeXK/Ie BCEro »<eIe3HOL0POYKHOI0.

MbI yKaspiBajM BBIIIE, UTO HET CEPbe3HBIX OCHOBAHWII BO3PAYKATbH MPOTHE OCTe-
TIEHHOI'0 IepeBoja MAaCCa)KUPCKOI'0 [BM)KEHUS Hallell CEeTH )KeJIE3HBIX J0POr Ha BBI-
'COKME CKOpocTH Ha 0ase co3jgaHusi COOCTBEHHOI0 NapKa BBICOKOCKOPOCTHBIX aBTO-.
MOTPUC U TI0E3JI0B.

Heob6xopumo 6bl10 GBI, YTOOBI BHEPEHHIO Y HAC BBHICOKOCKOPOCTHOIO TPAHCIOPTA
MpeJIIecTBOBaNa Cepbe3Hasl HayuyHO-MCCJIeJ0BaTeIbCKasi U 9KCIepUMeHTabHasl pa-
‘6ota. C 9T010 LENbI0 Ce{0BAJIO Obi IOCTPOUTH CMELHAJIBHYIO BHICOKOCKOPOCTHYH aBTO-
MOTPUCY ISl U3YYCHUST B OMBITHBIX YCJIOBUAX XapaKTepa B3auMO/EHCTBUS NPU BBICO-
KUX CKOPOCTSIX MYTH U TOABUYKHOLO COCTABAa, BJMSIHUA YBEJINYEHHsI CKOPOCTH Ha Ha-
NPsHKEHUsI, BOBHUKAWILME B pesibcax, JJIS OUEHKH BCSIKOFO pOAa MEpPOIpPUSATHIH 110
‘cTabunmsanuy MOABMIKHOIO COCTaBa U T. . !

[Tocie Kosebanuii, KOTOpble ObUIM €Il HEJaBHO HAJIMIO, B BOIPOCE CO3AaHUS
BBICOKOCKOPOCTHOI'O [IBM)KEHHsI Ha CYLIECTBYIOLILIT yKeJIe3HOLOPOXKHOM CETH, MBI 10JDK-
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HBI KOHCTATHPOBATL OIpE/eseHNblil mepesiom. Mbl 3HaeM, 4To B HeJajiekom Oyayuiem
«Jleryunii Kayy)KaHuH», KOHCTPYMPYEMBIIl TII0J pYKOBOACTBOM mpod. I'akkesnss Ha
Kany»xckom 3aBoge HKIIC, moiiger B cBoif nepsriii peiic. CKopocTh ero Oyjer nose-
geHa o 175 xm/uac. 3aBop «[luHamo» 3aKAHUMBAET MPOEKTHPOBAHHE BBICOKOCKOPOCT-
HOT'0 TPEeXBaroHHOI0 M0e3/la, KOTOPHI TalKe JacT MaKCHMalbHyl0 cKopocth 170—180
Km[aac. TIpoeKTHPOBaHHEM BBLICOKOCKOPOCTHBIX Moe3)10B 3aHATel Obuin HTB MUWT
n Konomenckuit 3aBog. Hakoner, 0CCOEHHO Ba)KHBIM B JAHHOM BOIPOCE SIBJISIETCSI
nepesoj Kanyyxckoro 3aBoga HKIIC Ha cTpouTesNbCTBO BBHICOKOCKOPOCTHBIX T0€310B
€ mporpammoii eycerogHoro peinycka 100 aBTomoTpuC. :

9TOT MyTh paspenIeHUs: MPOOIEMBI BHICOKOCKOPOCTHOIO TPAHCIIOPTA B HACTOSIIEE
BPEMSI SIBJISIETCS €IMHCTBEHHO NPABUJIbHBIM, 1 HECOMHEHHO, U 10 9TOMY IyTH MBI Oy/1eM
IPOJABUraTbCs TEMIIAMM, XapAKTepU3YIOIMMH Hallle COLUAIMCTHUYECKOEe CTPOMUTEJIb-
€TBO. MBI BO3bMEM BCE JIyulllee, YTO AeT HaM B 3TOM OTHOLIEHHWH 3arPAHMYHBINA OIIBIT,
¥ CoueTaeMm ero C Haied M300peTaTesbHOCTHIO, LIMPOTOI -KPYrosopa 1 COLMaIuCTHYe-
CKOI1 1LIeJIeyCTPEMIIEHHOCTBIO.



JI. ®PAINKUH

Mcnonb3osanue oTOPOCHON 3HEpPruu
JABUraTesell BHYTPEHHEro cropanusi [lusens

«BmecTe C KanmMTaTMCTHYECKUM CrIOCOGOM Tpo-
M3BOJICTBA PACIIMPSIETCsT MCMOIB30BaHUE OTGPOCOR:
MPOM3BOJICTBA U TOTPeOJIeHHsI).

K. Mapxe, Kanuran, 1. III, 9. I, crp. 59.

1. IIBa NMYyTA PAa3BUTHSI 3HEPIETUKU

I_]porpecc TEIUIOTEXHUKU B  TOCJIEBOEHHBI MEPUOJ TIPUBET K HCKJIIOUUTEILHO
BBICOKMM TEPMUUECKUM KOI(DULMEHTAM I0JIE3HOr0 JIEHCTBUSI TAPOBLIX JBUraTeseit
M JBUraTesieii BHYTPEHHEro Cropanust. 31eCh JOCTUTHYTHI PEKOPJAHBIE T0OKA3ATEIH.
Janbreiiee ABwieHne Brepe OyAeT BCTpeyaTh BCe GOJIbIUME 3aTPyHEHUS.

B nmapocusoBeIX yCTAHOBKAX OTOT Pe3ysIbTaT OOBSCHSETCS, IJIaBHBIM 00pasoM,
TNPYMEHEHNEM Tapa BBICOKOTO JABJIEHNMsI M 3HAUMTENbHOro neperpesa. Ha puc. 1
JlaHbl KpUBBIE H3MeHeHust TepMuueckux KIT/] B 3aBUCUMOCTHU OT JIaBJIEHUST U TeMmepa-
TYpbl BIycKaemoro napa. Kak BHIHO 10 04epTaHHSIM KPUBBIX, YBEJIUUEHUE [ABIIEHNST
BHyckaemoro napa B npejenax or 20 10 100 am BuI3bIBaeT pe3K0€ YBEIUUEHHE TepMUYe-
cxoro KIT/. Ho pasienne 100 am yyxe J0CTUTHYTO HA MPAKTHUKE, U MIPU 3TOM HEBOJIbHO
BO3HMKAET BOIPOC: BO3MOYKHO JIM JasIbHeiilee yBeJuueHne JaBaeHust 1 UTO OHO MOYKET
MpaKTUYeCKu aath? PaccmarpuBasi KpHBbIE, MBI BHAMM, KaK MelJieHHO pacter KIT/
mocJie yBenuueHnsi Aasyenns cppime 100 am. Tak, nanpumep, ecnu KIT[Q uist p =
=100 amu t = 350° pasen 0,40, To 151 p = 160 am w Toif yxe Temneparypwl K11/ 6yner
TosibKo 0,405.

AnanoruuHasi KapTuHa nojiyuaercs M s Apyrux remmeparyp. IUisi neperperoro
napa npu p = 100 am n_t = 400° KIT/] nonyuaercs 0,41, a Ajisi TOi »Ke TeMIIepaTyphbi
u pasnenust 200 am KI1[] Gyper 0,42.

Taxkum 00pasoMm yBeJMueHHE JABJIEHHS B JABA Pasa NPUBOJUT K YBEJIUUEHUIO
Tepmuyeckoro K11/ tosbko Ha 19, Heckonbko Gomnbumit addexT gocturaercs myrem
TMOBBILIEHNST TEMIIEPATYPBl [IEPErPETOro napa, HoO U B 9TOM HANpaBJIeHUH JOCTHYKEHNUST
KpaiiHe OrpaHMueHbl ¥ HCYEPIbIBAIOTCST POCTOM Tepmuueckoro KIT/[ na 11/,—29,.

Ha ocHoBannu npuBeieHHBIX CO0Opa)KeHUi MBI NPUXOAUM K BBIBOJY, UTO B HaIle
BpEMs B CYLIECTBYIOIIMX MapOCHJIOBBIX YCTAHOBKAX Y)KE€ HCUEPIaHbl BO3MOMKHOCTH
3HAUMUTEILHOrO TOBbleHUs: KIT/l myTeM yBeJMueHHsI AABJIEHHST WM TEMIEPaTyphbl
feperperoro mnapa. JTOT BHIBOJ, XapaKTepu3yIOIMii COBpEMEHHBIH 3Tanm B MCTOPHU
pasBUTHST TEIJIOTEXHWKHM HMMEeT MCKIIIOUYMTESIbHO BAaYKHOE 3HAUYEHHE.

[losbinrenne Tepmudeckoro KI71/] MoyKeT ObITh JOCTUTHYTO JIMIIb 3 CUET CO3AAHUS
COBEPIICHHO HOBBIX MAlIHMH, PabOTAOMKUX M0 LUKJIAM, TPUOIHKAIUMCA K LUKIYy
KapHo, 1 )Ke 3a CYeT UCIoJIb30BaHUsI B KAUYECTBE TEIJIOHOCHTEJIeH He TOJBKO BOjs-
HOT'0 napa, HO M IpYI'UX BelLlecTB, paboTaloluX Ipu GOIbIMX pa3HOCTSX TEMIEpaTyp.

CoBpemeHHasi TENJIOTEXHMKA TNpPEANPUHUMAET SHEprHuHble IIard B TEPBOM U3
yKasaHHpIX HamnpasyieHuil. IIpumeHeHne npuHIMNa pereHepauuy JAaeT BO3MOYKHOCTD
npubaM3UTh LUKJI (0C00eHHO B 00JIACTH HACBIIEHHOr0 napa) K 1ukiay Kapho u Tem
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CaMbIM  3HAUUTEJIbHO YBEJIMYHUTDH
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HOOOpasHBIX KOHCTPYKLMI U co- 20 <0 60 80 00 120 140 160 80 200 220
SAQHMSI HOBBIX UMKJIOB. UYTO e  puc. 1. 3apmcumocrs Tepmuveckoro xospuumenta
KacaeTcsi CyLUECTBYIOIIUX ABUraTe- II0JIE3HOr0  JICHCTBHSI OT [ARJIEHHSI M TeMIepaTypel
JIei, 1o 3xech KII1/ 3a mociefunue napa.

rofibl MaJI0 M3MEHHJICS.

Hapo ckasarb mpsimo, uto B Teuenue mocsiefHuX JieT pocT KIT/[ pasivuuHbX Te-
IUIOBLIX /ABUTATeJIed B 3HAUMTEJILHON CTeNeHM 3aMeIMJICSl M BCSIKME JasbHelimue
IIary B 9TOM HAlpPaBJIeHUH CONPSHKEHBI CO 3HAYMTE/IbHBIMH M3MEHEHUSIMU KOHCTPYK=
1M, NPUBOJSALIMMHE K CO3/IaHUIO COBEPIIEHHO HOBBIX THIOB JBurarensi. OTciofa co-
BEPIIEHHO €CTCCTBEHHBIM NMPEICTABIIACTCS CJICAYIOUIMIA BOTIPOC: €CIIN B CYIIECTBYIOLMX
MTAPOCHJIOBBIX yCTAHOBKAX W MOTOpPAX BHYTPEHHEro CrOpaHMsl Upe3BblYaiiHO TPYAHO
JOOUTBCST MOBBILIEHHST TePMUUECKOro KIT/] myTem M3MeHEHHsI OT/e/IbHBIX MapaMeTPOB
TEMIOHOCUTEJIEH, TO HET JIM BO3MO)KHOCTH MHBIM MYTeM YBEJUUYHTH IKOHOMUYHOCTh
ux pabdoTh?

Beab HOBbIE [BUraTe M HAXONSTCS €lle B CTAfUM SKCIEPUMEHTATLHOTO MCCAe0-
BaHMsl M IIMPOKOr0 BHEJIPEHMsI B NPOMBIIIJIEHHOCTb He moiyuaior. [lojpasisiiolee
DOJILIIMHCTBO BHINYCKAEMBIX HAIMMM 3aBOJIaMU MAIIMH CTPOMTCSI B PACUeTe Ha CTaphie
LIMKJIBI, & 3HAuuT U Ha crapeie KI1/[.

Henb3st yu HaliTu JApyroif MeTox yBeNMYEHHS OKOHOMHYHOCTM ITHX JIBHTa-
TeJIeld, KpOoMe BecbMa 3aTPYAHMTEJbHOI0 METOJA MOBBIIIEHHS Tepmuyeckoro K/7/77?
W Henb3sl M HaWTH TAKOl METON M JUIST TexX ABHTaTesIel, KoTopbie yye paboraior
no 10—15 jer?

. Ha aror Bonpoc cospemennast TexHuKa JaeT OTBET yTBepAMTENbHBIL. IlpeicTa-
BJISICTCST BOSMOYKHOCTD YJIYULINTE OCBOEHUE S9HEPTUM 3a CUET UCII0JIb30BAHUST OTPOMHOI0
KOJIMYeCTBA OTOPOCHOMN TEIUIOTHI, COAePYKALeiiCsi B MATOM mape, ropsiueii Boje M Bbi-
XJIOTIHBIX rasax.

Ynossienne U 0CBOeHHE XOTs1 Obl YaCTU 9TOH OTOPOCHOIT TEIIOTHl MOIJIO OB CIY-
JKUTb MCTOYHMKOM 3HAUUTENIbHOI 9KOHOMMM M NPUBEJIO Obl, KOHEUHO, K PE3KOMY YBE=
JIMUEHMIO OOLIEro KO3(pHUIMEHTA TEIUIONCIIONb30BaHusA. EcCiu B cuiy COoO0OparKeHuit ,
NIPUBEACHHBIX BBIIIE, BECbMa 3aTPYAHUTEILHO YBEJIMUYUTH KOIPUIHMEHT HCI0JIb30Ba-
HUs TeIIA B NpejieiaxX MALIMHBI, TO €IMHCTBEHHBII BBIXOJ 3aKJ/II0YAETCST B TOM, UYTOOLI
YBEJMYUTL STOT KOIPUIMEHT BHE MAIIMHBI, B CHEUUAJbHBIX YTHJIM3ALMOHHBLIX yCTa-
HOBKAX, MOTPEOSIOMMX TEIUIo, BHIOPACKIBAEMOE IBUTATEJIEM.

Taxum 06pasoM HOBBIA 9Tan pasBuUTHsI IHEPreTMKH XapaKTepU3yeTcs CTpemJie-
HHEeM K MaKCHMMaJIbHOMy OCBOEGHHIO OTOPOCOB dHEPIUHU.

HoBasi 9HEpreTHKa — sHepreTuKa roCjaeBOCHHOr0 TIePHOJA M HAIIEr0 BPEMEeHH —
€CTb B 3HAUUTEJIbHOI CTENeHN dHepreTuKa yTUIM3ALMOHHAS, UMEIONIAs CBOeH 3ajaueii
npespaileHue 0TOPOCHOTO Teria B TONE3HYI) YTHIIb-IHEPrHIo.

© Viyumienust TepPMOJAMHAMUYECKOr0 MOPSIAKA B OTHOIIEHMH CYIIECTBYIOIUX [BHU-
rareseil B 3HauUMTEJLHON CTENEHM McuepnaHbl ¥ MOIYT B KOHEUHOM CueTe, NP Hau-
bostee GaronpUsITHOM CTEUEHHH 0GCTOSITENLCTB, YBEeAMUMTh KIT/] JUIb Ha HECKOJILKO
TIpOLeHTOB. B T0 >Ke BpeMsl yTUIM3aLMsI Ja)Ke M0JIOBUHBI OTOPOCHOM dHEprud yBesu-
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YUBAET TEIJIONCIIOIb30BaHue B 11/,—2 pasa, 4To CBSI3aHO C COOTBETCTBYIOLLEH SKOHO-
Mueil ToruBa.

B mmpoKux Kpyrax HMH)KeHepHO-TEXHHYeCKHX pabOTHUKOB €llle JI0 CUX Iop pac-
IPOCTPAHEHO MHEHHE, YTO OCBOEHME OTOPOCHOIl TEIUIOTHI eCTb B 3HAUUTEJIbHOW CTe-
IeHW JIeJI0 CJIydaiiHoe, AAlOliee IOJIOKUTE/IbHblE SKOHOMUUECKHE pe3YJIbTAThl JIUMIb-
IpU CTEYEHHM CIIELHabHBIX O00CTOSTENIbCTB, CPABHUTEJBHO PEAKO BCTPEUAIOLIUXCsI
Ha TpaKTHKe. JTa TOUKA 3peHUsI COBEPIEHHO HempaBUJIbHA. Y THJIM3ALMs OTXOMSLIEH
9Hepruu SBJISIETCS OpPraHUUecKod M YyHHUBEpCaJbHON TeHJEeHUUeH TeNI0TeXHUKH,
BO3HUKIIEIT ¢ MCTOPHUECKO HeM30EKHOCTBIO HA ONpejesIeHHO CTajuu ee Pa3BUTHUS.
[Moaromy ucTOpuuecKuii aHaju3 YCJIOBHII BO3HMKHOBEHHSI M DPa3pemieHust npobJieMbl
YTUJIN3ALUH 0TOPOCHOIO Temja NPeJCTABIISIET UCKIIIOUUTEIbHBII UHTEPEC JIsl HAIIEero:
BPEMEHH.

B ojHoif cTaTbe HEBO3MO)KHO, KOHEUHO, MCCJIEf0OBAThb B MCTOPUUECKOM paspese
npobsieMy OCBOEHMS OTXOJsllell 9HEPruM pas/IMUYHBIX TEIUIOBBIX JABUraTesield BO BCeX
00J1acTsIX NPOMBIIUIEHHOCTH. Mpl ctaBum cebe 0Oojee y3Kylo 3ajauy — pa3paboTaTh
OJIHY TJIaBy 9TOW MHOT000pa3HOl TEeMbl: YJIOBJIEHHE OTOPOCHOI TEIJIOTHI BBIXJIOMHBIX
rasoB M OXJIQKHAIONIEl BOABI JBUraTeseii BHYTpeHHero cropanusi usessi. Bmecre
C TeM TOXOy M3JI0)KEHHS] MBI KOCHEMCST ¥ HEKOTOPbIX 0oJiee 0OIIMX BONPOCOB OCBOE-
HUA OTOPOCHOM TeIIOTBI, YTOOBI BO3MO)KHO II0JIHEE OCBETHUTb IOCTABJIEHHYIO TEMY.

2. BosnuxHoBeHHe mpobieMbl YJIOBJIEHUST OTXOA0B 3Hepruu B XIX B.
U B MepBble rogbl X.< B.

[Ipobyiema HCHONIb30BAHMS OTXOJSAIIEr0 TeIla HAuYMHACT TOJydyaThb MPaKTHUYECKOoe
paspeleHue JIMIb B CepenHe Npouioro BeKa. K aToMy BpeMeHu KanuTaJuCTHYeCKoe
MPOKM3BOJICTBO JOCTUTAET TAKUX MacuTaboB, KOTOPBIE y)Ke IKOHOMMYECKH ONpPABJibl-
BAIOT 9KCIUIOATALMIO CIENMAIbHBIX JONOJHUTENbHBIX YCTAHOBOK, YTUJIM3UPYIOMIUX
0TOPOCHYIO TEIUIOTY.

Uro rKe Kacaercs camoil ujeu MCrojb30BaHUs OTOPOCHOI TEIUIOTHI, TO OHA BO3=-
HUAKAEeT 3aJ0JIr0 /10 9TOro MoMmeHTa euie B Havase XIX B., HO HE HAXOJAUT NpaKTHye-
CKOr'0 BOILUIOIEHHST BCJIEACTBUE HEJOCTATOUHO MIMPOKOr0 pasBUTHS MaTepuasbHOM
0aspl TPOU3BOACTBA. :

VIHTEepEeCHO OTMETUTb, UTO OJHUM M3 TIEPBBIX TeNJIOTEXHUKOB, IOCTABUBUIMX
Bonpoc 00 yruaM3saluu oTOpOCHOI TertoTel, Obl1 Cagun KapHo.

B navane XIX B. mmpoko o6cyraicsi MpoeKT ABUraTelisl BHyTPEHHEro Cropa-
Husl, paboTalolIero Ha yroJbHOM MOPOIIKe. AHAJIM3UPYs 9TOT NPOEKT C TOUKH 3PEHNHsE
001I1elt TEOpUU TEIMJIOBBIX ABUraTeseil, KapHo mpejpycmaTpruBaeT BMECTE C TEM BO3MOXK-
HOCTb HCIOJIb30BAHMS TEIJIOTHl 0TPabOTABIMIMX NPOLAYKTOB CropaHusi (10 TEPMUHOJIO-
run Kapho «BO3jyxay).

B 3namenuThIX «Paccy)KieHusix o ABIDKYIIEH Cujie OTHSI» MMEETCsl 10 ITOMY I10-
BOJly CJIeAyIOlllee 3ameuaHue:

Hapo «3acTaBuTh BO3JyX BBINOJHUTL Pab0Ty B LMJIMHAPE C TMOPIIHEM WJIM B JIIO-
OoM JpYroM pacIIMpsIIOIIEMCsT COCy/e M, HaKoHel, BIOPOCHUTH ero B armocdepy wuiiu
3aCTaBUTb MOWTH K MAapoBOMY KOTJIy ISl UCIIOJIb30BAHUS OCTABILENCST TEMIIEPATY PhIY.

B pyrom mecTe 3TOro 3ameyaTesJIbHOIO COUMHEHUSI MMeercsi elie Oojee siCHasL
1 Kareropuyeckasi GopmyaupoBKa janHoi uaed. KapHo numer: «OHO U TO )K€ TeIIo
MOYKET II0CJIe0BATEILHO BO3/EHCTBOBATL HA BO3JYX M Ha BojsAHON map. Bosayx
(UPOAYKTHI cropanusi. JI. @.) Haflo 0CTaBUTL MOCJIE €ro ynoTpebieHusi npu A0CTaTOUHO
BBICOKOW TeMIepaType ¥ BMECTO HENOCpEACTBEHHOro BhIOpachiBaHMA B armocdepy
3acTaBUThL 000MTH OKOJIO NAPOBOI0 KOTJIA, KAK €CIu Obl OH HENoCpeACTBEHHO HCXOAMIT
U3 TONKUY.

Taxum 06pasom KapHo npeaycMoTpes BO3SMOYKHOCTh 0CBOEHHS OTOPOCHOI TerIoThI
ABHUTraTeJIsi BHYTPEHHEr0 CrOpaHusl 3a/l0JIro 10 ero u3obperenusi U 3aj10JIro 10 MepBbIX
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NOTILITOK OCBOEHMST OTOPOCHOIA TEIJIOTHI Y)K€ pacnpocTpaHeHHBIX B Hauane XIX B.
NapoBbIX KOTJIOB U MammH. Tosnbko B 1845 r., T. e. uepe3 23 r. mocyie cmeprtu Kapho,
Onyapn I'pun Geper maTeHT Ha SKOHOMAii3ep, KOTOPLIN SIBJISIETCS NEPBBIM arapaToM
B TEIUIOTEXHMKe, YTHJIM3UPYIOIUM TEIUIO ABIMOBBIX I'a30B, YXOJSIIUX M3 KOTEJbHOI
YCTaHOBKU. IKoHOMaiisep I'puHa, BOSHMKIIMII B mepuojf OypHOro pacmpocrpaHe-
HMSI MApOCHJIOBHIX YCTaHOBOK, OYeHb OBICTPO 3aBOEBLIBAET MECTO B IPOMBIIIIEH-
HOCTH.

Uepes 50 nier mocne n3obpereHusi sKoHomaiisepa, B Konue XIX B. oH noiy-
yus npumenenre Ha 150 000 KOTeNbHBIX yCTaHOBOK. «3TO mobefHoe pacrpocTpa-
HEeHUe amnmnaparypsl AJIsi UCIOJIb30BAHKUA Temjaa OTXOASUIMX rasoB, — numrer B, 1.
3naronoabckuit 1, — moby>kpaer Cumona B 80-X rojax NpouLIoro CTOJETUS YTHIIN3H-
poBath orpaboTaBiliee TEIJIO0 IasoBbIX jpuraresneil. Heckonbko mosnnee-B 1885 r.
Knepk (D. Clerk) npeiioykusr ucnaparb BOAY 3a CUET TEIJIOTHI BBIXJIONHBIX I'as30B,
a TOoJTIyYeHHbI Mmap WCIoJb30BaTh B MapoBoil maummHe. B cBoeit paGore Kiepk yoie
ccputaercs Ha asuraren CuMoHa, BbicTapJieHHbIE B 1878 r. Ha BeicTaBKe B Bpaiitone.
Mnes Knepka mosyunmsia 3aKOHUEHHOE KOHCTPYKTHUBHOE O(OpMIIEHHE TOJIBKO Hesa-
JOJITO 10 MHPOBOM BOMHBI B ycTaHOBKe «Stilly, KOTOpyI0 MBI OnMCHIBaeM HMKE.

B nauase TeKyiuero cTosieTusi NOSIBISIOTCS B MeYaTH CTATbU, MOCBSIIEHHBIE TeO-
peTiuecKoMy 000CHOBAHMIO MPOOIEMbl YTHIM3ALMU OTXO/ISIIIEr0 TeIla ra30BBIX JBU-
rareeii. |

Jra ke mpobiema CTaBUTCS B CaMOM Hauajle Hallero BeKa B OTHOINEHNWM BHOBb
u3obpereHHbIx Apurareneil [usens. Elie 10 MMMepHaIMCTHUYECKOIT BOWHBI (UPMBI
«Man» n «3yJibliepy CIPOEKTUPOBAIN W OCYIIECTBUJIM PSAJL YCTAHOBOK, OCBAMBAIOIINX
0TOpOCHOE Temyio Ausesieil. ITH yCTaHOBKM OBUIM PACCUMTAHBI MPEUMYIIECTBEHHO Ha
NpPeANpHUATHS, UCTILITBIBAIONIE (OJILIIYI0 HYXy B ropsiueii Boje. 3/1echb MpeacTaBJisi-
JIaCb BO3MO)KHOCTb MOJIHOCTBI) MCIIOJIb30BATh TEIJIOTY OXJIAXKAAIOLIeil JBUraTelb
BO/IbI, KOTOpasi B Cyuae Haf0OHOCTH MOAOrpeBasach 3a CUET TeIUIOTHl 0TPabOoTABIIMX
rasoB. VHTepecHO OTMETHTB, UTO B 9TO )K€ BPEMsI TNOSIBJISIIOTCS ITIePBBIE YCTAHOBKH,
0CBaMBalolIne 0TOPOCHOE TEIUIO HA BOEHHBIX Teruioxoax. B 1910 r. ycTaHOBIIEHB KOTJIbI
TopHukpodra Ha aHIVIMICKIX MUHOHOCLAX, a B 1914 r. yCTaHOBJIEHBI ONPECHUTEH
Ha TePMaHCKUX IOABO/JHBIX JIOJKAX.

B Poccun Taroxe aenarrcs €ile 0 BOWHBI NONBITKU OCBOUTb OTOPOCHOE TEIUIo
Jausesieif, HO TOJIbLKO B CTAllMOHAPHBIX ycTaHoBKaxX. Ha lauumosckoit npsauibHoit ¢ad-
PHKE KCIO0JIb30BAJIOCh TeIUIO JIBYX-, UEThIPEXTAKTHBIX AM3eJIeil MOLUTHOCTHIO 110 250 4. c.
KaKapid. Bona, yxopsmas u3 BOASHBIX py0anrek au3eseil, mojgorpesajach 3a Cuer
TENJIOThl YXOASUMX Ia30B, a 3aTeM Hamnpasisijiachk B 0aHIO, TpavyelIHyl0, CUCTEMY BO-
ASIHOTO oTOIIeHus1 U T. J. MccnenoBanusimu npod. Masunra u Hageyxuna st JaHHOU
CUCTEMBI OTIpeje/ieH KOMOuHuporanHplii KI1/] jaBurareneit (Ipu ydyeTe UCTOIL30BAHKS
0TOPOCHOM TeruIoThl) B 77%, a rojoBasi 9KOHOMUS BbluuciieHa B cymme 11 000 py6.

Heo0xoxumo, 0HaK0, OTMETUTb, YTO HECMOTPSI Ha OT/IeJIbHbIE YAAUHbIe MONBITKH
B JIOBOEHHBII NEPUOJ, YTUIN3ALMOHHbIE YCTAHOBKU HE IOJIy4YaloT MIMPOKOT0 pacmpo-
cTpaHenus. [IpumeneHue ux cnopaguuHo, Teopus uxX ciaabo obocHOBaHA, U OHM HE UTpa-
I0T Beaylieil posiM B TEIUJIOCUJIOBOM XO3SHCTBE. .

[Tpod. Paauur, Kacasicb 9Toro Bompoca, 3ameyaer:

«DOPMBI KCMOJIL30BAHUST 9TOM TEIUIOTHl MOTYT OBITH OYEHb PA3HOOOPA3HBIMU M
IPUMEPBl TAKOr0 MCHOJIb30BAHUSA ObLIM M B JIOBOEHHOM JIHTEpaType, HO BooOLle mpe-
00/1a1a710 MHEHWE, YTO B BH/y JIyulllero HCIOJb30BAHUS TeIJa, B 9THX JBHIATeNAX
1 MEHbLIEr0 y00CTBA B HCMOJIb30BAHUU OTXO/SIIIEr0 TEIIa, MocjefHee BooOLie HMeeT:
MeHbIllee 3HAYEHUE, UeM /ISl NMapoBBLIX ABUraTeel M Ja)ke BooOlle He BCErja MOXKET:
6BITH C BBIFOJI01T IPUMEHEHOY.

Takoe )Ke MHEHHE BLICKA3BIBAET M TEXHUYECKHii pyKoBoauTesb (Gupmsl «War-
mefang», Hannover, umx. dere 2:

! «KpaTkuii Kypc PasBHTHSI TEXHHKM MCIIOJIb30BAHUS Tera OTXOASILMX Ta3oB Jlusensiy.
2Heinrich Foge, Praktische Wirmewirtschaft. .
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«[1o cyliecTBy 10YTH HUUErO HE MPEANPUHUMAIIOCh 10 Cero BPeMEHH MJISI MPELoT-
BpallleHHs1 HEeNpPOU3BOAUTENIbHBIX 3aTPaT JHEPruM, OO0YCJIOBIMBAEMBIX B KpPYyT'OBOM
npolecce, 0OUeBUHO, (haKTOpaMu TEPMUYECKOro NnopsifKa. JIMb u3peaKa MOXKHO Obl10
BCTPETUTb TPEIIOXKEHUST HEKOTOPBIX, BECbMAa HEMHOIMX, TEIUIOTEXHHYECKUX paboT-
HHMKOB, HalpaBJieHHble K OrPaHMUYCHHIO YKA3aHHOI0 HCTPeOJIeHUS MyTeM YTHIN3aLuu
0TOPOCHOW SHEPruu. YCrexu Mo 9TOW JIMHUM MOYKHO ObUIO KOHCTATHPOBATH OOJIbIIENt
YacTbl0 JIMIIb B CJIyvasix, Korja IPOM3BOJCTBEHHOI 00CTaHOBKOI Co3gaBajiach COOT-
BETCTBYIOLIAsT BO3MOYKHOCTb U1l YTHJIM3aUMU OTPabOTABLICH TEIIOThI».

ToJIbKO MMIepruagucTUUecKasi BOWHA W TOC/IEA0BABLIMNA 3a HEM SKOHOMHUECKHH
KPHU3UC 3aCTaBUJIM 3aHATbCS NPOOJIEMOIT yTHIM3auuMu OTOGPOCHOTO Temjaa co Beeit
Cepbe3HOCTbI0, B LEIAX [JOCTIDKEHHS] MaKCUMaJIbHO SKOHOMUHM TOIUIMBA.

[Mpod. Pamuur B cBoeil pabore «Hogeilmue Teyenusi B paspurui TEIUIOBBIX ABU-
raTeJjieily MpsiMO TOBOPUT, YTO MHTEPEC K YTUIU3ALMU TEIJIOTHI MOBBICUIICS MO/ BIIHSI-
HUEM TSDKEJIOro TOIUIMBHOIO Kpusuca, Habojiee oCTpo olgym@aemoro B I'epMaHuu.
MmenHO 37eCh MOSABIISAETCS 00MMpPHAs JUTepaTypa, INOCBSILEHHasl mpobjiemMe 0CBOE-
HUSA OTXOJISIIEH TENJioThl.

Bo Bcex 00s1acTsIX TEIUIOCHMJIOBOrO XO3SHCTBA MPUMEHAITCST Pa3HO0GpasHbie
YTUIM3ALMOHHBIE CUCTEMBI, 0OecreurBalollyie yJIOBJIeHHE MAKCHMAIbHOr0 KOJIHYeCTBa
BHEPruu U3 O0TOPOCHBIX INPOLYKTOB.

[l1poKo ucmoyib3yercss oTpadOoTaBLIMI (MATHIA) Map Ha KPYMHBIX JJIeKTpHue-
CKHUX CTaHUMSAX. YJIaBJIMBAeTCsl TEIUIOTA YXOASIMMX Ia30B B MeTa/UlypPrayecKoM,
CTEKOJIbHOM U JpYyruX MpousBoAcTBax. HaroHel, NpUHUMAIOTCSI BCEBO3MOMKHBIE
MepBl /i1 YTUIH3ALUN TOPsUeid BOABI M BHIXJIOMHBIX I'a30B [ABUTATENIEl BHYTPEHHErO
CropaHusi camoil pasHo00pa3HOW KOHCTPYKLMHM (Ia3oBble, JBYXTAKTHBIE KU3EIH,
YeThIPEXTAKTHBIE JU3eIU U AP.).

YoKe BO BpEMSI HMIIEPUAIMCTAYECKOW BOWHBI, TIOJ BIWSIHHEM OCTPOrO TOI-
JIMBHOTO JiepuumTa, NPUIUIOCH U3BICKUBATH CPEACTBA U YTHUIIM3ALMU OTGPOCHOO
Temwia. VlHTepecHBIi npumep, NOKa3bIBAKOLIUM, KAK «HY)KAA YUUT», OIKMCHLIBAET
ne-I'panb:

«Bo BpeMmsi BOIfHBI OJMH (DPAHIY3CKUIf MH)KEHEP MPOBeJ OTXOJslIME ra3bl BCa-
cbiBaoLlero rasomoropa 60 4. ¢. B neub, HATOJHEHHYIO IPEBECHBIMU OTOPOCAMH, YK~
Jlasi moJIyuuTh HeoOX0AuMOe JUIsl BKCIIoAaTallud MOTOpA TOIUIMBO (APEBECHBIH KOKC)
bBnarogapst 9roif mjee, oH CMOr MOJep)KaTh OeCHpepurBHYI0 paboTy CBOEro Tpej-
TIPUATHUSAN.

MoykHO ObL10 Obl TIPUBECTH W LEJBIA PSA APYTHX NPUMEPOB YTHIM3ALMH HEp-
THi TI0J BJIMsIHWEM oCcTporo feduuura Tormsa. Ho camo coGoit pasymeercsi, uto yciio-
BUsl BOEHHOIO BPEMEHM HE CI0COOCTBOBAIM OBICTPOMY PACLBETY M TEOPETHUECKOMY
000CHOBAHUIO YTHJIM3ALMOHHOM TEXHHUKH; TOCTIE[HSISI AOCTUTAET 3HAYNTEbHBIX yCIie-
XOB B CJIEAYIOLIHII HEMoCPeACTBEHHO 3a 3THM II0CJIEBOEHHBIN IEPUOL.

[1puunHEl, 3aCTaBUBIINE KOHCTPYKTOPOB padoTaTh B 3TOH 00J1aCTH, JIyUllie BCETO
NPOCJIEUTh 0 UX HemoCpeJCTBEHHbIM BBICKA3bIBAHUSIM.

Vixe ynomsaHyTelid Beimie dere nuuer: «JIumb HacTymIeHHE TOIUIMBHOIO Tojiofa
BOGHHOTO U IIOCJIEBOEHHOI0 Iepuoja OTKPbUIO IJIa3a WIMPOKUM Kpyram u cOJIM3uio
IIPOTHBOIOJIOYKHO HACTPOEHHBIE 'PYIIbL...».

J-p llneiinep nuier mno aTromy e Bompocy *:

«IleperxiiBaemoe Bpemsi, 00s13bIBalOIlee HAC CTPEMHUTLCS K MAaKCHMAajbHOW 9KOHO-
MU BOOOIlle, BCE HACTOIUMBEE BBIIBUTAET BONPOC 00 HCHOJIb30BAHHM OTXOASIIETO
‘TEeIUIa B CHJIOBBIX YCTaHOBKAX. IJKOHOMMUECKOE 3HAYeHHe ITOro BOMPOCA BeECbMa
BEJIMKO. B Teuenue mociaeHUX JIET MBICJIb 00 MCIOJIb30BAHUM OTXOMSAIIEr0 Telja yiKe
npobusia cebe A0pory B CaMbiX pasHooOpa3HBIX HANPABJICHUSIXY.

B npeaucioBun K cienyoileMmy M3faHul0 cBoeld KHuru IllHeiligep BHOBb YKa3bl-
BAeT HA NPHUUMHBI, 100y )KAalolUe yriy6aeHHO 3aHUMAThCSI BONPOCAMH YTUIIM3ALU
«OTGPOCHOIT TeIJIOTHI.

1 «Die Abwirmeverwertung im Kraitmaschinenbetrieby.
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, «Co BpemeHM MNOSIBJIEHMSI TPETHEro U3JaHUs CHaO)KeHHe TepMAaHCKOM IpOMBIILIEH-
HOCTH CTAHOBMJIOCH BC€ 3aTpyjHuTeNbHee. K NpuTeCHEHHSIM CO CTOPOHBI HALIUX
BparoB u (akTUuecKoil moTepe OOJBIIMX YrOJbHBIX PAOHOB IPUCOEAMHUIINCH elle
nepebou B JocTaBKe, MajeHue A00blUM, yXyAlleHre KayecTBa, 0COOEHHO YIJisi, U B3/10-
pO)KaHHe MHOCTPAHHOTO TOIUIMBA, BCJIEACTBUME CHJIBHOTO MAJEHUS BAJIIOTHI.

O BiuAHUM KpU3KCA HA Pa3BUTHE TEXHMKH YTHJIM3ALUHM IHEPreTHUECKUX OTXO-
JIOB TOBOPUT TAK)Ke OJUH M3 KPYNHEMIIMX CHELUaJnuCcTOB B 9TOM obsactu pe-I'panb !
(uob 1926 r.). :

«Hamre x0351iCTBO B HACTOsIIIee BPeMsI XapaKrepuayercsi 6e3paboruieii. [lobbua
U norpedieHue TOIUIMBA HE COOTBETCTBYIOT JApyr Apyry. ToBapHoe oOpalieHue Bpe-
MeHaMM CHJIbHO 3amejIsiercsl. BecunciieHHl ommbKu mpU MONBITKAX 0CBOOOAUTHCS
OT NPHU3HAKOB 0OJIE3HHU. .. UCXOIHBLIM ITyHKTOM HAIUMX DPACCY)KAEHU JOJDKHBI SIBUThCS
HaIll TOIUIMBHBIE PECYPCHI...».

ConocTapJisisi BCe CKa3aHHOE, MBI IIPUXOAMM K BBIBOY, UTO S9KOHOMHYECKHE YCJIO-

BMsI TIOCJIEBOEHHOI'0 KPH3KMCHOIO IEPHUOJA, BJIACTHAS HE0OXOAUMOCTb COepeceHust
TOIUIMBA TOJIKHYJIM COBPEMEHHYIO TEIJIOTEXHUKY Ha IyThb M3BICKAHMS M OCBOEHHS
HEHUCII0JIb30BAHHBIX SHEPreTUYeCKUX PECypCoOB, B YaCTHOCTH OTOPOCHOI TEIIOTHI /IBU-
rarejieii BHYTPEHHEro CropaHus. ;
» TonbKo TOrja, MOJ BIUSIHHEM HACTYNHUBIIEH HYMXIbI, MPOUCXOJUT MaccoBoe
BHEJIpeHKEe YTUIN3ALMOHHBIX YCTAaHOBOK B MPOMBILILJIEHHOCTb, CMEHUBILEE OT/EJIbHbIE,
CPABHUTEJILHO PEeIKHE Cilyyaud NPUMEHEHHsI TaKMX YCTAaHOBOK, BCTPEuaBIIHMecs B J0-
BoeHHOe BpeMsi. TaKoBO BIMsIHME SKOHOMHKM Ha TEXHUKY. IJTO )Ke BIIMSIHUE MepeHo-
CHUTCS1 C TEXHUKM Ha HayKy. CTapds Teopusi TEIUIOBBIX JBHIATeell He MOXKET y)Ke aTh
HEOOXOMMBbIA MaTepuast JJIsi KOHCTPYMPOBAHUSI HOBBIX YCTAHOBOK, pPacCUMTAHHBIX
Ha YTWIN3ALUHI0 SHEepPreTnuecKux o0Tx0/0B. HeoOXoaumo co3faTh HOBYH TEOPHIO,
TEOPHI0 KOMIIEKCHOT'O MCIIOJIb30BAaHMs SHEPIMU B TEIJIOBOM MAIIMHE M yTHJIM3AaLMOH-
HOM annapare. 9Ta TeopHsl 0/DKHA YUYECTh COBOKYIHOCTb BCEX MePeMEHHbIX YCIIOBHIA,
B 00CTaHOBKE KOTOPBHIX ()yHKLMOHMPYET JBUraTeJb U TMPUKPEIIEHHbIE K HeMy NOTpe-
6urenu Temna. 3jech TpeOyeTcsi OT YUEHOr0 M KOHCTPYKTOpA MCKJIOUUTEIbHAsK TUO-
KOCTb, YMEHHE MPUCTIOCOOIATHCS K PasHo00pasHeiIiM MIPOU3BO/ICTBEHHEIM (aKTopam
(Hanpumep KoseGaHusl HarpysKu) M KIMMaTHYECKHM YCJIOBHAM (JJIMTEIbHOCTb OTO-
TUTEJILHOI0 CE30Ha).

Hogasi Teopusi Bce peyxe 1 pexxe JaeT o0lue peleHus: S9HepreTuyecKux npoosiem,
TOJIHBIE /IJIsT MHOIMX CiIyuaeB. Yalle BCEro 3afauu pemanTcs MPUMEHUTEIbHO K KOH-
KPETHBIM YCJIOBUSAM, 00pasylolumM CIUIOLIb M PSAJOM COBEPIIEHHO HWHAMBUAYAJIbHYIO,
HETOBTOPUMYIO 00CTaHOBKY.

Hopas Teopusi 3acTaBiisieT TEIVIOTEXHUKA M3y4YaTh Te 00J1aCTH NPOMBIIUIEHHOCTH, -
KOTOpBIE SIBJISIOTCS MOTPEOUTENISAMU OTOPOCHOM TermoThl. KoHCTPYKTOPY HEOGXOAUMO
BBISICHUTb IapaMeTpsl Mapa, ropsiyeif BOABI M TEIUIOT0 BO3AYyXa, MCIOJIb3yeMbIe
Jig Haubosiee GIAroNpUATHOrO TEUEHHMS TeX WM JPYTUX TeXHOJIOTMYeCKUX Mpoliec-
COB (CymiKa, BapKa ¥ T. Ji.). PaBHeIM 00pasom MCCIIELYIOTCS YCJIOBUS JEATEIbHOCTH U
noTpeGHOCTL B TeIUle NMPEANPUATHH KOMMYHAJIBHOTO Xapakrepa, (0anu, rpavenHse,
OTOIUIEHME) TPEANpHUsATHIi O0OLIeCTBEHHOro mnuTaHus ((HabpuKu-KyXHH, CTOJIOBBIE)
¥ JIeYeOHBIX 3aBe/leHnit (60JIbHULBI, BOJOJICUEGHUIIBI U T. /1.). _

HoBglif ucTopuueckuit aran B pasBUTUM DHEPreTUKH XapaKTePU3YeTCsl TeCHOM
CBASBI0 MKy npobiemamu 9HEPreTHKH U TeXHOJIOIMU. TOJILKO CHHTETUYECKOe NIOHHU-
MaH{Me MHTEPECOB HApOJHOr0 X0351UCTBA B L[EJIOM MA€T BO3MOYKHOCTb IIPABUJIBLHO pas-
penuTh Té MM JIpyrue texuuueckue npobsiemel. Ilosromy B yCaoBUSIX KanuTaJIuCTH-
YeCKOro CTposi, B OOCTaHOBKE MJIMTENIbHBIX KPU3HMCOB, NPHU BO3PACTAIOLIEM AaHTaro-
HHU3Me MHTEPECOB OTACJIbHBIX MpeJHpPHHUMATENIE M HEyBepEeHHOCTH B 3aBTpAIlHEM
JHE HEeBO3MO)KHO, KOHEYHO, IOJIHOCTBIO paspeluTh Mpobsemy Haubosee palndoHab-
HOI'0 OCBOEHHsI 9HEPreTHYeCKUX pecypcoB. IIpeanocsuIKu NpaBUIILHOTO paspelleHust
9T0i 1poOsieMbl 3AKJIOYAKOTCS B FapMOHMUYECKOM COYETAHMH WHTEPECOB IPOMBIIII-

1 De-Grahl E. Verwertung von Abfall-Uberschussenergie.

Ucropus Texuuku, e, VI. 10
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JIEHHOCTH, TPAHCNOPTA U KOMMYHAJIbHOI'O XOBﬂﬁCTBa, B BO3MOYXHOCTH COCTaBJIEHUS
€AMHBIX OHEPIreTUYECKUX IUUIAHOB, YUYUTBIBAIOIIHUX KOMILIEKC norpeﬁaocreﬁ OTAEJIbHBIX

norpeduTeseil.

[ToaTomy, HECMOTpsI HA CTPEMJIEHHME KalHMTaJUCTOB K JOCTH)KEHUI0 HaMBBICIIEN
9KOHOMUH MYTEM YTHJIM3ALUK BCEBOSMOYKHBIX O0TX0/I0B, — B 9T0I 00J1aCTH JOCTUTHYTHE
JIMIIb TOJIBKO YaCTHUUHBIE YCHEXH HA OTJAEJbHBIX NpPEANpPUSATUSIX.

IMpobiema e panuOHAAbHOTO M TOJHOIO OCBOEHUSI OTOPOCHBIX MU TOBGOUHBIX
NPOJYKTOB B MHTEpeCax BCEro HApOAHOI0 X03s1CTBA B LIeJIOM Hepa3pelma B yCJI0BUSAX
KanuTaJuCTUYECKOro Ipou3BOACTBA.

3. O6mue TPUHIMIBI MCIIOJIB30BAaHUS OTOPOCHOTO TeIlla JBUrareseii
BHYTpPEHHero cropanus Jlusest

Paccmorpenue TersoBoro Gasianca jasurarens Jlusessi cpasy JacT HaM BO3MOYKHOCTh
CYyIUTb 0 pasmepe OTAENbHBIX MOTePb TEIUIa U 0 I'PAHULIAX UX YTHIIM3ALUH.

Cpenuuit TenioBoit 6ananc jpuraresis Jlusesisi Ipd HOPMAJIbHOM HarpysKe ompe-
JeJISIeTCsl CJeAYIOIUMH JaHHBIMU (pHC. 2):

[IpeBpaueHo B pabory . . . « . . . 32%
[loTepsiHO C yXOASWMM rasoM . . . 289,
[Motepsano ¢ oxaaxnaioumei oo . . . 28%
[Mpoune notepu (pabora Komi-

peccopa, TPpeHHe, H3AYYeHHUe '

M Totl e rnaltv it of oo I it T O T s

MToro 100%

[MpaKTHyecKH HEBO3MOXKHO OCBOMTb JIMIIb TO TEIUIO, KOTOPOE pACCEUBAETCH B
IpOCTpaHCTBE NpK paboTe ABUraTessi (TpeHUe, UsJIydyeHue u T. A.). Uro >Ke Kacaercss
TEIUIOTHI, 3aKJIIOUEHHOI B OXJIaXialoleil BOje, TO TOCJENHSST MOYKET ObITh YTHIIM3HU-
poBaHa B HarpeBaTesIbHO} anmaparype, CUCTeME OTOILUIEHUSI U T. M.

TTTTTT!

32 111
npeb paweno
8 pabomy

UM

28%

L1l

—— NMOMEPARHAO
¢ §xod.zazamud

i %rsggnna 4

c oxnak.6odou

V2%

AL
T
il
ucnonsa,
menoma

ebpaweno
8
417
B0dbt v 2a306

15%

nomepA ¢ zal3amu

127

127

nposue nomepu

npoyue nomepu

Puc. 2. TemnnoBoit
OaslaHc ~ ABUraTesst
Jusens: 6e3 uCnosb-
30BaHus1 0TOPOCHOTO
Temia.

Puc. 2a. TemnoBoit
OanaHc JBurarens
Huzenss ¢ MCHojab-
3oBanMem  0Tépoc-
HOr'O Tera.

Terutora, 3aK/II0YEHHAs] B YXOASMINX
rasax, MOYKET ObITb UCII0JIb30BaHa YaCTHUHO
(Tpu ycJI0BUM OXJIAXK[AEHHsI 9TUX T'as30B 10
t =200—250°) B TexX MM APYrUX Harpe-
BaTeJbHBIX amnnaparax. B cpegHem mo)KHO
IPU3HATh, 4YTO U3 289, TEIJIOTHl COMOKEH-
HOT'0 TOTUIMBA, 3aKJIIOUEHHOH B OTXOJSAILUX.
rasax, NpaKTUUecKu ucnosubayercs 13%,.

Taxum o6pasdom obuwmit K11/ cKinagbl-
BaeTcsi U3 Tpex ciaraembix: KI1/] npurare-
g, KIIJ Bogst w KIIJ] rasoB, 4T0 B.
CymMMme Jaer (puc. 2a):

32 + 13 + 28 = 739,

Orciopa BUAHO, uto KIT/] yCTaHOBKH
C UCII0JIb30BaHUEM 0TGpOCHOro Temia B 21/,
pasa Gosibie, yem K/7/] ofHOro JiBUraTeisi.
[Monarasi pacxop Teruia Ha 1 4. ¢.[46¢ =
= 1 960 kas, Mbl 10JlyuaeM BO3MOYKHOCTH
UCMOJIL30BAHUS ‘M3 HUX B YTHJIM3ALHOH-
Hoit ycranopke 815 xaa (300 Kaz us ra-
30B U 515 kas u3 Bojbl). B 9TOM M 3aKui0-
YaeTCsi OrpOMHBI dKOHOMHYECKUI dddeKrT
[POBOAMMOro Meponpustisi. B Hexoro-
pBIX Clyuyasix BOSMOXKEH eule OOIbIINIA
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Puc. 3. TenoBoit 6ananc asurarens Husens no MAN.

A — nonsenenHoe Terwio — 100% (2750 xkaa); B — Tenno, TOJYYEHHOE W3 OTXO=

paumx rasos 17,1% (470 kaa.); C—oxnakpawomas soaa 35,19% (965 xaa); J—nore-

PpA usnyuyenuem 5,8% (158 kan); E —nonesnas pabora 31,29 860 xan); L —renno
yxopsmmx B atmochepy rasos 8,6% (234 kaxa).

aKoHomuueckuil addexr, npuuem KI1[ mocruraer 83,49, KaK BHAHO W3 CIEAYIO-
utero OanmaHca:
31,29, noxesH. pa6.

+- 85,19, Tenaora oxsaaxca. BOAbI
+ 17,1% Tenaora BbIXJONMHBIX ras’oB

Nroro 83,4% (cM. Takxe puc. 3)

IMepexoast K Bompocy 0 (opmax OCBOEHHsI OTOPOCHOI TEIUIOTH a30B M BOJBI, MBI
OCTAHOBUMCSI Ha HauOoJiee TUIMYHBIX CXeMaX, IOJYUMBLIMX PacHpOCTpaHeHHe B Mpo-
MBIILUIEHHOCTH.

Ha nepsbix mopax yTuiMsauyoHHasi TEXHUKA Peasu30Bajia camylo MpoCTyio CXemy,
NPEACTABIEHHYI0 Ha puc. 4. ITa CXeMa NPUMEHSIACh ellle B J0BOGHHOE BPEMsl, KaK
NPUMHTUBHO-JIETKasi, He Tpebylollas CJI0)KHOM anmapaTypsl M YAOBJIETBOPSIOUIAS 110~
TPeOHOCTH NPOM3BOACTBA B ropsiveid Boae. CyIHOCTb KOHCTPYKLMH, HpECTaBJIEH-
HOI Ha puC. 4 3aKJIIOYACTCsI B CJIEJYIOLIEM: COIPEBIIAsCs B pybaluIke Ju3eiisi BOAA NPH
2 oKosio 50° mopjaercs 1o Tpy- s
Gam 7 Bmogorpesarenb 2. 31ech
BOJla COrpeBaeTcst /0 TeMmIepa- 6
Typbl 85—90° 3a Cuer TemJoThl [ / -

T

HIH
i

BBIXJIOTIHBIX TI'a30B, MOCTYIAl0-
LIX B MOAOrpeBaTesb M0 TPY- T £
6e 3. OTnaB Boje cBoe TeILIo, _é_é_cgﬁ‘ 3
rashl YXOUAT Hapyy uepe3 L e (== ~w
1py06y 4. opsiuasi Boga us mo- TR
JlOrpeBaTesisi HANpPABISETCST 110 :
TpyGe 5 B KOJUIEKTOP 6, 0TKyaa 000 C 2
1o Tpybe 7 IOJAeTCs K BOJIO- J)
pasbopHBIM  TOUKaM  (Ayim,
BaHHBL U T. [.).
Cpe)kast ) OXJIAYKIAIoIast . 8 =
BOJla TIojaercss K JABUIraTEIO
Nnpy MomMoILIM Hacoca 8. Puc. 4. TMpocreiimas cxema nmonydeHusi ropsiaeif BOABI.

10%

—

osixnon

@)

1l
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B nanbreiimem pasBuTHe

] 6= TEXHUKH TPUBEJIO K CO3NAHUIO

il - S HUPKYJISIHUOHHBIX CUCTEM, TIPH-

8= 8? 3% 8% o MEHSIBILMXCSI yYallleé BCero JuJisi

5 g e oromnennss. Ha puc. 5 mpes-

y ( ] —He g CTaBJIeHA CXeMa OJ(HOM M3 TaKux
$ é—éﬁgﬂf—[’% B cucreM. Boga moctymaer mo
2 3 o T S Tpy6e 7 B mojforpeparesib 2, rje
3 o MOJIOrPEBAETCST  BBHIXJIONHBIME
§ Al 33 0/’”‘;”""”"“5'0 rasamu, BXOJSLIMMHU 110 TpyOe 3
s(() OO OQF. o’ g 5| Forodurenuk y yxopsimmmu yepes TpyOy 4.
3 58 S Topsivasi Boja mo TpyOe 5 mo-
g (G e CTyTIaeT B KOJUIEKTOP 0, OTKyAa
¥ === caenyer o Tpyb6e 7 B pajgua-

TOpHI oTorutenuss &8, &8, &, §.

Ot/aB cBOE TErI0 CUCTEME OTOII-

JieHusi, BOJAA 1o Tpybe 9 Bo3-
, BpallAeTCsl B JU3EJb.

LupKyasuusi BOJbl B OTONUTEILHON CHCTEME MPOMCXOAUT €CTECTBEHHBLIM IIyTeM
3a CUET pasHMIBl TEMIEPATyp ropsiyeif U OCThiBIIEH BOABL. VIHTEDECHO OTMETHUTH, UTO
B OCYIIECTBJIEHHOM CXeMe KOHCTPYKTOp TPOSIBJSIET GOJIbLIYyI0 TMOKOCTb: UM TIPELy-
CMaTPUBAETCH BO3MO)KHOCTH OTOIIEHMSI OT BCIOMOraTebHOro Korjia (70) B Iepuoj
OCTAHOBKH [M3eJIsl, & TAK)KE BOSMOYKHOCTb OXJIAKAEHUS LIUPKYJISLHUOHHON BOJBI B JIET-
Hee Bpemsi (mpu 0e3JeiiCTBUM OTOMIEHHST) 3a CUET CIENUaJbHOT0 OPOCUTENILHOLO XO-
JonunbHuKa. Takum 06pasom yTHIN3aLUOHHASI YCTAHOBKA CBOOOHO BKJIKOUYAETCSI
1 BBIKJIIOUAETCS 110 Mepe HafoOHOCTH 63 HapyIIeHUsT HOPMAJIbHOM [esATeIbHOCTH BCEro
MPOU3BO/CTBEHHOI0 OpraHu3ma. B HOBeHIIMX yCTaHOBKAX TPOSBISETCS TAKXKE MU
CTpeMJIeHHe K IIMPOKO peryupoBKe, CBOOOXHOMY MaHEBPUPOBAHHUIO M3OBITOUHBIMU
9HEPreTUUECKUMU pecypcamu.

Pasputne yTWIN3aLMOHHOM TEXHUKM B IOCJIEBOCHHBIM IEPHOJ, TOCTPOKaA Co-
BEPIIEHHOI anmaparypbl, pacCYMTAHHOM HaA SHEPrMUHYI0 TEIUIoNepefauy Aa)ke Impu
CPaBHUTEJIbHO MaJlbIX pasHULiaX TeMIeparyp, CO3[ajdd BO3MOYKHOCTb MOJIyYEHUST
mapa 3a CuUeT MCIOJIb30BAHMSA TeIia OTXOASLIMX TrasoB. UYro ke Kacaercsi rops-
Yeil BOJBI, YXOJsllell M3 oxyaKjawileld pybamku [Jusessi, TO OHA UCHOJIb3YeTCs
CaMOCTOSITEIILHO.

Taxkum 06pa3om HOBBIA 9Tan Pa3BUTHS MPUBOAUT HAC K TAKOif cucTeMe, NPU KO-
TOPOif OTKPBLIBAETCS] BO3MOYKHOCTH OJHOBPEMEHHOIO OCBOEGHMS [BYX TEILUIOHOCHUTEJIelt
0TOPOCHOrO Temja: mapa u ropsiueif Boasl. Biarogapsi 3T0My MOYKHO Y4eCTb U yHOBIIe-

TBOPUTb IOTPEOHOCTH pPa3HO-

00pasHBIX NOTpebUTEsel Tera.

Cxema 10100HOr0 YCTPOUCTBA
6 npeacTasiieHa Ha puc. 6.

Bona mo Tpy6e 7 mopaso-
OUTCsl B KOJUIEKTOp 2, OTKyJa
MOCTYNaeT K BOJAOPa300pHLIM
TOYKaM 3. BpIXJIOTIHBEIE Ta3bl MO

Puc. 5. Cxema BOJASIHOrO OTOIJIEHMS,

Benomocamens- mpyGe 4 ClieiyloT B TApOBOif

Kores 5. I"a3el MPOXOAAT uepe3

E . KOTEeJI 110 MHOIMM TpyOouKam u
Al yxoasiT Hapy)Ky. Ilosyuenusiit
—— O komen cucmens: B KoTsie nap mo Tpy6e 6 orso-
== Ponska JAUTCST B CHCTEMY OTOTLIEHUSI
0 ) (paguaropsl 7, 7, 7, 7). Tlpo-

Puc. 6. Cxema napoBoro OTOTLUIEHUSI M IPOU3BOJCTBA XO[51 paAuartophl, map KOHAEH-
ropsiaeit BOJILL. cupyercsi.  IlostyueHHslii KOH-
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AeHcaT 1no Tpyb6e 8 BHOBb BO3-
Bpamaercsi B maposoif Koresa. Ha r.L r‘L\ r‘Ln ,J_, 6
Ciayuail Ge3peiicTBUSL  ABUraTesIsl C 2
OTOIJIEHHE paboTaer OT BCIIOMOra- )\ ]
TEJIbHOTO KoTia 9. OxnaKiaromast o i G SRy
BOJA TMOJAETCS B JIBUrATeIb BHYT- %m 4
PEHHEro cropaHusi IIpU TIOMOLIH
Hacoca 70. i A O OO 55 =
Ucrtopuss passuTus yTUIU3a- = 2
IIMOHHOM TEeXHUKMU [aeT HaM, Ha- ; 5 P
KOHEI[, W TaKyl0 CXeMy OCBOEHHS 3
O0TOPOCHOI1 TeIUIOTHI, IIPU KOTOPOi
KOHEUHBIM - TEIVIOHOCUTEJIEM  5IB- Puc. 7. CXeMa BO3XYLIHOIO OTOIIEHMSI.
JiseTcsl  BO3[AYX, HCIOJIb3yeMblii *
s uesei oromienus. (Ilociepnee mpepcrasisier 00Jblncii HHTEPEC Ha 3aBOAAX).

CoorBeTcTByIOIAs cXema mpeicTaBieHa Ha puc. 7. Kak puiHo mo 4yeprexy, oxjia-
JKJALIasi BojA MOCTymaeT U3 jAu3enst no tpybe 7 B MoOjorpesaTesib Bosayxa 2.
Boja, ormaB cBoe Temio BO3AyXy, Bo3aBpamiaercsi mo Tpy6e 3 B jasurarenb. [lo-
JOrpeThiii BO3AYX 1O TpyOe 4 mocTymaer BO BTOPOil™ moporpeparesib 5, TAe Tpo-
U3BOJUTCSI €ro JaJbHEMIINI IOAOrPeB 3a CYeT TEIUIOTHI BBIXJIONHBIX I'a30B, MOCTY-
napouwpx no Tpybe 6. I'opsumii BO3LyX M3 mojorpesaresis 5 MOJAeTcsi K MecTam
norpebieHus no tpyoe &.

MbI 0CTAaHOBUJIMCH JIMIIb HA PACCMOTPEHUM Haubosiee TUIMMYHBIX CXEM OCBOEHMS
OTOPOCHOM 9HEpPruu JABMraTels] BHYTPEHHEro0 CrOpaHusi, CTapasch YJIOBUTb OCHOBHBIE
TeHJEHIMK uX pasputus. [1oJBoAsi UTOrM CKa3aHHOMY, MOXKHO CAeJIaTh CJIEyIoLue
OCHOBHBIE BBIBOJIBI:

Bo-nepBeIX, B3aMeH €IHMHCTBEHHO CHCTEMBI MCIIOJIb30BAHUSI TOpsiueil BOJEI,
CYILLeCTBOBABIIEI B JJOBOEHHOE BpEMsI, COBPEMEHHasl TEXHMKA INPEeICTaBJISIET BO3MOYK-
HOCTh MCII0JIb30BAaTh B KAUeCTBE TEIUIOHOCUTEJIE 0TOPOCHOIrO Terjia BOLY, Hap 1 BO3-
AyX KaK B OTJEJIbHOCTH, TAK U B JIIOOBIX BO3MOYKHBIX KOMOMHALIMAX.

Bo-BTOpBIX, CHCTEMA YTUJIM3ALMK CTAHOBUTCSI BIIOJIHE 3JIACTUYHOW; OHA MO)KET
ObITb CBOOOAHO BKJIIOUEHA, BBIKJIIOUEHA, MCIIOJIb30BAHA IOJHOCTBI0 WJIM - YACTHUYHO
6e3 ymepba 51 AeATEeIBHOCTH JBUIAaTeNs] U BKIIIOYEHHOI TeMoBOM anmapaTyphl.
Hakonell, B-TpeTbUX, CUCTeMA YTHUJIM3ALMHU CTAHOBUTCS YHUBEPCAJILHOM, pacCUNTAHHOM
Ha CaMblif INMPOKHMiII KPyr pasHooGpasHeIX noTpebureseit orGpocnoro remna. (IIpo-
MBILIUIEHHOCTb, TPAHCIOPT, KOMMYHaIbHOE XO0351CTBO, 00LIeCTBEHHOE NMUTAHKE U T. I1.)
K otum Tpem pesysibraTam (CBoOOAHBIM BEIOOD Haubosiee 3()eKTUBHOrO TENJIOHOCH-
TeJIsl, 97aCTMYHOCTh CHCTEMbI M YHHMBEPCAJbHOCTH €€ TMpPUMEeHeHHsl) NMPUBOAUT HAC
9BOJIOLMS] YTHJIM3ALMOHHOW TeXHUKM 3a nocjegHue 20 Jer.

4. IpaxkTuKa OCBOEHUsI OTOPOCHOW TEIUIOTHI Ha CTallMOHAPHBIX
yCTaHOBKax [BuUrartejieidi BHYTPeHHEro CropaHusi

B mnpeabilyiiemM pasgesie Mbl PAacCMOTPENH TEOPETHd ECKHME IPEANOChUIKA OCBOCHUS
0TOpPOCHOW dHEPruM Jpurarejiedl BHYTPEHHEro CropaHusi. 3[eCb Mbl XOTHM NPUBECTH
HECKOJIbKO TMPAKTHYECKUX TPUMEpOB, HArJISIAHO MOKAa3bIBAIOLIMX, KAK 9Ta mpobsiema
paspeniaeTcsl B KOHKDETHBIX YCJIOBHSIX M KaKOBa OKOHOMMS, AOCTMraemMasi 3a CYer
cOeperKeHust TOIUIMBA. :

Ha oronmuTenbHO-CUII0BOI craniuu r. IllIBepuna paborailor Tpu ausenss MoLl-
HocThio 2 620 4. ¢. OxJ@Kawlast Boja 0CTaBJISIET ABUraTe M TpU 75° U 3aTeM 100~
rpeBaeTcsi BBIXJIONHBIMU rasamu Jo 85°. I'opsiuasi Boja HAIPABJISIETCS] B OTONMTE b=
HYI0 CHCTeMY, I/le OXJIKAAETCS 10 55°, mocJie uero BHOBbL BO3BPAILAETCSl B ABUIATENIH.

Cxema Taxoii KOMOMHMPOBAHHOM yCTaHOBKU MpejicTaBjieHa Ha puc. 8. Oxnaxpjaio-
1asi Bojia mojaercsi o Tpyoe D us iBuraresis B nogorpesareib K. Croaa e mo Tpyde A
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[OJJAI0TCSI BBIXJIONIHBIE Tas3bl, Harpe-
LC Higl} BaWIKe BOAY, KaK 9TO OBLIO YIO-
MsHyTO Bbime, A0 85°. Ha cayuaii
T kR BBIKJIIOUEHHST OTOIJIEHUS] BHIXJIOMHBIE
3 raspl IpHU MOMOLIM TEePEKJII0UAIONIero
KjlanaHa B moryT ObiTb BbIOPOIIEHBI
Hapy)Ky uepes TpyOy C. Iloporperas
BOJIa TIOTIajfiaeT W3 mojorpesarens K
B CUCTEMY OTOIUIeHHs (paguatops N).
B ciyuae Ge3aeicTBUsl [U3€Ns1 OTOM-
JIEHHE TIPOM3BOJAUTCS BCIOMOIaTesb-
~ HBIM KOTJIOM. \

IKOHOMHUYECKHEe Pe3ysIbTaThl IKC-
IjioaTalud TofA00HOM  KOMOMHHUPO-
BAHHOW YCTaHOBKM BHJHBI M3 TEIUIO-
BOro 0ajlaHca, COCTaBJIEHHOIO Ha OC-

Puc. 8. Cxema OTONMTENHHO-CUJIOBOM YCTAaHOBKU B

o < i HOBAHUU pE3YJIbTATOB WCILITAHUSA:
TIONCSHAT DACOTR. e« ioior o s cor wive o 5o & F3200
Tensno, UCNONB30BAHHOE NJSI OTOIVIEHHS o . 339
G D A R e e e e e o ke SO OO

Taxkum o06pasom BCero MCmojib3oBaHo 32 + 33 = 659, Taxkum obOpa3om yTHJIH-
3anusa or6pocHoro Tera nosbicuna KIT/J B isa pasa (smecto 32%—659%,).

Vwx. PymsiHIeB TPUBOAUT CJIEAYIOUME JAHHBIE O KOJMUECTBE OTOPOCHOI Te-
IUIOTHI M BO3MOYKHOCTSX €€ OCBOGHHsSI B OTOIMUTEIbHOM CUCTEMe.

«KomnuecTBO TeIJIa, UCIIOJL3YEMOr0 B rasaxX, MOXHO cuurtaThb 200—250 xaa
Ha | 4. ¢. pus peurareneit Jdusens u okono 400—500 raza/a. c.-4ac [Jisi ra30BBIX [BU-
rareneil. Takum oGpa3om, ecad Bo3bMeM apuratesnb dusens B 1 000 4. ¢., To Komu-
YeCTBO TeIlia, MOJIyYeHHOe M3 ero rasos, Oyaer okoso 250 000 xas/uac. Ito Taxoe
KOJINUECTBO, KOTOPOE J[O0CTATOYHO, YTOObl OTONUTbL HKUJIOW [OM pasMepaMid OKOJIO
20 000 M3, T. e. GOJIBIION MHOTOITAYKHBII AOM CO MHOTMMHU KBAPTHPAMU U HACeJIeHHEM
300—400 uesn. . '

12 nexa6psi 1930 r. Ha cobOpanuu Accolualyu BiajeNbleB Au3esieit B Bectmun-
crepe ¢ GONBIIMM MOKIaA0M 00 MCIOJb30BAHMM OTXOJSIIEro Telula JABUraTeseil BHY-
TpeHHero cropanusi BeicTynusl I'percon (Gregson). '

JloK1aquuK noApo6HO OCTAHOBMJICSI HA NPUHLHUNHAJIBLHBIX BOIPOCAX TEOPUU H
HNPAaKTUKK yTUIN3aluKd OoTOpocHO duepruu. Ilocye moKnaga COCTOSUICST O)KMBJIEH-
HBIi 0OMeH MHEHU MPUCYTCTBYIOLIUX WH)KEHEPOB, B pe3yJibTaTe KOTOPOILO BEHI-
SICHUJIUCh TIPEeKpacHbple 9KOHOMHUECKHE Ppe3yJIbTaThl, AOCTUraembie 0e3 0c0OeHHBIX
TPYAHOCTEA.

Tak, nHanpumep, JHroHCTOHT( Johnston) 3asiBui B NpeHUsiXx mo Aokiany 2

«51 Xouy YHOMSIHYTH O HEKOTOPBIX O0COOEHHOCTAX OJHOM CTalMOHAPHOM ycTa-
HOBKHM, HCCJIeJOBAHHON MHOI. daKTHuecKasi CTOMMOCTh BOCCTAHOBJICHHOTO TeIJia CO-
CTapJIsieT B JIJAHHOM Ciyuvae CBbiue 409, CTOMMOCTH TOIUIMBA. YKa3aHHAsl YCTaHOBKA
COCTOHT U3 TPEX [JBUraTeseld, N3 KOTOPHIX [BA — MOLIHOCTBIO 10 250 3. 4. €. U OAUH —
MOIIHOCTBIO B 75 3. 4. ¢. JIBuraTenu ycTaHOBJIEHBl C LEJIbI0 I'eHePUPOBAHMUS SJIEKTPHU-
YeCKOM 9Hepruu B 0O0JIbLIIOM rocmurajie. B 9Toif ycTaHOBKe yTHIM3MPYETCS OTXO/s1-

1 Bcecolo3Hblit TemoTexHuueckuit uHerutyT uM. ®. aepyxunckoro. Mmx. A. H. Py m s u-
u e B, Mcnonb3oBanue OTpadoTaBIIero Temja NapoBbIX TYpOMH ¥ JABUraresieit BHYTPEHHEr0 cropa-
uus, 1932.

2 Tpyas Hayuno-uccinenoBarenbCKoro AW3eabHOro uHcruryra, soii. 3. Vicnonbs3osanue Tem-
Na OTXOAAMMX ra3oB pauaenei, CO6. mepeBoaHbIX crareit mox pex. . Bemukcona m B. 3naro-
MOJBLCKOTO.
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llee TeIJI0 BBIXJIONHBIX IasoB M OXJIKAAIOMENW BOAbL KoJMUeCcTBO OXJIa)KIaoeit
BO/bI, MOKK/AIOLIEH ABMraTesib, MOCTUrAeT NMpubIU3uTeabHO 23,6 MIH. 4 B rof. Mel
OMPEJEJIUIIH, YTO NPH JAHHOM KOJIMUECTBE OXJIAX(IAIOLIeif BOJbl HAMH OBLIO JOCTUI'HYTO
NOBBIIIEHUE TemnepaTypsl BoAbl B cpeaHem Ha 30° C. Ilyisi mosyueHusi 9Toif Temnepa-
Typbl TpeOyeTcsi B IO TeIIo, paspuaemoe 117 m yrius, ecam cuurarb, 4ro 1 ke yris
npouspoaur 9,80 xe mapa npu TemnepaType nurarenbHoit Boasl B 100° C. Liena npu-
MEHSIEMOr0 y Hac TOIUIMBA paBHsETCA 32 mmuiMHram 8 meHcam 3a ToHHy. daxTuye-
CKasi 9KOHOMHSI, JOCTUTaeMasi MOCPENCTBOM YTHJIM3ALMK TElIa OXJIAXKAAILIENH BO/IbI,
BoIpa)Kaercst npubuusuteabHo B 180 QyHTOB cTepsmHroB. 910 0OBSICHSIETCSI TEM, UTO
BCSI BOJIA MOCTYIMAET B CUCTEMY BOJISHOIO OTOIUIEHHSI U TOITOMY YAAETCS YTUIU3HPO-
BaTh BCE OTXOJsillee TEIUIO OXJIAKIAIOUIEH BOJABI, 32 HCKIIOUEHHEM II0TE€Ph uepes
U3JIyYEHHE.

BeIXJIONIHBIE I'a3bl MPOXOJAT Yepe3 BO3AYXOIOJ0rpeBaTeslb, COCTOSIIUI U3 psja
pedpuctbix TpyO obpasua «Koerting», 3aKioueHHBIX B KOXKYX M3 JIMCTOBOIO Jie-
Jiesa. Bosjyx NporoHsiercsi npu MOMOILM BEHTHJIATOpPA uYepe3 MOoJorpeBaTesb K Mapo-
BbIM Korsiam. Taxum o6pa3om Ham yAaeTcsl MOBBICUTb CPEJHIOI TemIlepaTypy BO3-
Jyxa, nocrymnawouero B napossle KoTjbl, Ha 30°C.- Mbl pacxoayem oxoso 3 000 m
yriis B roa. Ilpu o6siunom copepykanuu CO, B TOMOUHBIX rasax Kakabie 309, moBbI-
1IEHMS TeMIepary pbl BO3yXa B TONMKAX KOTJAa OOYCJIOBIMBAIOT 19, SKOHOMUM YTJIS.
Taxum 06pa3oMm, ecjii Bech yroyib 06xoaurcss Ham mnpubiausureabHo B 5000 ¢ynTOB
CTEepJIMHIOB, TO IoJ0Bas 9KOHOMMs Bhipasutcsi B 90 (ynToB cTepiuuros. IlpuGasus
K 9ToMy BbieynoMsiHyThie 180 (yHTOB CTepJMHIOB, MBI ONpEETUM OOLLYI0 3KO~
HOMUIO IpUMePHO B 270 ()yHTOB CTEpPJIMHIOB, MJIM IIPU MepecUeTe Ha AU3€IbHOE TOTIUBO
0K0J10 700 (yHTOB CTEPJIMHIOBY.

IMepexonss K Bompocy o0 3arparaXx Ha obopyjnoBaHue, MakcumanbHom KIT/J wu
JIOJITOBEYHOCTH YCTAHOBKH, IKOHCTOH 3aMeuaeT B 3aKJIIOYEHHE:

«Bce mononHuTeNbHBIE PACXO/bI, CBSI3aHHBIE C YTHJIM3ALMeEN Tera oXJIa)iaromen
BOJIbI, (DAKTHYECKM OI'PAHMYMIIMCH YCTAHOBKOI HEBGOJIBINIOro Hacoca ¢ aBTOMATHYECKUM
peryivpoBanuem u 06aka. CTOMMOCTb BO3JyXOIOAOrpeBaTesisi ymepeHHas. Tepmu-
vecknit KIT/] wameii ycranosku pocruraer 809, Kax ykasaHo Bbille, ycTaHOBKA
paboraer 0KoJi0 17 yiet, u 51 ojiarai, yro Oy/IeT YCHemHo Mpofo/nKaTh paboTy CToJb
JKe JI0JIr0, KaK U CaMH JIBUTATEesIny.

W3 uncia Apyrux BLICTYIUIEHMN, MMEBIIMX MECTO HA 9TOM B BBICIIEH CTENEHH
MHTepecHOM cobpaHuu, Mbl oTmMeTM peub CkunHepa (Skinner), KOTOpBI 3asiBUII:

«OKO0JI0 YeThIpeX JIET TOMy HasaJj MHe yaayuoch ocmorperh 3aBoj «Hoffman & CO
Chelnasford». 9ra ¢upma, Haumnasi ¢ 1917 r., ¢ ycnexom mpumeHsuia KOTJbl, pabo-
TalOLMe HA BBIXJIONHBIX I'asaxX: KOTJbl, paboTaBIIMe COBMECTHO C T'a30BBIMH JIBUra-
TeIsIMM, faBayiu dKoHomuio B 379 m yrias B rof. Ha saBozne «TopHuKpodT» ofHa 60Jib-
nrasi MexaHuueckast mactepcKasi TpeOyeT Uil OTOIUIEHHS CBBILIE 3 1 YKUAKOIO TO-
IUIMBA B CYTKH. 91 mpelyioykus moed (upme MoABeprHyThb HCIILITAHMIO KOTE, OTa-
IUIMBAEMBIH BHIXJIOMHBIMM I'asamu. TaKUM KOTJIOM BIIOCJEACTBUM ObUT CHAOYKeH /H-
3enb «Mirrlees» mouocTbio B 600 3. 4. ¢., IpUYEM:-B BBIXJIONHYIO CHCTEMY IIOCJIEIHEr0
OBLJTM BHECEHBI COOTBETCTBYIOIME M3MEHEHMS], TaK KakK 00BIUHO B CTAHAAPTHOM JBHU-
raresie «Mirrleesy BoixsionHasi Tpyba OKpy)Kamack BoAsHOI py6GamKoii. Tlocse Toro,
KaK OblIia ynaneHa BojsiHasi pyDaliKa ¥ M30JIMPOBaHa BHIXJIONHAsi TPyOa, Temmepa-
Typa BBIXJIONHBIX I'a30B NpM BXO[e B KoTes paBHsuiach 360° 1py 1osiHOI Harpyske.

CorylaCHO CpeiHHUM MAHHBIM HCHBITAHWN MApONPOU3BOJUTENHHOCTL KOTJIA BBIpA-
okaercs B 0,47 ke wa 1 3. 4. ¢. npu jasnenuu B 1,3 am.

CpeaHsisi HArpysKa asuraTens cocraisiia 969, or mosHoif; TemmnepaTypa nura-
TeJIbHOM BOJBI paBHsUIach 26° C. Ha puc. 9 usobpa)keHwl JABUraresib W KOTEJ, HpH-
KpeIJIeHHblif K CTeHEe. ITO YCTPOMCTBO IMO3BOJISIET CHIKOHOMUTb 27,2 Ke TOIUIMBA
B uac. Kores paboTaeT B NMPOJ0JDKEHKE ABYX JIET, K 10 CUX NOpP He OblM 00HAPY)KEHBI
KaKue-1n00 TOBPEeXIEHUS MM HEUCIPaBHOCTH.

$1 cuntao 9Ty YCTAHOBKY BechMa a(eKTHBHOI U HA/leI0Ch, uTo Mos (upma B Osu-
yKaiiliee Bpemsl YCTAHOBUT TaKHe )Ke KOTJIbI MU Ha CTApPbIX JIBUTATEsISAX).
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AHamusupysi  ¢axruue-
CKUli mMaTepuas, CBSISaHHBII
C OKCIUIoaTalueil ycraHo-
BOK, UCIIOJIL3YIOIIUX OTOpPOC-
HOE TeIUIO [BUTaTesIeil BHyT-
penHero cropanus usessi,
MBIl CUHTAEM HEOOXOAUMBIM
OCTaHOBUTbCSI Ha OLHOW U3
MePBBIX COBETCKUX TOTBITOK,
BIIOJIHE Y/JAauHO paspelan-
ux 9Ty npobsuemy. B r. Cmo-
JIEHCKE TOpPOJCKasl 9JIeKTpPH-
YyecKasi CTaHLMsI OTJaeT 0TX0-
Asiee Tterio Gane. Cxema
TeMNJI0BOro 6asaxca noao6HoM
yCTaHOBKM MNpeJCTaBJIeHAa HA
puc. 10.

Kak BuzpHo u3s 6anauca,
B 9JIEKTPUUYECKYI0 MOLIHOCTb
npeBpamaercs 27,79, Bcei
TEIUIOTHI, 3aKJIIOUEHHOI B COMOKEHHOM TOILIMBE; YXOAsIIas ke B 6aHI0 ropsiyasi BoAa
ucnonbayer eme 40,5%. Taxkum obpasom obmwit KI1/ pauHoit ycranoeku 27,7 -+
-+ 40,5 = 68,29,

HecoMHeHHBIIf MHTEpEC NPEICTABIISIIOT QUHAHCOBBIE Pe3yJIbTAThl MCIOJIb30BAHMS
oTOpocHoro Teruia. B COOTBETCTBUM C AaHHBIMM WHYK. MaublieBa ! sarpatsl Ha 06opy-
J0BaHME YCTAHOBKU BBIPKAIOTCS B CJIEAYIOIMX Ludpax:

Puc. 9. YTwimM3auuoHHBIA KOTen, paloTamoluii Ha OTXOAs-
LUX rasax asurarenst Mirless.

1. CToMMOCTh 3KOHOMaii3epa, BKAIOYast
yCTPOHCTBO TrasoBOro BHXJODa OT
ANSENERULNPIA Nl i 5,0 17374 py6.

2. CTOMMOCTh Marucrparu  ropsiueit
BOJIbl, BKJI0Yafi COOPY¥EHHE pesep-

ByapoB, CTOMMOCTb 3JEKTPOHAcOca,
npucoeAuHeHus Kk 6ame u mp.. . . 10261 py6.

Mroro 27635 py6.

Jisi mpaBUABHON OLEHKH TIPOM3BEAEHHBIX 3aTpar, HEeOoOX0JAMMO YYecTb, UTO
A0 MCT0JIb30BaHUsA OTOPOCHOrO Teruia Ausesieid B 6aHe NMPUXOAUJIOCH CHXKUraTh JpOB
e)xerogHo Ha cymmy 13 440 py6. Takum obpasom KanuranoBioyxeHue 27 635 pyo.
OKYIIMTCS 3a CYET SKOHOMUM TOIJIMBA B 2 roja. Yepes 2 roxa 6ans Oyjer AaBaTh eXe-
FOAHYI0 NpHUObUIb, ONpEJEJIEHHYH Ha OCHOBAHMU CJIEAYIOLIEro IOJACYETAa CTOMMOCTH -
IKCIUI0ATALIMH :

12, ABPIRATA) tachs Vat s b ahn vind v 17800 DYO.
2. CTOMMOCTB 3/eKTPO3HEPTHH, Pacxo-
JIyeMoi Ha Hacochi, MOAAIONHE TeM-

JIOBYIO  BORY: ‘v o ki Volie 14 o 00l « 5065 5
3. PeMOHTHble pacxogbl . . « . . . 240+
4. AMOPTH3IAIHUA, lo. o o+ v o s o 0.+ « L5644 0

Mroro 5090 py6.

O'rcxona exerogHas ﬂpl/lﬁbl.ﬂb 3a CUeT IKOHOMHUHU TOIIMBA PABHA
13 440 — 5 090 = 8 350 pyo.

1 Uwk. Hukudopos, Teopuxanusi B r. Cmosencke, BcecoosHblit sHepreruueckuit
komurer. Cexrop no remiopuxanuu, Tpyapl IlepBoro Bceco3HOro Che3fa IO TEIUIOYUKALMM.



[MCIIOJIb3OBAHUE OTBPOCHOV 3HEPI'MHA 153

MowHoems Ha knemmax

2enepamopa
% £p e S -
™ : 4 omepu ¢ oxnakdawwes Bodou
e 3 ﬁ“’ uunafd _knanan . kpewha) ae Zgllahzapﬂvw&
mepu uHaMO - ot k nompeb .
P 4 T 5.8% a7 S
lNomepu ¢ 60dou Nomepu
gxna)ldamwed crubusix
six0n . mpyber mpyb do
7”‘””””’"” e nadozpeBam. 2.2%
amnpeccapa "'-! e
~ ~
3
Mexanuveckue 1 | [ I o S
nomepy  se 5 = TEihRe Tt =
© 41.9%~ o 5 o \ At £
Nuduhamop. 5o N —\: S =
flomepu uanye Mowyacma ga'm:/;u uJ/ryvegueu SHINBAI - I E E
HUA y Ocmamoy - SIXRORHIE, MPYONT S Nod ozpeBame.ns, bode 38
: do nodozpeba »
HbIU H/1eH Ocmamaoreid Ynen
u aomepu vanyvenun \ 9,14
nodozpebamenn 4,7%
100% |L1,56% p
Tensio wepmu Tenno Bcacannozo
8azdyxa

Puc. 10. TemnnoBoit 6anaHc OTONMUTENBHO-CUIOBOH yCTAaHOBKM B r. CMOJIEHCKe.

ITpu 9TOM HCKIIIOUMTESILHO BA)KHO OTMETHTb HUYTOXKHYIO CTOMMOCTBH J0060pYHO0-
BaHMs 3JIEKTPUYECKOM CTAaHLMM YTHIM3aLMOHHBIM anmnapaTom. Kacasice aroro Bo-
npoca umK. Huxkudopos sameuaer:

«JloobopynoBaHue MAM3eNbHON YCTAHOBKH IIOJOrpEBATesIeM SIBJISIETCSI BEChbMa
OPOCTBIM [J€JIOM U BJIEYET JIMIIb HE3HAUUTEJbHOE yBeJMUeHHe CPEJCTB, 3aTpaueHHbIX
Ha oflee coopy)KeHue, TaK, HaNpUMep, B HalleM Cjlyyae 9TO yBeJMYEHHE INpPU CTOM-
MOCTH ycTaHOBKH ABYX Auseneii 390 ThiC. py0. BbIPa3uiOCh JIUIIb B

17 374
390000 © 100= 4,5%.

[ToaTomy MBI 103BOJIsIEM cebe peKOMEH0BATh AM3eJIbHbIM CTAHLKMAM 0e3 60IbImuX
Koj1e6aHuit NPUCTYNUTb K NPEBPALIEHUI0 0TOPOCOB B IOJIE3HOE TEIUIOY.

B mocyiegHee Bpemsi MAesl MCHOJNIb30BAHUSI OTOPOCHOrO Teruia [BUraTelieil BHY-
TPEHHEro CropaHusi Bce riryke U ruiy0)<e BHeAPSIETCS B CO3HAHUE HAIIUMX MH)KEHEPHO-
TeXHHYeCKUX paboTHUKOB. Llesblif psii 1aroB, HampaBJIeHHBIX K palyoHaIM3aLUu
TEIJIOCUJIOBOI0 X03s51{CTBA B 9TOM HAINpaBJIEHMU, MPEANPUHUMAETCS 0 HMHULMATHBE
OT/IEJIbHBIX TPEeANPUATUH, OCYIIECTBIAIOIMX NPEAJIOXKEHUsT pabounx U TEXHUUECKOro
nepcoHasnia.

Tax, nanpumep, B r. Masmue, KopocTsiHCKOro oKpyra, Ha MaJnHCKOI OyMa)kKHoH
(abpuxe rTennas popa, yxoasulas u3 Jusesieii He BbiOpachiBaercst Gojiee B peKy, a
MCTIOJIb3YeTCs ISl MUTaHKUs KOTJIOB, CHab)Kenusl OaHM TEIIOi BOOI U JJis MPOU3BOJ-
CTBEHHBIX 1leJieif (B NpOMBIBHBIE POJUIBI OyMakHO! (abpuxu).

OKOHOMUSI, JlocTUraemasi B pe3yJIbTaTe ITOT0 MEpPONpPHUSITHS, MOYKET OBbITh OIpe-
JiesieHa M3 CJIEAYIOUero pacvera. Bcero Ha KOTJBI PAacXO[0BaJOCh B TEUEHHE CYTOK
53 m® Bojbl U Ha Oanu 72 m3. Jlns HArpeBaHusl ATOH BO[LI 3aTPAUMBAIIOCH B TEUEHUE
roga 100 m rorummsa. Ionaras croumocts Toruma 20 py6. 3a 1 m u yuuTBIBasK aMmop-
TH3aLHOHHbIE PACXO/BI, OIpejessieM rofoBylo 9KoHomuio B 1 600 py6. K aromy cie-
Ayer npubaBuThb SKOHOMHIO, JIOCTUraeMyl0 3a CUET MCIOJb30BAHUS JM3EIbHOIT BOJKI
Ha Npou3BojCTBE 1.

1 Kaprorexa ConuanicTiueckoro obmena onsirom, 1932 r., Ne 8565/34.
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OcTaHOBUMCS €llle HA JBYX THIUYHBIX NpUMEPaX, MOSCHSIOMIUX SKOHOMUYECKHI
a(deKT, JoCTUraeMblii 3a CYET MHCIIOJIL30BAHUS OTOPOCHOM TEIJIOTH JU3eJis.

Ha 3aBoge IlepBomaiickom B . Beppsucke mo npeminoykenuro T. Lletununa Te-
IJI0TA BBIXJIOMHBIX rasoB MJIET HA HarpeBaHue BO3AyXa, IOJABAEMOI0 B HEKOTODLIE
NOMEIIIeHUsT CUJIOBOM cTaHLuKM. B TeueHue 3uMHEro cesoHa CHIKOHOMJIEHO HA OTOILIE-
HuM 4 m TOIIMBA. 3a CYET 3TOr0, a TAK)Ke 3a CUET COKpPALUEHMsl LITATHON JOJDKHOCTH
UCTONHKMKA I0JIyYeHa rojosas 9KoHOMHsA 650 pyo.

ITpu ycnoBuu BHenpeHusl MOJOOHON CHCTEMBI OTOIUIEHMSI TAK)Ke W B MAIMHHBIMA
3aJ1 MPEAII0JIaraeTcsl yBeJMyuTh 9KOHOMUIO 10 12 m yrisi, uto cocrasisier 1 500 py6.1.
Ha TocOymdatpuxe B r. JIHENpomeTpoBcKe N0 WHUIMATHBE T. Xaposa Teluias BOJA,
OTXOJSIIAsl OT Au3esieil, MCTOJIb3YEeTCs Ui MUTAHUSI MApOBBIX KOTJIOB.

OKoHomuuecKuii addexT sToro meponpusATHs mpu croumoctu 1 m mapa 4 pye6.,
C YyYeToM aMOpTHU3aLuM U APYTrHX PACXOL0B COCTaBjseT B rox 5 895 pyo.

Hapsity ¢ npuBefeHHbIMY IPUMEPAaMH, XapaKTepUsyIOIMMH HHULUATHBY OTHeJIb-
HbIX HEOONbLIMX TNPEANpUSATHH, CIIeLyeT, OJHAKO, OTMETUTb M OOpaTHbIE sIBJIEHHSI.
Bo mHorux ciydasix mbl HaOsofaem KoseGaHusl ¥ HEPEIIMTEIbHOCTD, MPOSBIISEMYIO
IpPU pelieHUy Npo0baeMbl OCBOEHUSI OTXOJSIIEro TeEIuia.

YTunusauuoHHble YCTAHOBKM NP JIBUTATEJIAX BHYTPEHHEr0 CropaHusi Hacu-
TBIBAIOTCA eIMHUIIAMU. B IMMPOKUX Kpyrax TeXHUYeCKOW OOIIECTBEHHOCTH HET Elle
SICHOTO TIOHUMAHHUSI TOT0, YTO YTUIMU3ALUs OTOPOCHOM TEIUIOTHI €CTh He CJIydaiiHoe
MEpOTIPUATHE, a COBEPIIEHHO HEeU30E)KHBII MCTOPUYECKMI 9Talm B Pa3BUTUMU IHEp-
TeTUKH.

I'TaBHO® BHMMAaHHE UIMPOKUX KPYroB TEIJIOTEXHUKOB OOpAlleH0 Ha KpyNHbIE
NapoCUyIoBbIe yCTaHOBKU. IlpyMeHeHHe HOBEMIIMX LMKJIOB C MApOM BBLICOKOI'O JaBJIe-
HMS, B YACTHOCTY LIMPOKOE BHEIPEHHE NPUHIIUIIA PereHepaluy 1 Meperpesa, 1ajio BO3-
MOYKHOCTb J06uThCcs1 HauBbicluX K1/, KOTOpbIE KOPEHHBIM 00pa30oM M3MEHMJIA BCIO
OKOHOMUKY 9HEpreTHYecKoro Xo3siicTa.

B copepiieHHO MHBIX YCJIOBUSIX HAXOAATCS JABUrATENIM BHYTPEHHEro CropaHus.
KoHeuHo u 3ech NMpeAnpHHUMAINCh OMBITHI OCBOEHMSI OTOPOCHOrO Temja, HO, K CO-
yKasienuio, oneiThl 9t y Hac B CCCP HocAT eIMHMYHBIN, CJIyuyaiiHbIii XapakTep U He
paspemanT npobsieMbl B LIEJIOM.

B HEKOTOpHIX TEXHUUECKUX KpPyrax uyBCTBYeTCsl Kak Obl IpeHeOpe)keHne K ca-
MOi1 mpo6sieMe OCBOEHMSI OTOPOCHON TEIUIOTH! JABUIATEsIsl; 9TOMY Ba)XHOMY [ieJly INpH-
NUCBIBAETCS] BTOPOCTENEHHOe 3HayeHue. Mbl CJIBIIMM YKasaHusi, YTO IO Me€pe IIpo-
BeJleHUs] 2JIeKTpU(UKALMU [ABUraTeI BHYTPEHHEro CropaHusl IOTEepsIIOT CBOE 3Ha-
YEHHE B NPOMBIIIIEHHOCTH, YTO CJIOYKHOCTh 000PYA0BAHMS YTUIIM3ALMOHHON YCTaHOBKY
He ompasjaeT cebsi HAa NPAKTHKE II0 YUCTO KOMMEpPUECKHM COOOpa)KeHUsSIM M T. .

Bce atn cy)xpenusi He BbIIEp/KUBAOT KpUTHKH. OrpomMHoe KOJIMYECTBO Au3esieid,
BBITYCKAEMBIX HALIMMU 3aBOJAMHU, He MOYKET YJOBJIETBOPUTH BO3PACTAIOIEr0 HA HHUX
cnpoca. To yke OTHOCUTCS M K [BUTATeJIsIM BHYTPEHHEro CropaHusi ApYyruX KOHCTPYK-
muit. TloaTomy 006 OTMHPAHMM ITOIrO THUIIA TEIUIOBBIX MAIIMH MOBOPUTbL HE NPUXOAUTCS.

Kpome Toro, He MCKJ/I0Ye€HA BO3MOYKHOCTb M TOro, yro Haubojiee COBEpPIIEHHBIE
KOHCTPYKIMK (Hampumep GEeCKOMIIDECCOPHBIE Au3eM) 3aiimyT elle 0oJiee NpoYHOE
nosioyikenue. Ecimu jke yuecTb GosibIIMe YCIEXH, JOCTUTHYTBHIE NPU pasdpeuieHud Ipo-
G7eMbl I'MADUPOBAHUS TOIUIMBA M CHKUI'aHUSI B JABUTaTeNsAX IOPOIKOOOpPa3HBIX €ro
COPTOB, TO CTAHET COBEPIIEHHO SICHBIM Oosblnoe Oyayllee JBuraresieil BHyTpPEHHEro
CrOpaHMsl. 3

IMocnentue u B HacTosilee BpeMsi SIBJISIIOTCS Y)Ke HanboJiee COBEPUIEHHON TerIo-
BOI MAIIMHOI ¢ TEPMOAMHAMUUECKOI Touky 3peHusi. [Ipumenenne )ke BCEBO3MOYKHBIX
YCOBEpIIEHCTBOBAHMIA C/Ie/IaeT BUraTe/l BHYTPEHHEro cropaHusi eie Gosiee HEHHBIM,
a B HEKOTOPBIX CJIyyasiX ¥ He3aMeHMMbIM MOTOPOM. B unciie Takux ycoBepLIEHCTBOBA-
HUIt GECCIIOPHO OIHO M3 TEPBBLIX MECT 3aifMeT YTUIM3aLUMOHHAs yCTAaHOBKA, 0CBANWBAK0-
masi oTOPOCHYIO TEIJIOTY BBLIXJIOMHBIX I'a30B M OXJa)K/Aalolleid BOABI.

1 Kaprorexa Conpamucruueckoro oomena omstrom, 1932 r. N 1013/25.
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3aciy)xuBaer ObITb OTMEUEHHEIM TOT HCKJIIOUMTEIBHON BayKHOCTH (aKT, uTo
B IOCJIeHE OBl MPOOJIEMbl YIIOBJIEHUS] OTXO/ISINIelf OHEPT M J{BUrATE el BHYTpEH-
HEro CropaHusi CTaBsATCS U PA3PeIualoTcsi He TOJIbKO CHENUaauCTaMU-TeNIOTeXHUKAMH,
HO TAalOKe M TEXHOJIOTAMHM, TNPUMEHUTEJIBHO K MOTPeOHOCTSM KOHKDPETHBIX PO~
U3BO/ICTB.

Tax, nanpumep, B Kuure umk. I'. M. *JleBsituna «OCHOBBI 06paGOTKH 3epHa Tem-
JIOM» MMEeTCsl CrellMaybHasl IJiaBa, MOCBSIUEHHAsE BONPOCAM HCIHOJIb30BAHUST YXONsi-
el u3 AM3esieil TEeIIoThl. JTa TeIIoTa YTHIN3UPYETCsT ISl MOMKU 3epHa (nmoporpe-
Tasl BOAA) ¥ KOHAMLMOHMPOBAHKMs. ABTOP ONMCHIBAET KaJopu(epsl il HArpeBa BO3-
Ayxa W BOJbl OTXO[SIUMMM as3aMu, INPUBOJUT COOTBETCTBYIOLIME PACUETHl U JHAET
Pas3jaMyHbIe BapUAHThI AM3€JIbHON YCTAHOBKM, PAcCUMTAHHOM HA COBMECTHYIO pabory
C KOHIULIMOHEPOM.

B pasbupaemoii KHUI'e IPUBOAATCA TaK)Ke H APYTHE CXEMBI yIIOBJIEHUS OTGPOCHOM
TEmIOTel u3ess. Tax, Hanpumep, Mpenosaraercsl CyUIMIKa, B BepXHell yacTu Ko-
TOPOJ UCHOJIL3YETCS TEIUIO OTXOMASILIEH BOJbI, & B HIDKHEN — TEMJI0 OTXOMSIIMX ra30B.
Mo mopcueram mmx. JleBsATUHA yTHIM3aLKsl OTXOASLIEro Temia ot 400-CHIBHOTO J{u-
3€JI51 laeT 9KOHOMMUIO YCJIOBHOIO TOIUIMBA B CYTKH 1,156 m u, Kpome TOro, 0cB0GOYIAET
NPENPUSATHE OT LEJIOr0 Psifia A0TOJHUTEIbHBIX PACXO0B (CKJIa/bl TOIUINBA, TPAHCHIOPT
ero u T. h.).

Ilpakruka y)ke JoKasaja Ham, 4YTO ammaparypa, MCHOJb3YIOLlasi OTOPOCHOE
TEIUIO, OKYIAeTcsl A0BOJIbHO OBICTPO M YTO OCBOEHHE JHEPreTHMYECKUX OTXON0B OKa-
3bIBAETCST OKOHOMHMUYECKH 1e1eC000Pa3HbIM HEe TOJIbKO B KPYIHBIX YCTAHOBKAX, HO
OYEHb YacTO M B YCTAHOBKAX He(oJbuIOro macmraba. CoOTBETCTBYIOLIME NPUMEPHI He-
O/IHOKPATHO TPUBOJAMIIMCH B 3arpaHUYHOM TIpecce, NpUYeM pPeHTaGebHOCTb yCTa-
HOBKH OIIpe/eJisliach BIOJIHE TOYHO B TOH MIIM JPYToii CyMMe JeHer.

Mgl mosiaraem, uto B Halle BpeMsl y)Ke HEBO3MOXKHO BO3pa)KaTh NPOTUB IeJIEco-
o0OpasHocTH GoJiee MJIM MeHee TOJIHOW YTWIM3auuu OTOPOCHOM TEIUTOTHI JBUIATENEH
BHYTPEHHEr0 CropaHusl.

B ycnoBusx nyiaHoBOro XossiicTBa OTKPHIBAIOTCS BeChbMa INMPOKKE MepPCHEKTHBbI
AUl 0CBOEHHsT OTOPOCHO¥ dHepruu. I'oCyaapcTBeHHbIE TPEANPUSTHS HE MOTYT Mpe-
CTaBJISATH COOOM 3aMKHYTBIX, M30JMPOBAHHBIX €IMHKI], BHOCSILUX aHAPXUIO B SHEpre-
THYECKOe X035iiCTBO ropofa uuu paiona. HaoGopor, rocynaperso, ocyimecTsisioniee
€[IMHYI0 SHEPreTHUeCKyIo MOJUTUKY, NPEANMCEIBAET ONPELeIeHHbI dHepreTHUeCKuit
PEOKUM KKIOMY NPEANPUATHIO B OTAEJbHOCTH B HHTEpecax BCEro HapOJHOr0 XO-
35liCTBa B I1I€JIOM.

IIpu 9THX yCII0BUSIX NPEJCTABIIAETCA BO3MOYKHOCTb CO3ATh CAMble PAIHOHAJILHBIE
TPEATIOCHUIKA YISl TI0JIHOIO OCBOEHHUSI OTOPOCHOM SHEPIruu.

K coyasienu1o, 911 yCiioBHsl HEOCTATOUYHO HCTIOJB3YIOTCS B TPAAMLIMK TPOLIIOTo
TOJIKAIOT CIUIOMb M PSAAOM HAlIMX TEXHWKOB HA TaKue peieHusi MpobJieMbl Terio-
CHa0)KeHHMs1, KOTOPbIE MPUBOJAT K 0eCroIIe3Hoit moTepe oTOPOCHOI SHepruu 1 K COBEp-
LWIEHHO HU3JIMIUHEMY PACXOM0BAHMIO HeULUTHOIO TOILIMBA.

Ipeanpusitust 1 opransl KOMMYHAJIBHOIO XO3sCTBA MPOSIBJISIIOT MHOMAA KOH-
CePBATU3M ¥ HEIOHMMAHHE TeX BO3MOYKHOCTEM, KOTOPHIE OTKPHLIBAET IEPe] HUMU
HOBBIH MCTOpMYECKHii ITANl PASBUTHS TEIIOTeXHUKHA. CTPEMJIEHHE 3AMKHYThLCSI B CBOIO
CKOpJlyny, Co3faTh WHAMBHUAYaJbHBIE KyCTapHBE YCTAHOBKH /ISl IPOU3BOJCTBA
TEIUIa — BMECTO BKJIIOYEHHUSI B L[EHTPAJIM30BAHHYIO CETb — BECbMA UacTO HAGJII0LAI0TCS
Ha mpaKTuxe. Wmwk. Hukudopos, BHCTyNaBmHMiA Ha BeecowsHom chese TeropuKa-
(1930 r.) ¢ poknagom 06 ycraHoBke B . CMOJIEHCKE, OMHCAHHOW HAMH BBIIIIE,
TIPUBOJUT CIIEAYIOUINE BeCbMa JII0OOMBITHEIE TIPUMEPHI:

¢...HauOOJIbIIIEe CMYIIEHUE MBI MCTIBITHIBAEM OT TOFO OOCTOSTENBLCTBA, UTO STy
Haury pa0oTy, TpOJenaB ee B 1927 r. mMpl C TOW TOpBI, T. €. 3a JBa C JMIIHUM IoJa,
He JIBUHYJIM HM Ha IIAar BOepex. 3a Tu /Ba rojfia He ObUIO OCYIIECTBJIEHO HM OJHOMA
HOBOIf TIPOBOJKM, He OBIIM NPUCOENMHEHBI K TEIUIOBON MArUCTpanyM HEKOTOphIe, Camu
coboit HampanmBawlluecst abOHeHThl, KaK, Hanpumep, Kiy6 PKX, Koropslii 3aHOBO
PEMOHTUPOBAJI M MEPeIIaHNpPOBAJI CBOE MoMelleHre 1 000pyxoBas cebsi roJulaHi-
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CKUMU IIeYaMH - HeCMOTpsS Ha TO, YTO OH HAXOAMUTCS HA CAMOM IYTH IIPOJIOXKEHHOR
eme B 1927 r. TemoBoii maructpaiu. To je camoe MOYKHO CKa3aThb ¥ OTHOCHUTEJILHO:
psifa JApyrux 3sAaHuil. YKasaTb NPUYKMHBL 3TOTO OYEHb TPYAHO; 0OBSICHUTL UX MOYKHO:
ObL710 OB, MOYKAJIy, JIMIIbL OJHUM, & UMEHHO KpaiiHe HeuyBCTBUTEJIbHBIM OTHOLIEHHEM
KOMMYHAQJIBHOT'O TPeCTa (B BEJEHHH KOTOPOr0 HAXOQUTCS M IJIEKTPUUECKAsl CTAHLUS)
K MOMNbITKaM 39JIEKTPOCTAHLUU TEPEBECTU CBOX paboTy, eciau M He HA TOJHBIA MyTh
TeII0-3JIEKTPOLEHTpaIM, TO X0TA Obl HA MyTh YaCTMYHOIO MpeBpalleHusi 0TpadoTaB-
[Iero Temsja B IOfHOE K JaJIbHEHIIeMy MCIO0Ib30BaHHION.

OpHako 9TMM BONPOC HE MCUEPHBIBAETCS, M MHX. HUKuQopoB NpUBOAUT TarOKe
U JPYroif ToKasaTeiabHbld IIpUMEp:

«[TepBoHayaJbHOE ONMCAHME HAlllell YCTAHOBKU ObIJIO JaHO B CTaThe PabOTHHKA
KOMMYHAJIBHOTO TpecTa, MmK. Masnbliesa, B KypHaie «Termno u cumay Ne 7, 1928. Ie-
Jiasi 9KOHOMHUUYECKKE BBLIBOJIbI, aBTOP CTAThU YKAasbIBAET, YTO yCTAHOBKA B pe3yJibTaTe
CpaBHHUTEJIbHO HeOOJIBIIMX 3aTpaT fAaeT B roj npubbumd Gosee 7 000 py6. OmHako
HBIHEIIHUM JieToM KoMMyHasbHBII TpecT, NPOU3BOJASI IEPECTPOIKY M OTOIUIEHHE
BAarOHHOI0 MapKa u macTepckux CMOJIEHCKOro TpamBasi, BHOCUT B CMETY U TPOBOJUT
B )KM3Hb 9TO OTOIUIEHHE LIeJIoif Cepueii yIbTepMapKOBCKUX Teueid, He ofOpalasi BHU-
MaHMs1 Ha TO, YTO BArOHHBLIA MAapK HAXOJAUTCS HA OJHOW TEPPUTOPHUU C BJIEKTPOCTAH-
Lyieil U BCEr0 B PACCTOSIHMM OJHOM COTHM METPOB OT Hallell TEeIJIoBOW YCTaHOBKH,
U TOJIbKO B Hayajle OCeHM y[ajloCh HACTOSITb HA M3MEHEHUM IJIaHA OTOIJIEHHS 3[AaHUS
BArOHHOIO MApKa W MAaCTepPCKUX M 3aXBaTUThb YacTb 3TOr0 3[aHHUSl B pailoH JesaTelib-
HOCTH Hamei TenyopuKaLumy.

[Topo6HBIl KOHCepBaTH3M, 00s13HB HOBOBBE/IEHMII, BCTpeyYasCs OYEHb 4YacTO He
TOJILKO B Nepu(epUifHBIX MyHKTaX, HO la)kKe U B CTOJIMIE. MBICJIb O TOM, UTO I[EHTpa-
JIN30BaHHOE CHa0)KeHHe SHeprueil MmyTeM palMOHaJIBLHOTO OCBOEHHSI OTOPOCOB JAaeT
OTPOMHBIM 3KOHOMUYECKH 3((eKT, OUeHb MEJJIEHHO BHEJAPSIETCS] B CO3HAHME XO03s1ii-
CTBEHHUKOB. ITO 3aMETHO He TOJIbKO NP PelIeHUH NPOOJIEMBI YTHIIN3ALUY OTXOSIIEr 0!
TemJia JBUraTesieil BHYTPEHHEro CropaHusi, HO TaK)Ke M INpPU peureHun GoJiee KpymHoit
npo06JIeMBl — OCBO€HHsT OTOPOCHOM TemJIOThl MAapOCUIIOBBIX YCTaHOBOK. AKaji. Kpyxu-
YKQHOBCKMIA TOBODWJI IO 3TOMY IMOBOAYy Ha BcecolosHom cbesje 10 Temaopu-
Kaluu:

¢.. B MockBe HabJI0AIOTCA SBJIEHUS], CBUJETEJILCTBYIOLIME O IOJIHOM Xaoce B
arom jene. Hanpumep, pabpuxa llenxorpecra B COKOJBHUYECKOM pailoHe coOMpaercst
Coopy»aTh COOCTBEHHYIO KOTeJIbHYIO U3 TpeX KOTJIOB 1o 450 m2; B TO yKe BpeMsl Tpam-
BaitHplif mapk MKX, pacrnosiokeHHBI psOM, Y)Ke COOPYAWT KOTeJIbHYI0 M3 Tpex
KOTJI0B 10 150 M2, ¢ TONKaMu «I10 TMOCJIeHEMY CJIOBY TeXHMKH» TeruioTeXHMUecKoro
MHCTUTYTA. C «UUCTO TEXHHYECKOI» CTOPOHBI KaK OyATO BCe B MOPSA/KE, a C IUIaHOBOM
TOUKH 3peHusi — HacToslee 6e3obpasue. Ha srom nmpumepe Mbl BUIUM, UTO KO€-TZE
[IEPEropoaKU MEeX1y OTHEJIbHBIMU IPEANPUATUAMU YLEJIeau 0T KanuTaauCTHYecKoro
CTpPOs JI0 HAIllero BPEMEHH, M MHE JYMaeTcsi, UTo U TOro, uyTobbl MX OKOHUATEILHO
ciaomMarb, He OyfeT BpeNHO KOE-KOro M3 XO03AWCTBEHHUKOB U WH)KEHEPOB IPUBJIEYbL
K yIO0JIOBHOM OTBETCTBEHHOCTHY.

JJisi ucTopuKa, MCCIIeAyIONero OCHOBHBIE CJBUTH, NPOUCXOMSIINE B SHEPreTUKe
MOCJIEBOEHHOI0 TepUOoJa, IPEACTABIsAeT OlPOMHBIA MHTEPEC KapTUHA OTMHUPAHUSL
CTapbIX MPUHLXIOB KJIACCUYECKOf TEIUIOTEXHUKH C ee MHAUBU/YaIbHBIMU YCTaHOBKAMU
1 3apO)K/EHUS HOBOI TEOPUM TEIUIOBBIX JBUIaTeJled, PacCUMTAHHBIX Ha paunox—xanbuoe
0CBOeHHE OTOPOCHOIT 9Hepruu.

B nocnenuue rogel HoBast Teopusi ObICTpo ABUTrAaeTCs Briepe. MHTEpecHo OTMETUTD,.
B HEKOTOPHLIX MCCJIE0BAHUAX TEIUIOTA YXOAANMX ras0oB U ropsyeil BoJsl y)Ke HE Ha-
3pIBAETCSI «OTOPOCHOWY. OTa TEIJIOTA CUMTAGTCS TAKUM )Ke NPOAYKTOM JEATeIbHOCTH
JBuraress, Kak U MexaHuvecKasl SHeprusl.

Kapruna usmeHeHMs1 TePMUHOJIOTUM HE MOYKET He BO30yAuWTb MHTEpeca MCTo-
pUKa TeIUIOTEXHMKA: 3a CMEHOIl HasBaHUi, MBI HaXOAUM CMeHy B3IJISII0B, BU-
AuM  HOpMHUpOBAHME HOBBIX WJEf, PeBOMIOLUOHU3UPYIOIMX IHEPTeTUKY HaILero
BpPEMEHH.
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5. OcBoeHne OTOPOCHOI0 Terula JABUraTesiedl BHYTPEHHEr0 CropaHus,
paboTamimux Ha TeMJI0XoAax

B copepmeHHO 0COOGHHBIX YCJIOBHAX TPOTEKAeT paboTa JBHraTesell BHYTpPEHHEro
CropaHusi Ha TeIUIOXO0AaX. ITH YCJIOBUSA B BbICLIElH CTeneHH OJIaronpusiTHH JUIS 0CBOe-
HUSI YXOJSIlIell TEIIOTHl Ia30B M OXJIaiamouleii Bofsl. JleJ0 B TOM, UTO Ha CyaHe
umeercsl 0OJIBIIOE KOJIMUECTBO BCIOMOTaTeJbHLIX MEXaHU3MOB, npmsozmmmx B /IBU-
yKenue mapom. Kpome Toro, 3HauMTeIbHOE KOJIMUYECTBO TerJja TpeGYETCﬂ JJIA OTOILIe-
HUS1 BaHHBI U T. . Takum 06pa30M Ha Cy/lHe B HEMOCpPEeACTBEHHOU O6JIM30CTH OT MOTOpa
uMeeTCs1 1esblii psj 0ojiee MM MeHee NOCTOSIHHBIX MOoTpebuTeseil 9HepPruu, KoTophie
MOTyT OBITb Y/JAOBJIETBOPEHBI 3a CUET OTOPOCHOM TEMJIOTHI JABUIaTessl BHYTPEHHEro
CropaHus.

Takux yCJIOBUI HET B CTALMOHAPHBIX YCTAHOBKAX. 3[eCh CIUIOMbL M PSIAOM Ha
GOJIBILIOM PACCTOSIHUM OT AM3eJIsl HET TeIUIOEMKUX TmoTpebuTeseil 0TOPOCHOI SHepruw,
a mepejiaya 9TOif SHEPrHM Ha PacCTOsiHME TpedyeT KaluTaJabHbIX 3aTpaT Ha 000py/ao-
BaHME W 3HAYUTEJIbHBIX 9KCIUIOATALMOHHBIX PACXO/0B.

OTCI0/la CTAHOBUTCS MOHSITHBIM, YTO NEPBbIE YCTAHOBKU C PALMOHAIBHBIM YJIOB-
JIEHMEM OTXOJI0OB TeIUIa TOSIBJISIOTCS HA TeIUIoXoaaxX. 3[ech 3TH _YCTaHOBKH pacIpo-
CTPAHSIOTCA BECbMA OBICTPO M [AIOT NMPEKPACHBIIH. OKOHOMUYECKHiT dPeKT.

B ycioBusix KamuTaauCTHYECKOr0 X03sCTBA OUYeHb TPYAHO, a MHOIJA M HEBO3-
MOYKHO, HaJIafuTh COBIT OTOPOCHOM 9HEPruH MPEeANpPUSITUAM, TPHHALIEKAIMM pas-
JIMuHBIM coOcTBeHHUKAM. [loaromy cTanMoHapHbIE YCTAHOBKH, Ja)Ke MMEIONUe B He-
MOCPEACTBEHHOI 61M30CTH nOTpeduTesIell 0TOPOCHOr0 Temia, He BCerJa MOLYT JOro-
BOPUTHCS C HUMU O HamboJiee palMOHAJIbHBIX (opmax OCBOGHHSI M3GBITOUHOM 9Hep-
ruu. VIHoe [e0 Ha TEIsIoXoje, KOTOPLIA NpPeACTaBisieT co00it eIMHBIi TeXHUYECKU
OpraHusM, MPUHALIeKAILMM OAHOMY BJIaJeiblly. 3[ech HeNoCpeACTBeHHasl MOTped-
HOCTb B O9KOHOMHH TOIUIMBA IPSIMO TOJIKAET HAa OCYIUECTBJIEHME MEpPONpPHUATHM, CBS-
3aHHBIX C YJIOBJIEHMEM OTXOJSALIEro TerJa.

Ha Temmoxojax Bcerja HMMEIOTCSl BCIIOMOraTeIbHbIE KOTJIBI, NPOM3BOASLIME Tap
JUISl HacocoB, Jie0e10K, KPaHOB, PyJieBOi MalMHEI, Opammnwis u T. A. B aTux KoTiaax
CKHTAETCS 3HAUMTETBHOE KOJMUECTBO TOTLTHBA. Ec/u 651 JaHHBIE KOTJIBI OTAIIMBAJIUCh
OTOPOCHOM TEIUI0TOM BHIXJIONMHBIX I'a30B JAM3€JsA, TO €CTECTBEHHO oTmana Obl HeoOXo-
JIMMOCTb B 3aTpaTe TOIUIMBA.

Papubim 06pa3om 5KOHOMWJIOCH Obl TOIJIMBO, 3aTpauMBaeMOe Ha OTOILIEHUE,
BOJlOCHA0)KeHHE U ApyrHe BCIOMOraTesbHbie MEXAHHSMEL 1 yCTpoiicTBa.

CpefHuil pacxoj Temja Ha IJIABHbIE M BCIOMOraTejbHbIE MEXAHM3Mbl MOPCKUX
cynos Beipakaerca mo pannbiM HTK HKIIC chepyromummu mudpamu (B npolieHTax):

[naBHbIE MEXAHU3MBl & . o « & + o & 100%
[TnrateabHbIE HACOCHl . . . . . 2
BeHTHIATOPH it i e 2,7
O61yBKa KOTJIOB, y6opxa Mycopa. . . 0,3
[nasHble MUPKYASLIMOH. HACOCH . . . 3,3
Bo3gyuiHble HACOCHl « « & & = o o & 0,3
OCyIIEHHE TPIOMOB . . « + « o =« -« o002
Pynesasi MamuHa « « . . . .« . o gt b LSS,
uaamoMaluiuHa .« . . . . . 2,1
OTonNeRHe 4 . o' 3wl bzt Wl 1,6
BonocHabweHue . . « . ¢ o o« .o st Qg
Yreuka, KOHAEHCALHSA H np 0y e gy Sy O

UToroe « 1899

Taxkum o0pasom Ha Kayqieie 1009, 3aTpaunMBaeMblX B OCHOBHOM MeXaHU3Me,
najgaer 39%, s3arpaT B MeXaHMSMax BCIIOMOraTeslbHbIX. [ToaToMy mepexsoueHHe 9TUX
MEXaHU3MOB M YCTPOWCTB MOJIHOCTBIO WM YACTUYHO HA I0JIb30BaHUE OTGPOCHOM JHep-
rueit MoyKer CJIY)KUTH HCTOYHHKOM COJIMHOM SKOHOMMHU TOIJIMBA.
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Eue Gosee HaryisfHy0 KapTHHY 3aTpaT TOIUIMBAa HAa BCIIOMOraTejbHbIE KOTJIbI
JlaeT SKCIUIOATAlMOHHAS MPAKTUKA OOJIBIIMX PEYHBIX TemsioXoAoB. [laHHble Hapura-
muu 1927 r. BhIpaKalwTCsT B CAeAyIOMMX Hudpax:

06 Coxmxeno MazyTa B BCHO-
Oncao ten- | N MOWS|  Gommeno MOrATeABHBIX KOTALX
Pox daora X0XOXOB o BaTypaIa —
it pEaRsOERS Bcero l Ha xony
Tos.-naccaxup-
cKull L0k 10 12 000 6008 1666 | 1000
Tosapublit . . . 8 4 890 1640 1046 523
Mroro 18 16890 i 7648 21712 ' 1523

«BoJblye TI0Tepy Teljia B [JIaBHBIX MeXaHu3Max, — nuurer C. I1. ®posos, 1 —
NpY HaJMuMd 3HAYMTENLHOTO UHCJa TOTpeOuTesiell Teria B BU/E BCIOMOTaTebHBIX
MEXaHU3MOB HE MOIJM, KOHEYHO, He INpUBJIeYb BHUMAHHUS TEXHHUYECKHX KPyroB MJIsi
M3yueHusl BOIPOCA BO3MOYKHOCTH HCIIOJIb30BaHMsl IOTEPSHHOTO B TJIABHBIX Malin-
Hax Temia s 00CIy)KUBaHUS JPYTUX MOTPEOHOCTEl CyjHa TEIJIOBO IHEprueii. . .»

IlepBbie MOMBITKY, NPO/ie/IaHHbIE B 9TOM HANPABJIEHUH, OTHOCSTCS elle K J0BOEH-
HOMY BpEMEHH, KaK Mbl y)Ke OTMeuaju Bbiue. OJHAKO CBOEro IMOJIHOrO paclsera
YTUIN3ALMOHHAS] TEXHUKA JOCTUIAeT 3HAUMTE/LHO I03Hee — B TPUALATBIX IOJaX.

Tlo mofcueTam ynomsiHyToro Bhime PposioBa MoTepy Tema ¢ yXoAUMU ra3ami
1 OXJIQXK/JAIOLIel BOMOM Cy/l0BOrO JBUraTeJs JU3eJsi S9KBUBAJIEHTHbI:

[pn momiHoctn cyana — 5000 3. 2. ¢ 12 m TonauBa B CYTKH
5 5 5 2400—2 800 » 6574 X; 3
Jas peyHbIX TENA0XOXOB no 3,5 , % 5

[MosTomy yJIOBJIEHHE AK€ YACTH STOM TEIJIOTHl MOXKET CJIY)KUTH HMCTOYHHUKOM
Gombuioit 9KoHomMuu. TlpocTeifiue NPUMEpHI, 3aUMCTBOBAHHBIE M3 IKCILIOATALMOHHOM
NPAKTUKKU, SABJIAITCA JIyUlIHM TOMY JIOKa3aTeJIbCTBOM.

iy
dAED
b lb
i

Sl

i
f
|
l

|

A\Y
A\Y

= o
% -
y
-
~
T
J_@

Z'_::i

3

d :
il | Ll
I T ] St
F*’_.'—L-L E ,—«‘“"~\ :“‘-J.J_“L______l S I :
T T T TR T LT (T

Puc. 11. YCraHOoBKAa YTHIM3ALMOHHOTO KOTJIA HA Teéruioxone «Duisburgy.
a — KOTeJ1; 8 — IIIYIINTeNb:

1 C. H. ® poxnos, Ucnonb3opanue orpab0TaHHOrO Teria CyAOBHIX nuseneit, Hoeocru co:
BeTCKO# M WHOCTPAHHOW BOJHOW TPAHCIOPTHON TEXHWKH, BHIMYCK BTOpoif, 1931.
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Tak, Ha TemwIOXoAe
«rouncoypry, OTXOJSIIHE L
rassl JIByX Ju3sejieil 1o
300 2. ¢. WCMONB3YWOTCST B
KOTeJIbHOH yCTaHOBKe (puc.
11 u 12) M3 ABIMOrOPHOIO
KOTJIa, 9KOHOMaM3epa u Ie-
perpesarensi. Ilpoussonu-
TenbHOCTh Koria—2 025 xe
NeperperToro napa B Yac Mpu
p =T am. Tlap ucmoybayercst
B TypboreHeparope MOLIHO-
creio 100 kem 1.

Ha camom 6osbiom aH-
TJIAICKOM [acca)kKupcKom
terioxofie «Georgie» UCTIOIb-
3yercsi  O0TOPOCHOE  TeIIo
JABYX UETHIpEXTaKTHBIX AH3e- [

Jieil  JBOMHOrO  JAeicTBUSA - R e it | b O il P
momHocTelo 10000 4. c. 1
KK, YTuausaluoHHbIE Puc. 12. Korex Terutoxona «Duisburgs. Bupn cnepemu.
Kol jpalorT 5 300 xe mapa

B YaC, YTO COOTBETCTBYeT OKOHOMMM 13 m Hedtu B CyTKH 2.

OnHoit W3 MHTepeCHeWIIMX yTUIM3ALMOHHBIX YCTAHOBOK, BBIIIOJIHEHHBIX 3a IO~
CJIEHHE TO[bl, CJIEAYeT NPU3HATb YTUJIM3ALMOHHYK YCTaHOBKY Ha [I€BSITU HOBBIX
HedreBo3ax, nocrpoeHHblx Wi «Standart Oil Co» u ee KoHuepHOB (puc. 13).

Hecmorpsi Ha To, uTO TemMmeparypbl OTXOASIIMX Ia30B JABYXTaKTHBIX JBUTaTesIeH
CPaBHUTEJIbHO HU3KHU, MPUSHAHO BO3MOYXHBIM IPHU HOPMAJIbHOW MOLIHOCTH JBUTATeJIsL
B 4 500 3. 4. ¢. mosiyueHne Ha ITUX CyJax OT yTHJIM3ALMOHHON YCTAHOBKH BCEro Tpe-
Oyemoro KoJyinuecTBa mnapa.

[Mosyuaemasi 9KOHOMHUSI 110 CPABHEHMIO C ABTOHOMHBIM KOTJIOM JOBOJIbHO Cyllie-
CTBeHHA, MO0 MOXKHO CUMTaTh, UYTO Ha CyJaX I3TOr0 KJjacca CyTOUHBIH pacxof To-
IUINBA HA aBTOHOMHBIN KOTEN COCTABIANM Obl 11/4 m.

IMpeKpacHbie 9KOHOMHYECKKE Pe3YJIbTAaThl, JOCTUTHYTHIE NMPH YJIOBIEHHU 0TGPOC-
HOM Teru1oThl, NoOY)KAAIOT He TOJbKO CTPOUTb HOBBIE TEIJIOXOAbl C YTHJIM3ALUOHHOK
YCTaHOBKOM, HO Tar)Ke U mepeobopynoBaThb CTaphle.

B 9roii o6macTi TaK)Ke MOJy4YeHbI OUeHb Xopolnue mnokasarenud. KoHuepH
«Union Castle Line» mno)xenmaBmmii nepeobopynoBarbh cyaHo «Carnaroon Castlen,
opraHusoBaJi pabory TaKum 06pa3oMm, 4TO BCe HeOOXOAUMBIE NPUIOTOBJIEHUS ObLIN C/le-
JIaHBI B TIPOMEXYTKE MEXLy peicamu, elie B TO BPEeMsi, KOrjla M3rOTOBJISIACh YTHIIH-
3alMoHHasi anmapatypa. [locsiefnsisi ObUta 3aTeM yCTaHOBJIeHA B 8-AHEBHBIH CPOK, BO:
BpeMmsi 0OBIYHOI CTOSTHKHM Cy/iHA.

JlocTHrHyTasi SKOHOMUS OTpefeNisieTcsi Cyiefylomumu Aanueimu. B 1931 r., no
YCTaHOBKHM KOTJa, BO BpeMsi AByX peiicoB B IOkuyio Amepuky, 3a 66 nueii uspacxo-
f0BaHO 4 169 m wedry; mocie yCTaHOBKH YTHJIM3aTOPOB PacxXoj He(pTH 3a TOT rKe
CPOK cHM3MJICS A0 3933 m HedrH, Y4TO COCTABJISIET OOILYI0 SKOHOMHUIO 236 m uedru,
3a OJIHU CYTKHU 26366 =28.6=m,

Otcrofa omnpeensiercs rogopasi 9KoHOMUsA 2 138 (yHTOB CTEPJIMHIOB (IpU LeHE
Hedu 60 MMITMHIOB 32 TOHHY).

1 Aiizénuman, HcrnonbzoBaume OTXOASANIEr0 TEIUIa.

2 .M. Benukcounu Bb. 1. 3natonoabc Kui, [lpakruka Hcnonb30BaHuUst Ten~
JIa OTXOMASILMX I'a30B HA COBPEMEHHBIX 3arpaHMyHbIX Teruioxofaax, Tpyxael Hayuno-uccienoBarenb-
CKOI'0 IM3eJLHOr0 MHCTUTYTAa, BhII. 3.



Puc. 14. Yrunuzauuonsas yCTaHOBKA Ha
TpanbIIUKe.
§ — KOTen; 2 — rayumTenby
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Puc. 15. YrunusanuoHuslii xoten TopHu-
Kpara Ha aHIVIMHCKOM MHHOHOCLE.
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Ha puc. 14 u 15 n3o6pa)kensl ABe yTHIM3ALMOHHbIE YCTAHOBKH (HA TPasbLIMKe
# MHUHOHOCLE).

B nocnegnee BpeMs yTHIM3AaLUOHHBIE YCTAHOBKU TMOJIYUYAIOT PACIpOCTPAHEHHE
B coserckom (utore. Terutoxoael, mocrpoexnsie Jlennurpaackumu u HukosaescKumu
3aBojlaMM, 0GOpYAYIOTCS KOTJIaMM M APYrod ammaparypoif, pacCUMTaHHO Ha 0CBOe-
Hue orbGpocHoii TermoTel jABurareneit. (Hampumep, teruioxoapt «Imbanedrby, «Cow3
merauicToBy, «Co03 ropHopabounx» u Jp.)

©. TemocuioBble aHCAMOJIM U KOMOMHATBHI KaK HOBEHIIMM oTam B
HUCTOPUU OCBOEHHUSI OTOPOCHOM TEIIOThI

PaccmarpuBasi TeNJIOCHJIOBBIE YCTAHOBKM KJIACCHMYECKOT0 THUIA, MbI HAXOAMM 3/1€Ch
O[HY MPOCTEHIIYI0 TPAaHCPOPMALMIO IHEPrHH: TEIIOTA YACTUYHO IMpeBpallaeTcsl B
pabory, a 4aCTHUHO TepsIeTCsl.

B ycraHoBKax ¢ 0CBOEHHEM YaCTH OTOPOCHOW TEIUIOTHI «YTHJIb-TENJIOTa» B HATY-
PaTbHOM BH/E IS LIeJIell OTOIUIEHMsT 9Ta TpaHC(opmaLUsi MOXKET ObIThb BBIpaYKeHa
CJIEYIOLIel CXeMOit:

pa6ora

TenJaoTa
TOImivBaA
\\

\ ccraTroyHas OT6pOCHast TemaoTa

Ho B03MOYKeH U JIpyroil KOHCTPYKTHBHBI BapHaHT, NPH KOTOPOM 4acTh OTOPOC-
HOIi TErUIOTHI BHOBb MpeBpallaercst B pabory. [TpaKTHUeCKH 9TO MOYKET OBITb JOCTUIHY-
“TO, HANpUMep, MyTeM MPONyCKa BBIXJIONMHLIX Ia30B Ju3ess1 yepes KoTes, IpUYEM TI0-
JIyYeHHBIH B KOTJIE Tap Hampaejsiercsi B naposylo TypOuny. [lonyuenHele B JaH-
HOM cjiyvyae TpaHC(OPMALMM BBIPAKAIOTCS CIIEAYIOIIEH CXeMOM:

- yTHAb-TennoTa (OTONJIEHHE)

pa6ora 1 (au3ens)
\

TEMA0Td  ———————— yruap-teniora — pa6ota 2 — o16pocias Tenaora TypGHHbI

TonAHBa (koTeur) (typ6uHa)

\ l
' 0CTaToOYHas oT6pocHas Temrora — 1

Tlonyuaemast B JaHHOM CJlyuyae yCTAHOBKA MOXKET OBbITb HA3BAHA TEIJIOCHIIOBBHIM
AHCAMOJIEM, COYETAIOUMM B €MHBIA arperatr NPOU3BOAMTENIEH IHEPrUH: MAPOBYIO
TYypOMHY M JiBUraTesib BHYTPEHHErO CrOPaHHSL. .

3jech Mbl HaGuogaeM upesBbluaiiHo uHTEpecHY (asy paspuTHs, B KOTODYIO
BCTYTACT TEIJIOTEXHUKA: OCBOEGHME OTOPOCHOW TEMJIOTHI BO MHOIMX CJIyuyasiX IIpHu-
BOJUT K CO3AAHMIO aHCcamOuieif, CUHTE3UPYIOIIMX DPA3HOXApPAKTEPHBIE TEIUIOBLIE [BHU-
rarTesu. :

JlmTenbHast ¥ HanpspkeHHast 6opb0a MEKLY NapoBLIMHU Mamurﬁmu, TypbOu-
HaM{d W JABUTaTeJISIMM BHYTPEHHEr0 CropaHusl CMEHsIETCSI 3[eCh IepPHOIOM MHUPHOIO
COTPY/IHMYECTBA X B €MHOI ycraHoBKe. Bopbfa NMPOTHBOMOIOYKHEIX KOHCTPYKTUB-
HBIX HayaJi, 3aJI0)KEHHBIX B pPAa3JIMUHBIX TEIUIOBBIX [ABUIaTeNsIX, B €CTeCTBEHHOI
JIOTHKE CBOEro pa3BUTHsI IPUBOAUT K CHHTE3Y, IPUMUPSIIOIIEMY UX B OJHOM aHcambJie

M KomOuHarte, KOTOPBIH [AeT BO3MOMCHOCTH IyTeéM MHOIOKPATHBIX TpaHC()OpMaLiiii
Jo6uThest Haubosiee TOJIHOIO OCBOGHHUSI OTOPOCOB OHEPTHUH.

Hcropus Texuui, Boim. VI 13
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TenjeHlMss K CO3JAHUI0 TaKUX
ancambiieit umau KomOMHATOB Hauaja
NPOSIBJISAITECS B TIOCJIEHUE TOJbI, U HE
TNO/UI&)KUT COMHEHHUIO, UTO JaJbHeuIme

9 1Iary B 9TOM HanpasJIeHUH JaflyT UCKJII0-
Qﬂ]@ UNUTEJIbHO Ba)KHbIE pPe3yJIbTATHI.

B Buje mpumepa Mbl OCTAHOBHUMCSE
Ha ycraHoBKe «MAN», n300pa)kKeHHoH Ha:
puc. 16.

Bona, ompbiBalollast japuraresib a,
LMPKYJIMPYeT B HANPaBJIeHUM, yKasaH-
‘ HOM CTpeJIKaMu, TIPOX0Jst uepes Koren b.

B arom mocsiesnem nosydaercst nap Hu3-

Koro japyenus. Jisi mojiyuyeHusl napa

t 0oJjiee BBICOKOI'O JABJIEHUS CJIYKUT KO-

' TeJI ¢, KOTOPBIf OMBIBAETCST BBIXJIOTIHBIMU

Puc. 16. TemnocuioBoii ancamosb (tTypouna_ju  Fa3aMi. Brpixionnple rasel  IPOXOAAT

ABUTATEIb BHYTPEHHEr0 CrOPAHUS). criepBa uepes reperpesaTesib BbICOKOI'0-

JABJIEHHsT e, 3aTeM uepe3 YIOMSIHYTBIiE

KOTeJ ¢, uepe3 reperpesaTesi HU3KOIO faBreHusi [ W SKonomaiizep d. M3 meperpe-

BareJiell BBICOKOIO M HM3KOIO JaBJIeHHUsl map NMOJABOAMTCS K COOTBETCTBYIOLIMM CTyTe-
HSIM NIapoBOM TypOUHBI g.

Taxum o0Opasom mosiyvaercsi, uro naposasi Typbuna paboraer 6e3 pacxoia
TOIUIMBA 34 CUET MCII0JIb30BAHUsI OTOPOCHOrO Teria JABUrareseil EHYTPEHHEro cropa-
HusA. Tlpy 9TOM Ha Ka)1ylo JIOIIAJAMHYIO CUITY, PA3BUBAEMYI0 OCHOBHBIM /IBUTATEJIEM,,
nojyuaercst B Bujae npusokenust 0,36 4. ¢. or mapoBoii TypOunsl. MHBIMU CII0BAMH,,
MOIIHOCTL YCTAHOBKM 3a CYET YTUJIM3aLUU OTOPOCHOIO TEIja MOYKET OBbITh YBEJIH-
yeHa Ha 309%,.

K uncily CHHTETMYECKHX YCTAHOBOK, PACCUMTAHHBIX HA JIOTIOJIHUTEJIbHOE IPO-
M3BOJICTBO MEXAHMUYECKON OSHEPIMM 3a CyeT OTOPOCHOIl TEmJIOThI IBUrATeJIsi BHYTPEH-
Hero CropaHusi, OTHOCHTCSI TaloKe KoHCTpyKuust «Stilly, samarentosannast B 1910 r.
(nepspiii marent) ¥ 1913 r. (Bropoii mareHt).

Bo Bpems BoiiHBI ObIJIO 3ampelieHo oOrjamarb CBefeHust 00 9TOM M300pPETEHHH..
Tosibko B 1919 r. ony6nuKoBaHbl JJaHHBIE 0 KOHCTPYKIMH M Pe3yIbTaTaX MCIbITAHM S,

[lo mpunuuny peiicteusi jasurarens «Stilly npejicrapiisier «raso-napoByio» Ma-
LIMHY .

Bepxusisi wacth ummuuapa aroro apuraresisi paboTaer 1o 00bIKHOBEHHOMY ABY X~
TAKTHOMY LMKy Jusenst. OTXOAsiMe rasbl MOAOTpeBaloT BOLY, KOTOpasi MOCTyHaeT
3arem B pybaimKy ausensi. 3jech Boja jorpesaercsi 1o Temmeparypsl 176° LI (moutn
Jl0 TOUYKH KHUIIEHUsT) U TI0JJa€TCs 3aTeM B TpyOuaThlil KOTeJI, I/le ¥ NpeBpallaeTcs B mnap..

ITap mopaercsi B HWKHIOW dYacTh LMJIMHApA (1OJ IIOpLIEHb), rjae u paboraer,
KaK B OOBLIKHOBEHHOI MapoBOW MalMHe.

IMoapo6ubie onbiTh ¢ ABuraTessimu «Stilly, ony6uKoBanHbe B 1922 1., yKasbBaoT
Ha SKOHOMMYHOCTDH O9TOH KOHCTPYKLUH M BO3MOXKHOCTb JAJIbHEHIINX YCOBEPIUEHCTBO-
BaHUM.

ComnocraBnsisi NpUBEJEHHbIE TIPUMEDPBI, Mbl IPUXOJUM K BBIBOJY, UTO Pa3BETBJICH-
Hasl Lienb MHOr006pasHeIX npeobpa3opanunii sHepruu jaer Hanbosee mnosaHoe U dpper—
THBHOE OCBOEHME TEIUIOTHI CONOKEHHOI'0 TOILJIMBA.

Tpynno mpexckasarh panbHeifmme NyTH Pa3BUTHSL TEIJIOTEXHUKM B AAHHOM Ha-
npapsiennu. TlepcreKTuBbl, OTKPHIBAKOIMECS B 9TOi 06J1acTH, MOJIEKAT TUATEILHOMY
usyuennio. OTMETHM, HanpuMep, 4To H306peTeHne ra3oBoil TYpPOUHBI OTKPOET BO3MOYK-
HOCTb HOBBIX KOMOMHALMIl B Ipe/ieiax eAMHOro Teriocusoporo ancambssi. Bosmoykno,
yro rasopasi TypOuna Oyjer paboraTh HAa BBIXJIONHBIX I'a3ax JABUIATeNIsl BHYTPEHHEr -
Cropanusi, 4To rasoBasi ¥ naposasl TypOMHBI TaroKe OyLyT COUeTaTbCsl B €JMHOM ycTa-
HOBKE U T. JI.

NATRITRAYWI S

NIV TSETRTLD
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A. TYKOB

K ncropuun nsobpereHns aBTOMOOH.IS

K natupecsituieTHio u3006peTeHHs] aBTOMOOH/AS C MOTOPOM
BHyTpennero cropanusi [. Hdaimrepom—29 aBrycra 1885 r.

Kparkuit 0030p mMaTepuanos 10 ucTopuu uzobperennst aBromoGuis. IlapoBast mamHa Ha TPaHC-
1OpTe H OTPAHMUEHHOCTH C(epsl ee npumeHenus. OCHOBHAsi NPOOJEMA CO3/AHUST MEXAHHYECKOTO
Ge3pebCOBOr0 TPAHCIIOPTA — TPAHCHOPTHBIH MOTOP. ITyTH M NONBITKH pEIIeHHS 9TOil npobJiemMsl:
11apoBoit aBTOMOOMIIb M CTANMOHAPHEI ragoBeiil ABurarens. Mx snaueHue B jiese KOHCTPYHPOBAHMS
TPAHCIOPTHOT'O JIBUTATENIsl BHYTPEHHero cropanus. Padorsl OTTo, paboThl Jlanrena u [aiimnepa.
Cosznanue JlaiiMaepom MOTOpA /JUIsl aBTOMOOMISL M pPOXKIEHHE aBTromoOmist .

POBHO MoJIBEKA TOMY Ha3ajJ MHOTOYHCJIEHHbIE TOMBITKH CO3JAHUS CyXOMyTHOTO Me-
XAHNYECKOr0 OSKUNa)ka ObUIM YJauyHO 3aBeplleHbl paboTaMud HEMELIKOT0 KOHCTPYK-
Topa-usobperarenst ['otnuba Jlaiimiiepa, BrepBbie MOCTPOMBIIEr0 NMPAKTHYECKH MPH-
rofHyl0 MEeXaHHYEeCKYyl0 TO0BO3KYy — aBTOMOOWJIb C MOTOPOM BHYTPEHHEr0 Cro-
pauHusi.

BypHblii pOCT MPOMBIIIIEHHOCTH , PA3BUTHE KAIUTAIMCTHYUECKOTO CEILCKOT0 X035Tif-
cTBa, BCE YBEJMUMBAIOLIMIICA TOBapooOOPOT BHYTPEHHEH M BHEIIHel TOoprosimu,
c60CTpeHrE M@X/LyHAPOAHBIX OTHONIEHHIi, MPOJAMKTOBAHHbIE PASBUTHEM KalUTAIM3Ma
B Konme XIX B., BbI3BAAM HEOOXOMMMOCTb B MepeOpocKe OOJIBLINX Macc rpysos
W JTofeil K Ba)KHEMIIMM >KeJe3HOJOPOYKHBIM Y3J1aM M KPYIHBIM CYJA0XOAHBIM raBa-
HsM. B cBOI0 ouepeib, CTapble Ty)KeBble CpEICTBA TPAHCIOPTA y)KE HE COOTBET-
CTBOBAJM BO3PACTABIIMM MOTPEOHOCTAM B CHCTEMATHUYECKOM U PEryJIIPHOM (IUTAHUU»
rpysamy Pa3BHBAIOIIMXCS YKEJIE3HBIX JI0POT M TApoBOro CyJ0XO/CTBA.

Jisi  yNOBJIETBOPEHMS] ITUX HOBBIX TpeGoBaHMi HEOOXOAMMO ObUIO HE TOJILKO
MaKCHMaJIbHOE pasBUTHE CTapblX, HO M CO3/laHMe HOBOrO BH/[A TPAHCIOPTA, KOTO-
pBlif, KpoMe TOro, JO/DKeH OblT 00€CTeunTb [1epeBO3KH JIOKAJbHOTO XapaKTepa,
T. e. OplCTpbIe TEepeGpPOCKH Ipy30B M JIOfeil HA KOPOTKHE PaCCTOSHHMS.

ABTOMOOMJIb — OLICTPOXOJHBINA, JelIeBblii M HAAKHBI BUJ TpPAaHCIOPTA — U
SIBUJICST OTBETOM M300PETATeIbCKOl M KOHCTPYKTOPCKOM MBICJIM HA  «COLMAJIbHBIMA
3aKa3» 9I0XH. :

ECTeCTBEHHO, UTO TOSIBJIEHNE HOBOW OTPAC/H OOIIECTBEHHON TEXHMKH, MOJIYYUB-
ureif KpyrnHoe NMPOMBIIUIEHHOE M XO3SICTBEHHOE 3HAUEHHE, BBI3BAJIO LENbli psiL T10-
MBITOK JaTh €€ NCTOpUuecKuil renesuc. Tem He MeHee, CKOJbKO-HUOY/b Y0BJIETBOPH-
TEJIbHOI'0 UCCJIEA0BAHUS MO UCTOPUHN l/l306peTeHMﬂ ABTOMOOUJIST HET U A0 HACTOSUIEro
BPEMEHHU.

CyuecTByoliast pyccKasi ¥ MHOCTpaHHash HMCTOPMKO-TEXHMUECKasl JIMTeparypa,
MOCBSIILEHHAs] 9TUM BONPOCAM, BeCbMa pasHooOpasHa Kak Mo COAEP)KAHHIO, TAK H TI0
riay6uHe oxBara TpaKTyemoro mpeamera. Hapsily ¢ conmiHbIMU MoHOrpapusMU 110
OT/IeJIbHBIM M300peTeHHsIM 1 001 PHOI IATeHTHOI JIMTepaTy poit UMEIOTCSI CAMBIE PA3HO-
oGpasHble H3laHUs1 BILUIOTh JI0 TOMYJIAPHBIX Opounop. OJHAKO0 MOJb30BATHCS HMHU Cie-

1 B pacrosinieit 00uneiiHol cTaTbe MBI KPATKO OCTAHABJIMBAEMCsI TOJNBKO HA TEPBOM artane
PasBUTHSI aBTOMOOMJIBHOIO MOTOpA M Camoro asromoOmsisi. IMocnenyiouiee pasBuTHE MOTOpA, MIACCH
B LIJIOM M HCTOPHSI aBTOMOOMIIECTPOEHUST KaK CaMOCTOATEILHON OTPACIH MPOMBIIUTEHHOCTH SIBJISI=
IOTCS TIPEAMEeTOM CrenuanbHOi paborsl aBropa.
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ayer ¢ 60JIbII0i 0CTOPOYKHOCTHIO. B nepBy1o
ouepeib CTPOroMy KPUTHYECKOMY aHaIu3y
JODKHA OBITh TOJBEPrHyTa HMHOCTPAHHASI
Jureparypa, u060 HMCTOPUKO-TEXHHYECKHE
paborel, u3naBaembie B JI000M KamnuTa-
JINCTUYECKOil cTpaHe, 00BIUHO HU300MITYIOT
SIBHO INOBUHUCTUYECKHMU TIIONBITKAMU BbI-
JaTh TO WM WHOE M300peTeHHE 3a IPOLYKT
«CBOEro», OTEUECTBEHHOI'0  TEXHMUECKOIO
TeHUsI.

LleHHBIM MaTepHaJoM JUIsi HCTOpHMKA
TEXHUKM SIBJISIIOTCST aBroOuorpaguueckue
MpoM3BeeHNsT CaMUX M300peraTeneii, omu-
CBIBAIOIIMX CBOM PabOTHI, XOTs BIIOJIHE I10-
HSITHO, UTO U B HUX OTCYTCTBYET 00BEKTUB-
Hasl OLEHKa poJii APYruxX usobperareseii.
B o6nactu aprorpancnopra K IMOA0OHBIM
paboTam OTHOCSTCSI KHUTH: M300peraresist
nHeBMaTuueckux wMH JleHiona, OAHOro
M3 MEePBbIX KOHCTPYKTOPOB aBTOMOOMJIST —
Benna, amMepuKaHCKOro  KOHCTPYKTOpa
aBTOMOOUJISI W POJIOHAUAJIbHUKA IOTOYHOI
cucreMbsl npou3sBojacTBa — Poppa ' u ap.,
0e3yCJIOBHO MHTEPECHBIE U BO MHOIOM I[eH-
HblE IO Marepualy, HO, KOHEUYHO, Jarolue Puc. 1.

KpaliHe 0JJHOCTOpPOHHEe OCBelleHHe (PaKTOB.
B 9tMX KHMIrax MO)XHO HalTH NOApPOOHBIE OMMCaHUs paboT caMHX aBTOPOB-U300pe-
TaTeJeil ¥ MCTOPUIO BO3HMKHOBEHUSI M PA3BUTHUSI UX MPEANPUSITHN, HO HAO TOMHUTD,
YTO KQ)K/IBlif aBTOP CTapaTesbHO yMajauuBaeT o paborax Apyrux usobperareseit, a eciiu
¥ YIIOMMHAET 0 HUX, TO TOJIbKO B TOM CJlyuae, Korja emy HeoGX0AMMO JI0Ka3aTh CBOif
NPUOPUTET HA TO WM MHOE M300peTeHue.

Be3 comHeHus1, UCKIIIOUUTEIIbHBII HHTEPEC MPeJICTaBIISIIOT MaTeHTHBIE €)KErOIHUKH
[0 aBTOTPAHCIOPTY; K TAKHM KHHIAM MOYXHO OTHECTH «E)KerogHuKH aBTOMOOMIIBHOM
U CyJIOMOTOPHOI TPOMBIIIJIEHHOCTHY, H3/laBaembie «["epMaHCKUM HMIIEpPaToPCKUM
aBTOMOOUIIBHBIM KIyGom» ¢ 1904 r.

3roT €XKErogHuK aaer n0}1p06m>1e CBE/ICHUSI O IATEHTAaX U HOBUHKAX aBTOMOTOD-
HO TeXHMKHU U npombluuieHHocTr I'epmanuu, ABctpuu, Auranu u Amepuku. Bosbmme
TOMa ero (00bemom OT 25 10 35 ney. JIMCTOB) cofepykaT fo 1 000, a uvame u Gosee jo-
KyMEHTaJIbHBIX MATEHTHBIX uepTe)xeil u ¢ororpadumii. TuiareabHo nmogobpanHoe, cucre-
MaTu3upoBaHHOE M 00paboTaHHOE COJepYKaHME OTHX e)KeroAHUKOB siBjisieTcsi e3y-
CJIOBHO IIEHHBIM MATEPUaJIOM I10 MHTEPECyIOIleMy Hac BOmpocy 2.

Kpome Toro, npeacrapisiiorT uHTEpec M CreuuasbHble (pupmeHHble nfanus. Ot-
AenbHble GUPMBI MM TIPEATPUSTHUST BBITYCKAIN K CBOMM IOOMJIESIM CIELMalbHO 3aKa-
3aHHbIE OPOUIIOPEI UM CTATbU, OCBEIIAIOLUIME B LEJSX PeKIaMbl POJIb AAHHOW (HPMBE
B Pa3BUTUM ABTOMOOMJIbHOM TeXHMKH. ECTECTBEHHO, UTO B TaKuX paboTax 3acayriu
JaHHON (UPMBI OKA3BIBAIOTCST MPEYBEIMUEHHBIMM, A JOCTIIKEHHsT KOHKYPUPYIOUWMX
NPEANPUSATHIL PUCYIOTCST B HENMPUIJISIHOM CBETE MJIM MPOCTO ymasuupaworcs. K mo-
CJIeIHEMY TUITy pabOoT MOYKHO OTHECTH, HANPUMep, GPOLIIOPY, BBINYIIEHHYIO [0 TIOBOY

1 Deunlop I. B., The History of the Pneumatic Tyre. Dublin.

Benn K., Moii >kusnennsiit nytb u mou usobperenusi, M.—JI., 'z, 1928,
®opn I'., Most Ku3Hb U Mou moctmkenusi, JI., «Bpemsy, 1924,

? Jahrbuch der Automobil- und Motorbootindustrie. Im Auftrage des Konserlichen Auto-
mobil-Klubs. Hergeg. von Ernst Neuberg. Berlin. Hanpumep, Kaublii nareHT TOYHO AaTHpO-
BaH, yKasaH ero Homep. B Oonbumucrse «E)KErofHUKOB) MOMELIEHbl UHTEPECHBIE CTAThH, MOCESi~
IEHHbIE OTJIBHBIM IPOGJIEMaM aBTOTPAHCIIOPTA M ABTONPOM3BOJICTEA.
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40-etHero ro0usest apromoOuiIbHOM (upmbl Jaiimnepa . B Heil ocBemieHsl pabOThI
Iotnuba Jaiimiepa Hajx NepBHIMM ABTOMOOMJISIMM M IOAPOOHO M3JI0XKEHA SBOJIIOLHSA
KOHCTPYKUHMU aBToMoOuIeit hpupmbl Jlaiimiiepa, HaunMHasi OT MOTOPHBIX KOJISICOK 1885 .

Hcropuky-ucciegopareno, padorawuemy B 00JacTH UCTOPUM aABTOMOOMJILHOM
TEXHUKH, HEOOXOAUMO KPHUTHUECKH TOAXOAUTh K 00paboTKe 9TOr0 Marepuasa,
uTOObI TPM TIOMOILM MAapPKCHCTCKO-JIEHMHCKOM METOROJIOTMU JOWUTU 10 00001ieHH i,
«BCKPBIBAIOIIUX 3aKOHOMEPHOCTb TEXHMUECKOI'0 PAa3BUTUS U IIOKA3bIBAIOIINX, KaKOH
OMBIT IPE/IUIECTBYIONIEr0 MOYKET OBITb MCIOJIB30BAH IMPU PAa3peLIeHUH COBPEMEHHBIX
TEXHUUECKUX Ipobsem» 2 HA TPaHCIIOPTE.

Cnabocte ¥ mecTpoTa MHOCTPAHHBIX PaboT, TMOCBSIIEHHBIX BOMPOCAM HCTOPHU
ABTOTPAHCIIOPTA, HE MOIJIM He OTPAsuThbCSl M HAa PYCCKOil JiuTepaType 10 HCTOPUH
apromobmsis. Jlo peposmonuu B Poccuu He BBIILIO HU OJHOM KHUIH, TOCBSIIEHHOM
MHTepeCcyIoleMy Hac BOIPOCY M Jaj<e Temepb Mbl PACIoJiaraeM BCEro ABYMsl KHUTaMU
110 MCTOPUM pA3BUTUSA aBTOMOOWISI. IT0 — KHIDKKA [Jpoxoxuna O. «Bex aBro» 3
u Gpounopa Mepycamumckoro A. «ABTOMOOHIBY 2.

O0e KHUI'M 0XBATBHIBAIOT UCTOPHUIO ABTO, HAUMHASI OT «IOMCTOPUUECKHX» aBTOMOOH-
Jieii ¥ KOHuasi COBpPeMEHHBIMH NpofuieMaMy aBTOMOOMJIbHOI TexHnKu. McTopust uso-
OpereHusi mepBbIX aBTOMOOMJIEH B 06eMX KHHUraxX IOJIyuydJia HECKOJIbKO pasjiuyHoe
TOJIKOBAHHUE.

Opnaxko ucnosib30BaHME HENPOBEPEHHOTO M OJHOCTOPOHHE H3JI0)KEHHOI0 Mate-
puana mnpuseno poxokuHa K HesepHbIM BhiBogaMm. Ipoxoxun O. us 40 cTpaHui
TepBoit raBpl cBoeil KHuru «M3o6pereHyie aBToMOOMIIST U ero nmepBbie warky 18 crpaHui
orsoauT Kapny Benny u ero paboram. Beio 3aciyry cosganusi aBToMo0uIsl aBTOP NPH-
MICBIBAET MCKJIIOUUTEILHO 9TOMy u3obperarenio. IlaBasi Gosee M meHee M0ogpoOHOE
onucanne pabor Benua naj mepBeiM ero apromodusem (1885 r.), IpoxoxuH yTBep-
JKIaeT, 4yro KapOwopatop u audepeniuan usodperensl taroke Kapiom BeHrom.

Me)xay Tem KapOropaTop ObUT CKOHCTPYHPOBAH M mIpumeHsscs Bpoaiironom ere
B 1876 1. 5, a opHa u3 KOHCTPYKIWMit Audepeniuana Obuia npeiokeHa Onesnpopom
Ilexepom B 1828 r. 6,

Haiimsepy [poyOKUH yjessieT BCero HECKOJIbKO CTPOK. YIOMHUHAsI MHMOXOJ0M
00 usobperennn [aiimsepom B 1885 r. «MOTOPHOrO BeJIOCHIIE[A», ABTOP CTAPAETCSI
3aKPeNUTh PUOpUTET HA M300peTenne motopa 3a Bewiem. ['oBopsi 0 MepBBIX OBICTPO-
XOMHBIX ABHraTessix, [poyoxun numer: «B 1855 r. 7 Ilaiimuep nsobpesn ObICTPOXOA-
HBIi YeTbIPEXTAKTHBI JBUraTes b, KOTOPBI CUMTAKT POJOHAYAILHUKOM aBTOMOOMIIb-
HBIX MOTOPOB, HO 9TO HEBEPHO, TAK KaK JBuraresb Ilaiimiepa umes sanaabHylo TPy OKy.
BeH1t ke mocTponst GbICTPOXOAHBIN BUraTe b C IEKTPHUUECKUM 3a)KHIaHueM» 8. 3/1ech
BEPHO OTMEYEeHBl KOHCTPYKTHBHBIE PA3JMuMsi NEPBBIX aBTOMOOMILHBIX MoTopoB. Ho,
OUYEBH/IHO, BECbMa MOBEPXHOCTHOE 3HAKOMCTBO C YCTPOMCTBOM JIaiiMJIEPOBCKOI0 MOTOPA
U II0JIHOE He3HaHMe pabor [laiimiepa, ChirpaBUIMX OOJIBIIYIO POJIb B @BTOMOOHMIIECTPOE-
HUM, 3aCTABJISIIOT ABTOPA JaBaTh HENPABUJIBHYIO OLEHKY POJIM 9TOro M300peTeHus.
Bce 910, BeposTHO, 00BSCHSIETCSI TeM MaTepuasoM, KOTOPBIM pacrojaraj aBTop Npu
COCTABJIEHUH CBOeif KHuru: B 1928 r. Ha pyCcCKOM $13bIKE BBILLIM YIIOMSIHY Thi€ HAMU BbIlIe
memyapsl Kapna Benna, B KOTOPBIX OH BCEMHM CpPEICTBAMU CTPEMUTCsT BBIAATh
cebs1 3a mepBOro KOHCTpyKTopa apromoOuiisi. CpaBHMBasi UEJbIH DIl IOJIOYKEHHH,

: llggr. V., 40 Jahre Daimler-Motoren. Ein Beitrag zur Geschichte des Automobiles. Stutt-
gar :

23BopbKkHuH A, OCHOBHbE BONPOCH IPENOJABAHUS M M3YUEHHsI HCTOPHU TEXHHKH,
I cOopuux «Mcropun TexHuxm», 1934, crp. 22.

3 Oposxoxun O. (H. Konnparenxo), Bex asro, Orus, «Monogast reapmusy, 1931.

S Mepycanumckuit A., Apromobmib, M., aku. usz-po «Oromexy, 1929, crp. 48.

5Schwartze Th. Die Gasmaschine, Leipzig 1887, S. 19. L

¢ Marent Ouesudopa Iexepa or 25/1V 1828 r. 3a Ne 3524 (cm. Sou v estre P., Histoire
de l’automobile, Paris 1907, p. 67).

7 OrmeruM Kctatd, 4to B 1855 r. [aiimnepy G6bu1o Beero 21 r., B 9T0 BpeMsl OH paborasn
B KauecTBe II0IMACTEPbs] HAa CTAHKOCTPOUTENLHOM 3aBojie 'papennrazen B dibsace, K paboram e
HaJ MOTOpAMM TPUCTYIMJI TONBKO ¢ 1872 T., KOrja Hayan Cayxurb Ha 3asoae OTTo.

8 IIp 0 U H, yKas. cod., crp. 40.



K UCTOPUUN M3OBPETEHMA ABTOMOBUWIJISA 167

BBIBUIaeMblX DeHlleM B €ro KHure, ¢ aprymeHramu JIpo3OKuHA, HETPYAHO YBU/ETH
TPUUMHY OIIMOOK IOCJIEHErO0.

Bosiee nposepeHHbli (paKTHUECKHiI MaTepuan MO HUCTOPUM ABTOMOOMJIBHOIL Tex-
HUKU TIPUBOAMTCS B HeOobIIoif Opounope A. HepycamumcKoro.

Cunrasi [lalimyiepa «pojoHauaJbHUKOM COBPEMEHHOI0 aBTOMOOMJIM3MA», aBTOP
JlaJiee COBEpILEHHO NPABUJILHO 3aMEUAET, UT0 «II0 CIIpaBefIMBOCTH 3a [laiiMaepom MO)K-
HO MPU3HATh B 9TOM OTHOILEHMM JIMIIL (POpMasibHOE IEPBEHCTBO, TAK KaK OJHOBpe-
'MEHHO C HUM U HEe3aBHCHMO OT HEro paboTayu u Apyrue KoHCTpyKropa... Kapi Beni
B [epmannu, Oajnc u Popi B Amepuxey . OfHAKO UMTATENIO COBEPIIEHHO HEMOHSITHO,
1ouemy VMepycaquMCKuil TpuIles K TaKUM BBIBOJAM, TAaK KaK OH COBEpIIEHHO
He JlaeT XapaKTepuCTHKU paboT otux usoOperaresneil. LluTupyembie )Ke HaMH CTPOKH
‘0 TEPBBIX OEH3MHOBBIX ABTOMOOMJISIX SIBJISIIOTCSI B KHHUIE IOUTH €JMHCTBEHHBIMH.

B 1932 r. Bbuia KHkka Ilxeiteposoii 2, aBTOp KOTOPOil AaeT J0BOJILHO MHTE-
PECHbIH Marepuas 0 9KOHOMUKE aBTOTPAHCIIOPTA M KOE-YTO 10 HUCTOPUM ABTOIPO-
MblILIEHHOCTH. K coykajieHuio, KparKuii mepedyeHb u3o0peraTesieii ra3oBoro MoTopa
M aBTOMOOMJISA, TIPUBEAEHHBIA B IepBOil IyiaBe 9T0if KHuru (6 cTp.), He BHOCHT IOYTH
HUUYEr0 HOBOI'O IO CPABHEHHIO C YIOMSIHYTBIMH BBILIE paOOTaMHU.

TaKoBO I10JI0)KEHIHE C OCBELEHHEM BOIPOCA 0 BO3HHKHOBEHMH TIEPBBIX aBTOMOOM-
Jleli B PyCCKOil JuTepaType, CHELMaJbHO MOCBSILEHHONW MCTOPUU aBTOMOOMJIBHOTO
‘TpaHcniopra. Hey/loBIeTBOPUTEIBHO M3JI0)KEHO pa3BUTHE aBTOMOOMJISL M B JIUTEpaType
110 UCTOPHU TPAHCMOPTHOIT TexHuKH. Tak, Hanpumep, us Kuuru Bponurreiina «kcro-
pust TexuuKmy, T. 11 (cTp. 99)3, MBI MOYKeM y3HATh, uTo «B BeHe Haj yCTPOiCTBOM aBTO-
MOOMJISI, TPUBOAMMOIO B JBI)KEHHE Iapamu KepocuHa, pabdoran ¢ 1861 r. 3urdpupn
Mapkyc» 1 uro «B 1875 r. emy JelCTBUTEIbHO y/1aJ10Ch CKOHCTPYHPOBATh ABTOMOOUIIb,
KoTopblii HaXoauTCs1 B Bene (B aBromobunbHoM KiyOe)y. O Iaiimiepe u Benne aBrop
«coodiaer cieayouiee: «bputo emle japa uesoBeKa, B rosioBaX KOTOPBIX Kpemnko (1) 3a-
«ceia Mjess aBTOMOOMIISL C ra3oBbIM JBUraTeseM. OTH [BA UEJOBEKA CIIY)KUJIM TEXHH-~
Kamu Ha (abpuke rasoseix jsuraresneii Orro u JlaHresa, OAMH U3 HUX Ha3bIBAJICS
Cornnbom [Haiimsepom, a jgpyroro 3sanu Kapnom Bennem» 4. Jlasee B HECKOJbKHUX
cTpoukax Bpowumreiin coofllaer o MepPBBIX CaMOJABIKYIMXCS dKuna)kax Ilaiimuepa
u Benna, M 910 BCE, UTO MOYKHO HaliTH y aBTOpa 00 M300peTeHun apromoOussi. Jlerko
3aMeTUTh, YT0 BpOoHIITEHH orpaHuuuiIcst 0osiee UM MeHee JN0OPOCOBECTHBIM H3JIOMKE-
HUEM TOro, 4to cKasaHo 00 usoOperenuu apro y Penparaysa (Feldhaus) B ero Kxure
«Ruhmesblédtter der Technik» 5.

Ouesuano, mnojarasice Ha aproputer denbaraysa, Bpoumreiin coo0llaer HeBep-
Hblii axT o coBmecTHoOit padore [aiimiiepa n Benua na sasoje Orro u Jlanrena. desbi-
rays (a 3a HUM Bponmreiin), nopuaumomy, cmemusaer Benna ¢ Maiibaxom, ¢ KOTOPBIM
JeiictBuTesnbHO Jlalimiiep oHO BpeMmsi CIIy»Kusl Ha 3apoje Ortro. Benil ke HuUKOrja
corpyanuKkom Otro He Obi. B panbHelimem wusnoykenun Bpowmreiid, cosep-
WIEHHO HMYEM HE apryMEHTHpPYsl, BLICTABJIsIET HA mepBblii miaH paborel Mapkyca,
ocraBnssi B Tenu [aiimiepa u Benuna. Mapkyc, AeiicTButesnbHo, paboras HaJl CO3/a-
HUEM aBTOMOOMJISI, HO Heylaud C KOHCTPYMPOBAHMEM MOTOpA HE Jad €My BO3MOXK-
HOCTH NpaKTHYeCKH OCYILIEeCTBUTL CBOE H300pereHue.

Koneuno, nac He oueHb HHTEpeCyeT BONPOC O NPUOPUTETE TOIO WIIM APYroro
usobperarens. dakr ogHoBpemenHoctH pabor Mapkyca, Maiimnepa u Benna nnmb
TI0JITBEPXK/IAET TO T10JI0)KeHKE, UTO B rocsiefHeil yerseptn XIX B. cymiecTBoBasa sipKo
BBIDAKEHHASI TIOTPeGHOCTL B CO3AAHUM 0€3pesIbCOBOI0 MEXAaHUUYECKOr0 TpaHCIOpPTaA.
{Q[HAKO BCSIKOE MCTOPUYECKOE MCCJIE0BAHUE JOJDKHO MPEXKAe BCero omnmparbcs Ha

l1MepycanduMcKui A, ykas. cod., crp. 10—20.

2 ueitgoposa I.TI. TIlyru pasBuTus asrocrpoeHusi, M.—JI., AproaBuausjar,
1932, crp. 84.

s BpounmrTein M., Heropus rexuuxu. Iyt u cpeacrsa nepexsmienusi, T. II, Tus,
M.—J1., 1926, crp. 194.

4 Tam e, cTp. .

SFeldhaus F. M., Ruhmesblitter der Technik, Leipzig 1924, S. 230—235.



168 . A. TYKOB

cTporo mposepexHble (axTel. BponmreidH ke, nepeoueHuB Beiel 3a denbaraysom
3HaueHue padbor MapKyca, corpemmus npoTuB 9TOro’ NpaBuIa.

B cBsisu ¢ T€M, uTO MCTOPHST BOSHUKHOBEHHUS] aBTOMOOMJIS TOJIyuMJIa HEL0CTATOU-
HOe OTpa)KEHHEe B CIEeLUaIbHOM MCTOPUKO-TEXHHYECKON TPAHCIOPTHON JiMTeparype,
aBTOMOOMJIb TOYTH COBEPIIEHHO HE YIOMMHAETCS B paboTax, MOCBSILEHHBIX M 061Leif
ucTopun TexXHuku. Tak, manpumep, Haxuuierep us 265 crpanun csoux «Ouepkop» *
YAeJISieT aBTOTPAHCIIOPTY BMECTE C aBTOCTPOeHUeM Bcero 7 crpanuil. [1o moBoxy nsoGpe-
TeHUs1 aBTOMOOMIsA apTop TmmeT: «[losiByIeHue IerkKnx MOTOPOB MO3BOJIMIIO B BEJIOCUTIE-
Aax 3aMEHUTb UMU pabOTy 4eJI0BEKA HOraMu: TMOJIyunsICcsl MOTOLUKII. Korga MoTop Obijk
TOCTABJIEH HA TeJIEYKKY, I0JIyYHJICST COBPEMEHHbIIT aBTOMOGHIb. ABTOMOOUIIBHBIIN TpaHC-
HOPT PacTeT B MMUPOBOM XO3siCTBE C HEBEPOATHOM OhICTpOTOify (cTp. 231). [lamee
aprop B 001WX (pasax JAaer nepeveHb CYLIECTBYOMX TUIIOB aBTO U COOOIIAET O pocTe
aBTOmMapKa Ha 3eMHOM miape. O TOM, YTO MPEAIIECTBOBAJIO B TEXHUKE ITOSIBJIEHNUI0 ABTO-
MOoOUIIsl, KTO ¥ KaK ero KOHCTPYHPOBAJ, KaK pasBUBaiach KOHCTPYKIMS aBTOMOOMJIA,.
Haxuwvterep ymanuusaer. Ilogo0Hoe yNpOIIEHCTBO COBEPIIEHHO HEAOMYCTHMO JaXKe:
B TOM CJIyyae, eCJIi aBTOp XOYeT aTh IMIIb OCHOBHbIE TEXHMYECKHE IIPEJCTABIIECHHS,,
Juuib Te 00Ue NPUHUMUIBL BCEX TPOLECCOB NMPOM3BOACTBA, 3HAKOMCTBO C KOTOPHIMU:
HEOOX0UMO /ISl TIPABUJILHOTO MOHUMAHUS YKU3HUY 2.

Ta »Ke nevasbHasl yyacTb IOCTUIJIA aBTOMOOMIbL U B KHure Mpanuikoro 3. Kasa-
JIoCb Obl, UTO B KHHUIE, NAOLIeil NPEUMYyLIECTBEHHO UCTOPHIO TPAHCIOPTHOM TEXHUKH,
MCTOPUU ABTOMOOMJIbHOM TEXHHUKM CJIeloBajio Obl YAEIUTb JO/DKHOE BHUMaHue. UTo
e nuuer Mpanuukuil? Tlpexae Bcero on jaer o6lilyio, 6eriyio (B HECKOJIBLKO CTPOK)
OLIEHKY COCTOSIHMSI TpaHCIopra Bo BTopoii mosopune XIX B., mocie uero coobuaer,
UTO «IepBBblii... aBTOMOOMIIb ObUT cO3faH B 60-X rojax mpouuioro eKa ram0yprcKum
ciecapem Mapkycom. CroHuyaTenbHo npobiema apTomo6uJIst Gbisia paspemiena B 1885 r.
ABYMs1 Hemeljumu TexuHnkamu [laiimiepom n Benuem, paGoraBmmmu na (abpuke
ra3oBbix apuraresneii Orro» (crp. 92)4. Becb nmyTh pa3utusi KOHCTPYKIMU aBTOMOOHJISE
VBannuxuii xapaxrepusyer OfHON (pasoil: «[lanbHeillIasi 9BOJIIOLUS ABTOMOGHIISE
1ij1a CriepBa M0 JIMHUK TOBBIIEHUST CKOPOCTH, MOLIIHOCTH, @ 3aTeM IIPOUHOCTH MALUKHBI,
SKOHOMUYHOCTH JIEHCTBUST U JIETKOCTU €€ ympapieHust» (cTp. 92).

Best uctopus aBro y MIBaHMIKOro 3aHMMaeT HEMHOTMM 0oJiee CTpaHMIbL.

TaKoBO MO0JIO)KEHHE C MCTOpPHE ABTOTPAHCIOPTA B HAIIEH JIMTEpAType.

CoBepIIEHHO OYEBM/(HO, UTO HAa ITOT YYaCTOK pPabOThI OJDKHO ObITh 06pallieHo
cyry6oe BHMMaHME MCTOPMKOB TEXHMKH. McTopusi KiacCHMuecKoro mpojyKra S1oXu
UMIIepUaIn3Ma — aBTOMOOMJISI, COBEPIIMBIIEr0 PEBOJIOLUI0 B CPEACTBAX COOOIEHHS,
M _aBTOCTPOEHHMSI, MPEBPATUBIIEr0CS B OHY M3 «MOJHBIX OTPACJIEil MPOMBIIUIEHHOCTH
(Jlenun), nopxHa HaliTh HajseKallee OTPa)KeHHE B paboTaxX 10 UCTOPUU TEXHHKH.

Bo Bcex ormeueHHBIX BblIe pafoTax YPe3BLIUYANHO HELOCTATOUHO MOKA3AHO Pas3-
BUTHE TEXHMKH, IOJrOTOBUBINEE MOsIBIeHHE aBTOMOOWIA. V3BecTHOo, uro mpo6iema
co3fianusl 6e3pesbCoBOro 9KUNAXKA B MEPBYIO OUEPe/lb YIIUPAiach B HEOOXOAUMOCTh M0~
CTPOMKHU JIErKOoro OBICTPOXOAHOrO jJBuraresisi. HauuHasi ¢ MepBBIX MOMBITOK CO3JAHUS
CaMOJIBIYKYIIMXCST 9Kuna)keit, orHocsuxcss K XVI B., 1 KoHuasi osiB/IeHHEM IEPBLIX
aBTomMoOMIIElt HA YIMLIAX €BPOTEHCKUF T'OPOJOB, [JISI IPUBEICHUS UX B IBUYKEHU E GBI
uCcnpoboBaHbl camble Pa3HOOOpa3Hble SHEPTeTUUYECKUE PECyPChl: MYCKYJIbHASI CUJIA YeTI0~
BeKa, BeTep, CHJia YIPYrocTH (YaCOBhIE MEXAlIM3MBbI), & C IOABJIEHUEM 1APOBOIT MAILIMHBD
M 9TOT YHHUBEPCAJIbHBII JABUTaTesb JJIsl IPOMBIILIEHHOCTH M TpaHcnopra XIX B. Ox-
HAKO BCe 9T MMOMBITKY OKOHUMJIMCh Heyjaueil U TOJIbKO DA3BUTHE JABUrATENIS BHYTPEH-
HEro CropaHusi Mo3BOJIMJIO OCYINECTBUTb 3TY CTapylo MeuTy u3obperaresieii. Mexuny
TeM, UCTOPHUSI TEXHUUECKOr0 PA3BUTHUSI JIBUTaTe/Isl BHYTPEHHEr0 CropaHusl U MPUUMHBL,

! Haxwaerep B. K, Ouepkn pasBurysi NPOMBIIUIEHHON Texuuku, M,—J1., Yunearus,
1931.

Z Tam e, crp. 24, paspen «Llenb ramneid KHHUIMy,

3 MBanuuxkuii, Bpenenue B ucropuio texunxu, JI., u3a. Yu. xombunaia pawa. Bosj.
daora, 1933.

* Ta e ownbka, uro m y Bponmreiina.
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00yCJIOBUBIIIME €r0 MPEeBOCXOJCTBO HAJ MapoBOif MAIUIMHOI, COBEPIIEHHO OIYCKAWTCs
B paborax mo ucrtopuu aBTomoOuisis. Iloaromy B jJajibHeiIleM MBI OCTAHOBUMCS Ha
BOKHEWIINX 9Tanax pasBUTHs JBUraTessl BHYTPEHHErO CropaHusi BIUIOTH A0 TOrO
MOMEHTA, Korja NpPOM3BOACTBO ABTOMOOWJIBHBIX JBUIaTejield Hauyajao BbIEJISATLCSE
B CIELMAJIbHYI0 OTPACAb TeXHUKH. '

* *
*

WcTopust ABUraTesIsl BHYTPEHHETO CrOPAHUsI TECHO CBSI3aHA C PAa3BUTUEM MapOBOii
mammHbl. [TapoBas mammua, 3aBepumbiiasi B Konne XVIII B. mepeBopor B MPOMBbILI-
JICHHOCTH U B CPEACTBAaX TPaHCIopra, BIoTh A0 80-x rooB XIX B. Obljia OCHOBHBIM.
HMCTOYHHMKOM MEXaHHUECKOM JBUIraTeIbHOM CHIIBL.

JanbHeliimee pasBUTHE TEXHHUKMU, B UYACTHOCTH TEXHUKHM CPEICTB TPAHCIOPTA,
XapaKTepHoe JJis1 BTopoii mosioBunsl XIX B., NpeabsBuIio Lesblid psifi HOBBIX Tpe6o-
BaHUI K MapoBOii MallKHe; 3apO)K/AAIOLLMECs] HOBBIE BU/IbI TPAHCIIOPTA — BO3YLIHbIN,
aBTOMOOMJIbHBIN, MOABOJHBIN, CIHENMaTbHO-BOEHHBINM  (MPOTOTUIILI TAHKOB) — Tpe-
0oBasM JIErKOro ¥ MayioraGapuTHOro JBHIaTesss ¢ GOJBIIIM KOJIMYECTBOM 060poTOB
BaJla ¥ HE3HAUMTEJIbHBIM pacxXofioM roprouero. Torjammss napoBasi MallnHa ¢ ee Tsi-
YKEJILIM U TPOMO3IKMM KOTJIOM, TOIIOUHBIM YCTPOHCTBOM, GOJIBIIMMH 3anacamu TONIUBA
He MOrJia y/OBJIETBOPUTb ITHX TPeOOBAHUIA.

Knaccuueckasi mapoBasi MallMHA, sIBJISIBINAsICSl YHUBEPCAJbHBIM JABHUIATEJIEM
JJ1s1 KPYIHO! TIPOMBIIIJIEHHOCTH, HE BBHIIEPYKAB TEXHMUECKOr0 «IK3aMeHa» B KauecTBE
JBuraressi 1jisi 0e3pesabcoBOro TPAHCIOPTa, NMPUHY)KAeHA Obljla YCTyNHUTL MECTO Jier-
KOMY, TIOPTAaTUBHOMY M OBICTPOXOJHOMY JBUIATEJI0 BHYTPEHHEr0 CropaHusi.

dra MCTOpUYECKasl «yCTYNKa» COBEpLIMJIach JajieKo He cpasy. KoHCTpYKTOpbI
¥ u3obperare/id BCSIYECKU M30LIPSITIUCH HAJ| NPUMEHEHHEM TapoBOi MAIIMHbI B HOBBIX
001aCTsIX TPOMBIIUIEHHOCTH U TpaHcrnopra. I1po6iema mapoBoro aBTomMobusisi ynopHo
nipuBJIeKana usobperareseii He Tonbko B Konue XVIII u B nepsoii momopune XIX B.
[(Kioubo (1769), Tpeputuk (1801—1804), I'ypueii (1830), 'anxox u Yepu (1828—
1833)], Ho u B mocaeaneit uerseptu XI1X B. Jla)ke 1nosiBienne 6eH3MHOBBIX aBTOMOGK-
Jieif He MPHOCTAHOBUIIO 3TUX ToNbIToK. Haubosiee uHTEpECHOM U3 HUX SIBJISIETCSI KOH-
crpykiust Amenest Bose. Ilepsoiit aromo6unns Boste («Obeissantey) 6bi1 mocTpoeH
emle B 1873 r., meprBblii Bec ero pasusiics 4 800 ke (0K0Ji0 5 m), U3 KOTOPHIX IJIaBHAsA
A0JIs1 NMPUXOAMJIACH HA 15-CHUJIbHYI0 NApoBYI0 MallMHY C YCOBEPHIEHCTBOBAHHLIM Iia-
POBBIM KOTJIOM Punbaa. Bemymennsii B 1880 r. B Mactepckux Bosure napoBoi aBTo-
mobunb «La Nouvelle» o6;agan MeHBIIMM MEPTBBIM BecoM M HMes (ojiee BBICOKHE
X0/l0BbI€ KauecTBa, HO B 3HameHuTON ronke Ilapmwk — Bopro — IMapmwx (1 200 xnx),
OpraHu3oBaHHoil B 1895 r., 3T0T aBTOMOGHJIb BCE )K€ HE MOI COMEPHUYATH C TMOSIBUB-
IIMMUCST B TO BpeMsl OEH3MHOBBIMM aBTOMOOMJISIMM M TIPHILES K CTApTy JAEBATHIM.

B 1888 r. maporexHuKa jaeT UCKJIIOUNTEIbHBII 110 CBOUM TEXHHUECKUM KauecTBaM,
CleLaibHO TIPUCIOCOOIeH bl K cpefcTBam 6espesnbcosoro TpaHcmopra Koren Cep-
nojute ¢ OBICTPHIM MNapooOpa3oBaHHeM. ITOT KOTEJI YCTPAHSUI MHOTME HeL0CTaTKH
CYLIECTBOBABUIMX TApPOBBIX KOTJIOB, oOiajan GOAbIIMM KOI(MINEHTOM II0JIE3HOTO
AeUCTBUA 1 Giarofapst GrICTPOMY Tapoobpa3oBaHUI0 TPEOOBA MAJI0 BPEMEHHM HA MyCK
aBToMoOmis B Xox. Ho 9T0 TanmantimBoe u3ofpeTeHne yyKe He MOIJI0 KOHKYPHUPOBATh
C NOSIBUBLINMCSI GoJiee SKOHOMMUHBIM, a IJIaBHOE, Gojiee HaJe)KHBIM B paboTe MOTOpPOM
BHYTPEHHEro cropaumsy 1,

OO011en3BeCcTHEl Heyaun ¢ TIPUMEHEHHEeM TapOBOil MaulMHBl B TEPBLIX YIpaBsie-
MBIX JIETATEJIbHBIX anmnapaTtax. PaboTel NEPBBIX CO3ATENIEH yIIpaBJIsieMoro adpocrara—
Wuddapa (1852—1855), Tabpuenss Mona (1880), KoHCTPyKTOpa MAPOBOTO I'eJIMKOMN-

1 Mpea mpuNEHEHHsI NMapoBOro JBUraTessi HA ABTOTPAHCIIOPTE HE IMOKHjana, OJHaKo, aBToO-
MOOGMABHBIX KOHCTPYKTOPOB HA BCEM NPOTSHKEHUM MCTOPUM ABTOMOOMIBHON TEeXHUKH. 3a Mpoue-
IIME MOJICTOJIETHsT ObUIM MCIPOGOBAHLI E€CATKM KOHCTPYKIMIT napoBiX astcmobueit. Jluip B 110~
CJIeTHME TO/Ibl HAYaIU TOSIBJIATHCS NApoBbIe I'PY30BUKH W maccakupckue apromobunu (eninur,
ArxuncoH, o6k i p.), 005a/al0lKe P ropoACKuX B MeXAYTOPOHIX 11epeBO3KaX JA0CTATOYHOI

XO/I0BOIf M BBICOKOI KOMMEPUYECKOH CKOPOCTSIMH.



170 A. TYKOB

Puc. 2. IMoxsoguast noaka [Hremca Hecmura ¢ mapoBbIM JBUraTesiem,

tepa Ilontona p’Amexypa (1860), o0aHOro W3 IeEPBBHIX KOHCTPYKTOPOB adpOIiaHa—
«Crpunrdesnio (1868) u MH. p. He MOJIYUNIN HAJJIEHKAILEr0 3aBepIIeHNs] B 3HAUUTEIIb-
HOM CTeIeHH M3-3a OTCYTCTBHS JOCTATOUHO COBEPLIEHHOI'0 MEXaHHYeCKOIo JBUIATeJIsl.
IToneITKY HKe 9THX M300peTaTesieil MOCTABUTL HA CBOM AllIapaThl NAPOBbIE JBUrATEN
KOHYAIMCh HeyJxaueit.

B BosjymHom Tpancropre 60JibLIoii MePTBBI BeC MapoBoil MAlIMHBEL JaBaj cebst
:3HaTh 0CO0EHHO oCTpo. K TOMY JKe OmacHOCTb BO3HMKHOBEHMSI I0YKapa, 0COGEHHO
B BO3[YyXOIJIABATEJIbHBIX annaparax Jierde BO3QyXa, yBeJuuMBasia HeJ0CTAaTKH Iia-
pPOBOIl MaILUHBI.

Takum 06pa3om HECOBEPIIEHCTBO MAPOBLIX MAIIMH TOIO BPeMEHM ObLJIO OJHOI W3
TJIABHBIX TMPHUYMH, MEMIABIIMX YTOMSHYTBHIM H300peTaTesisiM OCYLIECTBUTL MX HJEH.

Eme xyyxe o0crosyio [eso ¢ NpUMeHeHHeM MapoBOii MAalIMHBI B pPa3BHUBa-
BIIEMCSI B TO BPEMs IIOBOHOM CYA0XOACTBE. 3/1eChb, IOMUMO TSKECTH, TPOMO3AKOCTH
M TUXOXOJHOCTH IAapOBOil MallMHbl, U300peTaTe/IsIM MPUXOAUIIOCH TIPE0/I0JIEBATD elle
OIMH KOHCTPYKTHBHBIIl €€ HEeL0CTaTOK — LIMPOKYI0 OTKPBITYI) JBIMOBYID TpyOy,
MEIIABIIYI0 IOJBOJHOM JI0fKe omycKarbes. Ilociennee obcrositenbctBo B 1855 T.
3aCTaBUJIO MEPBOro M300peraTesisl MOABOJAHON JIOAKU C NAPOBBIM JBUIATeseM, U3BECT-
HOro KOHCTPYKTOpa mapoBoro moJiora—/Jremca Hecmura, morpy»<aTb CBOIO IOJBOJ-
HYI0 JIOJAKY TOJIbKO JI0 OCHOBaHUS1 TPYObl (puC. 2).

_ B Poccum 1876 r. mopckoe MMHMCTEPCTBO HE MOIJIO PeaNM30BaTh HHTEpeC-
HbIM TIPOEKT IOABOJHOW JIOAKKM C IIAPOBLIM JIBUIaTeJIEM PYCCKOI0 KOHCTPYKTOpa
AnexcanapoBckoro. ITpoext AsexcanaposcKoro GbUl AaH Ha OT3BIB B KOpabiecTpou-
TeJibHOE OT/eeHrne MopCKoro texHuuecKoro Komurera. IlpocmaTpuBasi Tenepb 9TOT
OT3bIB, MO)KHO BHU/I€Fb, YTO IIOUTH BCE€ OCHOBHBIE TEXHMUYECKME HECOBEPLIEHCTBA JIOAKHU
AJleKCaHIPOBCKOro ObUIM CBSI3aHBI C 3alPOEKTUPOBAHHON K Heil MapoBoii MammHon 1.

Hanbueitmue noneitkn Kouerpykropos [[apper (1879), Hopaendenna (1883)] 2
TAKOKe He IPHUBEIM K MPaKTUUeCKH INMPUIOJHBIM pe3yJibTaTaM.

McTopusi BOGHHOi TeXHMKM Ja€T HaM W JApyrue He MeHee JIOOIMBITHBIE IPUMEDBI
3TOro poja.

IlepBpie npoeKTHI TaHKA, 3TOr0 MOILIHOTO CPEICTBA HACTYNATEJIbHLIX ONepaLuii
‘COBPEMEHHBIX BOH, Mbl BCTpeyaem eme B 70-X rojgax mpouuIoro CTOJIETHS.

1 Tonos M., INogsoguoe cynoxoncreo, CIIB 1905, crp. 95—97.% .

? Tak, Hanpumep, [apper st ycrpaHenusi HeY100CTB, NPUYMHSIEMBIX JBIMOBO ¥ TPYO0oii npu
NOrPY>KEeHUH TTOJABOAHOM JIOAKM, TIOCTPOMII IIOABOJIHYIO JIOAKY C GOJIBLUIMM IapoBBIM KOTJIOM. Ilepen
IIOTPY)KEHNeM JIOAKHM B BOAY B KOTJIe NMPU IMOMOIIM BeHTHusiTopa (!) mogHMMasoch AaBjieHue, 3arem
TYHIMJICSI B TOTIKE OFOHB M IOTOM 3aKPBIBAIACh JBIMOBAst Tpy6a, 1ocyie yero MOrpysUBIIASICS JIOJKA
MOIJIa WTTH II0J BOJOH HECKOJBKO MHJIb.
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Pic. 3. Bueumuii Buj Tanxa Byiisna — no npoexry 1871—1874 rr.

B 1871—1874 rr. ¢paniyackuii Kouctpykrop dayapi Byiion B cBoem npoexre (puc. 3)
BOEHHOW «OpPOHMPOBAHHOM MOBO3KU € KATSALIMMHUCS IMOJABHYKHBIMU IT0BEPTHIBAIOIIIMMUCST
pesibcaMuy, MpeACTaBIeHHOM (PPAHIYy3CKOMY BOEHHOMY BEAOMCTBY, €HHAJIbHO CTABUT
1po6JIeMy T'yCEHHUHOIO Be3JeX0Ja W HaMeuyaeT MHTEepeCHBIi MyTb ee paspereHust I.
[puunsel, nomemasiuie ByiidHy npeTBOPUTb B YKU3HD €r0 MPOEKT, HAM HEU3BECTHBI.
HecomHEHHO 0[HO, UTO MpPU MPAKTHUECKOM OCYIIECTBJIEHMM IIPOEKTa IJIaBHbIE TPYJ-
HOCTH BCTPETHJIMCH OBl IPH CO3J@HMM COOTBETCTBYIOLIEr0 MapOBOro JBUraTesst JUIst
«Toesar; npu o0iemM Bece aToro TaHka B 120 m usobperaresb He Haues Obl B TO BPeMst
[apoBOro JIBUraressi, KOTOPbIf yA0BIETBOPUII Obl €ro KaK B OTHOLIEHHH MOLIHOCTH,
TaK U rabapuros.

TexunuecKasi MbICJIb He OrpaHHUMBAIach OJIHOM MTapoBOif MAaLIMHOI: n300perareu,
BUJISI ee HeNPUIOAHOCTb, CTapajuCh NPUMEHUTDb JJIs1 CBOMX 1iejieil BCe CYLIEeCTBYIOLIME
¥ BHOBb MOSIBJISIONIMECS B TO BPeMsi MCTOUHMKM MeXaHUuecKoi cuibl. JUist cyxomyT-
HBIX 0€3pPesIbCOBHIX MOBO30K, adpOIUIAHOB, ad9POCTATOB U IOJABOJHBIX JIOJOK KOHCTPYHU-
POBAJINCH 3JIEKTPUUECKUE, TTOPOXOBbIE, IHEBMATHYECKUE ABUraTeJd M T. X., HO HX
HECOBEpIIEHCTBO, TSDKECTh (HAPHUMEpP, AKKYMYJIATOPOB) M HEHAaJEKHOCTb JeHCTBUS
He Croco6CTBOBAIM MX MPAKTHUECKOMY NpuMeHenuto. Hysken Obut ABUratesb, I p 1 H-
UUTNHUAJAbHO HOBBM B KOHCTPYKTHUBHOM OTHOWMEHHUHU, C
He0O0JIbIIMM BECOM, Majiora0apuTHbIf, C MajbiM 3anacoM roproyero, ObICTPOXOLHBIA
W HaJAeKHBI B JeicTBUU.

Paboramu [laiimnepa, CKOHCTPYMPOBABLIEr0 MOTOP JJIsi CBOMX IEPBBIX ABTOMO-
Oueit, COGCTBEHHO M 3aBepIIAETCs] JUIMBIIMICS IEJIBIX BA CTOJIETHS IEPUOJ| UCKAHUM
DTOr0 HOBOI'0 MCTOYHHMKA MEXAHUUYECKON JABUrATEJIbHOW CHJIBI.

B orsnuuue oT mapoBoro JABUraTesisi, IMOJIyyawollero map B padouuit LMIUMHIAD
110/l JlaBJIEHHEM, CO3[aBaeMbIM B OT/AEJIbHOM IApPOBOM KOTJIe, B JBUraTese BHYTPEH-
Hero CropaHusi ra3 BBICOKOIO JAaBiieHUsi 00pasyercsi BHYTPH CaMoro LMJIMHJpA IyTeM
BOCIIJIAMEHEHHST BBE/IEHHOI B HEr0 roploveif cMecH. JTOT HOBBIM NPUHIKUI UCIIOJIL30-
BaHUSI TEIUIOTBOPHOI CIOCOOHOCTH TIOPIOYEro Jajl BO3MOYKHOCTb KOHCTPYKTOpaM CO-
BEPIIEHHO 0CBOOOUTh JABUTATEJIb OT TSDKEJIBIX 1 TOTJIOMAOIIMX Ha Ce0s1 MHOTO Teria —
TOIIOYHOI'O yCTpOﬁCTBa, mapoBoro KotJja, napomnpopoja n 30JIOTHUKOB, W IIOBBLICUTH
BO MHOTO pa3 KO3()MI[MEHT IOJIE3HOI0 [EICTBUSI JABUraresis, UTO NPHUBEIO K 3HAUH-
TeJIbHOMY CHM)KeHUIO pacxoja ropiodero. Ho, mpexie uem mpuTru K CBOEMY OKOHYA-
TEJIbHOMY KOHCTPYKTUBHOMY O(OPMJIEHMIO, Ia30Bblii JiBUTATENb TIPOLIEST JIHHHbIA
nyTh 9BOJIIOLHH.

Vinest iBuraresisi BHyTpeHHero cropanusi, paboraiouero oT JAeiCTBUSI Ha I0PIIeHb
rasoB, CropaiolX HEnoCcpeaCcTBEHHO B LWIMHAPE, BOSHUKAET eIle JI0 IOSBJIEHUS
napoBoil MalMHBL. Y>ke B 1680 r. rosanickuii ¢usuk I'toiirenc BhITyCKaeT TpaKTaT
«Une nouvelle force mouvante par moyen de la poudre a canon et de I’air», B Ko-
“TOPOM OH JlaeT ONMCAHHE rasoBOro JBUraTeJsl, NMPHUBOJUMOIO B JIBM)KEHHE B3PbIBAMM
nopoxa. Cam ['10iireHc MPaKTHUUECKH He OCYIIECTBUJI CBOErO IPEITIOYKEHNS.

13adapuncknif, K ucropun usobperennst tanka, «Moropusauusi 1 MexaHHzauus
PKKA», 3, 1934.
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H3obperarens atmocepHoil mammuel JeHu IlanuH, Mcnojab30BaBUIMiA CHyCTSE:
HEeCKOJIbKO JieT ujero I'loiirenca, mpojenan B 9TOM HaupaBJIeHUW PsIJ OTBITOB, 3aKOH-
YUBIINXCS Heypaueld. BecrogHocTh monbiTok IlamuHa M mociefyrolux usobpera-
TeJIeil ra30BbIX ABUraTesIel B 9TOT MEPUOJ, 0OBSICHSIETCS Upe3BhIuaifHO HUSKUM YPOBHEM
TEXHUKM MAIIMHOCTPOEHHUS], a IJIABHLIM 00pa30M IOJIHBIM OTCYTCTBHUEM OIbiTa B JeJie:
CO3/IaHUS MEXaHUUEeCKUX JBHUraTesIei.

TosbKO B NapoBoif mammMHe YarTa, TNOSBUBILENCS IOUTH Yepe3 CToJIETHE, Oblio-
HalileH0 TPUHUUNUAIBHOE pelleHne KOHCTPYKIUM MeXaHWYeCKOro JABUraTessi U pas-
paboTaHbl €ro OCHOBHbIE JJIEMEHTBI (30JIOTHUK, IMJIMHIp, TOpPIIeHb, IIATyH, Bal,
MaxoBuK). Hauunass ¢ 9TOro MOMeHTa, Hapsity ¢ paboTamu 1o JajbHelimemy yco-
BepIIEHCTBOBAHUIO NTAPOBOii MALIMHEI, TBOPUECKAS U KOHCTPYKTOPCKAS MBICJIb YCTIEIIHO
paboTaer U Haj CO3/lAHHEM Ia30BOr0 JBUraTesIs] BHYTPEHHEro CropaHusl.

Bonpocel BeIGOpa  rOpIOUEro, M3rOTOBJIEHMSI Toproueil cmecH (CMelIMBaHHE
€e B ONpEJEJIEHHBIX IPONOPLMAX C BO3LYXOM), 10Jaud €e B LIUIUHAD, CrocoboB ee:
BOCIIJIAMEHEHMS1 M MaKCHMaJbHOTO MCIIOJIb30BAHHUSI TeIla, oOpasyemoro Impu Cropa-
HUU CMeCH, OBbLIM OCHOBHBIMM TEXHHUECKUMM INpoOJeMaMd, KOTOPBHIE MPHUXOAUJIOCH-
paspematb KOHCTPYKTOpAaM JBUraresieii BHYTpeHHero cropanus .

B KauecTBe ropouero jJisi ra3oBoro JAsuratessi Heo0XoAum OblI NMPOAYKT, HMe-
IOIIMIACST B JIOCTATOUHOM KOJIMUECTBE M 00J1aJAI0IIMif BHICOKUMM KaJOpUMHBIMU Kaue-
cTBaMu. DTUM TPeOOBAHMSIM B TO BPEMSI MO y/IOBJIETBOPUTDH TOJILKO CBETUJIbHBIN Ias..

YcoBepIueHCTBOBaHUE METOJAOB IPOM3BOJCTBA CBETUJILHOIO Ia3a, HAaMETHBILIEECst
K KoHLy nepsoii yerBepty XIX B., COJeiiCTBOBaJI0 Pa3BUTHIO I'a30BOM MPOMBILUIEH-
HOCTM B ropojax ¥ NPOMBIIUIEHHBIX LieHTpax Epponsl. Hauunaercs mmpoxoe mpume-
HEHME CBETUJILHOTO rasa /iJisi ObITOBBIX U KOMMYHAJIbHBIX 1ieJTeif.

W3obperarenn [Buraresiss BHYTPEHHEro CropaHusi, HCIIOJIb30BABIIME CBETHJIb-
HBII ra3 /U1l OCYIIECTBJIEHHsI CBOMX IieJielf, KIaayT Hayajao IMPOKOMY NpPUMEHEHHIo:
rasa v B NPOMBILUIEHHOCTH.

®panny3ckuit nwxernep JleGoH OblT OJHUM U3 IMEPBLIX KOHCTPYKTOPOB, BBIBH-
HYBIIMX W/IEI0 IPUMEHEHUsT CBETHIIbHOrO ra3a s ipuraresneii. Eme B 1801 r. on npej-
Jlaraer IMoCTPOUTb MAIUMHY, NPUBOAUMYIO B JBH)KEHHE B3PLIBOM CMECH CBETHJIBHOTO
raza u Bosuyxa. Jisi mosiHOM yrtuimsauuu ddgexra B3pbiBa Jlebon mnpemarasi
T0/IBEPraTh CMeCh NpeBapuTeIbHOII Komnpeccuu. OcyluecTBUTL CBOIT poexT JleGony
He yJaJiochb, HO WJes MPUMeHeHHsl CBETUJIbHOTO rasa Jyisl ABUraTesieil Oblaa MCIojb-
30BaHa B paboTax Apyrux usobperaresen, A0Ka3aBIIMX MPABUJIBHOCTH IPEAIIOTI0Ke-
Husi JleboHa.

OjHa M3 MEPBBIX MOMBITOK MOCTPOUTH I'a30BBIA JIBUraTesb OTHOCHTCA K 1823 r.
U NIPUHAJIOKUT aHrMYanuHy Camiodsio BpoyHy, B3siBlIeMy NaTeHT Ha CBOX MALUMHY
npocroro aeicreus. JBuraresb BpoyHa cocTostn M3 [ABYX IMJIMHAPUYECKUX BEPTH-
KaJIbHBIX COCY/I0B, B KOTOPBHIX HAXOAWJIUCh MOPLIHM. B3phIB rasa ToJKay MOPLIEHb,
BBITECHSIST HAXOJAMBIIMICS IO, HUM BO3AYyX, M ONPBICKMBAaHMEM CTEHOK LMJIMHApPA
co3aaBajioch paspe)kenHoe mpocTpaHcTBo. Ilocie ororo armocdepHoe JapieHue,
AEHCTBYS HA MOPIIEHb, IBUTAJIO €ro 06paTHO, coobllas Takum 00pasoM Bajly Kpyrooe
ABwKeHue. ['POMO3AKOCTb, HESKOHOMMYHOCTb M HEHAJEKHOCTb [EMCTBUS MAalIMHbE
Bpoyna nomemanu ee ganbHeiinemy pacrnpoCTPaHEHHIO.

Bosbiioro BHUMaHHUs 3ac/y)KUBaeT MallMHA aHrjauvyaHuHa VYoiira (Weight),
3anareHroBaHHasi UM B 1833 r. B arom jgBuraresie ropiooyvasi CMeCh, IpeJBAPUTEILHO
TIOJ(BEPrHYTAs CHKATHIO B CllELUAIbHBIX pe3epByapax, BBOJIMJIACH B LMJIMHAD U 3aTeM
BOCTJIaMeHsach. Mammua Yoaiita Obuia JABOIfHOTO JIeHCTBUA (1O THUIYy MApoBOii Ma-

1 J11060NBITHO OTMETHTB, YTO KJ4ccuyecKasli KOHCTPYKI(MsSI NapoBOi MamiuHbl B TedeHue Gomee
4yeM IOJIYCTOJETHsI AOBJEET HaJ - ymamu usobperareneid raszopoil mammubl. Mano TOro, aHanu-
3upysi padoThl IEPBBIX KOHCTPYKTOPOB JABHMraresieil BHYTPEHHEro CropaHusi, MOXHO YGemuTbCs,
YTO TOYTH BCe HAubOsee yaadyHble KOHCTPYKLUMHM Ta30BBIX ABHUrareseil mpHHaJIeXKaId TeM H300pe-
TATeNAM, KOTOPHIE HE OTXOMMJIM OT KOHCTPYKTHMBHBIX KaHOHOB NAapOBOH MamIMHbL. 3TO IOBOPUT O
60NBIIOM COBEPLIEHCTBE MEXaHM3MOB NAPOBOrO JABHUIATEssI, BBHIHOIUEHHBIX TEXHHYECKOH MBICIIBIO:
B TeYeHHe CTOJIEeTUS.
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IMHBI), B3PBIBBI I'OpIOUEH CMECH JEHCTBO-
BaJIM Ha MOPILIeHb MONIEPEMEHHO: TO C OJ(HOI,
TO C JPyroil CTOPOHBI.

Bosbie ycoBeplIeHCTBOBAHUS B ra-
.30BBbIM BUraTEb ObUIM BHECEHBI BHIIbsM-
«com bBapuerToM, 3amareHTOBAaBIIMM B
1838 r. Tpu CBOM MalIMHBI, OJHY — IPO-
CTOTO M JIB€ — /(BOIHOI'0 JeHCTBHUS.

OHMM M3 CAMBIX «y3KHX MECT» IE€PBBIX
KOHCTPYKIMiA BUratTesisi ObUIO 3ayKUraHue
U KoMmIipeccusi ropioueii cmecu. B 1o Bpemsi
JJIEKTPOTEXHUKA Oblja €Ile B 3a4aTOYHOM
COCTOSTHMM U BC€ MOIBITKYU IIPUMEHUTD JJIeK-
“TPUUECKOE 3a)KUraHUue CMeCH KOHYAIUCh
Heyjfaueil. MexXaHu3Mbl  SJIEKTPUUECKOI0
BaKUraHusl ObUIM  CJIOYKHBL U HEHAA@KHBI
B JeiicTBud. BapHerr As CBOMX JiBMIa-
“TeJIeil CKOHCTPYUpOBAJl CleliiajibHOe IpHU-
CII0COOJIEHHE — (3)KUTATEJIbHBI  KpaHy,
BOCIIJIAMEHSBILMII CMech 10 crocoly, Ha-
3BAHHOMY BIIOCJIEJCTBUU  «IE€PEHECEHHEM
TUTAMEHUY.

B 9roM KpaHe 3a)KuUraHue MPOU3BOAU-  Puc. 4. Bawurarenbubii kpan Bapuerra 1838 r.
JIOCh T'a30BBIM POXXKOM, BJIEJIAHHBIM B 30- A — Mommi#i  woHuveckuil BpPALAIOMMHCK KTIOY C
.HOTHHK u HaXOllHU.leMCH HeHOCpeuCTBeHHO OJHHUM OOKOBBIM OTBEPCTHEM; B—KOpOﬁKa KJigua ¢

- NBYMs1 OTBEPCTHAMM (OHO M3 HMX BHUHO Ha uepTerke);
Yy MeCTa HaMOJIHEHWSA LIUIMHApPA TOPIOUYEH  f — BHYTpenHU# DPOXXOK C MNEPHOJMYECKH TacHYLIMM

CMECHI0. B MOMEHT B3pbiBA ILUTAMSI 3TOTO T aMereM & B menem, OCToRHHO TopA-
BHYTPEHHEr0 pPOYKKAa IaCHjioCch [laBJIeHHEM

ra3oB BOCIJTAMEHsIBLIECs1 roproyeii cmecu. Jlpyroi »Ke, TOCTOSIHHO IOPSIIMIA rasoBblii
POXKOK, HaXOJSUMiiCsi BHE IWIMHAPA, BHOBb BOCIUIAMEHSI Ia3 BHYTPEHHErO POXKKa
uepes crenuajgbHOe OTBEPCTHE, IMEePUOJMUYECKH OTMHPAIONIEECs] KPAHOBBIM KIIOYOM
(puc. 4).

STOT NPUHLKMI 3A)KUTAHUS IOJITHE TOAbl PUMEHSIICST U300peTaTesIAMM M ChIrpas
00JIbLIYI0 POJIb B PA3BUTUHU CTALMOHAPHBIX I'a30BBIX JBUIaTEJIEil.

Bropast saciyra Bapherra cocTout B TOM, UTO OH IepBblii Haubosee yiauHo pas-
[PEILMJI IPODJIEMY CHKATUS Topioueii cMecu. Bee ero npeumecTBeHHUKE TPUMEHSIITH [T
KOMIIPECCHU rasa JOMOJHUTEIbHbIE HACOCH U IMJIMHAPLI (YCJIO)KHSABIINE KOHCTPYKLIMIO
MAIMHBL), U3 KOTOPBHIX CXKATHIH ra3 mocTynaj norom B pabouuii uuausap. B onHoit u3
‘YIOMHHAEMBIX MAalIMH BapHeTTa Komnpeccusi MpOMCXOAUT HEMOCPeCTBEHHO B paboyem
IunuHape. [lpasaa, 9Ta mMamuHa uMesla B ce6e MHOTO KOHCTPYKTHMBHBIX HEJOCTATKOB
M ObuUla Majio mpurogHa st paborsi, 100 M3oOperaTesio He yAaaoCh paspaborarb
JI0 KOHI[a BCe MeXaHW3Mbl, O0ECIeuMBaOlie pacliipeHne rasa A0 CTereHH, HeodXo-
JUAMOM JUTSI NMpaBMJIbHOIO XO0Jla MAlIMHBI, HO cama 1o cefe 9ra BepHasi W/es HAlIa
TIOTOM HIMPOKOE MNPAKTMUYECKOe MpPUMEHEHHE B /IBUCATEJIECTPOEHHH W He MoTepsiia
CBOEH aKTyanbHOCTH ¢ B HAIM JAHU (pHC. D).

[Tpouuto eme moutn yerBepTb CTOJIETUS] B HACTOMUMBBIX TpyJAax IO M3BICKA-
HUI0 PALMOHAJIbHON KOHCTPYKLHMM TIasoBOr0 JIBUraTessl, INPEeKIe UeM IOsIBH-
Jlach MallMHA, Halle[umasi NpuMeHeHHe B IPOMBILUIEHHOCTH. BpUlM B3ATHI AECATKH
TIATEHTOB HA CaMbi€ OPUIUHAJIbHBIE M CMeJible KOHCTpyKimu. Ho, Kak mpaBuio, Bce
OHM 3aKAHUMBAJIM CBOIO )KU3Hb B MACTEPCKOIl n3obperaresisi B BUAE ONBITHON MOJENH,
MJIM B JIyUlLIeM CJTyUae H3rOTORJISINC B KOJIMUECTBE HECKOIbKUX euuuil. Cyast mo ma-
“TEHTaM TOI'0 BPEMEHHM, M300perares CTPEMHJIMCH MOJTHOCTLI0 3aMEHUTh NapoBYI0 Ma-
TIMHY CBOMM Ia30BbIM JiBUraTesnem. Tootromy B mepBylo ouepeib OHM NBITAIHCH MpPEB-
B0MTH MOLIHOCTL TAPOBBIX MAIIMH. B 9TOM CTpeMJIeHHH 3aMEHUTb NapoBO ABUraTe/b
HaJl0 UCKATh OJIHY M3 IVIABHBIX NMPUYMH HEyJay KOHCTPYKTOPOB TOI'0 BPEMEH#: Ia30-
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BOMY JIBUTATEJII0, He CO3pEB-
1IeMy B KOHCTPYKTHBHOM
OTHOIIEHUU, OBUIO He 110
wiedy eAnHo00PCTBO ¢ ma-
poBoii mammHoii. M3o6pera-
TEJIX YK€, B CBOEH Moroue 3a
HauOoJIbLIElf MOLIHOCTBIO I'a-
30BOT0 JBUraTesisl, Kak Obl
UTHOPUPOBAJIM KOHCTPYKTUB-
11 Hbl€ HeJI0UeThl MEeXaHH3MOB.
: [lepBEIM  OCHOBOIIOJIOIK-
— HUKOM NPOMBIIIJIEHHOT'0 TIPH-
Jhid MEHEHUs] Fa30BOr0 JABUraTeJIsT
siByisiercst Qpanuy3 Jlenyap,
nocrpouBmuii B 1860 r. cBoit
MaJIOMOIIHBII (0KOJI0 1 4. ¢.)
JABHUIaTesib JBOMHOrO Jieif-
crBusl. DBHemHe jBuraress.
Jlenyapa cuiIbHO HanoMuHaI
napoByo maumnsy. [lepsona-
YaJIbHOE JIBIDKEHHE BaJly CO-
75 00Llasoch BpalleHHeM Maxo-
[ BHKA OT pyKH, PacroJIoyKeH-
HBIf B I'OPU30HTAJILHOM IH-
JIMHJIPE TIOPILEeHb 3acachiBajl
TOpPIOUYI0 CMeCh rasa M BO3-
Ayxa, 10CJIe Uero 3amnmpaicst
,  BXOJHOM KaHaja 30JIOTHUKO-
BOI'0 pacIpejiesIeHusT 1 dJIeK-
TPUUECKOH MCKPOIf Npou3Bo-
JMJICST B3PBIB.

Mammnua Jlenyapa mo
KOHCTPYKIHU MaJIO YeM OTJIU-
yajlach OT CBOMX IIpE/IIecT-
BeHHuULl. Bce, uTo nmpumeHu
M et o B @ Jlenyap B CBOEM'a30BOM JIBU-

raresue, HEOJHOKDPATHO IPU-
MEHSIOCH JI0 Hero U JIPYTUMH
nsobperaTessiMd  ras’oBOIo
asurarens . Besa saciayra
Jlenyapa 3aKJii04aercsi B TOM, UTO OH, He TOHSISICh 3a 60JIbIIO0If MOIIHOCTBIO ABuraressi,
riay6oKo MpoAymMasl B3aMMOPACTIOJIO)KEHHE OT/EeJIbHBIX MEXAHH3MOB W JIETajied mpu
KOHCTPYMPOBAHMM M TPH TIOCTPOWKE MAIIMHBI TOJBEPr MX TINATEeIbHOIT 06paboTtie.
Bce 910 obecnieunsio ABUraTENI0 PEryJisipHOCTD [101auy ra3a ¥ CBOEBPEMEHHOCTh BOCINIA-
MeHeHus1 ero, 6yarojgapsi yeMy maumua paborana 6ecliyMHO M DABHOMEPHO. X

Heurarens Jlenyapa OpicTpo Hamien cebe mpuMeHeHHE B IPEINPUATUAX MEJKOM
NPOMBIIJIEHHOCTH (B HeOOJBLIIMX TOKAPHBLIX MAacTepCKMX, B TUmorpagusax v 1. A.),
JUIsT KOTOPBIX MOIIHOCTH jABuraressi or 0,5 mo 3 z. c¢. Gbuta BHosHe joctaTouna. Bo
®paniuu, raaBasiM o6pasom B ITapmwke, B 1865 r. paborano okosio 300 TaKuX MalIvH.

K cymecTBeHHBIM ‘HefocTaTKam mammuel JleHyapa ciefyer OTHECTH OTCYTCTBHE
B Heii TpeJBapuTebHON KOMIpeccuu ropioveil cMmecH, BhI3bIBaBIIee H0JIBIION PACXOL,
rasa ¥ CHIDKaBIIee MOIIHOCTb Mammubl. [locsie 9Toro 1espii psij u3obperaresiei Haum-

| ey

Pic. 5. TazoBbii jaBurarenb naBoiiHoro pelicrsusi Bapuerra
8 T,

1 TIpMMEHUTH DJIEKTPUYECTBO ISl 3KMIaHus CMecH mbiTanuchk y)xe Pusa B 1807 r., Bapsauri
u Marreyun B 1837 r. u jp.
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HaeT paforarb Hag MPOOIEMOI MOBBIIIE-  fowe wirs oo o TR R 1
HUSI KO3(DMLIMEHTA T0JIe3HOI0 AelCTBUS Ak e i
jasuraresnsi. Tak, Hanpumep, aHIJIMIHCKMI
uszobperaresb MuIJIOH B CBOEI IaTeHT-
HOM 3amucke 1861 r. BHOBb IOCTABUII
BOIIPOC 0 KOMIIPECCUM TOpIOUef cmecH B
muduape mawuel. Ilo mHOMY mmyTH
momes1  (paHLy3cKuit  u3oOperaresib
Oron. B 1865 r. oH nocTpousi rasosblii
JBUTATeIb C HHKEKTOPOM JUIST BIIPbi-
CKUBAHMUSI BOJAbl BHYTPb IIMJIMHJpA.
Bopa oxnajkaana HUIMHAD U CMauuBasa
ero CTeHKH; 00pa30BABLIMECST NIPH ITOM
BOJISIHbIE TIAPbl YBEJINUMBAJIN YIIPYTOCTh
pacimpsIBIIMXCS T'a30B CrOPEBIIel CMme-
cu. BeeaTo 1aBalio 3HaUUTEJIbHYI0 9KOHO-
MHIO Macjla M YBeJIMUYNBAJIO KOIPUIHEHT
II0JIE3HOTO [1eCTBUS, BCJIEACTBUE UEro
mammna KOrena Havajna KOHKYpPHUPOBAThH
¢ asuraresiem Jlenyapa .

[lepBplif  9Tanm  KOHCTPYKTMBHOI'O
oopmIIeHHsT CTALMOHAPHOI0 TIa30BOro
JIBUraTesIsl 3aKAHUYMBAETCS TI0SIBJIEHHEM
MallMH HeMELKHX KOHCTPYKTOpoB OTTO
u Jlanrena (puc. 6) B 1867 u 1878 rr.
ITH M306peTaTem1 BHECJIM B ralopblif Puc. 6. Beprurkanbhbii rasonwbiii gsuraresnb OrTro.
JBUTATe/Ib LEJBIA DS yCOBEPIIEHCTBO- . dancena JeoT.r:

BAHUM, CUJIbHO YBEJIMUYMBIIUX KOI(PU-

LMEHT T0JIE3HOI'0 JEHCTBUsI, Pe3KO CHHU3MBIIMX pPACXOJ TIOpIUYEro u obecreunBHINX
OOJIBIIYI0 HAJEKHOCTb €ro JelcTBUsl. ITO ObUIO JOCTMIHYTO TeM, YTO OHM TO-
CTPOMJIM JBUIaTeJb, pa0OTAIOIIMIA 110 TAK HA3BIBAEMOMY «U€TBIPEXTAKTHOMY LIMKJIY» 2,
NPUMEHSIEMOMY M 10 HammX JHed. «TaKToM» MM MeprojoM B JAHHOM CJIyuyae Hasbl-
BAETCsT Ka)KIbIH OTAeJIbHBIA I0CJIE0BATEIbHBI X0/ WU JABWYKEHHE IMOPIIHSI, KOTO-
pbi€ OH TIPOJIEJILIBAET NP BBINOJHEHUU TOJIHOrO pabouero LUKIIA.

B xBurarensix nmojgo6Horo poaa paGounii LUKJI CJIAraeTcsi U3 UETBIPEX IBMIKEHHI
nopuidsi. ITpy mepBom TaxkTe mOpIeHb BCACHIBAET B LMJIMHJADP IOPSIUYIO CMECh Uepes:
BIIyCKHOM KJlanaH; Mpu 06paTHOM BTOPOM TaKTe KJIANAHbl LMJIMHAPA 3aKPHITHL U IO-
proyasi CMeCh I0/IBEpPraeTcsi KOMIPECCHH; B MOMEHT OKOHUAHHSI BTOPOTO TaKTa IpPOMC-
XOJIMT BOCIIJIAMEHEHHE C)KATO roproueil cmecu, mocye 4ero o6pasoBaBIIMeECs] Tasbl Ha-
YAHAIOT JABUTb C CHJIOM HA TOPUIEHb, 3aCTaBJisisd €ro TaKuUM 06pa3oM COBEPILIUTH.
TPETHil TAKT WK TPETH pabouuii XO/1; MHEPLMs, Pa3BUBLIASICSI B MaXOBUKe, coobllaeT
MOPIIHIO 00pATHBIM UYETBEPTHIM X0/, MPH KOTOpoM o6paboraHHble rasbl BbhiOpachiBa-
IOTCSI MOPIIHEM M3 LIMJIMHApA uepe3 OTKPHIBLUIMNCS BBITYCKHOIl KiIalaH, U 3aTeM BeCh
LUKJT TIOBTOPSIETCST CHOBA.

Camoe cymectsennoe B paGoTe ABMrarTesisi MO YETHIPEXTAKTHOMY IHUKIY — 9TO
Mpe/IBAPUTEIHOE C)KaTHe CMECH B CaMOM LMIMHJpe, yTo obecrieynBaer 6oJiee MmoJiHOe
MCTI0JIb30BAHUE TEIJIOBOI 9Hepruu CropeBlIeld CMeCH M JaeT HauboJbIIMK KOdpuIeHT
T10JIE3HOTO JIEHCTBUSA 3,

1 Mamuna Jlenyapa tpe6oana Ha cuny-uac 2 850 4 rasa u TemrnepaTtypa BHIXOASIIMX MEPerc-
peBmx razoB pasHsuiack 250°. Maummna MOrosa Ha cmiy-uyac pacxopoeana 2 445 a, remneparypa
yKe 0TpaloTaHHOI0 Tasa J0Xojuna ye Toibko a0 180°.

3 B 1862—1863 rr. (panuysckuii umxenep Bo-ne-Poia nepsuiii pazpaboran TEOPHI0 HUKIA
M NPEIOKUI CTPOUTH 4-TaKTHble ABMraresu. OTTO >Xe M JIaHTeHY MPHUHAUIOKUT NPAKTHYECKOoe
ocylecTBiIeHne 9TOH HJIEH.

3 Tlepsbiit ragoBblii aBurarensb OTro m Jlanrena pacxoaoBai Ha cuiny-uac 1 360 4 rasa, T. e.
una 609, menbwme apuraresnss Jlenyapa u IOrona.
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Heurateqn Otto u Jlhnresa, paboraBiide 1Mo 9TOMY NPUHLMNY, OLICTPO HALLIH
camoe IMPOKoe MpPUMEHEeHHe BO MHOTHX OTPaCJIsIX MpoMbluieHHOCTH. Hecmorpsi Ha To,
4T0 TiepBasi mojesb jpuraresisi Otro u Jlanrena o6yiagana HEKOTOPBIME TEXHUUYECKHMHU
HECOBEPIIEHCTBAMHU (3yOuaThlil IITOK MPOM3BOAMUI GOJIBIION IIyM M T. I.), 32 MEpBbIe
10 ser cpoero cyuiecrsoanusi pupma «Otro u Jlanren» B JleiTIie BBINYCTHIIA 0KOJIO
5000 Takux MAIIMH.

Hanbueiimme padoTsl KaK AEHTLOBCKUX, TaK U JAPYTHMX KOHCTPYKTOPOB ObLIN Ha-
NpaBJIeHbl Ha yJIyullleHHe OT/JAEJbHBIX JeTajieii U MeXaHW3MOB MAIMHBLI, YTO BCKOpE
JiaJi0 BOSMOYKHOCTDb BBIITYyCKATh JBUIaTe/IM C PABHOMEPHBIM XOAOM U MaJbIM PacXoiom
roproyvero (10 800 s rasa u mMeHee Ha OJHYy CHJIy-dac).

Crieyionum 9Tanom pasBuTHsI ABUTATEJIST BHYTPEHHEr0 CrOpPaHusl sIBUJIOCH CO3/1a-
HUE OBICTPOXOJAHOINO0O KOMNODAKTHOIO MU JErKOIro MOTOD a,
JIPUTOIHOTO /ISl CPECTB TPAHCIOPTA (aBTOMOOMIISI, MOTOPHOTO CYJI0XOJACTBA U aABH-
.aluHu).

3amaHuMBasi M/es1 NPUMEHEHHsT JABUIATessT BHYTPEHHEr0 CropaHus JUIsi MEeXaHH-
UecKoro 0e3pesibCOBOr0 SKMIaXka HAYMHAET IPUBJIEKaTh H300peTaTesbCcKyio MBIC/Ib
«C TIEPBBIX )K€ JHEl YKU3HU ra30BOro JABUraTeNIs.

Eme B 1807 r. Mcaak ne-PuBa romyuaer (ppaHIy3CKuil MaTeHT HA MEXaHUYECKHii
9KMINa)X, NPUBOJAMMBIN B [BI)KEHME [BUraTeseM BHyTpeHHero cropasusi . B 1863 r.
Jlenyap CcTpoMT 9KMD@X C JBUraTesJieM BHyTpeHHero cropamusi. Hax mexaHuue-
CKMM 9KMNa)KeM B Hauayse 60-x rofoB paboraer Tarkyke u3obperaresb 3urdpus
Mapkyc. K aromy cnucKy Mo)KHO NprOaBUThH ellle MHOTO MMEH u3o0peraTesieif, morep-
IEBIINX HEyJauy CO CBOMMHM MEXaHMUECKHMU OSKHUNa)Kamu. TaKomy SKHIaKy HYYKeH
OB JIErKuii ¥ GBICTPOXO/IHBINM MOTOP, yCIIelHask KOHCTPYKTHBHAsSA pa3paboTKa KOTOPoro
0Kasajach BO3MOXKHOM JIMIIb MOCJIE JJIMTeIbHOK paboTel u3o6peTaresieii Hajl Ta30BBIM
.CTALIMOHAPHBIM JiBUraTeseM. TONbKO TOC/Ie 3aBepuieHHusl 9TUX paboT Oblia CO3JaHa
NpoyYHasi TeXHUYecKasi 6asa /UIsl MPETBOPEHHS] B JKU3Hb W/ell u300peraresieil MeXaHH-
YECKOro 3KMIaXka.

Paboraromuii Ha CBeTWJILHOM rase /BUTaTeslb BHYTPEHHEN0 CropaHusi MepeHecTH
‘HEMOCPEJCTBEHHO HA OKMIMAXX HE MPEACTABJISIOCh BO3MOXKHBIM. MCTOYHMKOM 9Hepruu
JUIS TaKMUX JBUraTesieil ObUT CBETHJIbHBIM ra3, JOCTaBJsieMblif o Tpybam ¢ raaso -
Boro 3aBojga K Tomy ke Oorm japurarend ob0jgajajd  3HAYUTEIbHBIM
BECOM.

KoHcTpyKTOpam aBTOMOOMIBHOIO MOTOpPA HY)KHO OBLJIO HAMTH HOBBIE BHUALL ['OPIO-
YEro ¥ MpUCIoCcoOUTh UX JIs1 paboTel B TPAHCIIOPTHOM JBUTaTesie BHyTPEHHEro cropa-
nua. Kpome Toro, ymciao 060poToB MoTOpa Hy)KHO ObUTO yBeanuutb p0 400—800
B MUHYTY U OO0JIETUMTH KOHCTPYKLHIO MOTOpA.

Tu npo6IEMBI MOJTyYalOT CBOE pa3pelleHre B paboTax TaJaHTJIMBOIO HEMELKOro
JKOHCTpYKTOpa M u3obperarens Notimba [aiimsiepa, nepsoro, nocTpousiero GbICTPO-
XO[IHBI O€H3MHOBBLIM MOTOpD, OTBEUYAlOWIMif TPAHCIOPTHBIM LessiM. IlepBble ycrnexu
ABTOMOOMJISI TECHO CBSI3aHbl C Ouorpadueii aToro HHKeHepa.

Corm6 aiimnep poauicst 17 mapra 1834 r. B Hemenxom ropoge Illopugopde.
VYBiieyeHue uyepyeHHEeM B JETCKHE Tojbl U JII000Bb K CJIECAPHOMY [ejly OIpeAesIuIu
JanbHeifmyio 6uorpadguio Iaitmnepa. B Bospacrte 14 jeT OH IOCTyNaeT B yYeHUKH
K opyyxeiiHomy macrepy Paiiremo. Yepes Tpu ropa I'otinb ycnemHo cpaer sK3ameH
Ha 3BaHME T0JMACTepPbs, MOCJIE YEero B TEUCHUE HECKOJIbKUX JIET padoTaeT Ha OpyiKei-
HOM, a MOTOM CTAHKOCTPOUTEJILHOM 3aBOJLe.

B 1857 r. [aiimnep nocrynaer B Ilonurexuuueckuit uucturytr B - ITyT-
rapre. 3a ycremHoe OKOHUYAHHE WHCTUTYTA OH IOJIyYaeT CTHIEHIMIO JJIS NPOXOXK/e-
HUs1 MPAKTUKKM 3a rpanuiieii. CHauaja npocThiM pabouum, a sarem macrepom ['oTin6
Jlaiimyiep paboraer B TeueHHe [BYX JIET Ha JIYUIIMX MALIMHOCTPOMUTEJIbHBIX 3aBOJlaxX
Aurnuu ¥ @pannuu. [Tocne 3T0ro oH HeCKOJIbLKO jieT paboraer Ha psiie KPYIHEHIIMX

1 Ilea roma cnycrst Gparbsi Hpernc nbraiTcs NpUMEHUTH /151 MOTOPHOM JIOAKH CBOIf «mHpeo-
_nodopn, paborawmmit Ha yroJibHON IbUIH.
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MaIMHOCTPOUTEILHBIX 3aBOAOB I'epmannu u B
1872 r. npurjamaercss B KauecTBe TeXHUUe-
CKOro JIMpeKTopa Ha ra3oMOTOPHBIN 3aBoj «OTTO
u Jlanrena» B [leiiTLe.

Q06s1ajast 60JIBIIMMI TEOPETUUECKUMH [103HA-
HUSIMM U 1Mesi 00raThlii OTBIT MAIIMHOCTPOUTEJIS,
Jaiimnep CTaBuT B IIMPOKOM macurabe mpo-
M3BOJCTBO Ia30BbIX [BUIrATeJIEll M COBMECTHO C
OTTo pa3pabaThiBAET KOHCTPYKLHIO 4-TAKTHOTO
JBUrareJisi. . Puc. 7. Cxema 3axuranusi TpyOKoit Ha~

3nech Ha 3aBOJIe Ta30BBIX JBUraTeseil y KaJIUBAHHUSI.

Jaiimiepa ¥ BO3HHKAET MBICTb O IPUMEHEHHH A — rpy6ia; B — ropenka; C — CTeHKa LH-
JIBUTaTesisi BHYTDEHHEr0 CrOpaHMsi [JIsl TpaHC- “MuApa; D—npocggigfmo OKaTHA roproveH
noprueix Leseid. TlocBsiTuB cebsi  aroit  upee ’

uenukom, [Haiimnep copmectHo ¢ Maiibaxom, TaJaHTIMBBIM KOHCTPYKTOPOM
3aBoja, noxujpaer 3aBojx Otro u Jlanrena m nepecesnsiercs B Kaunurraar, rue
OHU TIPUCTYNAWT K KOHCTPYHPOBAHUIO OBICTPOXOJAHOrO [ABUraressi. B KauecTe
roprouero usobperatesu BblOpasn KepoCMH M OeHsuH. Jlasi M3roTOBJIEHHSI Tropioueii
C€MecH (CMeIMBaHUSI B OINpPEEEHHBIX MNPONopLusiX OeHsuHa u Bo3fyxa) Iaiimiep
TPUMEHUJI HCTApUTEIbHBIH KapOioparop. B oTiMune OT COBpeMEHHBIX IyJibBEpH3a-
ILMOHHBIX KapOpaTopoB C )KUKJIEPOM M CMECHTEIbHOM Kamepoil B HCHapuTeIbHOM
KapObopaTope BO3LYX MPOXOANII HAJ{ IIOBEPXHOCTBIO MOPIOUEH HKUAKOCTH UM HENOCPes-
CTBEHHO uepe3 Hee M, TaKUM 00pasoM HACHIUAsCh mapamu OeH3uHa, MOCTyma
B pabouuii LUIUHID. :

HecoBepumeHCTBO 3a)KUTaHUsl CMeCH, KaK ObUIO CKa3aHO BbIlIE, SIBJISIJIOCH OLHOI
3 IJIABHBIX NPHUMH THUXOXOJHOCTH CTaphIX rasoBHIX JABUraTeseif; Il yCTpaHEHUst
aroro Hexocrarka [laiimep B 1883 r. KOHCTpyHpYeT CHelnaIbHOE 3anajibHOe MPUCTIO-
cobJienne, TaK HasplBaeMyio TpyOKy Hakauuanus (mareHt Ne 28022 or 16 aexabps
1883 r.) L.

Ha puc. 7 nana cxema (paspes) sakuranusi TpyOKOM HaKaJIMBaHUS: KePOCHHOBASI
ropenka B Harpepaer TpyOKy A, BBUHUEHHYIO OTKDBHITBIM KOHIIOM B CTEHKY LH-
Jmuapa C. Toprouas cmech, monajast B TPOCTPAHCTBO COKatus D, npoHuKaer
B [OJIOCTb HAKaJeHHOM TpyOKH, IOCJI€ Yero MPOMUCXOJUT BOCIIAMEHEHHE CMECH.

[MpenmyniecTBa aroro criocoda 3a)kuranusi OblIM nposepeHsl Jlaiimiepom Ha cre-
LMaJIbHO MOCTPOeHHOM B 1883 r. cranmoHapHoM OeH3UMHOBOM jBurarese. PaGora gBu-
rarTeJisi Oupasjiasia pacyeTsl K300 peraresisi: iBUraTesb fapaj 0KoJo 500 06 /mun (puc. 8).

B 1884 r. Obl1 CKOHCTPYHMPOBAH M CHELMAIbHO MOCTPOEH TPAHCIOPTHBI OJHOI-
JIMHAPOBBIE J1eTrKHUi MU Manor a-
ODapuTHBH MOTOpP MOIUHDO-
CTb10 B 1Y/, ¢, OH pau eue 60Jb-
ee KoauvecTBo o6oporoB (g0 600
00/mun). B KauecTBe roproyero JJst Mo-
“TOpa ObLT MpUMEHEH KepoCHH 2.

BricTpora u Hage)xHOCTb JeiCcTBUS
9TOr'0 MOTOPA OOBSICHSUIUCH TAKYKE 00JIb-
1I0if TPOJYMAHHOCTBIO BCEH KOHCTPYK-
1M MOTOPA B LEJIOM W OTAEJIbHBIX €ro
MEXaHU3MOB M Jerajeif. 3 ampess
1885 r. [laiimiepy Ha ero auraresib
BbIIaH [OCYJAAPCTBEHHBI maTeHT 3a
Ne 34926. B cBoeil maTeHTHOIi 3asiBKe

o

1 ZVDI, 1934, NevIO, crp. 304.
? Bnocnencrsumn Jlaiimnep 3amenun ke- Puc. 8. TOpH30HTAIBHBI KEepOCHHOBBI ABUTrATENb
PocuH OGeHIMHOM, JHaiimnepa 1883 r.

Victopust Texuuku, Buin. VI. 12
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[Puc. 9. YUeprexx K narenry JHaiimmepa.

TComm6 [aitmiep creaylomumM 06pa3oM OMUCHIBAET KOHCTPYKLMIO M paboTy Iroro
MOTOpa:

# (Ha puc. 9 nso6paken pabounii uamHAp A ¢ Kamepoit cxatus A, BBepxXy Ko-
TOPOI MMEETCsT BIYCKHOM M BBIMYCKHOM KaHayl @, BOYCKHOIl KjamnaH b, BBINYCKHOI
KJlanaH ¢ ¥ HarpeBaeMblif CHapy)Ku miameHeM v Koymauok d. Ilamee E — nopiieHb
C TepenyCcKHbIM KIanaHoM, MPY)KUHOI e; U YNOpHOi maiiboit ey, F — HernoaBmKHAs
yIIOpHAsi BUJIKA, YCTAHOBJIEHHAs Ha CTAaHWHE MAalUMHBL. B Hee mpu Kauaom aBmKe-
HUM TIOPIIHSI BHU3 YNHUPAeTcs maiba e;, B CBOI Ouepe]b CHXUMAIOAs MPYKUHY €.
Bnarogapst 9ToMy KiianaH € Ha HEKOTOPOM IPOTSHKEHHH /10 M T0CJIe HIKHei MEepPTBOM
TOUKM CTAHOBUTCS CBOOOJHBIM M ABTOMATHUUYECKH OTKPBLIBAETCS] B TOT MOMEHT, KOrjga
JaBJIeHNe B KPUBOLIMIHOM Kamepe Bbille, YeM B LuJMHApe. Pasmepnl KPUBOIIMITHOMN
Kamepel G CO BCACHIBAKOUIMM KJIalaHOM gy M KpBIUKOIl g;; TO3BOJISIIOT BBIHYTH K3
KapTepa ¥ CHATh C MOJUIMITHUKA KPUBOIIMIIHYIO Maiidy u ocb. Hi Hy — KPUBOMIMMIHBIE
miaibpl, KOTOpPBHIE OJHOBPEMEHHO CJIy)KaT B KaueCcTBe MaXOBHKOB, 3aTOJIHSIOT CoGOM
Gonbiyio yactb Kaprepa. I1oaToMy mpoCcTpaHCTBO C)KaTust B Kaprepe G CTAHOBUTCSK
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CTOJIb MaJIBIM, YTO II03BOJISIET TIO-
JIyyaTb B HeM OT /5 10 1/, am usowl-
TOUHOI'0 JIaBJIEHUS].

Pacnpenenenue ocyiecTss-
€TCSI MY TIOMOUIM 3aMKHYTOH Ka-
HaBKu (masa) KK, (orubGaroiueii
J(Ba pasa oCb), BPE3aHHOW B Kpu-
BommnHyio 1waiidy H. Kanaska
JEMCTBYET Ha CKOJIb3SILLYI0 B Hei
HNON3YIIKY 0 U ToJKaTeab L pac-
npejpenuTensHoit mranry. Ilocses-
HUIl ynpapisieT BBITYCKHBIM KJia-
MIaHOM C.

Perynuposka uucna oGopo-
TOB OCYILECTBJISIETCS LIEHTPOOEIK- Puc. 10. Moropuast noso3ka [aitvmrepa 1885 r.
HBIM PBIUAYKKOM /11 U SI3bIUKAMHM 11,

KOTOPLIE MIpK MPEBBIIIEHUH HOPMAJIbHOTO 4ucsa 000POTOB MEPEXOAAT U3 paboyero
NOJIOKEHNUST B INPOTUBOIOJIO)KHOE, BCJIEACTBHE Yero KJjamaHHasl Tsara L CTaHOBHMTCS
HEIMOABUIKHOM.

3axuranne MpOMCXOJUT ITHEBMATHYeCKH OT pabouero mopmHs. BocrurameHeHue
HAUMHAETCs1 BO BIYCKHOM JKaHalle M MPU BEPXHEM MEPTBOM IIOJIOYKEHHU IOPIIHSE
3a/IEP)KUBALTCSI TeM, UTO B KOHIIE BCaChIBAHHUSI KaHaJl @ 3amoJiHsercss GoJiee GegHoit
CMECBIO, YeM B Kamepe cropaunust. B aTom Kanase umeercsi ropsivast crenka. OHa Harpe-
BACTCs1 TUIAMEHEM U, DpACKAJIAONMM KOJNAuoK d, W NPOM3BOAMT BOCILIAMe-
Henue. JList nosyuenust GeIHOI CMecH CIIy)KUT ra30Bbii Kiianas ¢, paboraluii aBTo-
MaTHuecKu. B KOHIIE X0/1a BCaChIBAHMS OH NPHYKUMAETCS KHU3Y PHIUaXKKOM | KiarnaHHO
TAMH L 1 Cy)kaeT npoxoji A/1s rasa. IlepecTaHOBKOl BUHTA S MOYKHO YCTaHOBUTE MO-
MEHT 3a)Kuranus 6ojiee TOYHO.

Taxkum obpasom paGoumit Tmpolecc NPOTEKAET CJELYIOUIMM TOPSIKOM: [ He-
3a70JIr0 10 OKOHYaHMsI pabouero Xoja OTKPBIBAETCSl BBINYCKHOI KJamaH, jJaBbie-
HHe B IWIMHApPE MNAJAeT HIKE MAaBJeHHs] B KpPUBOLIMMHON Kamepe, KjamaH e
B OTOM IOJIO)KEHMH paboTaeT aBTOMATHYeCKH M BIYCKAeT B LMJIMHADP 3apsif CXKa-
TOI CMeCHM WM BO3yXa, KOTOpAsl BBITECHSIET OCTATOYHBIE CrOpEBIIAE Tasbl. Bo3-
BPATHBIM ABWKEHHEM TMIOPIIHSI W BOIUEJUIMM BO3JYyXoM 0osiee JIerKue IpPOLYKTBE
Cropanvsi, pacroJIOXKEHHBIE BBIIIE €ro, BBHITAJKHMBAIOTCS Yepe3 BBINYCKHOI KianaH.
Kamepa cropanusi 3amonHsercsi CB&Keil CMECbI0O HJIM BO3AyXoM. K 9TOMY Iep-
BOMY 3arOJIHEHMIO TIpM JIBIDKEHHH TIIOPIIHS BHU3 Tenepb J00aBJISIETCsI BTOPOM,
TJIABHBIHA, 3apsil TOpIOUell CMecH, MOCTyNalLiuii uepes BIyCKHOI KJanaH b.

Hesanomaro 10 okonuanus xosa Bca-
ChIBaHMS1 KJIATIAH B MOPIUHE CHOBA OCBO- [
6oxKpaercst ¥ uepes HEro BXOJUT B L~ |
JIMHAD TPETbs MOPLMs 3apsiia U3 KpHu-
BOIIMIIHOM Kamepbl. [Jlajee IpH BTOPOM
00pAaTHOM X0j1€ T10PIIHSI BeCh 3apsijl CHKi-
MaC€TCsl M BOCIUIAMEHSIETCSI TI0CTIE Tepe-
X0/1a Y€pPe3 BEPXHIOW MEPTBYIO TOYKY.

HoebiM B JigiicTBuu 3TOr0 fBUraTENS
SIBIAIOTCS UHMCTOTA CMECH W OoJibliasi
Kommpeccrst. 1o Haer GoJiee coBepuIeH-
HOe Cropanue M IMO3BOJISIET IOJIyUNTh
BBICOKOE UHCJI0 000pOTOB, UTO yMEHb-
LIAET MOTEPI0 TEIJIa U BENET K YMeHb-
LIEHUIO pacxojfa rasa» 1.

: T Puc. 11. TIlepBblif 4eTHIPEXKOJIECHBIH ABTOMOGHIIE
' ZVDI, 1934, 10, crp. 305. P Haiimnepa 1886 r.
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B 1885 r. [aiimuep CTPOMT CBOIO IEPBYI0 MOTOPHYIO
( JHOMECTHYI0 TOBO3Ky ! (puc. 10), NPUBOAMMYIO B [BH-
YKeHHe BBILIEONMCAHHBIM MOTOPOM. Pama M KoJieca moBO3KH
Obuld epeBsAHHBIMU. [lox cegoxkom mocpeauHe pambl OBl
pacrosio)KeH BepTHKaIbHbll MoTop. IlepexsoueHue cKopo-
cTeil OCYILECTBIISIOCH MyTeM IepeMEIleHlsT PEMEHHOI re-
pegaud IO JABYXCTyNeHYaThIM IHIKMBaM. XOJIOCTOH XoJ
0JIydasiCsl Tpu 0cabjieHud PEMHsT HATSDKHBIM - POJIMKOM,
COEMHEHHBIM C PBIYAroM U PAcrosIoXKeHHbIM Ha pame. s
NpefloXpaHeHnusi OT Ta/JeHusl MoBO3Ka MMesna JBa O0KOBBIX
JOIOJIHUTENbHBIX Koseca. Ha wucneitanusax 10 Hoa6ps
1885 r. na arom morouuksie [laiimiep pasBUBaj CKOPOCTH
no 18 xm/uac.

B 1886 r. Maiimiep cTpouT mepBblii ueTHIPEXKOJIEC-
HBI JIBYXMeCTHBI aBTOMOOWIb (puc. 11). it mocTpouKu
Puc. 12. Motopuas nmogka ~ 9TOTO apromobuns [laiimiep HCIOIB30BAN OGLIKHOBEHHYIO
Haiimnepa 1886 r. M3BO3UNYBIO MPOJIETKY. ITOT MEXAHUUECKHUIT IKUIAYK BHEITHE
oTJIMYajCsi OT OOBIUHOTO KOHHOI'O TOJBKO BEPTUKAILHBIM
MOTOPOM, PAacCIOJIOYKEHHBIM TOCpEJMHE, W OTCYTCTBHEM 3alpsDKEHHBIX JIOIajei.
OGopyjoBaHie 9TOro aBTOMOOMJISL OBLJIO YK€ HECKOJIbKO M3MEHEHO M0 CPAaBHEHHIO
C NEepBBIM MOTOPHBIM 3KunaKem 1885 r.: BO3AyIIHOE OXJIaXKAeHHE MOTOpa OBUIO 3a-
MEHEHO BOJSIHBIM (BOJA OXJAXKAanach TEPMOCU(OHHBIM Crocofom) B TpyOuaTom
paguarope; TOPMOYKEHHME AaBTOMOOWJISI OCYIUECTBJISAJIOCH TIPM TOMOLIM  KOJIOJOK,
JIeiiCTBOBABIIMX HEMOCPEJCTBEHHO Ha BHeIIHME o00o0ja 3aJHUX KoJjec; JJIsT ycTpa-
HEHMs LIyMa, MPOU3BOJMMOIO INpPH BHIXJIONE OTPAGOTAHHBIMM Tasamu MOTOpA, TOJ
cujieHneM OblT TTOMELIeH TIYHINTeb.

CKOpOCTb 9TOr0 9KHMMaXka Oblla Ta >KE, UTO M MOTOPHOTO BEJOCHNEAd, — J0
20 Km/4ac. :

BcKope nociie yaauHeix onbiToB ¢ aBromoGusiem laiimnep B 1886 r. crpout nepsyio
MOTOPHYI0 JIOAKY (puc. 12), a B 1887 . MOTOPHYIO APE3UHY /IS YKEJIE3HOA0POIKHOIT
Konen (puc. 13).

Bectb 0 MOTOPHBIX 9KUNa)Kax [laiimiepa OBICTPO PACIIPOCTPAHSIETCSI CPE/IU ero Co-
OTeUeCTBEHHUKOB 1 3aTeM CTAHOBUTCA 10CTOSIHMEM U APYTHX cTpaH. [TosiBisiiorcs nepsuie
3aKkasel Ha akunaxn IHaiimnepa. B 1886 r. pis ynosnersopenusi cnpoca Iaiimiep op-

: ranusyer B KauHumraare npous-
BOJCTBO aBromobuieit. [1pegnpusi-
THE, HaCYUTHIBABLIEE B IIEPBOE
BpeMsl BCero Tpu Jecsitka pabo-
YuX, HAyajo TOCTeeHHO PaCcTH, U
28 nosi06ps1 1890 r. 6puta o6paszo-
BaHa CyLIeCTByIOLlasi M B Ha-
CTOsIIIlEE BpPEMsI  aBTOMOOMJILHASA
¢upma  «Daimler-Motor - Gesell-
schafty.

B 1889 r. ¢paniysckast ¢up-
ma naposeix apromobuueir [lanap
1 Jlepaccop mnpuoGperaer y I'or-
Jmba [laiimyiepa mpaBo Ha Ipo-
M3BOJICTBO €ro  aBTOMOOMJIBHOIO
mMotopa B0 PpaHuUMM. ITO KIajer
HAUaJI0 Pa3BUTHIO ABTONPOMBILI-
JIEHHOCTH M B [PYIUX CTpaHax.

1 JTareur Ne 36423 or 29 asrycra
Puc. 13. MoropHast yKeae3Ho0poyKHasT Ape3uHa 1885 r. (cm. K. B e u 11, Most »kusub u
Haiimnepa 1887 r. mou wusviperenus, crp. 103).
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[Toutn OAHOBpPEMEHHO C
Jlaiimiepom KOHCTPYHPOBAHUEM
aBTOMOOUJIST 3aHUMAJICSI HeMell-
Kuit umrenep Kapn Benit. Ero
MEPBBIi  TPEXKOJIECHBI MOTOP-
Hblif aKunax (mareHt Ne 37433
ot 29 siuapst 1886 r.) (puc. 14)
ObLI MeHee COBEpPLIEHEH, YeM
nepsbie oxunaku Jlaiimiepa.
JlIst BOCIJTaMEHEHHsT Toproueit
cmecy BeHI mpuMeHsIeT B CBOEM
MOTOpE 9JIEKTPUYECKOE 3a)KH-
rauue (¢ Karymxoit Pymxopda).
OpHaKo, BCJEICTBHE CJIadOT0
pa3BUTHS 9JIEKTPOMAIIMHO-
CTPOGHUS B TO Bpemsi, 9TOT
C10co0 3a)KUTAHUST SIBUJICS O]1- :
HOM M3 rjaBHeIX Heypad Benua Pic. 14. Tlepselii TpexkonecHblii asromodnas Benua
C ero mepsbIMu MoTOpamu. Ju- 1885/86 r. (Bia cniepean).
HaAMOMAIIMHY, YCTaHOBJIEHHYIO
Ha TIepBOM CBOEM OKHUIIAKE,
Beniy, u3-3a HEHaJEKHOCTU ee
JIeliCTBUSI, BBIHY)KAEH OblI 3a-
MeHUTb 0arapeeii rajgbBaHnye-
CKUX 97eMmeHToB Bynsena. 310
CWJIbHO YTSDKEIWIO BCH KOH-
CTPYKLHMI0 9Kuna)ka. [lomumo
TOro, OJlarogapsi HecoBepILeH-
CTBY OJIEKTPUYECKOI0 3a)kKura-
HUS1 1 OOJIBIIOI TSHKECTH, MOTOP
Bennia mor passuBarh BCErO
250 — 300 00/MMH .M, TaKUM
00pa3oMm, CKOpOCTb TIEPBOrO
TPEXKOJIECHOT0 aBTOMOOMIIA
bBenua Oplla  TaK)Ke 3HAuM-
TeJIbHO HH)KE CKOPOCTH aBTO-
mobmnst  Jlaiimiepa  (TOJIBKO .
9—12 km[4ac). KoHcTpyKuus Puc. 15. MMeponilt TpexkosecHsii asromoburn Benna
Camoro JBUraresisi W ero pac- 1885/86 r. (Bt caamm). A
HOJ’IO)KeHMe Ha rl0B03}(e 61)[.]'[” A—FOpHZiOHTaHbeIi’l HHUJIUHADP; C~-pe3epByap AT oXJTAXKAEHN s

BOAbl; D — pesepByap juil GeHsuHa; E — WKHB-MaXOBHK.
TAKOKe MeHee TIPOJYMaHbl U
nosromy Heypaunel. Ormnacaschk
0O0JIBIIOTO  OTPOKUBLIBAIOIIEIO MOMEHTa MaxoBHMKa, BeHIl CKOHCTPYyHpOBaj MOTOP
C FOPUB0OHTAJbHBIM LMJIUHAPOM M TOPU30HTATIBHO JIKALIMM MaXOBUKOM, PAacmoso-
JKEHHBIM C3a/M MOBO3KM (pucC. 15). ITO YCIOKHSIO JOCTYN K MOTOPY M HEMoCpe/-
CTBEHHOE HAOJI0eHHe 3a Hum 1. A

B cBoux mocnepyonmx mammbiax BeHIl yCTpaHUI 9TH HELOCTATKH, HO TPH CPaB-
HEHUM MepBbIX MalMH Jlaitmiepa n BeHla mpenmyIecTBo BCe yKe 0CTaeTcst Ha CTOPOHe
nepBoro, AaBLIEro Oostee NPOJYMAaHHbIE U TEXHUUYECKH 3pesibie KOHCTPYKIMH.

Cnycrst HeCKoJIbKO Jiet Benn, kak u Jlaiimiep, npucrtynaer K NpOMBILUIEHHOMY
NIPOU3BOJICTBY CBOMX ABTOMOOMIIEI.

1 B pocaeyomux mojaessix aiimiep Takke neiraicst pacnoioyKuTh CBOH MOTOP C3aV MOBO3KH ,
HO CBsI3aHHbIE ¢ OTUM HEYN00CTEA 3acTaBuin nsobperaresisi epeHecTH MOTOp Brepe, I/le OH Haxo-
JAUTCSL B COBPEMEHHBIX ABTOMOOMJISX.
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Benen sa oatum aBTOMOOMIIBHAS MPOMBIIUIEHHOCTh BO3HUKAET BO BCEX KPYMHEH-
1IMX Kanuraauctuyeckux crpasax (Popa u Onac B Amepuxe u Jp.).

Aromobuib, nosisuBumiicst B XI1X B., B 1ajibHeliem B CBOIO 0uepe/ib 3HAUNTEILHO
TIOBJIMSIJI HA PA3BUTHE TEXHUYECKOro mporpecca. ABTOMOOHIIb BbI3BAJ K YKU3HU MOTOP-
HO€ CyNOXOJICTBO M aBHALMIO; B aBTOMOOMJILHOM IPOMBIIIJIEHHOCTH BIIEPBBIE IIHPOKO
Pa3BUIIOCh MACCOBOE ITOTOYHOE NPOU3BOACTBO. CoBpeMeHHas1 aBTOMOOMIIbHAS MHAYCTPHUSI,
KaK B (oKyce, cocpeoTounBaeT B cebe Bce HOBEHIME TeXHUUECKUE JOCTHYKEHUSI U IIPO-
V3BOJCTBEHHBIE METO/bI. B CBOI0 0UYEpE/b aBTOMOOUIIb UCTILITEIBACT HA cebe BO3/eiicTBHE
TIOPOMUIEHHBIX MM CMEXKHBIX OTpacjieli TeXHMKM (COBEPLIEHCTBOBAHHE ad9POJAMHAMM-
YyecKux (opm, KayecTBa MaTepHaioB, UX TEXHOJIOTUH U T. [1.).
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XPOHHUKA

ABTOMOOUIBbHBIE BbICTABKH 1935 1.

Amomoﬁunb KaK YHHBEPCAJbHOE TPAHCIIOPTHOE CPEACTBO, ABTOMOOMIbL KaK 00bEKT IPOM3BOACTBA
@aubosiee MepeoBOM U MOIIHOM OTpaciM MUPOBOM MHAYCTPHM, aBTOMOOWIb, HAKOHEL, KaK CTHMYJ
¥ CO3JIaHHI0 U PA3BUTHIO HOBBIX 0Tpacneﬁ TMIPOMBIIUIEHHOCTH  SIBJISAETCSA OAHUM M3 Ba)KHeHLINX (l)al(-
“TOPOB KYJbTYPHOT0, 9KOHOMUYECKOr'0 U B TEPBYIO OYepeb TEXHMYECKOr0 NMporpecca COBPEMEHHOCTH.
LIpu ¥3YYeHNH UCTOPUM COBPEMEHHOW TEXHHKH TPYAHO HAHTH 00BEKT, KOTOPbIH Jyunie oTpaykasn Obl
fIyTH ee 9BOJIIOLMU U mporpecca, yem aBToMo0uib. C 9TOM TOYKHM 3peHust 0COOeHHO Oorarblii MU HMHTe-
‘PECHBII Marepuas TAIT eXKeroiHble aBTOMOGMIIbHBIE BBICTABKH, yCTpauBaemble yyke B Teyenue 30—35
JIET BO BCEX KPYMHEHIIMX NPOMBIILIEHHbIX CTPaHaX MHpa.

B Hacrosiieil crarbe JUISI XapaKTePUCTUKHM COCTOSIHMSI COBPEMEHHOW aMepuKaHCKOH aBTOMO-
OUNBHONM TEXHUKH UCIIONIB3YIOTCSI MaTepuanbl Heio-HOPKCKOI aBTOMOGHIBHON BHICTABKH B SIHBApe C. T'.
TepmaHCKasi )Ke aBTOMOOM/IbHAS TEXHMKA OCBELUEHA 110 aHHbIM BbICraBKu B Bepiune B (eBpaie C. r.

Hpro-fioprckass BeicTaBka 1935 r.

3a BpeMs1 MUPOBOT0 KpH3uca, Hayasmerocss B 1929 r., Bemyck apromaums B CIIA k 1932 r. ynan
&0 HeOBIBAJIO HU3KOr0 YPOBHSI, COKPATUBILKCH B yeThbipe pasa (tabu. 1), M JMIIb CO BTOPOW NOJIOBUHBL
1934 r. B aBTOMOOMJIBHON TIPOMBIIUIEHHOCTH HAYMHAET .[IPOSIBISITECSI 3aMETHOE O)KUBJIEHHE.

B 11eHHOCTHOM ¥ KOJINUeCTBEHHOM BbIPQYKEHUH aBTOMOOHJIbHAs IpombliuieHHocTs CLIIA focTHria
B 1934 r. mpumepro b 50%,

%%()2%12 Bpemen  pacusera Taguuna 1
1929 rr.). Onnako dakr o
$IAMETHBUIErocs TepeoMa Tio- Agmomobunbrslll napK u aemomoOusbHOC NpoU3eo0CHEo
cnywnn  cunbheiimim crumy-  CHTA
JIOM K pasBepTbIBAHUIO aBTO- Bhinyck ROBHIX aBTOMOGHIEH
TIPOMBILIEHHOCTH, CO3MaHHIO Koxmuecrno Hmnexc npous-
SHOBHX KOHCTpYKUuii 1 moze- Toxsr | saperucrp. aB- BOACTB& HOBHIX
neii. Hauunaercs arpa  Ha Gaxeii B mMTyKax B 01X3DAX Guxek
TIOBBILEHUE», CTOJb XapaKTep- iomoSnaet e
Has s xog’ﬂﬁcheHHoii H
npombinernoit susun CIUA | 1999 | 26501443 | 5621709 | 3576645 881 100
FERa oY SN 1930 | 26657072 | 3510178 | 2126602019 62,5

a0s1. 2 CBUACTENECTBYET | 193] | 25993896 | 2472359 | 1426656252 44,0
MIPOKIE BCEro 0 CHIDKERMH | 1982 | 24841822 | 1431494 793 045 300 25,2
'CBW]IS% sapunarsl_pabouero. 1933 | 23849932 | 19850981 987 436 289 35,3
| T. CPEAHMH TOMOBOM | 1934 | 24751644 | 2895629 | . 1457000000 51,5
3apaborox pabouero aBTO-
?r)s%ngumﬂeHHOCTH cocTaBJIsIg

noutapoB; B 1932 n
1934 rr. sapaGorok yMeHb- i 2

mmnest B 1,5 pasa, cocraBnsist

Bcero aumb 1 200 nosiapos.
Ha npousBoactso  onuoro HHzexc mpoRIBOAK~
ABTOMOOMJISI PAcXoj Ha 3ap- _a Uncxo paGogax Ponx 3apuaa~ H:::_xc TeXbHOCTH ABTONPO-
mnary cocrasun B 1929 r. — " caymauux TH, B IOXTAPAX | pagry | mortReRHOCHE D HORS
138 ponnapos, a B 1934 r, — .
102 nonnapa.

O paumoHaIM3aNUK 1 1929 427000 775 000 000 100 100
mporpecce TEXHUKHI aBTOCTpOE- 1930 325 0C0 647 000 000 83 60
HHsT elle HEKOTOPbIe KOCBEH- 1931 270 000 397 000 000 51 40
Hble YKa3aHus1 Aa10T Ui peI BbI- 1932 229 000 283 000 000 36 22
ycKa MpoAyKUHMH Ha OAHOr0 1933 190 000 233 000 000 30 28
pabouero.  TlpumepHo  TpH 1934 240 (.00 294 000 €00 38 41
OAVMHAKOBOM T'0JJOBOM BBIITYCKE

Kaopet asmomobunvrioti npomeuuseinocmu CIITA
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Tabauna 3 aBromoGuteil B 1931 m 1934 rr., HecmoTpsi Ha

Bl o YCJIOXKHEHHbIE KOHCTPYKUMH MauuH 1934 1., BbI-
nyck asmomobused (¢  molcaiax) IYCK aBTOMALIMH Ha OJHOr0 padoyero B ron mos-

8 71935 o. HsuIcs ¢ 9,2 1o 12.

KaKoBbI )K€ MTOTM MHHYBIIET0 I'OJla U KaKue

Dapua innaps| Denpaxs| Mapr NYTH ¥ NEePCreKTHBbl OTKPBUIMCH Ceifuyac B aBTo-
MPOMBILLIEHHOCTH?

"CooTHOmEeHHEe BHINYCKa JIEerKo-

»Popa* . . . . . .| 105 | 138 | 165 BHIX U I'PYy30BBIX aBTOMOOHIEi

”{(Imeﬂepan“ Morope| 98 | 121 | 125 Y3 ofmero Beimycka 2895000 apromoGuieii B

»Kpedicaep . . .| 83 80 90 1934 r. umcno JierkoBeIX cocTamisiio 2 282 000,

a rpysoBbix 613 000 uwan 219%, Bmecro 15—17%,

Cymmaprouil  eotnyck  agmomoGuaeis 33 TPRUUINE TOAbI.

(8 mblcﬂ’-lax). acripe/ieyieHMe BbBITYCKAeMbIX TPY30BHKOB
0 TOHHAKY XapaKTepHu3YyeTCsl IONPEeXKHEeMY Ipe-

o01aJaHueM MEJIKUX TPY30BHKOB U COBEPUIEHHO

HHAYTOYXHBIM BBIITYCKOM MHOTOTOHHAYKHBIX MaulvH,

a @

i KRS Mg . a MMeHHO: 299, Tpy30BUKOB J0 3/, m, 649, —

= 1,5—2 m u Bcero auib 0,69, mammsx ceopue 5 ne
1930 . | 1935 r. 1930 r.]‘ 1835 ltes0c sy, S e ripeoGianatie T b

aBromo0usIeil ¥ masioe pacrnpocTpaHeHHe KPYmHbIX
I'PY30BHKOB SIBJISIIOTCST BECbMA XapaKTePHOii YepToit
450 9KOHOMUKH, ObiTa M X03siiicrBenHO >xu3un CILIA.
Taxoe pacrpe/ie/ieHie BbITyCKa aBTOMOOHIIEH 1oj-
TBEPYKAAIOT M JlaHHble 32 IepBble Mecspl 1935 r.
(trabm. 3). 9ty nuUPH CBHACTENBCTBYIOT HE TOJBLKO O HOBbIIAKOIMXCsT ycrnexax dopia, KOTOPbI
BbilycKaer ekeaHeBHO 6 000 JierkoBbIX aBTOMOOMIIEH, HO M 00 yJIyYUIEHMH JieJ JAPYIMX KPYITHBIX
GupM, MOCTUIUMX M JaXKe NPEBBICMBHIMX CPABHUTEIbHO BBICOKMII ypoBeHb mpousBoicTsa 1930 r.

PacnpeneneHue BINYyCKAaeMblX JETKOBBX aBTOMOO M eEHINO CTOM-
MocTH ewle 0oJjiee XxapakTepHo. ITouTu 110JiHOE BBITECHEHHE 0POr¥X MAllMH U He3HAUHTEeJbHOEe IIPOU3-~-
BOACTBO aBTOMOOMJIEH CpeJHero Kjacca KOMIEHCHPYIOTCSI POCTOM IPOM3BOJCTBA JICIIEBBIX MOJeJIeH..
Marun croumoctbio Hmke 500 101apoB BbinyieHo 06110 65%, 1o 750 ponnapos — 309, u 750—
1 000 pommapoB — 39. :

KoHumeHTpauuss NPOMU3BOACTBA aBTOMAaLIUH B PyKax HeMHOrHX (upm
M KOHIIEPHOB TOATBEPIKAAETCST CiefylomumMu nuppamu: KonuepH «Jhrenepan Moropes * BwimycTi
399, Bcex JIErKOBBIX aBromoOuiei, «Popm — 26,49, «Kpeitcaepy — 20,3%. 1o rpy30oBbM maru-
Ham: «[Drenepan Moropey — 41,59, «Dopmy — 329, u «Kpeiiciepy — 129;.

Ynajok cObiTa JOPOrUX MaUIMH, MOCPeCTBEHHBIE [eja GUpM, BbINYCKAIOUIMX MAUIMHEL CPEHEro-
KJjacca, u ycrexu 0oJiee JemeBbX THIIOB MAIIMH XOPOIIO MIUTOCTPUPYIOTCS TabJ. 4, I/ie NPUBE/IeHbE
JaHHble O TPOJAKe HauboJee MONMYJISIPHBIX MAPOK PA3JIMUYHBLIX KJIACCOB aBTOMOOMIIEN.

355 | 417

284 ‘ 303 346

Tabnuua 4

Junamura covima neekogsix asmomobuseli nHauboaee nonyaapHelx mapox- CIIA

; KoanuecTno B % |

DupMbt l Mpumegsaunne
1929 1932 1934 1929 | 1932 | 1934

HKamummak“ . . . . .| 14936 6269 4 899 0,38 | 0,57 | 2,26 Iloporue aBTO-
»llakkapn® . . . . .| 44634 11058 6552 1,15 | 1,01.| 0,35 MOGHAM CBbilE
»JIHHKOABH® . . . . . 6151 3179 2061 0,16 | 0,29 [ 0,11 2000 nomi.
s DIQHK® o o i+ 5 s ¢ 1172307 49 708 63 067 4,44 | 4,53 | 3,34 | CpenHue aBTOMO-
»CTynebekep® . . . . 82 839 25 002 41 560 2,13 | 2,28 | 2,20 6uan 1000 —
s Kpeficaep® =, . . . 84518 26 016 28052 | 2,18 | 2,37 | 1,49 1750 poaa.
,Popa“. . . . . . .[13101385| 258927 | 530528 | 33,76 23,62 | 28,09 | Jlewesne aBTO-
Hllespore® . . . . .| 780011 322860 | 524906 | 20,10| 29,46 28,32 mo6uau no 700
HIlAUMYT .« . . . . 84969 | 111926 | 302537 2,19| 10,21 | 16,02 ROJI.

1 B xouuepH ¢JDrenepas Moropc» BXOAAT 3aBOJBI JIEIKOBBIX apromoOuneii: «lleBposne»s
«IToutnaiy, «Onacmobuiiby, «Bioni, «Jla-Camby, «Kagunnaiy. KoulepH «Kpeiicaepay cocTaBasiioT=
«Tmumy», «domioy, «de-Coron, «Kpeiiciaepy. Komnanusa Popaa o0be/MHACT 3aBojb: «Popay w

«JTHHKOJIBHY.
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Hcrexwmii roJf OKOHYATENIbHO YTBEPAW IOJI0)KeHHe, IPH KOTOPOM IIOYTH BCSI aMEPUKAHCKASE
aBTOMOOMJIbHASI NMPOAYKUMS IpeJHa3Ha4YaerTcsi Ha YOBJIETBOPeHHE BKyCa M MaTepUaJIbHBIX BO3-
MOYKHOCTEH MaccoBOro moTpeduTesis.

AMepHKaHCKHH IOKYIaTelb HE pacrosiaraer CBOOOJHBIMHM J€HbIAMH M OYeHb CTPOTO YYHTHI-
BaeT peHTade bHOCTb 3aTPAThl Ka)KI0r0 CBOEro Ao0jaapa. 3a CBOM JIeHbI'M OH TpefyeT MalluHy 00si-
3aTEIBHO «MOIHYIO», TIOCE/IHEr0 BhINYCKA U KAK MOYKHO Gosiee HAIOMHHAIONLYIO M0 BHELIHEMY BUAY —
(emenebenbuple Mapku. EMy BaKHO 9TO JUisi TIO[IEPYCAHUsT CBOEH JIeI0BOM M CBETCKON pemyTaLuH.
ABTOMOOMIB JJOJDKEH OBbITh BMECTHTEIbHbIN, KoM(popTabeabHblii 1 MATKuil Ha Xoxy. OH JODKeH UMeThb
pazxuo, ororuieHue M yA00HOe nomenienue JUisi 6araka. YnpaplieHHe MAUIMHON A0JHKHO ObITh MaKCH-
MausbHO Jierko u npocro: B CHIA 309, asromodusieli ynpasisieTcst yKeHIMHAMM, U Y J00POi 110710BHHBI
BOZIUTEIEl 3HAKOMCTBO € MAIUMHOIl OrpaHNYMBACTCS YMEHHEM BJIAJIeTh PYJIeM W Topmosamu. Mammua
IO/DKHA ObITh MOLIHOM, YT00bI 00/1aJaTh HEe TOJBKO BBICOKHMM MAaKCHMATbHBIMH CKOPOCTSIMM, HO U
Xopourei rnpuemMucTocTbio. Bes 9TOro esna B amepHKaHCKUX YCJIOBHSX KpaiiHe HeygoGHa. Crexyio--
uiée TpedoBaHHe — 9TO IKOHOMUYHBINA PACXOJ roprouero, HeOOJBIIOH PACXOJ HAa PEMOHT U YXOX H,.
HaKOHeIl, HeM3MEHHOE YCJI0BHe — JielleBasi IieHa aBTOMOOMIS.

B 1935 r. ¢pupmbl 0COGEHHO XOPOLIO YWIH BCe 3TH TPeOOBAHUSI U OPraHU30BAIM YCIIEIIHOE Ha-
CTyIJIeHMEe Ha CBOEro u30aJioBAHHOIO IIOKyIATessl IEJI0i IIEPEHroil HOBBIX, HEJO0POTUX MOMeseit,
OTBEUYAIOLMX BCEM CaMbIM CTPOTHM 3aIpPOCam. :

Tak, Hanpumep, POpA BBITYCTHI HOBYIO 8-IMIMHAPOBYIO mamuHy B 90 4. €., MOxepHU3M-
POBAHHYIO 110 BHEHIHEMY BHAY M 00J1aJlal0lIyI0 PSIZIOM CEPbe3HBIX YCOBEPUIEHCTBOBaHMIA. [Ipu atom
dopj coxpaHu ‘crapbie LeHbl, a HA HanboJee XOA0BYIO ABYXIABEPHYIO 3aKPLITYIO MOJEIb AayKe CHH-
3un ee Ha 10 mosutapoB mpotuB 1934 r. u npoxaer «Tymop» 3a 510 nonnapos. Beimm§ck HOBOM Mo-
Jlend 1orpeGoBasl 3HAYMTEIBHBIX KamUTAJIOBIOYKEHUII B pacimpeHne M nepeofopyjoBaHue 3aBOJAa,.
HO 3aro0, cyAst no nepsomy kBaprany 1935 r., nmossossier Popay yCHEeIIHO BBIIOJHATH HAMEYEHHBI
IJIaH BBITYCKA OJHOI0 MMJLTMOHA aBTOMOOMIIEH.

CnaBuelii KoHKypeHt Popaa — Il e B p 01 e, HEOZHOKPATHO 3a IIOCIAEIHME TOMbl OTHH-
MaBIIMii y HEro MepBEHCTBO 110 UKCITY BBINYCKAEMbIX MAIIMH, TOYHO TAK YKe COXPAHMII CTaphie (paBHble:
(GOpPHOBCKUM) IIEHBI M BBEJI PSIL yCOBEPLIEHCTBOBaHHH B MojJeab 1935 r.: KpbUIbsi HOBOH (OpMBI,
LeJIbHOMETAUTMYECKYI0 KpbIIly, H3MeHeHHYo (Gopmy paauaropa u T. J.

AHANIOrMYHYI0 MOJIEPHU3ANNIO CBOMX Mofeneit mnposemn «[lnumyt», «domwi», «IloHTHAKY,
«Tepparumaiiny, «Kpeiicnepy, «Haum u «Crynedexepy.

HauGonee noxasatenbHo TO, 4T0 crapeiimas ¢pupma «[lakkapiy, B Te4eHHE AECATKOB JIET CIe-
IMATM30BABILIASICSE HA MPOM3BOJICTEE JIOPOTHUX, TSHKENbIX MAIIMH BBICIIEr0 KayecTBa, COYJA HACTOSI-
10U MOMEHT CBOEBPEMEHHBIM /UIsi MacCOBOrO BBIYCKA COBEPUIEHHO HOBOM MOJETH aBTOMOOMIISE
cpennero kiacca mno uede B 980—1 090 monnapos, B 3aBUCHMMOCTH OT THId Ky30Ba.

ITo TOMy >Ke MyTH «IeMOKPATH3AUMM» TIPEANOJaraer moiTn M JIMHKOIBH, INOArOTOBIISIIONIMI
BBINYCK HOBOW mogenu 1o ueHe B 1 100—1 200 ponyapos 3a mammny.

Hrak, pesiomMupysi XapakTepHble O0COOEHHOCTH AMEPUKAHCKHX aBTOMOOMIIeH M aMepHKaHCKOit
aBTOMOOWJIBHOW MpOMBIIUIEHHOCTH B 1935 r., oTmeuaem Ciie[yioliHe MOMEHTBI:

1. MozepHusanusi Gopm M BBEJCHME MHOTOYMCJICHHBIX HOBHHOK M YCOBEPILEHCTBOBAHHI BCEMMU.
dbupmamu. :

2. CocpefioToueHHe OCHOBHOM MacChl TPOM3BOJACTBA HA MAIIMHAX JIEIIEBBIX KJIACCOB.

3. Ilepexox Gupm [OPOrMX KJIACCOB HA BBHIIYCK MAIUMH CPEHEr0 Kiacca.

4. McwmounTenbHO 000cTpeHHast 60pb0a 3a PEIHOK M OTUASTHHASI KOHKYPEHIUST MEXLY OT/eNb—-
HBIMM (UpMaMu M KOHLEPHAMM, B OCOOEHHOCTH B KJIAcCe JEIIEBBLIX aBTOMOOMIIENL.

5. anbHeiimasi KOHUEHTPALUs ITPOM3BOACTBA.

6. Bosnee rubKkasi MpOM3BOJCTBEHHAS M KOMMEPYeCKasi OpraHusauusi NPeANnpHSTHI, II03BO-
JIAI0AsA pasHoO0Pa3UTh ACCOPTHMEHT TPOAYKUMM M JIydllle MTTH HAaBCTPeYy HHAMBHAYATbHBIM
BKycaM W notpefHOCTsM mnotpeburesneidl (yBeauueHue 4mcia MoOfeseif, THIIOB KY30BOB, PAaCUBETKH,
BHYTPEHHeH OTJejKH, pa3Hoo0pasue BCIOMOTaTeIbHOr0 000PYAOBAHHMSI M T. J.).

IMepexonum K Oosiee MOAPOOHOMY ONMMCAHHMIO TEeXHHYECKHX ocobeHHOCTell apromoOmieii Hbro--
HOpKCKOM BBICTABKHM B sIHBape 1935 T.

Kys3oBa

DOpMBI KY30Ba HOBBIX JIEFKOBBIX ABTOMOOMIIEH, KaK A0POrUX, TaK M 60jee NeleBbIX, PAINIHbIX GUpM
MMEIOT BeCbMa MHOro obmiero. IlpeoOiajaer Hekasi eiMHasi CTaHAApPTHAsE (OpMa MALINHBEL, KOTOPYIO
npaBUiIbHEE BCEro Oyzper oxapaxrepusoBaTh Kax InosyoOrexkaemywo (puc. 1, 2, 3, 4). UpesmepHoe
yBJIeUCHHE HJCATBHBIMA obTexaembiMu (opmamu tuna «Mepcenecy, «Tarpay, «Kpeiiciaep-diipdaoy»
3ameTHO cnano. TIpudnHa HeKOTOPOro OXJIAKIEHHST K Hjee 00TEKAEMOCTH KPOETCS OTYACTH B TOM,,
4T YJIyUYLICHHE AUHAMUKM M 9KOHOMUKHM 00TEKaeMoro aBTOMOOMIISI IIPU HEBBLICOKHX CPEIHMX CKOPO-
CTSIX HOPMAJBHOM IKCILIOATAIMY He AaeT 0000 OIIYTHMBIX PE3Y/IbTATOB. DKCLEHTPUUHbIE U He BCEIia:
NOCTATOUHO M3sILHbIE POPMBI KTaccuueckux 00TEKAaeMbIX MOjesiell He PUBUIIMCH B CpPeie MaccoBOIO.
aAMEpPUKAHCKOI0 NOKYIaTesi. -

[MonyoGrexaemasi (popma mosBoasier co3aaTb aBTOMOGMIM, BECbMAa MBSIIHbIE 10 BHENIHOCTH
M B TO >Ke Bpemsl 00J1aaiolyie HECKOIBKO JIYYIIMMH a9POANHAMUIECKUMH 10KA3aTeIsIMH, YeM IIPSMO-
YrojibHble KOPOOKM HPEKHUX JIET. YIOMSIHYTBIA HAMM CTAHAAPT BHEILIHEH (OpMbI XapaKTepUsyercs:
3HAYUTEJILHBIM HAKJIOHOM PafuaTopa M IepeaHero CTeKJa, YJJHMHeHHEM 3aJHeil YyacTH Ky30Ba, OKpY--
IJIEHHBIMM TIJIAPHBIMKA 04EPTAHMSMHE BCEX HAPY)KHBIX IOBEPXHOCTEI M I1y00KO BBIPE3AHHBIMM, Y/AJIH~
HEHHbIMM M TIPHKPBITLIME OOKOBBLIMI (apTyKamu KpPbUIbSIMH.



Puc. 1. «®opx» momenu 1935 r. Puc- 2. «Cryaebexep» monenan 1935 r.

Puc. 3. «Kpeiicriepy mogenn 1935 r, Puc. 4. «Xancon» mogemn 1935,
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3anacHoe Koyieco yOupaeTcsi O0BIYHO
BHYTPb Ky30Ba B cCrenuajibHoe OaraxHoe

pacmdpedsl U OHMA BMEIIAIOT II0 TPU 4Ye-
JI0BEKaA.

M3 HOBHHOK B KYy30BHOM IIPOM3BOA-"
C€TBE Heo0X0[uMO B IEPBYIO Odyepeab OTMe-
TUTb  TIOSIBJIEHHE  IIeJIbHOMETAJIHUeCKIX
aBTOMOOMJBHBIX  Kpeim  Ha «llleBposey,
«[Tontuaxe» u apyrux momensx «Ihredepan
Motopes. HoBasi  Kpslila  IpeICTaBIsIET
€000l eIMHYI0 CTAJbHYIO IITAMIIOBKY Wu3
JICTA pasMepoM CBbIUIE 4 M, KOTOPas mo-
KpBIBAET BECh aBTOMOOUIIb, HAYMHASL OT BeT-
POBOif pambl, U TPOCTUPAETCST 3a HUYKHIOIO
KPOMKY 3a/HEr0 OKHA. YCHUJIEHHAS] IPUBAp-
HbIMH pedpamu Kphllla CBAPUBAETCS C 00-
KOBbIMH  NAHENSIMK, TepeKOM M 3anHeit  Puc. 5. Hesasucumass monsecka NepeHEro Koseca
1aCTbi0 Ky30Ba, C03[aBasi KPacHUBYI0 MOHO- aBromobuns «Ilaxkapa-120».

JIUTHYIO M MCKJIIOUUTENIBHO YKECTKYI0 KOH- :

CTPYKIHUIO, COY)KAULyIo MEXIY NPOYUM TIPEeKPACHON 3alUTOW MacCcaKUpOB MPH aBapusiX U ONpPO-
KAIBIBAHUN aBTOMOOMJISI. TOYHAsI M UHCTAst IIOBEPXHOCTH INTAMITOBAHHOM KpbImy o0sieryaer Iocie-
JYIOIyI0 T'PYHTOBKY M OKPacKy.

M3HyTpy Kpblla 00IMLOBBIBAETCSI CJI0EM CIELHATLHOr0 BOWIOKA TOMIUMHON B 5 MM C IeJbio
‘CO3MAHMST AKYCTHYECKOH M TePMUUYECKOH u30msuu. Bosblioe pacnpocTpaHeHne B KauyecTBe H30JIsi-
{IMOHHOr0 Marepuasa Juisi CTeHOK, MOJIOB M KPHIUM Ky30Ba IOJIY4YMIa MaTeHTOBaHHAsi Gymara Cumak,
H3rOTOBJIsIEMAs B BUJE JINCTOB C Ba()esbHON MOBEPXHOCTHIO.

B 3aiioyenue OTMETMM NOAABJsIOLIEe pacnpocTpaHeHue 3aKPHITHIX MAIIWH, COBEPILIEHHO BbI-
TECHUBIINX OTKPLITBIE Ky30Ba. B 1931 . BBINYCK OTKPHITHIX MAIIHH COCTABISLT 7%, 0OIEro BBITYCKa,
a B 1934 r. Bcero nums 1,19,

TlogBecka

B navane 1934 r. amepuxaHcKue JerKoBble aBTOMOGHIM GBUIM TOYTH HENMKOM NepPEBEIeHHl HA He-
3aBHCHMYIO MOJBECKY IEPEJHMX KoJeC. Ta HOBUHKA He 0Ka3ajach BPEMEHHOI MOIOMH, OHA YCIEIHO
BBIIEp)Kaa MacCoBYi0 IPOBEPKY Ha COTHsX Thicsad «llleBposten, «Bronkosy, «Iomreily, «[LiumyTos»
¥ pyrux mapok Beiiycka 1934 r. Bce Qupmbl, npuMeHsIBIIHE He3aBUCMMYIO TMOgBecKy B 1934 r.,
<€oxpanunu ee u B 1935 r. Hciuniouenuem siBisiercst «[LiumyT» u «[{o/pK», 0TKA3aBIIMECS] OT Hee M3-3a
HEOOXO/IUMOCTH y/IeLIeBIIeHH ST aBTOMOOMIISA, JUKTYeMOH KOHKypeHiuel B ueHe ¢ «Popmom» u «llle-
BpoOJIEY.

3aro mBe Apyrue KpynHble (GupMbl 3ameHmad B 1935 T. 00BIYHYIO TOBECKY HE3aBHCHMOM.
«Ilakkap» B cBOeil HOBOI Momenn «120» IPHMEHMT HAanGosIee pacnpocrpanennyio B CIIA nmoxsecky
PBIMAKHO-NIPY)KHHHOI'O THTIA, CHA0AUB ee CJIeTyIONNM CYIIEeCTBeHHbIM YCOBepIIeHCTBOBaHUEM (pHC. 5):
BEPXHHE 3BEHbsSI PIYAYKHON CHUCTEMbI, CBSISBIBAIOIINE PAMy C [IOBOPOTHBIMM Han(aMu MepeIHuX Koyec,
PAa3rpy»EHLL OT NMPOJOJIBHBIX YCUIMH M OT CKPYYMBAIONINX MOMEHTOB, BO3HMKAIOUMX IPH TOPMOYKe-
HHH MALIMHBL; 9TO NOCTUTHYTO NMPUMEHEHHEM JOMOJIHUTEIbHBIX MPOAOJILHEIX PHYAroB, COEAHHSIIOMUX
HIDKHUE TIOTIepeYHbIe PhlYaru, KOTOPHIE "HECYT HArPY3KY OT aBTOMOOWIISI, C IPOXOJIBHBIMH JIOHYKEPO-
Hamu pambl. Kunemartvka cucrembl nepesueit mogseckn «IMaxxapmas 120 Becbma cosepuienHa. Ilpu
BEPTHKATBLHOM MEPEMELIEHUH OHOI'0 M3 IepeaHuX Kojec Ha 10 ¢ mupuHA KOJEH MEHSIETCSI BCEro
JHIb HAa 1,5 MM, a HAKIIOH KOJEC OTHOCUTEILHO BEPTHKAILHOIM mmockocTH — Ha 1°. Limnmuuapuye-
CKME TIDYYKHHBI TIOABECKM OTJIMYAIOTCSI 00MbIIoit markocTbio. Harpyska B 15 k2 00yci0oBiIMBaeT ux
Aedopmarmio B 10 ca. Ipy>kuHBl cHa0)KeHbI Pe3nHOBLIMU Oydepamu, OrpaHMYMBAIOIIMMU BEJTUYUHbL
BO3MOXKHBIX Konebanuii cucrembl. Bce MmapHUpsl HE3ABHCHMOIl II0ABECKH MOHTHPOBAHBI MJIH
Ha GE3LIYMHBIX DESHHOBBLIX BTYJIKAX WIH HA MIOJBYATBIX IONIIMITHUKAX, HE TPEOYIOUIMX perynsip-
HOH CcMa3ku.

«CryjieGexep» npuMenwsT Briepsele B AMEPHMKE THIIHUHYIO JUisi EBpONbI CHCTEMY HE3aBUCHMOI
TI0/IBECKH TIOMOIIBIO IONepeYHOil peccopbl B KOMOMHALMHU C TONepeuHbiMu phiyaramu (puc. 6). Pec-
Copa KpEemuTes YIIKAMH B Cepe)XKaxX HIMKHMUX OKOHEYHOCTEW MOBOPOTHBIX LAr( MepegHux KOiec.
BepxHue pbluaru, BHIUIOJHEHHBIE B BUE TOJNCTBIX KOPOTKHX TPYGOK, WAPHUPHO CBSI3AHBI C PAMAMH
M nandamu KOJIEC M CIIY)KAT TaloKe U ISl BOCTIPUSITHST PEaKIMil 0T MOMEHTOB TOpMOyKeHust. Hinicne
fIonepeyHple pblYard HarpysoK He HeCyT M SIBJISIIOTCS NPEJOXPAHUTENISIMM, MOTYLIIUMH BOCIPHHSTH
BEC maccu B Ciaydyae IIOJIOMKH peccopnl. Peccopa M3roroBieHa M3 GOJIBLIONO YMCIIA TOHKHUX JIMCTOB.
Marepuan ee — XpOMHCTOKPEMHUEBAST CTANb. CpesiHsIst YyacTb peccopbl He MMeeT OOLIYHOW >KEeCTKOH
CBSI3H C MOMEpeYnHON pambl, a 3aKITI0YeHa B 060iiMy, MPEIOXPAHSIONLYI0 PECCOPY OT JIOJIEBBIX Mepeme-
WEHUI B. onepeyyuHe NPU MOMOIM HeGOIBUIMX BCIOMOIATENILHBLIX PECCOPHBIX JuCcToB. Ilepenaua Ha-
TPY3KH OT mepeaHeif 4acTu aBTOMOOMJIA Ha peccopy NMPOMCXOAMT B ABYX TOUKAX IPH TOMOIHK Crie-
HUANBHBIX MOAKIA0K, JIeKAINX HA paccrosgauu 10 cum o uedTpoBoro Gonta no o6e CTOPOHBI OT HETO.
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Puc. 6. Heaapucumas nojBecKa aBTomModuis «Crypnedexepy.

B cucTemMy TOJBECKH BIKJIIOYEHbI I'MAPABIMYECKHE aMOPTH3ATOPBl H Pe3WHOBEIE ocTaHOBHI. IlapHup-
Hble COeIMHEHHsSI MOHTHPOBAHBI HA PE3MHOBBIX BTYJIKAX M HIOJbYATHIX INMOMMIHMITHUKAX.

VBeauyeHHe MSITKOCTH TI0JIBECKH Iepe/iHeil 0cH, MMelollee MECTO IPH BCeX THUIAX He3aBHCHMOIK
TOJ(BECKH, He YXY/ILIUJIO yIPABIsSeMOCTH aBToMo0msisl. B ¢BaAsy ¢ 9TuM OQIbLIMHCTBO (upm Hezasu-
CHMO OT TIPUMEHSIEMOr0 Crocofa IOJBECKHM IOLLI0 HA JajbHeiiniee yBeJMUeHHE MSTKOCTH M KOM-
(poprabenbHOCTH aBTOMOOMISA. «Popwy, «Lowin, «TTaKKap/ay U Ap. BEIABUIAIOT IBUTATE/b HA 10—20 cme
BIIEpe/, a 3a HUM U CHJEHMsT nmaccaxupos. [lofo0Hoe mepepacrpejiesenie Harpy30K Ha OCH yBesn-
YyBaeT HArPY3Ky Ha MepeHIOI 0Ch, MOYTH BBIPABHUBAsS Beca, NPUXOSIIMECST HA 3aJHIOI0 M nepejl-
HIOI0 ocu. Kpome TOro, 3ajHie Mecra JJsl ACCAXKHPOB, OOBLIMHO HAXOMSIMECS] HA Camoil 3ajHei
0CbI0, NEpeMelIasich BIEPe/, IOJBEPraioTcsi MEHbUIMM COTPSICEHHSIM.

Jpyrum pacrnpocTPaHEeHHbIM MPUEMOM YBEIMYEHHsT MSTKOCTH TIepeJHed IOJABECKH SIBJISIETCSI
npumeHeHre Gojiee MSITKUX JUIMHHBIX PeCCOp W3 TOHKHMX JIMCTOB BBICOKOKAYECTBEHHOH CTanu (Hampu-
mep, craigb «Mona» Ha aBTOMOOMIIAAX «JL0/K»), MMEIOUIMX MOHMYKEHHYI0 YacTOTy KoyieOaHui.

Bce mopenu asromoGuiieit Gupmblr «Hamm, coxpanuiieli 00bIYHYIO CHCTEMY IOJBECKH, MMEIOT
PECccopEl YCOBEPIIEHCTBOBAHHON KOHCTPYKIMH. C LENbIO CO3AATh PABHOMEPHOE TPEHHE MEXAY Jiv-
CTAMM peccopbl, 3aCTaBUTh PaboTarTbh €€ KaK Tel0 PABHOr0 CONMPOTHBIIEHHMsI; GeCluymHO u Ge3 pery-
JISIPHOH CMa3KH, MY OKOHEUHOCTSIMH BCEX, TIIATEIBHO OTUUIH(OBAHHBIX JIMCTOB PECCOPBI 3AK1A-
JBIBAIOTCST CIELUAIBHBIE MTPOMEXYTOUHBIE TJIACTUHKM JUIMHOI B 55 MM U BBICOTOH B 2,5 MM, MMelo-
1Me ¢ HIDKHEH CTOPOHBI BHICTYTI, BXOJSILMI B COOTBETCTBYIOLIEE OTBEpCTHE B JmcTe. TIpomerkyTounbie
IUTACTUHKY M3TOTOBISIIOTCS U3 IPECCOBAHHOW MOPOIIKO0OPA3HOH Macchl, B COCTAB KOTOPOH BXOISIT
Melb, 0JI0BO M rpadur, NpOnMTaHHBIA Macjaom. KOHCTPYKUMsI Peccophl TaKOBa, YTO CKOJIb)KeHHe
M@Ky €€ JIMCTAMH IPOMUCXOJMT MCKIIOUATENILHO I10 YKA3aHHBIM. NPOMEXYTOUHBIM ILJIACTHHKAM,
UMEIOIMM OJMHAKOBBIA KO3(HLMEHT TPEHHUS TI0 CTAJIM KaK B COCTOSIHMM IIOKOSI, TaK M B JIBUYKEHHH.
CpoK CiTy)KOBI IIACTHHOK /10 u3Hoca— 40 000 — 60 000 xat. Peccopsl He TPeOYIOT PEryIsipHON CMa3KH.

HakoHell, OTMETHM [IPUMEHSIEMYIO BCeMM JIYUIIMMHM (pupmMamul UUTH(QOBKY PECCOPHBIX JIMCTOB U
NPYTKOB, HAYIMX HA M3TOTOBJIEHUE NPYYKUH HE3aBHCHMOIl MOJBECKU. ITA Mepa OKasbiBaeT 0oJibiIoe
BJIMSIHUE HA JOJTOBEYHOCTD IMOJBECOK, TAK KAK YCTAHOBJIEHO, YTO CONPOTUBJIEHHE YCTAJIOCTH YBeJIH-
YMBAETCS TIPU YMCTON HAPYYKHON MOBEPXHOCTH, HO0 caMble HE3HAUMTEIbHbIE IOBEPXHOCTHBIE Je(EKTHE.
0KAasbIBAIOTCs OYaramu OyayIMuMX TPELIMH M Ha/JJIOMOB.

IIBurarenu

Ilsuraresn asromoGumeii 1935 T'. MMEIOT MHOrO pPa3IMUYHBIX YCOBEPLICHCTBOBAHMI B OTJEJIbHBIX
yanax u JieTaisx, HeM3MEHHO MOBHINAIOIMX KOIQUILMEHT II0NE3HOr0 JEiCTBHS, IKOHOMMYHOCTD,.
HaJEKHOCTh M JDJITOBEYHOCTH MOTOpA, B 00IIEM COXPAHMBIUEIO CBOM OCHOBHBIE XapaKTepHbIE 0CC-
HeHHOCTH HEM3MEHHBIMM C MPOLLIOro rojga. Xopomei MnocTpanueid BHICOKOI0 COBEpPIIEHCTBA COBPE-
MEHHBIX aMEPUKAHCKMX MOTOPOB MOTYT CJIY)HTb IU(PBI pacXoia TOMIMBA NPH HCIBITATETHHOM MPO-=
oere «ITakxkappaa-120».

Tlpu mepTBoM Bece aromoOmist B 1 700 ke w 8-IMJIMHAPOBOM ABUTraTene ¢ padounm 00LEMOM.
B 4,2 2, passusaiowem 110 z. ¢. npu 3 800 06/muH, 9TOT Pacxoj COCTABHI:

npu CKopocTH B 36 xau/4ac 11,2 2 Ha 100 xum npobGera
* * (o T 12,7 » »
x % 80 " iuy 14,5 . 5 % ”

o | A IR 19,0 » »

Taxoit pacxof NpUMEPHO COOTBETCTBYET Iu(ppam pacxoia npu mapajHbiX HCIBITAHUSX MOJEIH!
Poppa 1930 r. wiM HAWeEro JerkoBoro asromo0uisi «A3».

JIerkoBbie aBTOMOGHJIM BBINYCKAIOTCs B Hactosiuee Bpemsi B CIUIA 28 dupmamu 57 pasnnuHbiX-
mojesteit (maccu) : g
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Ilo mouHOCTH ABHUrateseil 3TH MallMHBl PACHpeiessioTCsl Ha CJIeAyIolHe IpyInbl:
Tabmuga 5
Pacnpedenerue ne2k08bX agmomobuneii no MOWHOCmMAM MOMOpPos

Yacxo Koanvectso
a. c. Moxexdi Qupua
13 1 ,OcTun*
48 1 ,Buaauc*
60 1 » paxem*
75 2 »lleBpoae*, ,Jladaiiat“
80—88 11 »LeBpone“, Bouk*, , Joxx*, ,Ham*,
»IlaamMyT¥, ,Houmax , »Crynebe-
Kep“ W Ip. -
90- 95 10 »Popa¥, ,.Biouk®, ,Kpeiicnep®, ,Cyn-
30H%, ,,Jla Canap® u ap.
100 —110 10 »,bonk*, ,Kpe#icnep®, ,Jle-Co10%,
y,Xanmo6uap“, ,Haw*, ,Oxxcmo-
6unp®, ,llakkap“,
113—120 6 ,Brouk*, ,Kpeiiciep®, ,XanMo6uib®,
u ap. L
130—150 19 »Kanunnak«, ,Kpeihiciep®, ,JIun-
koabH“, ,[lakkapa*, ,ITupc-Appoy*
) u ap.
156 —185 4 »,Kanuanax®, ,[akkapn®, ,(Inpc-
Appoy*“,
320 1 . »Jio3enbepr*
Cpenusia
MOUIHOCTB 109,6 4. ¢ | 57 moxpenei

Tlo umcily UWIMHAPOB 9TH ABTOMOGWIIM PACIPENESISIIOTCS CIeayommm 00pa3om:

YHCJHO LUHAHHAPOB . ¢ « « « . « 4 6 8 12 16
s o Momened cri e w0 e 02 21 29 4 1
o - %. S B o0 i85 w4 80,0: . 509 6,90 1,70

OCHOBHBIE CpElHME IIapaMeTphl MOTOpOB JIErKOBBIX aBTOMOOMseit moxesneit 1935 r. mpeacra-
BIISIIOTCST B CJIEAYIOIIEM BHJE:

“Tabimua 6
1927 r., 1931 r, 1935 r.
CpeaHee YHCHO LUMAMHAPOB . + ¢ « « o & o « o o o 6,45 7,49 7,51
Cpennnii auTpax ABHraTeas . . . . viviics 4,20 4,48 4,45
Cpennee uucno 060poTOB ABUTraTesl B Muﬂyry S g 2740 3230 3480
Cpenusisi IUTPOBAas MOIIHOCTh ABHUraTeds B A. C. . . . 15,6 22,0 24,3
Cpenuuii JAuTpa¥ OXHOTO uunmw;pa ...... GG 0,65 0,61 0,59
CpenHsas CTeneHe cxatusi . . 4,55 5,23 5,98
Cpensee addexTnBHOE HaBiCHHE npn MaKCHMAAbHOM
MOILHOCTH B K2/cM®, . . . . S0 B eAFsrare s ARG 5,24 5,93 6,34
Cpenuuit 1MamMerp UMIMHApA B MHJ]lelMeTan & 3 82,8 81,5 82,1
- XOA IOPpLIHS B MHJ/JIHMETPAX « « o o o & o =« 118,6 113,0 111,6

l‘lepcxouuM K ONHMCAHMIO HOBOBBeJeHMi B apuraressix 1935 r.

. 3aaMBKa KOPEHHBIX M IIATYHHBIX I O I I M I1 H M K 0 B KOJIEHYATHIX BaJIOB pasiuy-
bemu c nJgaBaMM M3 CBUHIOBUCTHIX 0P O0H3 IpekpacHo cefs1 3apeKoMeH0Bajla U Ioiy-
YyuIa JanbHeiinee pacrnpocrpaHenue B mammuax 1935 r. B yacTHOCTH OHA BBe/ieHA HA HOBBIX MOJEJISIX
“doppra. CBUHIOBUCTO-0POH30BBIE MOMIIUITHUKY 00JIaJal0T 3HAYUTEJILHO Oosee BBHICOKOI 1Mo cpaBHe-
HHIO ¢ 6a00uToM TEMIEPaTypPOil MaBIeHus1, AONYCKAIOT 3HAYMTEIbHO 0O0JbIUKEe JABJIECHHS, a CJIef0-
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| BaTeJbHO, MOIYT HMETh YMEHBIIEHHDBIE
| rabGapuTHble pasMepbl. ITH KauecTBa.
JIe/1al0T UX COBEPLIEHHO HEe3aMEeHMMBIMHI
B JIBUTaTeJIsIX C BBHICOKOM CTENEHbIO CYKa-
THSI W OCONEHHO B [M2EIb-MOTOpAX.
TBepnoCTL 3THX CILTABOB TpeGyer BO
ugdeyxanue OBICTPOTO M3HOCA INEeK Npu-
MeHeHUs1 6oiee TBePAbIX MATEPHAJIOB ISt
KOJIEHYATLIX BaJIOB MJIH YK€ -CHeLHUab-
HOM TepM006paboTKM IIeeK.
Iocneansisi HOBMHKA 371€Ch — 3TO
. BBINYIIEHHbIE Ha PBIHOK ¢(upmoii «De-
nepan-Morym» CrUIaBel Ha KajMueBOif
OCHOBe, cozepyKauiue meap u cepeGpo,
IIPUMEHEHHBIE ceiiuac psaom GUPM, B TOM
uucne «[lontnar», «paxem»y, «Kym-
MUHICH.

Kammueso-menuo-cepebpsinbie mos-
mnHUKK - obnapnaror Ha 60° C Gosee
BBICOKOH TEMIepaTypoli miaBieHus:, 4em
6a00uT, n gomyckawoT 6Goablune yaenb-
Hble jaBjeHusi. TBepAOCTb ke MX HU- .
JKe, YeM Y CBHHII0OBO-OPOH30BBIX MOA-
MIYMIHUKOB, ¥ OHH HE M3HAIIMBAIOT IIEEK
BaJIOB.

2.Cmaska gBHUTaTeEJJeE .
C TeueHMeM BpeMEHM W3-3a M3HOCA MOJ-
IIMNHUKOB - U LIEEK KOJIEHYaTOro Baja
4yepe3 3a30pbl MEeXKAY HHUMM NPOUCXOIUT
HEHOPMAJIbHO BBICOKasl yTe4YKa Macna,.

X JlaBJIeHWEe B MACJISIHOM MarucTpany mnas-

Puc. 7. Benrmiauus xaprepa aBromo0uast «@opy». NaeT M YCIOBMS CMasKi MOALMITHUKOB,

Haubosee yRaJeHHbIX OT MacJsIHOl

MOMITBI, 3aMETHO yXyawaworcsi. B Gopble ¢ 3THM SiBIEHHEM HEKOTOPBE (UPMEI, Hanpumep

«ITakkappm», NPUMEHSIIOT KajiuOpOBaHHbIE BLITYCKHBIE OTBEPCTHSI B CBEPJIEHHSIX KOJIEHYATHIX Ba-

JIOB, YTO B CBSI3HM C YBEJMYEHHEM CEYeHHil MacJIONPOBOMOB M IOBBILEHHONH MPOK3BOAUTENBHOCTHIO

NOMI JI0JDKHO B 3HAYUTENLHOH Mepe crioco0CTBOBATh BBHIPABHUBAHMIO JIABJEHMH B MarucTpaisix u
yAyulIeHuI0 paGoThl MACISTHOW CHCTEMBI B LIeJIOM.

OpurvHanbHasi KOMOMHHPOBAHHAsl CHUCTEMA CMasKM IIATYHHBIX ITOJMIMITHUKOB pasGphi3ruBa-
HHEM M BIpbICKMBaHMeM jipumeHeHa Illespose. Ha manbix ob6oporax, KOrja JaBjieHME IIOMIIbI HEBe-
JIMKO, CMa3Ka NPOUCXO0JUT 3a cyerT pa3bpeisruBanus. C yBenudyeHuem 060pOTOB BCTYNaeT B JieiicTBHE
BIIPBICKMBAHKME Macja U3 HAKOHEYHMKOB TPYOOK, NMUTAEMbIX OT 00IIEif Marucrpajiid M HanpasJsomKX.
CTPYH Macja HaBCTpedy 4eplauyKy Ha IIaTyHHOIl rojioBKe.

3.IloBHmeHHEe CTeNmeHU cHX aTHus. [NoBbllleHHe CTENEHN CXKATHSI U CBSI3AHHOE
C HHUM TIOBBIIIEHHE JIMTPOBOH MOLIHOCTH JOCTUIAETCS MAcCOBBIM TNPHMEHEHHEM AHTHAETOHHPYIOMIKX
TOIUIMB C OKTAHOBBIM umcyiom B 68—70 Bmecto, makcumym, 65—66, npumensisimxcst B 1933 r. Cre-
AyomumM GaKTopom, IO03BOISIONIMM MOBBICHTb CTelEeHb CKATHS, SBJSIETCS] [PUMEHEHHE ABTOMATH--
YECKOI'0 BAKYYMHOTO PEeryaMpOBaHMSI OTNEPEXKeHHsT 3ayKuUranusi. MoTOpBI BEICOKOr0 OKatusi o6ia-
JIAI0T TOBBILIEHHOW YYBCTBUTENIBHOCTHIO K CJIMIIKOM PAaHHEMY 3)KMIAaHUIO [PHU 3HAUMTEIBHBIX Ha-
rpysKax, pearupysi Ha HEro nosiBjieHueMm JeroHaiuu. [103TOMy B JIONOJIHEHHE K HOPMabHOMY ILI€H-
TPOGEKHOMY PEryIsiITOpY, YCTaHABIMBAIOLIEMY MOMEHT 3a)KUTaHUs B 3aBMCHMOCTH TOJIBKO OT 000pO-
TOB MOTOpA, IIOYTH BCE HOBelIMe IpHOOPHl 3A)KUTaHUSI MMEIOT MONOJIHMTENbHOE peryJnpoBatue
0T pasperKkeHHsi BO BcackiBalolieii Tpy0e. Besinunna 9T0ro paspe)xeHusi 3aBUCHT OT HATPY3KH ABHTATes s,
Giarofapsi 4emy BaKyyMHOE DEryJaMpOBaHMEe YCIEIIHO MONOJHSET ¥ KOPPEKTHPYeT paboTy LEeHTpo--
Ge)KHOT'0 peryJsisiTopa, CosjiaBasl onepe)KeHue, AeHCTBUTENLHO HAUIY4YIIMM 00pa3oM COOTEETCTBYIO-
uiee JaHHOMY PEXUMY MOTOpa.

TperbUM CpPEACTBOM IOBBICUTL CTENeHb CYKATUSI CIY>KUT INPUMEHEHHE LMIMHAPOBLIX T'OJIOBOK
M3 CIUIABOB aIOMMHUS M OpoH3bl. HOBOCTHIO B 9TOM OTHOLIEHWM SIBJISIIOTCSI TOJIOBKHM, BBITYIEHHBIE
(upmoit «Pegepan-Morymny, no3BOJA0IINE HOBECTH CTeNeHbL oKarusi 10 8. ITo cpaBHenuio ¢ 1934 r.
CpenHss creneHb oxarusi B 1935 r. noseicunace ¢ 5,72 no 5,94, B Tabm. 7 mnepedyucneHbl MapKy:
aproMo0mIIeii, UMEIIUX Hauboyiee BBICOKHE CTENEeHH CYKaTHs.

4. lllupoxoe pacnpocTpaHeHue MOJYUYUIH YCTPOMCTBA JUISt BEHTHU I SI MUY KapTepa,,
crioco0CTByIOIME OXJIKAEHUI0O Macia M JIydylleMy YAajeHul0 TNapoB TOIUIMBA, PasMKarolmx
cMasKy. B KavecTBe MJIIIOCTPALMH IPHUBOAMM CXEMY BeHTWJISIIMM HOBOM MOJENH JABHIraTesst
Popna (puc. 7).

5. B CrpemJIeHNH YAYYIIMTB O X JI A XK T € H M e JiBuraresneil Hexoropbie Gupmbl («[Tmumyms,,
«I1omK») pasBUBAIOT BOASTHbIE IPOCTPAHCTBA pyOalieK MOTOPOB, YUTMHSISE UX HA BCIO BBICOTY IMJIMH/I~
poBoro Gioxa. JIpyrum HOBBIM M ITOJIYYUBIIMM cpa3y GoJiblioe pacrnpocTpaHeHue CrocoGoM CITyyKUT
CTpyiiHOe BOISAHOE OXJIIIEHHE CTEHOK I'He3Jl BHIXJIOMHBIX KlananoB. C 9TOil Lebio BHYTpU OsoKa:
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Ta6nuna 7

e AT T Crenens Mmepylu IHAWE=
P camarust ZpPOBOii TOXOBKE

1 o sTTonTHax® CTARRAPTHEIN o o =, s & o & & 5 & & o o i 6,2 Yyryu

2 ” CIEMUANBHBIA o o 4 o 0 o « o o & o 5 & » Tl 5

3 s THIHMYET S ;o0 s 0 80 S iuibiah® i (176 & @45 @ o Shm e 6,7 »

4 LCTyne6eKep’ ,JIUKTATOPS . c.co oe o o o o 5 s fois & 6,9 A

o SICPRHCRED® <) omr apvies siniorueiy s, on S48 5 < 6,45 "

6 - 7,45 AnmoMUHHI

7 SHE-COTOE poprope sacier oo s & &5 w & 556 silats 6,45 Yyryn

8 = i = 7,10 Amomunui

9 »TEPDATIIIRAL 0 e wor o s wire m) sine BT o e 7,10 o

NPOKJIANBIBALTCS] CrIeNHanbHas Tpy6ia, noBosiast BOLY OT IMOMIbI HEOCPEJCTECHHO K HA3BAHHBIM,.
naufosee CHILHO HATPEBAIONIMMCS MecTaMm 0710Ka.

6. B uncie nmpounx ocoGenHocreii apurareseit 1935 r., Croco0CTBYIOMMX MX JOATOBEUHOCTI!,
OTMETUM elle IIMPOKOE BHEAPEHHE BCTABHBIX KJIANIAHHBIX THE3] M3 YKapOyMnOpHBIX marepuasos,
IIPHMEHEHHE CnenuaibHbIX 3aKaJIeHHBbIX IIMWJINMHJAPOBBIX T'MJIB3, ITOKPLITHE nopumeﬁ CJIOEM OJIOBA MJiN
amomunus (0,01 mam), npumeHenue Gosee 9PeKTHBHBIX MACIO0UMCTHTENEH U BO3LYXOOUMCTHTENE:! .
KOMOMHHMDYEMBIX € IJIYLIMTEJISIMHM 3acachlBaeMoro Bosayxa. JIis mpumepa yKakem Ha NpeKpacHbie:
pe3ynbTaThl B CMBIC/IE YUIMHEHHUST CPOKA CJIy)KObI ABUraTeseif, KOTOpble a0 IPHMEHEHNE 3aKaeHHBIX:
UYTYHHBIX IMJIMHAPOEBIX THJIb3. 3aBOJ TPy30BEIX aBToMoOMiell «[hxeHepas-MoTope» npuMeHseT
Ha CBOHX TSDKEJIBIX aBTO6YCaX M MHOTOTOHHa)KHBIX IPY30BUKAX I'MIb3bI U3 XPOMOHMKEIEBOTO UyTyHa:
CIIEAYIOIEro cocraBa: .

O6mee conepxanne yraepona (8 %) . 3,10—8,40
Yriaepon 8 CB#3aHHOM COCTOSHMH . . . 0,75—0,90

MapraHeIll « o o o ¢ « & « « « « « » 0,55—0.75
KpeMBHH jo o w66 o o sun soe e o 590—210
XPOM. 16 o ooy 50 o satires s wm o by 5 oo 0;55—0,25
HUKeHB - wrsi s i wipe oh s o ot w e 1,80=200
DOCHOPMEHEE + &« o + o o o o o o o 0,20
CEPAYMEHER \n o jmujeiis = /s o o s o s 0,!0

Baxanka 06paloTaHHBIX BUEpPHE T'MJIb3 NPOU3BOAMTCSI B MACJSHON BaHHE IOCJIE HATpeBa B Te--
yeune 35—40 mun. B meun npu Temneparype B 840—850° C. Teepjocrh TWIb3 IOCHE 3aKAIKH!
—512 no Bpunesio. OKOHYATENBHO THJIb3bl 00padaTHIBAIOTCST MOCJe MX 3armpecCOBKH B ILIMJIMH/IPO--
BBIIT OJIOK.

OnucaHHble 3aKaJIeHHBIE T'HJIL3BI YBEJIMUHUBAIOT B JIBA pas3a CpoK cny)KGbl MOTOpa MEXXY NBYMST
KANTUTATbHLIMA PEMOHTaMU. PeMOHT THJIb3 3aAK/TI0UAETCST MIIH B 3aMEHE UX HOBBIMH, HJIM YKe€ B PACHLIV -
{oBKe UX 0] YBEJIMUYEHHbIH pasmep nmopuHei.

AneKkTpoobopyioBaHue

HenpepuieHoe yBeJHUYEHHE KOJMYECTBA M MOLIHOCTH HOBBIX MOTPeOUTENEeH 3NEeKTPOIHEPruH B-
aBromMoOuITe (PajMONPUEMHIKH, OTOMUTEIbHbIe NPUOOpPBl U mp.) npusero B 1935 r. K yBEJIHYEHHIO-
MOIIHOCTH TeHepaTOpPOB HA BCeX IOUTH 0e3 HCKIII0YEHNs] MallMHaX.

Ipocreitmum 06pagomM 9TO JOCTHTAeTCsl BBEIEHHEM BEHTHJISIMM TeHepaTopa, IO3BOJISIONIeH
YBEJIWYUTE ero 000pOTHl, a TeM:CaMbIM U IPOM3BOJUTEILHOCTD, JOCTUTAIONIYIO o0braHO yrre 30 amriep,.
BMeCTO npexunx 20—24 amnep. C pyroii CTOpPOHbI, COBEPIIEHCTBOBAHHE KOHCTPYKIHH IeHepaTopon
MO3BOJIIIIO JIOOUTLCST B HOBEHIIUX MOJensix 0ojiee paBHOMEPHOM palouell XapaKTepuCTHKH, NMPaKTH-
yeckn obecreunBaromeii 3apsHblii TOK JCCTATOYHOH CHIIBI NPH 0ojee MIMPOKOM AMANa3cHE CKOpO--
creil JIBIYKEHUsI aBTOMOONMIIS, YeM 3TO MMEJI0 MECTO B IPEXHHX MOJEJISAXe

JUn3e Ib-MOT O PH

Jlo nacrosimero Bpemeny CIIA snaunTensbHo orcraBany or EBponsl B MPOUSBOJCTBE JM3eb-MOTOPOB-
JIErKOI'0 TPAHCIOPTHOrO Thna. OrpaHHyeHHOCThb J00LIYM MOTOPHOIO TOPIOYEro ¥ OTCYTCTBHE JI0-
CTaTOYHO OONBIINX E€CTECTEEHHBIX pPeCypCOB — 9TH OCHOBHBIE CTHMYJIBI JIH3€JIECTPOEHYST, OTHIONb
ne umeror B CLIA eBponeiickoit octporbl. OgHAKO, HECMOTPST HA 3TO, HECKOJBKO aMEePUKAHCKIX MO-
TOPOCTPOUTENLHBIX 3ABOJIOB, IIMPOKO MCMONBL30BAB ONBIT EBPONbI M NIPOBENST JUIMTENIbHBIE COOCTREH-
HBIE 9KCIIEPHMEHTDI, BBICTYITHIIM HAa PBIHKE C PsZIOM MOJIENIEi 13eNeH, N3TOTORISIEMBbIX V)K€ B cepuii-
HOM TIOPSIZIKE M TIPEACT2BISIONHX GOJIBIION TeXHHUECKUIT HHTEPeC MPOCTOTOH ¥ HAJEKHOCTHIO CBOCH
KOHCTPYKuyn. BrionHe NMPaBUJIBHO CUMTAST 3a/1ady JIETKOrO INYCKA JU3eNisl BOKHEHIINM YCIOBKeMm
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yCIeUHoi ero SKCIUI0aTaluu, MHOrue Qupmbt

(r1aBHbIM  00pa3om T€, KOTOphIE TIpeAHAa3Ha-

YalT CBOM MOTOPbI JUIS TPAKTOPOB), AAJIH KOH-

2pyauk CTPYKLMH, XOTs1 ¥ Ooyiee J0porue, HO Kapjan-
HaJIbHO paspeluarliye I0CTABIEHHYI0 3a1a4dy.

Tax, Hanpumep « Karepnuiuiep», IOYTH TI0JI-

HOCTBIO Tepeulefinii Ha Au3ea sl TPAaKTo-

(@) POB TsDKETBIX Mojeneid, cuadaua csou 40-, 50-

U 75-CUJIbHBIE JIBUTATEJM BCIOMOTATEIbHBIMU

Q) (i (eH3WHOBBIMU 2-IIWJIMH/IPOBBIMM MOTOPUYMKAMH,
JIETKO - 3aryCKAEeMBIMU  OOBIMHOH  PYKOSITKOM.
$ICHO, 4TO STOT MOTOPUMK MOYKET BIIOJHE Ha-

- JI©KHO BpalllaTh TSHKEJIbIH Au3eNb /10 TeX 1op,

{1 MOKA TOT HE IMpOrpeeTcss W He Ieperaer Ha

HOpmManbHyl0 padory. «Mak-Kopmui» o00py-

, / JI0BaJI CBOU J(M3€JTH JIOTIOJHUTEIbHOW Kamepoi
i OKaTUsI U KOMIUIEKTOM BCIIOMOTaTe/IbHbIX arpe-
: raToB B BHe KapGioparopa u marHero. bna-

rofapsi 9TOMY ABHMIarTesb JIErKO 3aIlyCKaercst

Ha OeHsuHe, 1OJ00HO 06BYHOMY KapOwpaTop-

HOMY MOTOpY, M TIIOC/I€ HEOOXOAMMOro mnpo-

rpesa aBTOMATHUECKH TEPEXOIUT Ha He(Tb.

¥ CrienasibHbIE MOTOPOCTPOUTEIbHEIE (Qup-

Mbl «Byna», «KoHTHHEHTaNb», «['epKyIecy u

( «BoKemnay CTpOAT ABUraTeJIU-U3esIu Ui Ipy-

gt 30BbIX ABTOMOOUIIEH , YKEIe3HOA0POYKHOI0 TPAHC-
nopra ¥ TPOMBILLIEHHOCTH. JIBUIraTesn «ep-

Kysec»  (HOPKAMEPHOT0 THIIA BBINYCKAIOTCS

PA3TMUHBIX PasMepoB, ¢ pabouum 00beMOM OT

7,5 no 11,5 4 npu momsoctu B 16 4. ¢. Ha 1 4.

«Boxemay cHadiaer CcBOM jBUrarenu ¢ pabo-

yum obbemom B 7,5—10,5 2 naTeHTOBAHHLIMH

LWJIMHAPOBBIMU T'OJIOBKAMU C KaMepoil CyKaTHs

«Komeray. Tlomumo pausesneit 00bIYHOIO ABTO-

\ moOuabHOTO THNA «HKOHTHHEHTaNb) BBICTABHII

Ja g Ha Hp1o-fl0PKCKOiT BHICTABKE 9TOr0 roja BecbMa

R MHTEepeCHbI 38e37000pasnblil 10-IINH/IPOBEI

AN JM3e1b-MOTOp MouHocThio B 635 4. ¢. Jipura-

TeJIb 9TOT IpeHA3HAYeH JUIsl HKEIe3HOAOPOXK-

HOT'O TPAHCIIOPTA M TPOMBIILIEHHOCTH 1 ona-

Puc 8. MuepunoHnoe, ojyaBToMaTHIeCKoe rogapss BEecbMa Majoii CBOEH JIMHE OYeHb
cuernienne «JIoHm. yaayHO CKOMIIAHOBAH B e[IMHbII arperar c
JIMHAMOMAIINHOM. 3/ech yMeCTHO OyJeT O0TmMe-

“TUTb Psi TPOEKTOB U OKCIEPHMEHTAIbHBIX MOJENel (Hanpumep MK, Crayra), NIPUMEHSIOUHX

3Be3/1000pA3Hble MOTOPBI /IS ABTOMOOMJIEH M TAHKOB. DT MOTOPHl MOHTHPYIOTCS B 3ajHei dactu

“LIACCH HEMOCPECTBEHHO Bo3ne 3ajHeil ocu. IlTogobHas ycraHoBKa Cy/uT 60JibLIMe BLITOABL B OTHO-

IIEHNWH MCII0JIb30BAHMS TIPOCTPAHCTBA BHYTPH Ky30BA M YJIYYLIEHMsI BUJAMMOCTH JUIs BOAWTEJA,

MECTO KOTOPOT'O BBIIBHTAETCS JAJIeKO BIEpes. .

He orpaHn4mBasich BHITYCKOM KapOOpaTOpHLIX MOTOPOB M am3eneii Tuna «Komeray, «Boxema»
‘HayaJl CTPOMTH CepuI0 JBHTraTesei g‘BoxemaJ‘eccenbmaH». 9rtu asurarenu, paboraipoliue HA HU3KOM
OKaTHH, C BOCILIAMEHEHHEM IOPIOYeif CMeCH OT MArHeTo0, CYKMIaloT TsDKeble COpPTa TOIUIMBA M B CHIly
CBOMX 9KCIJI0ATALMOHHBIX U KOHCTPYKTUBHBIX JJOCTOMHCTB MMEIOT XOPOLIMe MepCleKTUBbl Ha IHPOKOoe
‘pacnpocTpaHeHue.

i
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CuenjeHue

VYerpoierBa JUIsi aBTOMATHYECKOTO BBIKJIIOUEHHST CLEIJIeHHsT, UCMONb3YIOllie paspe)keHHe BO BCa-
coiBatomieil Tpy6e ABUraTéIs, MPUMEHSIIOTCST MONPEKHEMY MHOTUMU (UDMaMM, HO JaJIbHEHIM yco-
BEPLIEHCTBOBAHMAM OHHM He TMOABepryiuch. HOBHHKOI B 9T0il 00sacTH, InojyuuBlIeiil 3HAYUTENIBHOE
pacrnpocTpanedue Ha aBTomo0uisax 1935 r., sIBIsIeTcsl M0J1yadBTOMATHYECKOE, TIeHTPOOEIKHOe AMCKOBOE
cueruiene Gupmbl «JIoHr». 10 ClerieHne IpeacTasisieT co00i KOHCTPYKTHBHOE yCOBEepIIEHCTBOBA-
HUE CYXHMX OJHOAMCKOBBIX cueruteHuii «Bopr m Bex», IMPOKO NPUMEHSIEMBbIX HA amepUKaHCKHX
- ABTOMOOMISX. HOBOE CLienIeHne H3roTOBISIETCA AT PA3IHYHBIX pasmepos ¢ auckamu ot 20 1o 30 cu
B JIaMeTPe ¥ NPHUMEHSIETCS, MEXJy NPOYUM, «Dopromy u «[laxkapgom» (puc. 8).
BaykHeiime npenmyniecTsa 9Toro CLeIUIeHusl ciefyomme: a) Gosee Jierkoe BBIKIIOUEHHE Tie-
Jlany CLErIeH|si Ha MajibiX 000poTax moTopa; 0) aBTOMaTHyecKoe yBeandeHue rnepeiaBaemoro cuerie-
HUEM KPYTSLIEro MOMEHTA [IPY BO3PACTAHMU 000POTOB MOTOPA; B) yJIydlleHHbIE YCI0BUS BEHTHIISMI
CLEIJIeHNs], YBeJIHYUBAIONIeil J0JTOBEYHOCTh PAOOTHI AMCKOB; T) yMEHbIIEHHE BHYTPEHHMX TPEHMIl
B MeXaHHU3Me CLerUieHits 61arojapsi IpPUMEHEHHIO UI0JIbYaThIX NO/IIHITHIKOB JUTST OTKMMHBIX PbiYaron.
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CymHocts paGoTHl HEHTPOOEXK-
'HOTO CLENJIEHUsT COCTOMT B TOM, 4TO
PHUDKKH, OTKUMAOHE TPYYKUHBI
M TIPOM3BOJSIIME BHIKTIOUEHHE MY(]-
“Thl, CHA0YKEHBI T'PY3UKAMH, LEHTPO-
OeKHOe JecTBHE KOTOPHIX 3HAYH-
“TEJIbHO YBEIUYHBACT CHIIY HAKATHS
TPY)KUH HA JUCKA CLEIUIEHHUS TIpH
yBeaMueHur 060pOTOB MoTopa. Bia-
‘Tofaps Ke NpUMeHeHHio Gosee cia-
“OBIX NPY)KHH YCHJIME JUISI BBIKITIOYE-
HUS Mean CLEIUIEHHsT TPU XO0JIoC-
“ThIX 000pOTaX MOTOpA, T.€. B YCJIO-
BHSX, KOrZia OHO HA INMPAKTHKE Jarie
'BCEI'0 MMEET MeCTO, 3HAYUTEILHO
ymenbiuaercst. Tax, Hampumep, st
.crerutenust aBromoomntst  «Ilakkapm
120 ¢ auMcKaMH JUaMeTpoMm B 25 cM
9TO YCHJIHME COCTABJISIET BCEro JIMIIb
10 ke, Bmecto 16 K2 st cuerneHust
-00byHOTO THNA. IlpaBaa, ¢ yseauye-
HHEM 000pOTOB MOTOpa YCHJIHE, IC=
‘TpeGHOe MJIsT BBIKIIOYEHUST IeJann
‘CLIEMJIEHHsI, PACTET U COCTABIISIET MPH

1000 o6/mun . . 11 ke

1 500 Ry »

2 000 D e s ss 13,590

a1, wHaxomew, mnpu 4000 06/muH,
COOTBETCTBYIOLIMX CKOPOCTH B
130 xm/dac, nocturaer 24 Ke.
ITocKONbKY Ha MaJbIx 000po-
“raX MOTOpa CLeIUIeHHE Iiepefaer
MEHBIIUNA KPYTALUH MOMEHT, IIPH
PEe3KOM BKJIIOUEHUH IIefaad HabJIo-
Jlaercst Mpo0yKCOBBIBAHME, CIOCO0-
cTByIomiee 6oJee MIaBHOMY TPOTAHUIO
«C MecTa aBTOMOOMIIST M HE OKasbIBalo-
mee Ha JIMCKM BPEIHOTO BIIMSIHHS
BBHJly YJIYYILEHHO} CHCTEMBI X BEH-

Puc. 9. Snerv(TponHeamamqecxoe NEpeKIIoueHHe
cKopocreil cucremsl «Benaukce-Xanacomy.

“THJIALIAM.
Ko po OKHU CKO pocre " — KOHTaKT, 3aMbIKalOIMit 1ernb Toa B cHUCTeMe [TIpH BbI-
qit RJTIOUEHHH TIE[AN CLEIUIEHUsI; 2 — OT aKKyMyRATOpHOW Ga-
IL1pOKO peKTaMHPOBAHHBIE B MPEXd- Taped; 3 — KOHTAKTOP CeJleKTopa; 4 — KOHTAKTHBIH MepeKsIio-
HHME TOAbl YCTPOICTBA CBOGOXHOIO ;3;3’,‘;;,_3;"790”3’*‘3’70“””3 Pepcianoxazenei) O mayEa
X0/la BBIXOJAT M3 MOJbI U BCE pexe coenuHeHHE ¢ B:aﬁzx}éyyMHH ok el D S LT
awouen & =
M peke TPUMEHSIIOTCSI Ha HOBBIX ek e s e
MOJIeNISAX. :

CUHXPOHU3ATOPLI NEPEKITIOUCHHUST CKOPOCTel M (eCuIymMHble BUHTOBBIE INECTEPHH ITOCTOSTHHOI'O
3alerUienysi CTany CTaHIapPTHBIMM 9JeMeHTaMM KOpoOoK ckopocreit mozmeneit 1935 r. Hexoropsre
MOIIHbIE U 6blCTp(3XO[XHbI€ mapku, Hanpumep «Crynedexep», «Kpeliciep», CHaGKAIOTCS TOMOJTHUTE b=
HOI moBbiaomieit nepegadeit. Y «Crynebexepay ara nepefada BKIIOYAETCST ABTOMATHYECKH W TIPH
JIOCTYYKEHUN agromoﬁunem cxopoctr B 90 xm/dac mpOM3BOIUT YMEHBIIEHUE TIEPeaTOYHOI0 o*mou?e-
Husl HA nipsimoii mepenave Ha 309,. Ilepemayn, MoBBILIAIONME CKOPOCTH aBTOMOOWIISI, NPU HATHYHU
Yy aBTOMOOMJISI IOCTATOYHOTO 3araca MOIIHOCTH ITO3BOJISIIOT MJIM IOBBIINIATH €r0 MaKc’HMaJILHbIe CKO-
POCTH MJIM KE, COXPaHsis NPeKHHE CKOPOCTH JBIDKEHHSI, CO3/aBaTh JUIsI JBUTATENsT 60JIee BBIFOHbBIE
C TOYKM 3PEHHST M3HOCA M PACXOAa TOIUIMBA PEXUMBI PAGOTHI HA MOHMKEHHBIX 060pOTAaX

OnHOM U3 JIOGOMBITHEHIIMX HOBHHOK, TOKA3aHHBIX BHEPBBIE HA SIHBAPCKOii BLICTABKE B Hs
ﬂogxe, ObLT HOBBIH 9JIEKTPONHEBMATHYECKHIT MEXAHU3M JUJisl AaBTOMATHYECKOTO TEPEeKTIOYeHUST CKO !g-
cTeil M0/T HA3BAHUEM (QJIEKTPHUYECKAsT pPyKa». ITO HOBOE YCTPOHCTBO KOHCTPYKLHI «BeHum(c-Xanch);
yCTaHaB/IMBACTCA HA aBTOMOGHIISX «Tepparuidify M MPUCTIOCOBIEHO K HOPMATBHOM TPEXCKOPOCTHOM
Kopobxe (puc. 9). YmpaeineHue Bcem MeXaHH3MOM IPOUSBOIHUTCST CENEKTOPOM nomemammp?mcsx Ha
nepejHeM IIUTKE WM Ha pyneBoit komonke. Cenexrop (puc. 9a) npeucraBnﬂ’eT c000it He6oaBbIIoi
pHMAKOK, 3apaHee U 0e3 BCSKOIrO yCHIIHsI repecTaBIsieMblii B CBOei KyJIHCe B IOJIOYKeHHe Tpebyemoit
CKOPOCTH, T10CJIe YeT0 CaMO€ IePEKIIIOUeHHEe MPOMCXOAUT aABTOMATHUECKH IIPH BBIKJIIOUEHHH I
cuemienusi. B MamuHax, CHabYKaeMBIX CepBOMEXAHNU3MOM JUIST BHIKITIOUEHHST CLIETUIeHHsI, PaboTaiommym
0T paspe)keHusi BO BCACHIBAIOLIEH TpyOe mMoTopa, JOCTATOYHO YCTAHOBUTH B 'rpe6yem’oe TT0JIOYKEHHE
PBUDKOK CesieKTopa ¥ OTIYCTHThL Ieflajib axcejaepaTopa: 9TO IOBJIEYET 34 CO00If BBIKIIIOUCHHE Clie-
[UIEHUST M TIEPEKJIIoUeHHe CKOPOCTH.

Hcropusi Texumniy, Bbin. VI, 13
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BmecTo 00BIYHOrO phlMara CKo-
pocreii B KopoOke paboTaer yKOpo-
YeHHBI pbl™ar A, nepeaBUraloLIUii
KapeTky Ha Baiukax B u C c¢ cuis-
LIMMH HAa HUX BMJIKAMU II€PEKJIIoYe-
HHUsI HiecTeped. Poruar A npuBoauTcst
B JeiicrBue Banukom E. Heobxomu-
MbI€ YCHIIUS [JIs1 NIEPEABUYKEHHST PhI-
yara A B INpPOJOJbHBIX Hamnpasie-
-HHUSIX, COOTBETCTBYIOHIUX BKJIOUe-
HUSIM pasjiMYHBIX Iepejgay, IOJay-
4aTCsl 0T BAKYYM-LMJIMHApPA U Iie-
penaiorcsi emy uepe3 pplyar F u Ba-
vk E. ITonepeyHoe JBM)KeHHE BaH-
Ka E, neo0xomaumoe s IepeBoja
pbluara A U3 OJHOW KYJIMCHI B Jpy-
Ty, OCyLIeCTBisieTcst pblyarom G
OT BTOPOI'0 MAJIOro LWIMHApA C AU~
apparmoit, taroxe paboraiomieil OT paspe)keHusi BO BCachIBaloLieii TpyOe motopa.

PaGora BaKKyM-LMJIMHADOB DEryJHpYercsi CHCTEMOH KJamaHOB, COeMHSHOUX HX pabouue
NPOCTPAHCTBA, MJIM C BCACBIBAWOIIEH TPyOOil moropa, mam ¢ armocdepoii. Knanaus, cooGaomnme
LUIMHIPBL C BAKYYMOM, NPHBOJSTCS B JI€HCTBUE COJIEHOMAMHU, IHTAEMbIMH TOKOM, KOTOPBIA BKJIIO-
4aeTcsl yIOMSIHYTBIM PBIYYKKOM cesieKTopa Ha pysie. CojeHoup 70 ynpaBiisieT KJaraHoM JUlsl BepXHei
4yacTu 00JILLIOr0 BAKYYM-UMJIMH/IPA, A COeHOUN 20 — KJIANaHOM JJIsI HIDKHEeH YacTH TOTO0 JKe I~
Jmuapa. Conenonpt 30 JeiiCTBYeT Ha KianaH, COeMMHSIOLIUIi pa3peyKeHHOe MPOCTPAHCTBO ¢ KAMEPOi
103311 Anadparmbl B MaJOM BAKKYM-LUJIMHAPE, NPOK3BOJSILEM MONEPEYHOE IepeBImKeHe Baiika E
i peyara A. Kianasel COJIEHOM/I0B CHA0KeHb MPY)KHHAMH, BO3BPAMIAOIIMMU HX B HCXOHOE TI0JI0-
JKEHHE II0 BBIKJIIOYEHHH TOKA M3 OOMOTOK COOTBETCTBYIOLIErO COJIeHOMAA. IlepéMmelieHue KianaHa
COE/IUHSIET Kamepbl LMJIMHAPOB ¢ aTMoc(epoii. [duadparma manoro uuauHapa OTBOAMTCS B CBOE MCXO/1-
HOE T0JIOYKEHHE npyxmuoﬁL KaK TOJBKO TOK B 00MOTKax cojeHonpa 30 Oyaer BblkIOueH. ITopuieHb
yKe 0OJIBIIOro LMIUHAPA 3alMeT CBOe HeUTPAILHOE IOJIOYKEHHE B TOT MOMEHT, KOT/ia /iaBjienue B 000~
UX pabounmX NpOCTPAHCTBAX LUJIMHAPOB BLIPABHSIETCSI. ITO npougoiiier, Korga oba npocTpaHcTBa
OynyT coobuienst ¢ armochepoit. [lisi aBTOMATHUECKOTO BBIK/IIOYEHHsI TOKA B IIENSIX COMCHOM0B 70"
u 20, nocsie TOro Kak rpedyemasi nepeaada OyJeT BIJIIOYEHA, UMEETCS ClIeLMaabHbI aBTOMATIIECKUIL
NepeKJIoyaTe/lb, YCTAHOBJIEHHbIH Ha KPBIIKE KOPOOKM CKOPOCTE. '

JTOT mepeKyoYaTesib COCTOWT M3 IJIACTHHBI, COeIMHEHHOII ¢ HIDKHeH uacteio pedara A, Ha
IUTACTUHE MMEETCsl TOJI8YH, CHA0YKEHHbIH JABOMHBLIMU MAJIBLEBBIMH KOHTAKTAMH, IIPOM3BOJISILIUMU
B Pa3iNMYHbIX KOMOMHAUMSIX COEAMHEHMsT 00MOTOK COJIE€HOMIOB 70 u 20 C KOHTAKTaMH CEeJIeKTOpa.

PpIYa)KOK cesleKropa CHAMT HA Banuke. IIpu mepemeleHUsIX phlUayKKa MONEPEK CBOEH KyJIHMChI
KOHTAaKTHasl BTYJIOUKA HA BaJIMKE BKJIIOYAET IOMEPEMEHHO NMPOBOAHUKH, BeAYyLHe KO BTOPOMY, IpPO-
ME)KYTOYHOMY , TIEPEKJIIOUATENI0. ITOT MEePeKIodaTesb, OCYILIECTBISIOMMN TAIOKe CBS3b KOHTAKTOPA
CeJIEKTOpPA C COJIEHOMIAaMH, MPEJCTARJISAET CO00H KPYIJIbIi JUCK ¢ BOCEMbIO HEMOABMYKHBIMY KOHTAK=
TamM, MO0 KOTOPBIM CKOJI3UT H30JMPOBAHHLIA POTOP € YETHIPbMSI BHJIbYATHIMM KOHTAKTamMu. PoTop
umeeT ABa pabo4uX IOJIOXKEHWSI U IIepPeMeLIaeTcst Tsroil, coeauusiomeii ero ¢ auadparmoit Mamsoro
BaKyym-1utMHApaA. [py)knHKa HaA BaJMKE CENEeKTOPA NPWKHMAET PHIYAYKOK IepeKIoueHust K mpa-
BOHM KyJiice, BKJIOYAIOLIEH BTOPYIO U NpsiMylo nepefadu. IIpu mepemeleHuy yKe phluaKKa B JIEBYIO
KyJucy (1epBasi CKOPOCTb M 3a[iHUEL XO0/) BKIIIOYAETCST IIOMOIIBIO KOHTAKTHOMN BTYJIOUKH IIPOBOJHUK,
IUTalmiil conenons 30.

Puc. 9a. CeneKTop 371€KTPONHEBMATUYECKOI'0 TIePEKJIIOUEHUS
cxopocreil «Beneaukc-Xamcony»

Topmo3sa

T'uipaninyecKue TOPMO3a Ha JIEFKOBBIX aBTOMOOMJISIX IIOJIL3YIOTCSI HEM3MEHHBIM ycmexoMm. Bce
(Gupmbl, MpUMEHSABLIKE X paHee, coxpanuwiu ux U B 1935 r.; «Houm, «[lournaiy, «Xanmobuab» u
«[Takkapa» BBeJIM MX B3aMeH MeXaHHYECKHX.

Bce rpysoBuKH TIpy30MOABbEMHOCTBIO B IIATH M BBIIE TOHH, TSDKEIble M OBICTPOXOIHDLIE
aBTO0YCBI, BCEBOZMO)KHBIE TArAYM M MX IPULENLI  000PYAYIOTCS IHEBMATHYECKMMHM TOPMO3AMH
tuna «Becrunraysy. 91 TOpMO3a, TPeOysi HESHAYNTEIBHOIO YCHIIMSI CO CTOPOHBI BOAMTENs, 00/1a-
JIAI0T OTPOMHOI MOIIHOCTBIO M HAAEKHOCTHIO.

CuiibHOE pacrpoCTpaHeHue IOJIyYM/IM YYTYyHHble TOPMO3HbIE GapafaHbl, OTJUBAEMble B IEJISIX
YIUIOTHEHMST Marepuasia LEeHTPOOeKHbIM crioco0om. pyroil pacnpocTpaHeHHO KOHCTPYKIHel sIBJisi-
I0TCSI IUTAMIIOBAHHbIE CTAJIbHBIE TOPMO3HbIE Oapabanbl, 3aJMBaeMble M3HYTPU UyI'yHOM.

«lleBposie», B 1eIAX yMEHBIIEHNST BHYTPEHHUX TPEHHIl M NpPeL0XpaHEeHUsT 0T KOPPO3HH Kyjad-

"'KOB, PBIMKKOB M LIAPHUPOB TOPMO3HOT'O MEXAHM3MA II0/IBEPraeT MX XPOMHUPOBAHHUIO M HHKEIHPO-
BaHMIO.

BcnomorarenbHoe o0opyaoBaHue aBTOMOO U IS

Hecsrkn ¢pupm ynopHo paGoraioT Hajx TeMm, Y4TOObI M0JIb30BAHME M YIpPABIEHUE aBTOMOOMIIEM CTaNO
Gosiee HAJEKHBIM, JIETKMM M IPUATHBIM. B KauecTBe nmpumepa mnpuBeieM HECKOIbKO HOBUHOK B 9TOM
obsacTH. ‘
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a) PapuonpuemMHblé YCTAHOBKM CTaad B 3TOM TOMY CTAHAAPTHBIM 000pPYAOBAHHEM MHOTHX
aBTOMOGMIIBHBIX (UPM M 3a BeCbMa JIEIEBYIO IIeHY YCTaHABIMBAIOTCSI Ha JII0OOM aBromobuiie, 00s3a-
TEJIBHO CHA0YKAEMOM Terepb aHTeHHOM — paMKoii B Kpbiue, Hopellne 1eapHOMeTaIJIMYeCKIe Ky30Ba
C CTAJIBHOI Kpblilleif, 9Kpanupyiomei paboty paMKi, UMEIOT aHTEHHY I10J IIOJHOYKKAMU aBTOMOOHIIS.
CoBpemeHHble ABTOMOOMJIBHBIE PAJMONPUEMHMKH SIBJISIOTCS LIEJIEBPOM aMEepPMKAHCKOH paanorex-
HUKHM., VICKIIOUMTENBHO KOMIAKTHBIE C PENpPOAYKTOPOM «IMHAMHK», 3AKJIIOYEHHBIM B OOIIMH SIUK
C TPHEMHUKOM, OHHM Pab0TalOT OT AKKyMYJIJTOPHOH Gartapen aBTOMOOMJIS M IO YKEJIAHHIO CHA(Ka-
I0TCSI BTOPBIM PENPOAYKTOPOM Ha JJIMHHOM IUHype. ITpueMHMKM OTJIMYAIOTCS I'POMKOIl mepeaayeit u
LWIMPOYANIIMM IUANa30HOM IIPHEeMa Pa3INUHbIX CTAHLUH, HE3aBHCUMO OT WX YIAJeHHOCTH, YTO BEChbMa
CYLIECTBEHHO B CIEIM(HYECKUX YCIIOBUSIX 9KCIJI0ATALNU aBTOMOOMIIBHOTO IMpPHEMHHKA.

6) W3 npucnocobnenuii, 00aerdaonyux mnojib3oBanue aBroMo0MIeM 3UMOM, TIOMHMO BCEBO3MOYK-
HBIX HOBBIX He3amep3aiolX PAcTBOPOB, HE TYCTEIOIEr0 HAa MOPO3€ Macjia, HarpeBaTegbHbIX MpHU-
60pOB, HOBBIX Iiernei NPOTHB CKOJIBYKEHHSI, YKaKeM Ha O9JeKTpuHYecKuid obGorpes
CT e KJI a BeTpOBOil pambl, 61arogapsi KOTOPDOMY CTEKJIO He IIOTeeT UM He o0Mep3aeT Aa)Ke Npu 3a-
KPBITHIX OKHaX. JIpyroe MHTEpecHOe mpucrocobyieHue NpeacTaBisieT co0oi aBromar, paboraromuit
OT TepMOCTaTa, BKJIIOUEHHOI'0 B CHCTEMYy BOJSIHOTO OXJaXKaeHusi. Kak TOJIbKO Temmeparypa BOABI
B OCTABJIEHHOM HA X0JI07¢ aBTOMOOMIIE YTafeT A0 U3BECTHOTO Mpejesa, TEPMOCTAT BKJIIOYAET CTaprep,
MOTOp 3ABOJMTCS U IIPOI'PEBAETCS] TAKOKE 0 ONMpPEeNIeHHOIl TeMIepaTyphbl, IIOKa TEPMOCTAT CHOBA HE
BBIKJIIOUUT €ro. Takum o0pasom Giarofapsi peryJssipHOMy aBTOMATHYECKOMY 3alyCKy M OCTaHOBY
JIBUraressi aBToMOOHIb MOYKET CKOJIbKO YTOAHO OCTaBarbecsl 0e3 HaA30pa Ha XOJoje.

B) BHesanHo JionHyBuIasi miuMHA, OCOOEHHO HA IIEPEAHEM KoOjece, KpalHe oracHoe siBIeHHE
Ha 0OJIBIIONH CKOPOCTH aBTOMOOWISI: MAlIMHA TEPSIeT yIpaBjeHue, UTO BJIeYeT 3a co0oif TspKenble
aBapuu. Hoseiimumu npefoXpaHuTeIbHEIME CPEICTBAMU SIBJISIIOTCSI ABOHHbIE KAMEPHI, 3aKTI0YEHHbIE
0/lHA B JPYTyi0 ¥ COOOLIAIONIMECS JIMIIb MajJeHbKUM OTBepcTHEM. B ciyuae Jayke MIHOBEHHOTO Bbi-
X0jia BO3AyXa M3 HAPY)KHOII Kamepel HArpy3Ka MallMHBI IEPeaeTcsl Ha BHYTPEHHIO Kamepy U Me-
JUTeHHO BBIXOISAIIMNA M3 Hee BO3AYX IPEAYNPEeUT aBapui0 M JacT BO3MOYKHOCTb BOJUTEINIO CITIOKOWHO
O0CTAHOBUTh MAlHy. JIpyruM CpeJcTBOM CJIY)KaT JIETKHE BCIIOMOTATEeIbHbIE TUCKH, IPUBEPTHIBAEMBIE
K KoylecaM, MMeIOLlHe HeCKOJIbKO MEHbIIMN JHaMeTp, YeM HApY)KHbIH Juamerp HaayToi mmHbl. [lpn
JIONHYBIIEH Kamepe MalllHa IOHIeT Ha 9TOM JMCKE M JaCT BO3MOXKHOCTB IIPOEXaTh HECKOJIBKO:
COTEH METpPOB JI0 OCTAHOBKHU.

r) B sawmoueHne OTMETHM INPUMEHEHHe ITOCTOSIHHBIX JOMKPATOB IOJ OCSIMH MAaIlMHBI BO3Jje
BCEX YeThIpex KOoJIeC, NeHCTBYIOUNX TOPO3Hb MM BMECTE OT LEHTPAIBHOr0 THAPABINUECKOr0 PUBOAA
Ha LIUTKe y BOAMTENS. B MOJHATOM MONIOYKEHUH AOMKPAThl HE YXYAWIAIOT «KIMpPeHCcay (HM3IIEH TOYKH
MalluHbl OT 3eMJIH).

BepauHckas BeicTaBKa 1935 T.

HecmoTpst Ha yBenyeHNe NPOU3BO/ICTBA ABTOMOOMIIEH B Te€UeHie ABYX MmocjaeqHux jer, lepmanus pac-
nonarana K xouiy 1934 r. scero ymmb 596 000 nerxoswix, 168 000 rpy3oseix asromobuieit u 11 000
aBTo6ycoB. 3a rojbl MOCJIEBOEHHOTO0 KPHU3KCA I'ePMAHCKMH aBTOMOOMU/IBHBIA MapK B KOJIMYECTBEHHOM
OTHOILEHMH BTPO€ OTCTAJI OT PpaHlMy U YUCIEHHOCTH aBTOMOOMIIeH B I'epMaHUM COCTABJISIET TeNEph
pcero jniub 129, ot obmiero ux yncia B EBpone. Pasymeercsi, ¢ TakuM IOJOYKEHHEM IIOBHHHCTH~-
yecKoe (palmIMCTCKOE NPABUTEIbCTBO NPUMUPHUTLCS He Morjo. IlogroroBrnsiemast BoiiHa Tpelyer
rycToii ceTH XOPOMIMX JI0POr ¥ MHOI'0YMCIIEHHBIX aBTOMOOMIeH. C nepBrIX yKe JHell IpuXo/ia K BlacTi
Turiep craBuT (OPCHPOBAHHYIO aBTOMOOMIIM3ALMIO CTPAHbl BO IJVIABY YIJla CBOEH 9KOHOMHYECKOH 1
IOJIMTHYECKOM mporpammbl. IlpexpacHoit miutocrpanueil K aBToMo0uIbHOI monutuke [uTiepa siBH-
sock ero BeicTyruienne 14 deepans 1935 r. Ha TOPYKECTBEHHOM OTKPBITHH ABTOMOOMJIBHOI BBICTABKH,
KOTOPYIO OH HEOJHOKPATHO IOCEIan U BHUMATEIbHO OCMATpHBAJI:

«ABTOMOOMJIBHAST NPOMBIIUIEHHOCTh JIOJDKHA OBITH BeAyllel NpOoMBbIILIeHHOCThI0 I'epmanunu.
Mz cpenaem [epmanuio crpaHoii asromoOuuteii. st 9TOro Ham HY)KHBI XOpOIIHE ABTOMOOWIJIbHBIE
noporu. Coszanne X — 1e/Ib Halleil NporpamMmbl TOPOYKHOrO cTpouTenbeTBa. Hamm nepBoxiiaccHbie
KOHCTPYKTOPBI M 3aBOJbI Y)K€ CO3/aJM SCKM3HBII IPOEKT MaccoBOr0 HAIMOHAIBLHOIO aBTOMOOHIISH;
HEOOX0IMMO JIaTh IepMaHCKOMY HapOAYy aBTOMOOMJIL I10 LieHEe, He IIPEBBIIIAoINel CTOMMOCTL MO-
TOLHMKJIA CPEJHEro Kiaccan.

Hecmorpsi na (uuancosble 3aTpyfueHnss M AeUUMTHBIE GIO/UKET, TOCYAapCcTBO  OTMEHHUIIO
HAJ0TM HA JIEFKOBBIE aBTOMOOMIIM, (PUHAHCHPYET M CHA0XKAaeT KPYNHLIMHM 3aKa3aMu aBTOMOOMIIbHBIE
3aBOJIbl M IIPOYHE MPEANPUSATHSI, CBSISAHHbIE C ABTOMOOMJIBHBIM JI€JI0M, TaK KaK UMEHHO aBTOMOOMIIb-
Hasl NPOMBIILIEHHOCTD siBjisieTcst B [epmaHnu OCHOBHOIT 0agoif Kax y)ke cyulecTByIOIieH, Tak u
BHOBb C03/1aBAEMOil BOEHHOM MHyCTPUH.

TONBLKO B CBETE HM3JIOXKEHHBIX I[PEIIOCHIIOK CTAHOBUTCS MOHSATHBIM (AKT CHJILHOIO IOAbEMa
aBTOMOOMJIBHOTO M JIOPOXKHOT'O CTPOMTENbCTBA B I'eépMannM, HenponopUMOHAILHOIO M AHCIapMo-
HUpPYIOIIEro ¢ OOIIMM TSDKEJIBIM XO3SIHCTBEHHBIM IOJIOYKeHHeM crpanbl  (tabi. 8).

OTHOCUTEJIbHBIH POCT NMPOU3BO/icTBA aBromoOmiieii 3a 1932—1933 rr. B pagHbIX CTpaHax HoKa-
3aH Ha NpWIMKeHHOM rpaduke (puc. 10).

Uro Kacaercst A0POIKHOTO CTPOMTENbCTBA, TO BOT Y)Ke [BA Tofa MO PSIL rOCYy1apCTBo
3aTpaAuMBAET MUJIJIMOHHBIE CYMMBl HA BBINOJHEHHME I'PAHMO3HOTO IJIAHA COOPYIKEHHST B TEUCHHE CEMIE
JIeT BCErePMAHCKOI CeTH CTPATErMYECKIX TPAH3UTHBIX Topor obuiei ot B 7 000 kM.

18%
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2 Tatmuua 8
Ipou3sgoocmeo asmomobuneti u momoyurno8 6 I'epmanuu
300 i
Tan Mamen 1932 r, 1933 r. 1934 r.
Jlerkosble aBTOMOGMJIH . . . . . . ., 41118 82048 | 130938
[pysosnie » S e w8 7030 11573 23 509
MOTOUMKIAH . + « ¢ . . ., . . .| 56411 57 840 79 000
Uroro . . . . . . . . . . . .| 104559 | 151461 | 233447

OTH HOBBIE ABTOMArMCTpaJid COOPYXKAIOTCST M3 GeToHAa M YKenes3o-
feToHa M CIeNMaJbHO pacCyMTaHbl Ha 0e30rmacHoe CBEPXCKOPOCTHOE

937193 /3 nBwkenne (6omee 100 xm/4ac) He TONBKO JIETKOBBIX —aBTOMOOMIIEIA,
. HO U TPY30BUKOB M aBTO0YyCOB. OHHM CTPOATCA IIMPOKHMMHM, C JIBHUYKE-
_____Zf,’:’:,'s:”' HUEM B OfHY CTOPOHY, MMEIOT IIObeMbl He CBBILE 5%, BCE >KEe3HO-
P WA AOPOKHbIE TEpPeesbl CHA0KAIOTCSI BHAJyKami, HA TOAbEMAX M YKIOHAX

dpanyun JIOPOYKHOE TI0JIOTHO OyAeT OO6JIMIIOBBIBATBCS I'PAHUTHOW OpycyaTkoii, me-

Hee CKOJIb3KOif, yem 0eTOH, ¥ BMecTe C TeM Becbma mnpodHoi. Ilpu mpo-
KJIaJIke HOBBIX JIOPOI' YUYMTBIBAIOTCSI BCE TOHKOCTHU aBTOJOPOYKHOI mpax-
Puc. 10. Tpaduk OTHO- ryxu. Tak, Hanpumep, JUIMHA OTAEIBLHBIX NPSIMBIX YYACTKOB He Oy/eT
CHTEJILHOTO POCTA_TIPO-  mpeppimuarh 5 #M. ONbIT M0Kasan, 4T0 60siee JUIMHHDBIE TIPSIMbIE YTOMIISIIOT
M3BOACTBA ABTOMOOWJIEH  CRoeif MOHOTOHHOCTBIO BOXUTENEH U paccenBaioT ux BHUManue. Kak yBu-
B TlepmanuM ¥ JPYIUX num namee, meperieKTHBBI MACCOBOTO JBMYKEHMST ABTOMOGHMIEH 10 9THM
cTpanax B 1932—19341T.  cpepXCKOPOCTHBIM MATMCTPATAM, OGEIIAIONIMM CTATH OCHOBHBIMH TPAHC-

IOPTHBIMHM APTEPUSIMM CTPaHbI, OKAa3bIBAIOT CHUJIbHENIee BMsIHME HA Xa-
paKTep KOHCTPYKIMM CaMUX aBromoOusiedd. MIMeHHO: 9TH BHOBb CTPOSIIMECS JIOPOTH CTHMYJIHPYIOT
co3jaHue ynbTPAaoOTEeKaeMbIX JIErKOBBIX aBTOMOOMJIEHl M aBTOOYCOB, a TaKkKe MHOIOTOHHAYKHBIX
IrPY30BMKOB U TSDHKEJBIX aBTOIOE3JI0B.

BeicraBka 1935 r. mnokasasna, uYTO OYKMBJIEHHE aBTOMOOMIBHOM JKM3HM CTPaHbBl NPOGYIHIIO0
repMaHCKie 3aBOJIbI OT BBIHY)IEHHOT'0 OeszieiicTBusT npeykHuX JieT. JIByMst rofamu YIOpHOro Tpy/ja
HEMeI[KHe TEXHMKH BHOBb J0KA3dJIM CBOE YMEHbE He TOJBbKO POYKIaTh HOBHIE M/IEH, HO M ObICTPO U
9KOHOMHMYHO MPETBOPATh UX B )Ku3Hb. MIM yjanock co3aarh psj y/lauHbIX KOHCTPYKUMIL B pa3InyHBIX
OTpPac]sAX aBTOMOOMJIBHOM MHYCTPMM M JAaTh MHOTOYMCJIECHHBIE PELIEHHsT CTOJb CJIOYKHBIX IPo0IIeM,
Kak, HaIpumep, AM3eJIN3alusl Tpy30BOro aBTOTPAHCIOPTA.

HaunGonee xapakrepHoit 0C06€HHOCTBIO BBICTABKM 9TOT0 I'0/la, KaK B 3epKajie OTPa3uBIIeil aBTO-
MOOMIIBHYIO YKU3Hb ['eépMaHuM, SIBJISIETCST 0TKA3 OT JIMXOPAJ0YHBIX TONBITOK CO3/aHKsT CEHCAIIMOHHBIX
JIEMIEBBIX HOBMHOK, PACCYMTAHHBIX HA NPHUBIEYEHHE MAJIOYUCIIEHHBIX MOKYIATEJEe IPEeKHUX JIeT.
B HacTOSIIMM MOMEHT CO3/1ajiach KOHBIOHKTYDPA, IMO3BOJIsSIOMIAsT (UpPMaM 3aKpenuThesi HAa Onpese-
JIEHHBIX O0BEKTaX M MOJIENSIX M BECTH MX COBEPIIEHCTBOBaHME B 0O0jiee HOPMaibHON 06CTaHOBKE.

Ipe)kae 4emM IepeiTH K OomMcaHuio OTAENbHBIX OTpaciieil aBTOMOOUIILHOI IPOMBIILIEHHOCTH,
NpeJCTAaBJIEHHbIX HA BBICTABKE, YIOMsiHeM emle 00 OfHOI crierupuyeckoit 0COOEHHOCTH TepMaHCKOM
aBTOMOOMJIBHON YKH3HHU, BO MHOI'MX OTHOLICHMSIX NPEIONpPENeNsolleil myTH ee pasBUTHs. Peub ujer
0 HEJI0CTATOUHOCTH OTEYECTBEHHBIX ChIPbeBbIX 0a3. IToMMMO OTCYTCTBHMSI MM HEI0CTATKA IEJIOro
psila MEeTayuioB, KaydyKa M IIpOYMX BHIOB ChIpbs I'epManusi He HMeeT COOCTBEHHBIX HCTOUHHKOB
He(TH, A CJENOBATENLHO, HOPMAJBLHOTO aBTOMOOMIIBHOTO TOIIMBA M Macea. 3T0 00CTOSITENbCTBO
3aCTaBJsieT HEMEIKUX KOHCTPYKTOPOB M3 COOOPayKeHHii BATIOTHBIX U CTPATErMYECKUX UTTH 110 JIMHUM
MOMCKOB BCEBD3MOYKHBIX 3aMeHHUTeJIeif i B IepBYIO ouepelb B 00JIACTH MOTOPHBIX TOILUIME. TTonyTHO
YKa)KeM, YTO CTAHJapTHOE IepMaHCKOe TOIUIMBO JUIsl aBTOMOOMIIEH SIBJISIETCST CMECHIO, COlepyKaliei
He Gostee 509, Gensuna. OcranbHOe—0€H30J1 (MPOJAYKT KAMEHHOYTOJIbHOMN MPOMBIIIJIEHHOCTH) M CIIUPT.

IF'py3oBeie aBTOMOOM TN

B KOJIMYECTBEHHOM BBIPAYKEHMH BBIMYCK I'DY30BBIX aBTOMOOMJIEH BCEMHM MHOTOUMCIIEHHBIMH 3aBO-
- .jamu [epmanuu cpaBHUTENbHO HeBeauK. B 1934 r. on cocraBun numb 439, BhiyCKa I'PYy30BUKOB
Ha Byx 3asozax CCCP. Cpeausisi rofiMuHasi npoM3BOAMTEILHOCTE aBTOMOOMIBHOTO 3aBoja B I'epma-
HUM MCUYMCIISIETCST COTHSIMM MAalIMH; 3aBOjAbI, Beinyckawume conee 1 000 rpy3oBHKOB B T'OJ, MpPHHAJ-
near K uucny KpynubixX. Hapsiny ¢ nogo0HbIMM CKPOMHBIME maciitabamu NpOM3BOJCTBA BecbMa
XapaKTepHo 6 OraTCcTBO 4CCOPTHUMEHT A NPOUSBOAMMBIX I'DY30BMKOB KAaK B OTHOIIEHUU
TOHHAKA, TAK U I10 KOJMYECTBY CIEIHAIbHBIX THUIIOB.

Jlna npuMepa OCTAHOBMMCSI Ha CrielMUKanmMy aBroMoOuieii, n3roToBisieMbIX 3aBojom «[laii-
miep-BeHin.
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Puc. 11. 22-mectubiii aBrodyc-axcnpecc «Hakmuep-Beuy, mogens O.

«Haiimnep-BeHu» BBITYyCKaeT ABYXOCHBIE I'DY30BUKM B 2, 21/, 23/, 3, 3!/, 5—6 u 61/, m ¢
4-IUIHHAPOBBIMU AU3eab-MoTOpaMu B 55 u 65 4. ¢. u 6-muuunapoBbiMu B 95, 120, 150 4. c., Tsiraun
B 41 6 m c nusensmu B 55 u 65 4. ¢., 8-TOHHBIA TsAray ¢ 95-CUIBLHBIM M3eJIeM; aBTOOYC TOPOACKOro
THNA, aBTOOYC-9KCIPECC Ha 22 CHASYMX MECTa C JU3eJb-MOTOpoM B 95 4. €. M JiBa THIIA TPEXOCOK
MOBBIIIEHHOW TPOXOAMMOCTH € He3aBMCHMOM IOJIBECKOI MepeHux KoJiec.

JInst BceX yKa3aHHBIX THMIIOB INACCH IO YKEJIAHUIO TOKYHATels] U3TOTOBJSIOTCSI BMECTO JU3€/b-
MOTOPOB (SIBJISIIOIINXCST CTAHAAPTHBIM 000py/l0BaHueM), TarKe N GeH3uHOBBIe MOTOpEI. Lllaccu cHab-
JKAIOTCST JIIOOBIMU THIIAMH PY30BBIX Ky30BOB U 000PY/YIOTCST BCEBO3MOYKHBIMHU CIIELUAIBHBIMU Y CTPOii=
CTBAMM JUJIS1 LieJieil KOMMYHAIbHOTO 00C/Iy)KMBAHMS, TOXKAPHBIMU JIeCTHULAMU U 11p. Oco60 oTMe=
YaeM H3TOTOBJIEHHE CaMOCBAJIOB HECKOJBKHX Pa3JMYHBIX PasMepoB, NMPOHM3BOASILIMX PAasrpysKy H a
TPHU CTOP O HBI NOMOLUIBIO M'HAPABIMYECKON nepefadn, paboraoleii 0T McTopa, WM Ke ¢ THApa-
BJIMYECKOH mepeaaveif, HO ¢ pPyuYHbIM NPUBOAOM. 3aBofx «BroccmuHr-Hary u3roroBisieT Ipy30BUKH
or 1,5 1o 10 m ¢ n1106bIMH Ky30Bamu, TISITh THIIOB aBTOOYCHBIX IIACCH, TSTA4YM, TPEXOCKHU, ABYXOCHbIE
1IACCH C IPUBOJIOM HA BCe YEThIpe Kojeca, IM3esiu, Kap0lopaTopHbeie MOTOPEI M 1aYKe MOTOP, CIIeLMAIbLHO
TIPHUCIIOCO0IEHHBI JiUIst paboThl Ha JipeBecHOM yrie. Takoe ke pasnooOpasue mozesneit fawor « Kpymnm,
«Many, «®Pomary, «Cymbonbra-Heiitiy, «Payn Bepxe» u fp.

Hapsiny ¢ rpy30BHKaMM NMepeyuc/IeHHbIX HOPMAIbHBIX THIIOB 3HAUMTENBHOE PACIPOCTPAHEHHE
HAUMHAIOT M0JydYaTh T'PY30BUKM M TSIra4d 0CO00 MENKMX Pa3MepoB, OTIHYAIONIMECS AELIEBU3HON W
9KOHOMHYHOM 3Kcruroarauueif. ®upma «Ppamo» M3rOTOBISIET, HANPHMEP, TPEX- U UYETHIPEXKOJIEC-
HBl€ TPY30BHKH, NIpefHA3HAYeHHbIE /U1 HArpy3oK B 0,5 m u HibKe, cHa0)yKaeMble MUHHATIOPHBIMU Of{HO-
LWJINHAPOBBIMI MOTOPYHKamu ¢ pabouum o6bemom B 0,2 u 0,3 2. @upma «[Tpumyc» B Bepaune Beimyc-
Kaer TsArady ¢ OAHOLMJIMHJPOBBIM TOPH30HTAJBHBIM JM3EJIb-MOTOPOM «leiTin MoiHocTbI0 7—9 4. C.
JBuratenb C TPAHCMUCCHEH PpaCIONaraerTcsi HeroCpPeJCTBEHHO Haj| 3ajHell O0Cblo, YTO YBEJIHYH-~
BaeT CUENHOH BeC U cuiy TsAru. CoOCTBeHHBIH Bec Tsiraua — 1 m, pasmepbi: JUIMHA — 2 M, LIMPHHA
1,5 M, u BoicoTa 1,8 m; cxopocreit Tpu: 4,8 u 16 Kkm/dac; makcumanbHblil IepeBO3UMBLL rpy3 — 6 m.

Hoseie THIBL HEOPOTUX TPEX- M YETHIPEXKOIECHBIX MAIUMH JJIs1 KOMMYHAJIBHOTO 00CIY)YKMBAHUS
noxasanbl Gupmoii «Payn Bepre». Ilaccu cHa®KAIOTCSI KOMILIEKTAMY CMEHHOTO 000pY/I0BaHUS st
IIOJIMBKH YJIHLI, BbIBO3a Mycopa M Jp. Becbma murepecHa HOBasi MOJesIb TPEXKOJIECKH JUIS TOJAMETa~
HUSI X MBIThSI YJIMIL ¢ TIPOM3BOANTENILHOCTBIO B 15 000 M2/4ac. B cBsisu ¢ GONbIIMM PAaCIpOCTPAHEHHEM
TAradeil ocoboe BHUMaHue yjessiercss npuuenam. Bce mpuuenst, 1o 06HO rpy3oBuKam, aBTo0ycam
M TsIrauam,mMeroT Crporo perjaMeHTHpOBaHHble raGapuTHbIe Pa3Mephl U HATPY3KH HA OCH, YTO BEChbMa
BOKHO Kak Jyuisi TOPOYKHOT'O XO03s1icTBa, TaK M Ui IPOoM3BOcTBA. [ToMUMO OOLIEro YJIy4lIeHUs] KOH-
CTPYKIUU M [IOJBECKH IIPHULIENHl 000PYAYIOTCS IIEHTPAJIM30BAHHBIMU ITHEBMATHYECKMMU TOPMO3aMHU.

Kax npasuno, Bce Tsiraun, a TarOKe IPY30BUKH CBbILE 3 717,000pyAYIOTCSI THAPABIMYECKHMH 1,
CIIE 4allle, THeBMATHYECKUMHU TOpMO3aMu cucreMbl «KHoppe».

Muorue aBroGycet u Tsprenbie rpysosuku («Bioccunr—H. A, Tw——61/, m, «Benin—3t/, m,
aBro0yc M Tpexocka «BeHIp) nmpuMeHsIOT MOBBILAIME Tepejiaun B KopoGKax cxopocreif. TIpu Ha-
JIMYUH Yy ABATATEJIsT I0CTATOUHOIO 3araca MOI[HOCTH 9TO IO3BOJISIET B YCJOBUSIX €3Jbl ¢ Majoil Ha-
I'PY3KOM WJIM BXOJIOCTYIO, MPH GaronpusiTHBIX NPOQMIAX IYTH, YBEJIMYHBATH CKOPOCTh JABHYKEHUS
apromoOuiIst B mpenenax 20—40%, wian ke NpH HOPMATBHOM CKOPOCTH JIBHYKEHMST, COOTBETCTBYIOMIEH
HPsIMOii Tepesiave, CHIKATB 000POTEI MOTOPA, CO3JABAsi TEM CAMbIM JJIsl HEro 60Jiee BBINOJHBIA B OTHO-

IIEHUH PACXO[A TOIIMBA M M3HOCA PEXKUM PabOTLI.

ABTOGYyCH

B HpHermHem roJly Ha BHICTABKE 0c060 GoraTto mpejcraBieHbl aBTOGYCHI st OBICTPOXOIHBIX MEYKLY-
TOPOAHBIX cooluienuit. ABTOOyC axcnpece «Haiimnep-Benmy monens L. O. (puc. 11) ¢ 22 mecramn
JUist cujienust cHakeH 6-1IHH/IPOBBIM IU3eb-MoTopom B 95 /. €. 1 pasBuBaer CKopocTb 10 115 xa/4ac.
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dopmbl aBTO0YCa, MAKCUMATIBHO OOTeKaemble, KoJieca 3aKpBIThi, (apbl CHPsiTaHBl BHYTPb TOPIENO.
Ky30B aKkycTHUeCKH M30JIMPOBAH M BecbMa KomdoprabenbHo oTaenaH BHyTpu. Bec mamuuel 5 700 ke.

«Broccunr-Har» BBITYCTHII OPHTHHAIBHYIQ KOHCTPYKIHIO orpomHoro 50-, 60-mecTHOro mexy-
ropozHoro asrobyca (momenb GDO), mpencrasisiioniero coGoif Tpexocky ¢ AByMsi 145-CHIbHBIMH
nusensimu. OIMH JIBUTATeNb YCTAaHOBJIEH, KAK 00LIYHO, B epeiHei yacTy maccu, a BTOpoil — Ha yuiu-
HEHUM pambl 10330 BeAyIuX oceii. [IPUBOI OT MOTOPOB OCYILECTBIISIETCS] ABYMSI ITHEBMATHYECKUMU
CLEnHbBIMH My(Tamu 4epes jiBe CHHXPOHU3UPOBAHHbIE KOPOOKH CKOpOCTeil. Best cucTemMa MOYKET Impu-
BOAUTBCSI B JBIDKEHHME M OT KAKOro-au00 OXHOTO M3 MOTOPOB. OXnakaeHune o00MX JBUIaTesei mpo-
M3BOJMTCST Yepe3 eJWHbll paguaTop, YCTAHOBJIEHHBLIH BIIEPE/IH.

O0rexaemble GBICTPOXOHBIE aBTOOYChI U3TOTOBIIsIET TaroKe «Kpynm u «Marupyc». CriennanbHyIo
KOHCTPYKIHNI0 Ky30Ba JUisi ObICTPOXOJHOI0 aBTO0Yca € IMOHM)KEHHBIMM TACCHKUPCKUMU CHIAEHUSIMU
usrorossisier pupma «Jloasur Ha maccu «Onesby.

HoBast Mojieab TOPOACKOr0 ABYXOTKHOIO aBrofyca ¢ JAM3eIb-MOTOPOM M 3JIEKTPOMEXaHude-
ckum npuBogom BemymeHa A. E. G. IIsurarenb MOIGHOCTBIO B 110 4. €. IPUBOAUT B JeHCTBHE IeHe-
paTop MoCTOSTHHOro ToKa MomHocTeio 80 k6m npu HanpspKennu B 375 6. KpyTAIMt MOMEHT OT 9JIeK-
TPOMOTOpA MEpefaercsi AByMsI Kap/aHHBIMM BajlaMd Ha JIBE BeJylue 3aJHHe OCH, CHA()KeHHBIE M-
{epeHnanTamm.

Onekrpomobunu

AnexrpomoduH u3rotToBisioTest Gpupmoit A. E. G. B 2 1 2,5 m. «Beprmam CTpOUT Masble 3J1eKTPOMO-
6unu U1 nosieaHoit Harpysku B 0,75 m ¢ motopom B 3,5 K6m M aKKyMyJISITOPHO# yCTaHOBKOIT Ha
150 a-r. Tlpu maxcumanbHOM CKOPOCTH B 27 KM/4ac MalIMHA MOXKET IPOHTH paccrosiHue 10 70 xm.

MoTops Ha HedTH, IpOBAX, rase

Cymmaphoe rnorpebieHHe >KUIKOro TorumBa cocraBwio B 1934 r. B I'epmanuu 2 500 000 m. Ose
TPETH 3TOT0 KOJIMYeCTBA OBLIM IMOKPHITHI UMIIOPTOM. OTCyTCTBHE COOCTBEHHBIX MCTOYHHMKOB He(pTy —
axXWJIJIecoBa NATa FepMaHCKOro aBTOMOOMIN3MA M aBHAIMM U cepbe3Heiimast yrposa st BOMHCTBYIO-
mero (pammuama.

Jla6opaTopHble U 3aBOACKHME PabOTHI IO CO3[AHMI0 MCKYCCTBEHHOI'O (EH3MHA, BCEBO3MOYKHBIX
JIETKMX TOIIMB M PAaCIIMPeHUIo cep MCIOIb30BAHUST TSYKEIBIX M 0COGEHHO MECTHBIX TOIUIUB BEAYTCS
B 'epmanuy ¢ HCIUTIOUUTESIBHOM MHTEHCHBHOCTBIO M. JIATH YXK€ PSIl KPYIHBIX TOCTHYXKEHUH.

Becbma 3ameyaTesibHbl Pe3ysIbTATHI, JOCTUIHYThIe I'epmaHuel B JU3eIu3aluu aBTOMOOHIBLHOTO
Tpancrnopra. B 1934 r. 909, Bcex CpeaHHX M TSDKEIbIX TPY30BUKOB padoranu Ha HedTH. DTO Mepo-
NpUATHE [aJI0 OSKOHOMMIO, CKJIAQJBIBAIOILYIOCS K3 pa3HULBl B CTOMMOCTH rasoitist (*/; crom-
moctu GeHsMHA) M M3 YyMEHbIUeHHsT abCOMIOTHOr0 pacxosa rommsa (25—309,), XapakTepHoro s
JIU3eJ1b-MOTOPa.

Onuaxo nusenusauusi, Tpebyomas BCe yKe MMM O PTHOT O I'0 pIo 4 er o, He naer B ['ep-
MaHUHM PAJUKAJIBbHOTO paspelleHysi TOIUIMBHON mpobsembl. IToaToMy nocie/lHHe ABa roja yCHUINs
TEXHUKH HAlpaBJIeHbl Ha NPHCIOCOOIEHHE CYIIECTBYOIUX MOTOPOB /ISl pa00Thl HA JIEHIEBLIX OTe-
YeCTBEHHBIX NPOJYKTaX, B NEPBYI0 ouepesib HA APOBAX, 2aTeM Ha IPEBECHOM YIJIe M PA3JIMYHBIX Ia30+
00pasHbBIX TOPIOYMX.

Tabauna 9
- DKBUBAJEHT
Iena
Bux Touxupa ke S neii&ﬂ.
HopManbHOE repMmMaHckoe TOMAMBO |45 ndeH-
(6eH3UH~--6EH30/M -+ CITHPT) . ., .+ . HHUTOB 1 1
FATOHID o o' h o o o oy o % e w e [T 0,7 0,25
LPOBAL © e et e e e e B 2,5 0.16

JIu3eJab-MOTO P HI

Kax u mpexae, B 1935 r. HanGosbliee pacnpoCTpaHEHHE HMMEIOT IM3eIb-MOTOPHI ) 0 p K am e p-
HOoro Twuna. Kpynueitmim npeacraBuresiem 3Toro kiacca sisnsiercst «benn-Mepceejiec», Bblily CTHB-
immii y)xe B obmeit ciaoxzoern oxoso 10 000 moropos momHocTeio 0T 60 10 450 4. €., UBTOTOBIISIIO-
i UX U Ternepb MU, B YAaCTHOCTH, IOJYYMBLINIT 3aKa3 HA Jsenau Juist Hooro Llermenuna L,Z 129,
TouHo TaK »Ke CcTPosiT (opKamepHbie TUIBI JU3eabMOTOPOB (upmbl «Bioccunr-H: A. T, «Kpynm,
«Marupyc», «C'ymbonbar-Ieitiy 1 ap.

IlpesacTaBuTesemM Kiacca Jiu3eneil ¢ HeMOCPe A CTBEHHBM CTPYHHB M pacb-
JeHUeM, XapaKTepu3yeMbIX MEXJIy NpoYum 0oJiee CKOPBIM M JIEFKHM ITyCKOM, siBiisiercst (upma
«M. A. H.», nonyumemiass repByio npemMuio Ha Haumem BcecorsHom KOHKypce jauseneit 1934 r.
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BennunHbl JaBiieHHi BOPBICKMBAHMST JIOKAT JUIsi COBpeMeHHbIX apurareneir M. A. H. mom-
Hocreio 100—150 2. ¢. B npegenax 130—150 am, a e 300—500, KaK 9T0 UMeI0 MecTO mpexie. Mo-
Topbl M. A. H., MeHBLIEr0 JIMUTPa)Ka IO KOHCTPYKTHBHBIM COOOPaKEHUSIM, CHA0YKAIOTCS BCIIOMOTa-
TeTbHONH BO3JYIIHOH Kamepou, crnocoOCTBYIOIIeH Jyyniemy pacnbUIEHHI0 W CMEIUEHWIO TOIJIMBA.
«tOurepc u Kpymm U3rotoBystioT mo nareHty «lOHKepca» M3BECTHBIE JBYXTAKTHbBIE JM3€Jb-MOTOPLI
€ JIBYMsI ABIDKYLIMMUCSI B Pa3Hble CTOPOHBI IOPIIHSIMU B KQKIOM LMJIMHAPE M CO CTPYHHBIM pacIibl-
Jjennem TtorinBa. I'Boznem cranjga IOnkepca.Obut ero 500-cunbHBIE ABHMAIMOHHBIM  JIM3€IH-MOTOP
«IOMo», MCKITIOUUTEIBHO JIETKOH M TIATeJbHO Pa3paboTaHHOi KOHCTPYKUMH. CTerneHb C)KaTusi 9TOro
moropa 17, nasnenue srpbickuBanus 300 am, nasnenue cropanus 60 am.

M. W. M. u «T"eHuIens» IpoJo/»KalOT BBIIYCKATh AM3€71b-MOTOPBI CO BCIIOMOIaTeIbHO-BO3/ Y-
HOM Kamepoil B 1uIMHAPOBOM rosoBke. Moropst M. W. M. npumMeHSIIOT JIsI IyCKa 9JIEKTPHUYECKUil
3anan. «eHllenby >Ke I0Jb3YETCsT CIelMaJbHbIM KIIANaHHBIM ITPUCIIOCO0IEHHEM B ITMJIMHAPOBOIL
TOJI0BKE, YMEHBIIAIONM IIPU MycKe 00beM Kamepbl CykaTus, 0arogapsi 4emy YHaeTcsi JOCTUTHYThb
CaMOBOCILTAMEHEHUsT TOIJIMBA Ja@Xe IPU XOJIOJHOM J(BUraTele.

U3 uncna ¢upm, CTPOSIIMX MOTOPHI C KaMepoOM 3aBUXDPeEHHUSs, B INEPBYI0 04Yepelb
#e00X0quMo yroMsaHyTh «OGepXSHCIN» €O CMEIIeHHOH OTHOCHTEIBHO OCH I[MJIMHApa Kamepoi cde-
puueckoil popmbl. ITOH PUpMe yAanoch MMOCTPOUTEH CaMBIi MaJsblii 10 pabouemy 00bemy OTAETBHOIO
wunuaapa (0,5 4) 4-1maMHAPOBLIA ABUraTesb C AUAMETPOM B 75 MM ¥ XOIOM rcpiuHst B 120 mm. OtoT
JBUTATENb, C YCIIEXOM IIPUMEHEHHBI HAJ1 e T K OB OM aBT O M 0 6 1 11 e, pazsuBain 10 3000 06 /muH
TIPH MAKCUMAaJIbHOIT MOIHOCTH B 44 /. ¢. u pacxoje Torusa B 200—230 2/4. c¢.-#. Murepecen mnpume-
HEHHBI{ HAa JaHHOM MOTOPE IPOCTOH M BeCbMA YyBCTBUTEJbHBIA CIIOCOO PEryjaMpoBaHusi IOAA4YM
TOIJIMBA, MCHOJbL3YOLIMii paspe)xeHre BO BcachiBaiomleil TpyOe. Axcenepatop aBTOMOOMJISL BO3JEii-
CTBYET Ha JAPOCCENbHYIO 3aCJIOHKY BO BcackiBaiomleil Tpybe, coenmHeHHON Tpy00uKoii ¢ 0coGoit mem-
6paHoii B Kopmyce TOIJIMBHOrO Hacoca. MemOpana, CBsi3aHHasi C pelKoii, perynupylolieil rnoxaudy,
TIPMBOJIUT ITY IOCJIEHION B padouee MOJIOYKeHHE MOMOLIbI0 MPY)KUHBL. Ilpu Gosbluem paspeykeHnu
memOpaHa nporubaercst HABCTPeUY JIEHCTBHIO NMPY>KHUHBI M YMEHBLIAET I101a4y TOIJIMBA.

HedpTsaAHKH C KAJHUIbHBM IIap oM, Hanpumep ¢pupmsl «Jlauiy, 6aaroxapst csoeit
IIPOCTOTE Y BO3MOYKHOCTH CYKUT'AHMSI B HUX HM3KOCOPTHOM He(TH MPOJOHKAIOT IIUPOKO MPUMEHATBCS
HA TPAKTOpax, TsrayaxX M CeJbX03MallMHaX. .

B I'epmanny MHPOKO PACIIPOCTPAHSIETCS CUCTEMA 3 aM € HBl CT a P bl X aMOPTH3VPOBAHHBIX
GEeH3MHOBBIX M O T O P 0 B HAa IPY30BUKAX Ju3e/b-MoTOpamMu. Psp ¢upm, Hanpumep «Kpynm», Bb-
IyCKaeT CIENHAIbHO AM3eJH, COOTBETCTBYIOLIME 10 rabapuTHBIM pa3mepam, 000pOTam W MOIIHOCTH
MoTOpam Haub0Jiee XOMOBBIX MapOK IPY30BUKOB. IIpu YCTAHOBKE AM3ENST JIUTPAK €ro BBIOMPAETCsi
npumepHo Ha 209, Bbime cTaporo GeH3UHHOBOro MOTOpa. OOLIMHO MPUXOIUTCS COXPAHSITH CTAPbIl Ma-
XOBUK, SIBJISIIOILUICS COCTABHOI YacThio My(THI CLEIUIEHHSI, a TaioKe 00513aTeJIbHO, YBEeJIMYMBATH
MOIIHOCTb AKKYMYJISITOPHOIM GaTapen M JHHAMOMAUIMHBI BBU/Y TOCTAHOBKM HOBOT'0 G0siee CHIIBHOTO
craprepa.

[IpumeHnHeHune HapoBBIX aBTOMOOMIIeEIl, ocobeHHO 3amaHuuBOe, Oiaromapsi
BO3MO)XHOCTHM MCII0JIb30BAHUST HE(PTSHBIX OCTATKOB MJIM OTEUECTBEHHBLIX TSDKEJBIX TOIUIMB, IOJIY-
yaembIx U3 yruisi, B ['epmManuu Bce ellje He3HAUUTebHO. [T1oHepoM B 3TOM Jiesie siBJisieTcst «[eHIIennby,
BBIITYCKAIOIMI IPY30BUKM M aBTOOYChl. MImeeTcst y)ke 0HA IPUTOPOAHAs JHHHSA, 00CIy)KuBaemasi
120-cuIbHBIMM  TIAPOBBIMH - aBTO0YCaMH.

JpoBsiHble TeHepaTops moaydnan B 1935 r. Becbma 3HAUMTEIBHOE pPacrnpocTpa-
uexue. «CymOonbar-LedTy U3roToOBISIET CTAHAAPTHBIE KOMILIEKTHI Ira30reHepaTOPHBIX YCTAHOBOK
nst 60-cunbHBIX JABurareneit nenoit B 1 900 mapox. Bec ycranoBku 470 ke. KepammkoBasi peTopra
rereparopa «edTi» — XOopoummii TernaI0Boi aKKyMyJISITOP, 4TO JeJaeT pabory Bcero arperara Gosee
3JIacTHYHOl. 3arpysKa reHeparopa ApoBamu MPOU3BOAUTCS Kakubie 200 km,-unctka — yepes 500 xm.

TennoTBopHast CioCOOHOCTL padoyeli cMecH JPOBSIHOTO rasa ¢ BO3yXom cocrasisier 580 xaa/m?,
cmecH yke OenauHa ¢ BO3Ayxom — 850 xa.1/m®. IT0 06CTOATEILCTBO BiIeUeT 3a CO00If CHIDKEHHE MOIL-
HOCTH JBUTATess1, padoTaloNero Ha APOBSTHOM rasoreneparope, npumepHo Ha 30%,. B 3HaunTe bHOM
mepe sgo HajieHne MOIHOCTH MOYKHO KOMIIEHCHPOBATDH JIOBEJIEHUEM CTEIeHH OKaTHs MoTopa 10 8 u
aaxe 9.

JHpyroit, Taioke BecbMa PAaCHpPOCTPAHEHHONW KOHCTPYKIIMEH SIBIISIETCSI CTAJbHOM IasoreHeparop
«mbepTy. [IeMOoHCTpUPYETCS JEerKOBOI aBTOMOGHIL«Pop iy, MpopadoTaBmmii ¢ MOX0GHOI yCTaHOBKOT
30 000 xm Ge3 pemonta. «BIOCCHHTY CTPOUT CMIELUANBHBI ABUTATENb, PUCIOCOOIEHHDI JUIsT PaboThI
OT rasoreHeparopa u cHa()KeHHbIH HeGOJIBIIMM BCIIOMOIaTeIbHBLIM OEH3MHOBBIM KapOiopaTtopom st
MyCKa 1 JUIsI BPEMEHHOTO TOBBILIEHNST MOIIHOCTH MOTOpA, HANpUMep IpH KPYIHbIX rnoabemax. Cre-
LHaIbHAST KOHCTPYKIMSI Ta3oreHne paT o p a Aas paboThl HA TPEBECHOM Yy I'JI e paspa-
Gorana pupmoit «Bucko Ayrorasy (puc. 12). Hapy)kublit Bo3lyX mepeji nocTyIieniem B PeropTy mnoao-
IpeBaeTcsi, MHPKYJINPYsi B OKpysKalolleil ee BO3AYLMIHON pyOamike. B BoJsiHOM o4uCTHTENE T'a3 0CBO-
GoykraeTcst OT IbUTH M 30JIbl, a B IOCJEAYIONIeM MAcasTHOM QUIbTPE MPOM3BOAUTCST HEKOTOPOE HACHI-
[eHye rasa yacTuuamu cmasku. ITocsie 3Toro ras mocTynaer B CreIMaIbHBIL CMECHTENb U Jlajee BO
BcacpiBaomyio Tpyoy moropa. Croumocts 1 K2 ApeBECHOr0 yriisi 8 neHHUroB, X OH 3aMEHsIeT CC-
Goit 1 ke GensuHa. BMECTO JPEBECHOT0 YIJIST MOYKET NPHMEHSITBCST M TOPQSTHOM KOKC.

Faszoo0OpasHble TONMJMUB a. OUUIEHHBI 1 001480 OCTATOUHOM TErI0TBOPHOM
CII0COOHOCTHIO T'a3 CIYYKHT NMPEKPACHBIM MOTOPHBIM TOIUIMBOM, AaBasi IMOJIHOE cropanue (6e3 Kaxoro
ObI TO HU ObLIO 3arpsisHeHust iBnrarensti. Ha puc. 13 noxkasana cxema yCTAaHOBKM HA aBTOMOOMIIE Ga-
JIOHOB C OKATBIM CBETHJIBHBIM I'a30M. M3roroienue crienuanbHbIX TOHKOCTEHHBIX GAJIOHOB U3 JIErH-
POBAHHOIT CTaIM WJIH C OIUIETKOM M3 CTANBHOI MPOBOJOKK IO3BOJISIET JIOBECTH JaBJIEHHE rasa B HMX
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Puc. 12. Cxema pa0oTsl ragoreneparopa «Bucko-AyTo-rad» s paboTel HA PEReCHOM yTIuIe.

7 — renepaTop; 2 — QYHMCTHTENb; 3 — CMecuTellb; 4 — BO3AYX IS PACTONKM TreHeparopa; J — NaKeT C

NPEBECHBIM yrJleM; 6 — TOAOTPETBIA CBeXXuit BO3AYX; 7 -—— TapeJouHblii KianaH; &8 — reHepaToOpHBII ras;

9 — Bofa; 70 —'BO3nyX M map; 77 — OuMILEHHBI ras; 72 — peryaMpoBKa fo6aBouyHOro Bo3jgyXa; /3—ynpa-

BJleHME Tras30Boi 3acloHKo?; 74 — ynpalBJ'lex»wu:7 nonaveit OensuHa; 75 — mejajb rasoBOro akceyeparopa;
6 — macio.

110 200 am, npu Bece 6asutona B 5 k2 Ha 1 m® rasa. CyilecTByeT psii Tas3oB, C YCIEXOM HCII0Jb3YeMbIX:
Ui paboThl B JBUTaTessiX, HalpUMep: ras3 KOKCOBBIX Ileueil ¢ TeIIOTBOPHOH CHOCOOHOCTHIO
B 4 000 xaa/m®, meran — 10 000 xaza/m®, Gyran u ap. Jlusi ra3oB ¢ HUSKOW TEIJIOTBOPHOI CIIOCOO--
HOCTBIO 2 M® puUMepHO dKBUBaseHTHl 1 4 OensuHa. 10—I12 6anaoHOB CKATOro rasa, pacrojaraembix,
00bIYHO, TOJ Ky30BoM rpy3oBuka, Becsit 300—350 ke ¥ JJAl0T BO3MOYXKHOCTb aBTOMOOGMIIIO IPOEXaTh
60—100 xM B 3aBUCHMOCTH OT POJA rasda ¥ TOHHA)KA MaulMHbl. JlBurarenu padoraior Ha rage Ge3 Ka-
KUX-T100 KOHCTPYKTHBHBIX repefenok. Hauboaee cepbe3HbIM IPEMSITCTBUEM K HIMPOKOMY Pacipo-.
cTpaHeHuio paGoThl HA Tase, sIBJISIETCSI T10KA OTPAHMYEHHbIH pajuyc HeicTBUsI aBTOMOGMIIEH,

ManoauTpa’>XHblE JETKOBBE aBTOMOOHMIHU. ITOT KIACC MAIIMH BCerxa
nosb30Bajcsi B 'epmanuy 60JIBLION IONYJISIPHOCTBIO. Terephb >Ke B CBsI3U C IVIAHAMHU CO3/aHMsT Mac-
COBOTO JIEFKOBOI'0 AaBTOMOOMJISI, NPOM3BOACTBO M JaJibHeillee COBEPIIEHCTBOBAHHE HX IIOJIYYHIIH
HOBBIA MMITyJIbC. Masosmrpaykku uarotosisior «Onensy, «I1. K. B. Ilresepy, «anomar «5. M. By,
«Mepcezecy 1 psii APYrUX ¢pupm. Kax npaBuio, MalikHbl IMEIOT HE3ABUCHMYIO MOJBECKY, 00TEKaeMBIe,.
U3SIIIHBIE Ky30Ba JII00ObIX THUIIOB, Gec-
LIyMHbIE KOPOOKM CKOpOCTeH, MHOTO-
000pOTHBIE MOTOpBEL ¢ pabounm 00b-
emom B 1,0—1,5 2, nawoume npu jer-
KOM Bece MaIlMHBI XOpoulee yCKope-
HHE WU MaKCHMaJIbHbie CKOPOCTH He
ke 90—100 xm/uac. Bonpoc KoM=
[AHOBKM OCHOBHBIX arperaros pas-
péuraercst B MaJOJIMTPAYKHBIX Marl-
Hax CambIM pasdjnyHeiM  00pasom;,
Hapsly ¢ MAllMHAMM C HOPMAaJbHOIT
CXEMOil TPAHCMHMCCHU HA 3aJIHIOI0 0Ch
yacth GUPM CTPOMT CBOM MAIUUHBI C
MepefHUMH  BeAyIIHUMH  KOJIeCamu,
Jpyrue, Hao6opoT, pacnosaraiT Mo-
TOp € KOpoOKOil B 3ajaHeil vactu
LIaccH.

IMonynsipHast moiens Ajiepa
«Tpym¢p-IOHrOp» MMeeT NPUBOL Ha
MEPEJHIOI 0Ch, NPY)KUHHYIO HE3aBH-
= CHMYI0  TIOJ{BECKY, 4-IMJIMHAPOBBIN

Puc. 13. C)Sema YCTAHOBKM JUIs1 pa0OThl I'py30BUKA Ha moTop ¢ obbemom B 995 ¢m?, passu-
0anjioHe €O CBETHJILHBIM I'a30M. paroum 25 4. ¢. bBasa mammzb

A — 3anopHelit BeHTWNb; G — GamnoHE ¢ rasom; H — manomerp Be- 2,03 M, Koness — 1,20 M. Pesuna
COKOro faBjieHusi; M — cmecuTenb; N — MAHOMETP HM3KOI'O AaBlie- pamnona 4,50 x 17°7. Bec maccu

HHUA; Ry — PEAYKUMOHHBIM KJIanaH BBICOKOI'O nasJieHusi; Rg — pe- =
Aym:mouﬂuﬁ KJjanaH HHU3KOro faBjieHusi; S — rasoBhlit ,Konneicrop; 580 xe. Bec aBromobunsi ¢ 3aKphl
V — moporpes rasa oT BEIXJIOMHOH TpYyGbI. TeiM KysoBom 780 xe. TlpepenbHass
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Puc. 14. CnopTUBHBII MajgoJuTpaKHBIi aBromoOmib «Mepceaec-Benipy,
tun 15. Morop ycraHosied csagu. HesaBucumasi mopBecka nepeiuux U
3aJHUX KoJiec.

e S

Puc. 15. Oorexaembiit aBromobuns «IIparas. Monens «Cynep-TTuxkosion.

Puc. 16. «Maitbax» - SW-135.

ckopoctb 100 xm/dac. Llena 2 700 mapox. «Mepceaec-Beniy umeer 4-uninniposslii motop B 1,5 4.
YCTAHABJIMBAEMDIH HEMOCPEJCTBEHHO -HaJ 3aiHeil OCbI0, M HE3aBUCHMYIO IIOJABECKY BCEX YeThIpEX:
Kosec (puc. 14). HauGonee nonynsipuast B FepManuu - ManoiuTpaknas maumna «Oreaby ¢ MOTOPOM:
B 1,2 s. LleHa 9T0if MAlIMHbL C 3AKPBITHIM BYX/ABEPHLIM Ky30B0M 1 850 Mapox.

Knacc CPeAHUX U KPYNHBX JETKOBBX aBTOMOOuIe i, npeicranByieH--
Hblii HA BHICTABKE OIPOMHBIM KOJIMYECTBOM MOJieJIeli MHOI'OYMCIEHHBIX (HMPM, SIBISIETCS, OJHAKO,.
HaUMeHee MHTepecHOl OTPACIBI0 TePMAHCKON aBTOMOOMIILHOW HHYCTPHH. VaenbHbIH Bec 3TOro-
KJjacca mammH B o0ieM 0anaHce NPOM3BOJICTBA HeBeJUK. B CBA3M C 9THM OTCYTCTBYIOT MHTEpECHBIE
HOBMHKH, U TIporpecca, Xorsi 0bl €200 HanOMMHAIOWIEr0 IPOrpecc aMepUKAHCKUX JIEMKOBBIX aBTO--
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mobuei, saneck Het. HopmanbHBIM JUIsT 9TOr0 Kiacca MaIliH SIBJISIETCST ABUraresib ¢ pabouum 0G’beMOM
B 2,5—3,5 s, moumocteio B 50—60 4. ¢., ymepeHHO oOTexaemoii GOpMbI, B HEKOTOPBIX MOJEISAX —
HE3aBUCHUMAasl II0JIB€CKA, NPHMBOJ HA INepeHKe Koyjeca M Jpyrue KOHCTPYKTHBHBIE 0COOEHHOCTH,
HEOJHOKPATHO Yy)Ke I0OKAa3aHHble HA TNPOULIBIX BbICTaBKaX. Masmuas mopenb 140-cunbHOro: oore-
Kaemoro apromoomss «MaiiGax» (dur. 16), nokanyit, Haubosiee HHTEPECHBbIH IIPEACTABUTENb Kiacca
KPYNHBIX aBTOMOOMIEH 3TOro roja.

[TpoM3BOACTBO MOTOI[HKI OB MONPEeKHEMY B KOJHYECTBEHHOM M KayeCTBEHHOM
-OTHOIIEHUU CTOMUT B I'epmanHum BecbmMa BBICOKO.

Ha BeicTaBke npescrasiieHbl ObUTM BCEBO3MOYKHBIE MOJIE/M, HAYHHASI OT OOBIMHOIO, HECKOIBKO
YCHIJIEHHOTO BeJIOCUIIeJa ¢ MUHUATIOPHBIM ABYXTAKTHBIM OJHOLUUIMHAPOBBIM MOTOpuuKOoM B 200 cm?
U KOHYasi MOIIHBIMU CIIOPTUBHBIMU Mojessimu B 500, 750 u Gosiee KyOMYeCKHX CAHTUMETPOB pado-
‘yero o0bema JBUTATEJISI.

Meyky poYHM OTMETHUM, YTO JUISI YIIPABJIEHHsT CAMBIMU MAJILIMK MOJIEISIMM MOTOLIMKJIOB B I'ep-
MaHuM He TpedyeTcsi Ternepb CBH/ETEJIbCTBA HA mpaso e3qel. HauGosee momynsipHbie QUPMBI, Kak,
-Hanpumep, . K. B. u B. M. B. «Llionaanm, H. C. ¥V u Jp.,BbiilycKanT Leable aCCOPTUMEHTB MAILMH
PAa3IMYHOM MOIIHOCTHM, CTOMMOCTH M Ha3Ha4yeHUs.

Hogejimie TeHAEHIMH B KOHCTPYKUHUM MOTOLHMKIOB B OCHOBHOM COCTOSIT B OGJIErYEHHH UX I1y-
“TE€M IIPHMEHEHHUsT JIEFKUX METAJUIOB, YJYy4YIlIeHUWM 3allUThl BCEX MEXAaHH3MOB OT IPOHUKHOBEHUSI ITBITH
U I'PsA3H, YJIYUIIEHHOH cmaske, o0sierdeHuH mycka U B 00Jiee MSITKOM mojiBecKe.

He BX01s1 B cpaBHEHUsI M OLEHKY 9BOJIOLUM CTOJIb PA3JHYHBIX MEXY €000 amepuKaHCKUX
U HEMELKMX aBTOMOOMJ.€il OTMETHM JIMIIB /IBA OCHOBHBIX MOMEHTA B MCTOPMH IpOrpecca aBTOMOOWIIS
3a MCTEKIUHH rof: - ,

1) nnaHomepHOE, BCECTOPOHHEE COBEPLIEHCTBOBAHME U YJ/ELIEBJIEHHE MacCoBOI'0 aBTOMOOHIIS
JIEIIeBOro0 M CPeAHero KjiaccoB B AMEpHKe U

2) obuiee OYKUBJIEHHE ABTOCTPOEHMsI ¥ GOJIbIIME JOCTHYKEHHs] B JAM3EJIECTPOCHUM M HCIIOIb30-
‘BaQHUH JIELIEBbIX MECTHBIX TOIIMB B ['epmaHuu. :

I'. Camons



Bropas Bcecoro3Has BbICTaBKa
METaJJIOPEXYLUIMX CTAHKOB M HHCTPYMEHTa

OTCyTCTBHe COOCTBEHHOI'0 CTAHKOCTPOEHHUSI B 1IapCKOii Poccuu cTaBUIO PYCCKYIO IPOMBIIUIEHHOCTE
B 3aBHCHMOCTBH OT SKOHOMHMYECKU G0Jiee CHUIBHBIX M IPOMBIIUIEHHO PAa3BUTHLIX I'oCyAapcTB EBporwr,
a B rojbl uMIepHanucTuyeckoi BoitHel m ot CLLIA.

BoJsiee MM MeHee CepPbe3Hble MONBbITKH 0pPraHu3oBaTh B POCCHM ITPOM3BOACTBO METAIOPEXKYIIHX
cTaHKoB otHocaATest K 1870 r. xoraa sasof ¢upmer «Bp. Bpomneiiy B MockBe Hayan CTPOUTH CTAHKU
JUISL HY)KJ CBOMX MacTepcKuX. ITpuMepHO B 9TO »Ke BpEMsl NMPUCTYNHMIM K IOCTPOHKE HEKOTOPBIX
CTAaHKOB M MalMHOCTpOUTE/bHBIE 3aBobl «Penb3epy B Pure u «Penuxcy B IlerepOypre.

HecmoTpsi Ha IOCJIeN0BaBIIee B CKOPOM BPEMEHH 3arpelieHue IapcKoro IMPaBUTENIbCTBA 3aKy-
TIaTh 3a IPAHUIIEHl CTAHKH JUISI Ka3eHHbIX 3aBOJI0OB, CTAHKOCTPOEHUE BCe YKe He Pa3BepHyJIOCh B Lap-
CKoit Poccunm B CKOJIBKO-HMOYJb 3HAYMTEIbHBIX pasmepax. Kpome 3aB0o/I0B BOEHHBIX, CYAOCTpOH-
“TEeJBHBIX, MAPOB030- M BArOHOCTPOMUTENIbHBIX, 9TO ObLIM 3aBOJAbI, B OOJBIIMHCTBE BBIMYCKABIINE
JIMIIb CaMoe NPUMUTHBHOE 000PYIOBAHME JUISI OTCTAJI0H POCCHMCKOM MPOMBIIIIEHHOCTH. YIIOMSIHYThIE
soie 3aBojbl «Bp. Bpomieity, «Penb3epy n «PeHUKC» eBa JIM He CaMble MOLHBIE CPEIH HUX.

ITocne OKTAOPBLCKOW PEBOJIIONMK MPOU3BOACTBO CTAHKOB PAa3BEePTHIBATIOCH 3HAUUTEIBHO MeJIeH-
‘Hee, YeM JIpyrue OTPACH IPOMBILIIEHHOCTH. O0bSCHSIETCSI 9TO Te€M, YTO Y GOIBIIMHCTBA 3aBOJ0B K BOC-
CTAHOBMTEJIbHOMY IEPHUOY MMENIMCh 3HAUUTEIbHbIE pe3epBbl 000PYN0BaHKsI, I03BOJISIBIIME B IEPBOE
Bpemsi 00XonuThCs 0e3 (POPCHPOBAHMUST MTOCTPOIMKI HOBBIX CTAHKOB, J1a M T€ CTAHKH, NOCTPOIKY- KOTO-
‘PBIX BO300HOBMIIM 3aBOJIbI, ObLIM B GOJIBIIMHCTBE CTAHKAMM yCTapesbiX THNOB. Jlyumiero o6opyaoBa-
HUS HALIM 3aBOJBI M HE MOIVIM JaTh B TO BpPeMsi: He I03BOJsIA 00IUast TEXHUYECKAasi OTCTaJIOCTh Ma-
IIWHOCTPOEHNUST, TOCTABILErOCsI B HACIENCTBO OT Iapckoit Poccum.

CTaHKOCTpOEHHEe PA3BUBAIOCh YPE3BLIYAHO ME/UIEHHO W B IEPBBIE IO/l BOCCTAHOBUTEILHOTO
nepuosia, X0Ts NOTPeGHOCTL B CTAHKAX BoO3pacrajia HeoObMaiHo Obicrpo. Ilocneanee M 3acTaBHIIO
TI0CTEIeHHO BKJII0YAaTh B KPYT NMPeANpPUSATUI, BBITYCKAIOIIUX CTAHOUYHOE 000py/f0oBaHMe, BCE HOBBIE U
HOBBIE 3aBOAbI. B mione 1925 r. Obul mylieH 3axkoHcepBupoBaHHbI ¢ 1918 r. 3aBox M. CBepanosa
B Jlenunrpane. Bo3o0HOBMJI IOCTPOHKY CTaHKOB 3aBoj «KpacHwii nposerapuiiy (0bB. «Bp. Bpo-
Miteity) B MockBe. B aTy rpynmy mnocTeneHHO BKJIIOYeHBI Oblin 3aBopbl: um. Jlemnmna — B Opecce,
3aBoj «Camorouyka» — B Mockse, «Komcomoner» — B EropeeBcie, um. LIK mammHocTpouteneit —
B Camape u nap. IlocTpoiikoit crankoB 3anumanuck CrapoxkpamaTopckuii 3aBoj M 3aBoj «Mibuun
B Jlenunrpaze. 3HaYNTeNbHAST YACTh 9TUX 3aBOJIOB ObUIA I[EJTMKOM PEKOHCTPYHMPOBAHA H IIOMOJIHEHA
TEepPBOKJIACCHBIM 3arpaHUYHBIM  000PY/I0BAaHHEM.

Hauaym yCcujeHHO pasBepThiBATh CTAHKOCTPOEHHME M TaKMe 3aBojbl, Kak Tynbckuii, FhreBckuit
M JIeHMHTpaACKuit MeXaHu4ecKuii.

CIMCOK CTaHKOCTPOUTEIBHLIX 3aBOKOB B JlaybHeliIieM HerpepbBHO mononHsiercst. B 1931 r.
BXOJUT B cTPOit mypomckuid 3aBofi «Crankonarpon», a B 1932 r. BCTYnaloT B 9KCIUIOATALMIO BA HO-
BLIX MOIIHBIX CTAHKOCTPOUTENIBHBIX 3aB0ja, 000pYJOBAHHbIE 110 IOCIEIHEMY CJIOBY NEpELOBOH 3a-
TPAHMYHON TEXHUKH: 3aBOJ{ PEBOJIBBEPHBIX CTAHKOB — B MocKBe U ()pe3epHBIX CTAHKOB — B I'0pb-
KOM. B macrosimee Bpemsi B IepHoje OCBOEHMST HAXOASITCST 3aBOAbl: «CTAHKOKOHCTPYKLMS) — IIPH
DKCIEPUMEHTAILHOM HAYUHO-MCCIIE0BATEIbCKOM HHCTHTYTE METaIOPeXyIuX CTaHKoB — IHKWMC
1 XapbKOBCKHI 3aBOJ| pPajnanbHO-CBEPIIMIBHBIX W IUIN(OBAILHBIX CTAHKOB.

Briiiouenneie B opGuTy COBETCKOI'0 CTAHKOCTPOEHMSI, CIIEIMATU3UPOBAHHBIE B BOCCTAHOBUTENIb-
HBIi TEPUOJI HA BBHIIYCKE METAJIOPEXKYIUX CTAHKOB NpeInpusitusi ObUIM CTAporo Tuma C ycra-
HOBHBILIMMICST B TE€YEHHE MHOTUX JICCSITHJIETHI HABBIKAMH M TPAJMIHUSIMHM, CO 3HAYUTEILHO yCTapeB-
mwM 000pyloBaHnemM. Bce atu 06cTOSITENIBCTBA OTPUIATENBHO CKA3bIBAJINCH HA KOJIMYECTBEHHBIX
TEMIax PasBepTHIBAHUS COBETCKOr0 CTAHKOCTPOEHHSI, OCOOEHHO YK€ 3a/lepYKUBAJICS €ro KauecTBeH-
HbIII POCT. )

Hame orcraBaHyue B CTAHKOCTPOEHUH HAYal0 NAaBaTh ce0s1 3HATH B TOJBI I1€PBOIl ISTHIETKH.
OcobeHHO pasuTesIbHbIM OHO CTAJIO B CBETE TOr'0 MEPBOKJIACCHOTO CTAHOUHOI0 000PYA0BaHHST, KOTOPOE
ycranosjaeHo Obl10 HA HAIIMX HOBBIX aBTOTPAKTOPHBIX I'MraHtax — CTanumHrpajckoM n XapbKoB-
CKOM TPAaKTOPHBIX 3aBOMAX.

Iepes COBETCKUM CTAHKOCTPOEHMEM €O Bceil OCTPOTOI BCTana 3ajaya — B KparTyaiiluue cCpoxu
TaK IEPeCTPOUTh CBOE MPOU3BOJCTBO, HAYATH BBITYCKATH TAKME CTAHKM, uTOOBI OHM B IIOJIHOH Mmepe
YAOBJIETBOPsiI TPeGOBaHMAM OYPHO PASBMBABIIEroCst ¥ ABTOTPAKTOPHOI'0 M ABUALMOHHOIO M 0GILIEro
mauwmHocTpoennsi, Hajo ObU10 PEIMTh, KaKUX THUIIOB M Pa3MepoB CTAHKH JIOJDKHBI CTPOMTH HAIIK
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3aBOJIbl ¥ KAK OHU JIOJDKHBI UX CTPOUTH, YTOOBI IOOMTBCS OT COBETCKMX CTAHKOB KAa4eCTB, 110 MeHbIIeii
Mepe PaBHOLIEHHBIX KayecTBaM CTAHKOB 3arpaHUYHbIX.

Bropasi Bcecoio3Hast BhICTaBKa META/IOPEKYLIMX CTAHKOB M MHCTPYMEHTA — SIpKast IeMOHCTpPa-
IsT TeX YCIEXOB, KOTOPBIX COBETCKOE CTAHKOCTpOeHHe A00MIIOCH 3a IIOCJE[HHE 4YeThipe rofa —
mexxpy VI u VII Cresgamu cOBETOB.

MHOrouncIeHHbIe BBICTABOYHBIE IUIAKATHI M JHArPAMMbl II0KA3BIBAIOT, YTO ITPOM3BOJCTBO Me-
TAJUIOPEXYIUX cTaHKOB ¢ 7 113 crankoB B 1930 r. Beipocsio o 19 763 crankoB B 1934 r., T. e. Ha
1649,. He meHee pasuTesbHBI U Te YCIEXH, KaKUX A00MII0CH Hallle CTAHKOCTPOEHHE 3a TOT KOPOTKHIA
TNPOMEYKYTOK BPEMEHH, KAKOii OT/eJIAACT 9Ty BhicTaBKy OT IlepBOil BCECOIOSHOI CTAHKOCTPOUTEIBHOH
BBICTaBKH.

ITepBasi BCeCOI03HAsT CTAHKOCTPOMTENIbHAs] BHICTABKA Obula OpraHn3oBaHa B MockBe Bcero sa
rog nepest Bropoit — xk XVII Cre3ny BKII(0). Ha aT0li BhicTaBKE 1€MOHCTPHPOBAIUCH BCEro 42 THUIIO-
pasMepa MeTaUI0Pe)KYIHX CTAaHKOB. 9T0 ObUIM B OI'DOMHOM GOJIBLIIMHCTBE CTAHKHM, [1PeHASHAYEHHBIE
JUIst 00C/IY)KMBAHUST 3aBOJIOB OOIIEr0 MAalMHOCTPOeHMsI. MCKiioueHue IpeCTaBiIsiii JIMLIb arperar--
Hble cTaHky LlenTpanbHoro uHcTHTyTa TpyAa — LIAT, cranxu juist mmudoBKH 10105IKOB M aBTOMAT
JUIST CBEepJIeHHsI OTBEPCTHIH B MOPIIHAX MOCKOBCKOTO MALIMHOCTPOUTEILHOIO 3aB0/a. OTO OLUIM euH--
CTBEHHBIE CTAHKH OPHIMHAJBHBIX COBETCKMX KOHCTPYKIMI, a BCe OCTalbHBIE NPEACTABISIIH CO6OI
KOIIMM CTAHKOB JIYUYLIMX 3arajiHOeBPONEHCKUX M aMepUKaHCKUX (Qupm.

K momenty cospiBa VI Coesna coseroB B CCCP npousBoaunoch He Gonee 30 THIO-pasmepos:
CTAaHKOB B OCJIBIIMHCTBE YCTapeBLUIMX W NPUMUTHUBHBIX KOHCTPYKIMIA.

CpaBHUBasi 9KCIOHATHI BTOpON BCECOIO3HOI CTAHKOCTPOMTENLHONW BBICTABKM C TEMHM 9KCIIO-
Haramy, Kakre AeMOHCTPUpoBaiduch Ha IlepBoil BCecor03HOM BBICTABKE, HEJIb3sl HE OTMETHUTH TeX Ka-
YeCTBEHHBIX M KOJIMYECTBEHHBIX ‘C/IBUTOB, KAaKUX -J00MJIOCH Halle CTAHKOCTPOEHHE 3a 9TO BpeMs.
Bmecro 42 craHKoB, npeacTaBieHHbIX HA [lepBoit BcecowsHoii BhicTaBke B 1934 r., Ha Bropoii Bce-
COIO3HOM BBICTABKE JIEMOHCTPUPYIOTCST B pabore yrke 120 craHkoB u3 183, HaXOAAWUXCA B IIPOU3BONI-
crBe Ha 3aBofax CCCP. Bmecto equHCTBeHHOro aBromara Ha IlepBoii BCeCOI03HOH BBICTABKE JIEMOH--
CTPUPYIOTCS B paboTe NATh PAa3HbIX aBTOMATOB M CEMb I10JIyaBTOMATOB, OCBOEHHBIX BriepBbie B 1934 r.
Ha mecro nByxX Kpyriouun(oBanbHBIX CTAHKOB Ha ITepBoil BcecOI03HOM BBICTARKE, TeNePb YiKe I0-
Ka3bIBAIOTCSI CEMb KPYTJIONUTH(OBAIBHBIX CTAHKOB, 3HAYMTEJILHO 00Jee COBEPILEHHBIX KOHCTPYKIMIA.
M3 HuX 4YeTelpe C THAPaBJIMYECKON monayeif, ocBoeHHEIX B 1934 r. BmecTo uernipex ()pesepHBIX CTaH-
KOB TeNnepb JEeMOHCTPUPYIOTCS Y>Ke 14 ()pe3epHBIX CTAHKOB Pa3iMYHBIX THIIO-pa3MepoB. Casuru
B CTOPOHY paCIIMpPEHMs] HOMEHKJIATYpbl M OCBOEHMS] HOBEWIINX THUIIOB CTAHKOB MMEIOTCSI II0° BCEM.
rpynmnam.

: Psig qiuarpamMm M 9KCIIOHATOB J€MOHCTPUPYIOT M T€ CBUTH, KOTOPbIE NIPOUSOLUIH 3a TIOCJIEHUE
FOABI B COBETCKOH# MHCTPYMEHTAJbHOW NPOMBIIITEHHOCTH.

Lludpsl, nprBe/leHHbIE HA BHICTABOYHBIX JHArpamMmax, II0KasblBAIOT, YTO TOBAPHBIA BBITYCK
CTAHJAPTHOTO PHIHOYHOro uHCTpymenTa B 1930 r. cocrasisii Beero 80 muH. py0. B 1934 r. Bemycic
9TOr0 MHCTpyMeHTa mopHsicss Ao 130 muH. py6. — poct Ha 629%,.

3HauMTeNbHBIE YCIIEXH JEMOHCTPHPYET BHICTABKA M B YaCTH IPOM3BOJACTBA ITHEBMATHYECKOIO:
HMHCTPYMEHTA, BBUTYCK KOTOPOT'0 34 YETBIPE MOCJENHHE TOJbl YBEJHYMICSI B ISATh pas. BonbUIMHCTBO:
MOKA3aHHOI'0 Ha BBICTABKE MHCTPYMEHTA €elle HEeJaBHO BBO3UJIOCH M3-3a T'PAHUIIbI.

IToxa3aHbl Ha BLICTABKE M JIOCTIYKEHHMSI COBETCKOM a0 pa3MBHOM IIpOMBIIIJE H-
H 0 ¢ T u. XOTs 3[1eCh COBETCKAasl NPOMBIIIIEHHOCTb M J00MIACh 3HAYUTEILHBIX YCIIeX0B, OJHAK0, —
9TO JMIIb IepBble Warkn B Gopble 3a JAelCTBUTEIBHO BBICOKOKAYECTBEHHbIE HUIM(OBATIbHBIE KPYI'H
cambIX pa3HO00pasHbIX KOH(QUrypaumii U pasmepos.

Ilo npumepy mociiefiHeil BBICTABKH METAJJIOPEKYIIMX CTaHKOB B JlonaoHe Ha Hameil Bropoit
CTAHKOCTPOUTEJIbHOW BLICTABKE IIOMECTHJIM CBOM DKCIIOHATHI M T€ OTPACIH NPOMBIIUIEHHOCTH, KOTO-
pble B HACTOsiliee BPEMs 00CTY)KMBAIOT CTAHKOCTPOeHHE. 31ech Mbl Haxoaum u [aBaHeprompom,
KOTOPBIH 0 CyTH JieJa JIOJDKeH CHAa0KaTh COBETCKHE CTAHKH BBICOKOKAYECTBEHHBIMM HOBEHIIMX TH-
OB MOTOpaMH M 3JjieKTpoannaparypoil. 3xece u I'iaBpesuHa, OT KOTOPOH Halle CTaHKOCTPOEHHE
JIOJKHO MOJIydarh M IJIOCKHE M KIMHOBBIE peMHH. 3jech HaxoHenl M Texnomapcua0, 03 MO~
KOB KOTOPOT'0 — INAPUKOBBIX, POJMKOBBIX M T. Il. — He J0JDKEH 00X0AnTbCsl B OumKaiimem Oyaymem
HM OJMH COBETCKMi craHOK. OJHAKO 3TOT OTAEN «C M € YK H M K 0 B)» npejcrasien ciaabo. A camoe
IJIaBHOE — MHOTO€ W3 TOr0, 4T0 I0KAa3aHO Ha CTeHAax BelcTaBkH (ocobenHo Inmasaxeprompoma),.
Halle CTAaHKOCTPOeHHe (PAKTHYECKH MOJIYUNTh HUKAK He MOYKET MJIM, BO BCSIKOM Cllyyae, He I0JIydaer
B HY)XHBIX KOJIMYECTBAX. 3

ToBopst 0 Bropoil CTAHKOCTPOMTENILHOI BBHICTABKE, HEJIb3s1 HE OTMETHTh U TeX OOUMX CABHUIOB,
KOTOpBIE NTPOM30LLIM B HAIIEM CTAHKOCTPOEHHM 3a rocyiegHue aBa roaa (¢ 1932 no 1934 r.) u Hame-
yatorest B miane 1935 r. OCHOBHOI U3 9THX CABUIOB — XapaKTepHble CTPYKTYpPHbIE H3MEHEHHsI B CO~
OTHOIIEHUSIX MEX1y OCHOBHBIMM TpYINNaMH CTaHKOB.

STU COOTHOLIEHMSI NPEJCTABIEHbl B IIPUBEEHHONW HIDKE Taldsuie. .

Lludpst aT0i TAGAUIBI HATJISIHO WIUTIOCTPUPYIOT, KAaK YHHBEPCAJIbHbIE TOKAPHO-BUHTOPE3HLIE
U TIPOCTO TOKAPHBIE CTAHKU BHITECHSIIOTCSI 60J1ee COBEPLICHHBIMU 1 GoJiee TOJIHO OTBeYaloLUMU TPeGo-:
BaHMSIM COBPEMEHHOI'0 KPYMHOCEPUITHOTO M MACCOBOI'0 MAIIMHOCTPOEHUST CTAHKAMU PEBOJIbBEPHBIMH,
H0JIyaBTOMATAMH M aBTOMAaTamMu. YUpe3BbMANHO CHMIITOMATHYEH JUIsl Hallel CTaHOYHOM IIPOAYKIMH
U POCT YJETBHOr0 Beca CTAHKOB (pesepHbIX, MIM(OBAIBLHBIX U 3y00pE3HBIX.

He GespiHTEPECHO MPOCAEANTD, KAK O0TPA3UIMCh 9TH M3MEHEHHUs B THIIKE CTAHKOB Ha COCTaBE
OKCIOHATOB BBICTABKU. OKaspiBaeTcsi, 4yTo U3 O0IIEro KOJMYecTBa JEMOHCTPHPYEMBIX Ha BBHICTABKE
120 Tuno-pasmepoB 27 nagaer Ha TOKapHble CTAHKH, 9 — HA PEBOJLBEPHbIE CTAHKH, O — HA aBTO-
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ViexpHbli Bec Ipynusl B MPONEHTAX

KO BCEMy BBIOYCRY CTAHKOB.
I'pynnsl CTankoB

1932 r. 1934 r. xam 1935 1.
TOKapHHE o % % % & o5e Wha ks s 38,0 37,30 30,00
PEBONBBEPHBIE: = wii’ i o = o'l s 4,5 3,10 8,40
ABTOMATHl M NMONYaBTOMAThl . . + . . — 0,58 1,26
DPE3EPHBIE . « « o -+ o . o« . . & 3,8 6,30 8,36
CBEPAHIBHBIE . .+ « « + o « o « o . 30,4 13,10 12,20
[llnrudoBanbHbe « o « o« . . . . . 2,0 1,90 5,30
3y6ope3HHe . . . . 4 . . .. e oe — 0,87 1,63
CTpPOragbHBE . & « « « &« o o o o . 5,0 4,80 4,67
[IpOTEE s o s w s w 5 & © 5 % & o o 16,3 32,05 28,18
Bcero 100,0 100,0 100,0

MaThl U MOJIyaBTOMAThl, 6 — Ha CTAHKH CIEIHATbHOT0 Ha3HayeHusi, 12 — Ha CBepIMJILHO-PACTOYHbIE:
CTaHKW, 7 — HAa CTAHKH CTPOranbHO-1on0e)xHble, 12 — Ha (pesepuble, 8 — Ha IUIHQOBAILHEIE,
4 — na 3y6ope3Hble, 8 — Ha 3aTouHbBle U 18 — HA pasHbIE CTAHKH.

IMo CpaBHEHHI0 C MPOIIIOrOAHEN BBHICTABKOM 3/1eCh Pe3K0 Opocaercst B Iyiasa 3HAYNTENIBHOE
yBeJIMYEHHE YJIeJIbHOTO Beca TPYINIbl aBTOMATOB, II0JYyaBTOMATOB, CHENHUAJIBHBIX, HNUIM(OBATIBHBIX
¥ oTYACTH 3y0Ope3HBIX CTAaHKOB. Bce 3TO rOBOPUT O HECOMHEHHOM KayeCTBEHHOM POCTE COBETCKOTO
CTAHKOCTPOEHHsI, 00 ycrexax ero B JieJle OCBOGHHSI Haubojee COBEPIIEHHBIX M CIOMHBIX CTAHKOB,
TIPEHASHAYEHHBIX JUIsT OOCJHY)KMBAHHSI BeIyIIMX OTpacieil MalIMHOCTPOEHHSI — aBTOTPAKTOPHOIO
¥ ABHUAIMOHHOTO.

Henb3st He OTMETHTH M INTy0OKMX KAYeCTBEHHBIX C/[BUTOB B KOHCTPYKTHBHOM O(OpPMIEHHH M
BHELIHEH OT/e/IKe S9KCIIOHUPYEMBIX CTAaHKOB. Cpeay BBICTABJIEHHBIX CTAHKOB TENEPh Y)Ke KaK PeKOCThb
MOYXHO YBHUJIETh CTAHKU CO CTYIEHYATBIMH LIKMBAMM, PACCYMTAHHBIMM HA Iepefady OT IpPyNroBoit
TpaHcMmuccuu. ITourn Bce G€3 MCKJIIOUEHMST CTAHKHM PACCUUTaHbl HA MPUMEHEHHE WHIAMBU/YaJIbHOI0
DIEKTPONPHUBOA. BONBIIMHCTBO CTAHKOB HMEET BCTPOEHHbIE 3JIEKTPOMOTOPBI, a 3HAUMTEIbHOE KO-
JIMYECTBO M CrelUanbHbie (IISTHI-MOTOPBI. PA CTaHKOB CHA0)KEH KHOIOYHBIM yIIpaBJIeHHEM, THApa-
BIIMYECKOH mopaveit. Hexoropele 000pyA0BaHbI 3JIEKTPOMATHUTHBLIMU CTOJAMH, ABTOMATHYECKUMHU
TIepeKJTIouaTeIsIMM MOTOPOB Ha 06paTHbIl Xof (pesepc).

BoicTaBiieHdble CTAHKKA TIOKA3bIBAIOT, YTO COBETCKHME KOHCTPYKTOPHLI He 3a0bIBAIOT O BHEAPEHHH
TIHEBMATHKY B 3)KUMHBIX MAaTPOHAX M BO BpAllaTeNbHLIX arperatax. B psine CTaHKOB YCIEIIHO
TIPUMEHEHBI JIeTAIM U3 IJIACTUYECKHX MAcC. j

KpynHeHmmx KyJbTYPHO-TEXHUYECKUX CIBUIOB MOOMINCH M CTAHKOCTPOUTEIH-TEXHOJIOTH,
JaBlUIMe B IOKA3aHHBIX HA BBICTABKE CTAHKAX 00pasiibl BHICOKOKAYECTBEHHOT'O BBITOJIHEHUST CII0)KHBIX
3y0uaTbiX mepenad U xopomieit 00paboTKu CIOKHEHIINX JieTaneil u y3noB.

HMeloTCs1 HEKOTOPBIE TOJ0YKUTENIhHBIE CIABMIM M B KayeCcTBE CTAHOYHBLIX OTJIMBOK, M BO BHEII=
Heil OTIeNKe CTAHKOB — IIOJIMPOBKE, OKpacKke U T. M.

1llupokoe MCHOIL30BAHNE MPUHIIUIIOB HOPMaIU3AUH
" arperatupoBaHus

‘COBETCKO€ CTAHKOCTpOEHHE YyTh JH He [0 CaMoro IIOCJIeIHEer0 BPEMEHH KOMUPOBAIO CTAHKU
JIY4UIUX 3arpaHnyHbix Gupm. Tlepesom HacTynmui jauimb B 1933—1934 rr. Bropasi cTaHKOCTpOUTE b=
Hasl BBICTABKA OTpasmia 3TOT MepesioM. 3/ech Hapsily ¢ KONMSMH 3arDAHMYHBIX CTAHKOB JIeMOH-
CTPUPYIOTCS YYKEe M CTAHKM OpPUTHHATIBHBIX COBETCKMX KOHCTPYKIH,

Cpean TI0CHIE[HUX B TepByi0 OuYepeab HEOOXOAUMO OCTAHOBHTBLCSI HA CTAHKAX, CKOHCTPYHPO-
BaHHbIX HA 0ase WIHMPOKOTO MCrONBL30BAHNMS MPUHIMIOB YHHQHKALMK W CTAHAAPTU3ALMU Y3JI0B M
neraneii. ITuonep B arom jene — Llenrpanbublil uHCTHTYT Tpyaa (LIMT)—BBICTABIII PSI CTAHKOB,
B KOTOPBIX HCIOIB30BAHBI €r0 arperarbi-ysjbl: arperar CKOPOCTHOM, BPAIaTEIbHOIO JIBHYKEHUS
U TI0CTYTATEIBHOT0 JABMWKeHNHsi. M3 rtakoro popa cramgaptHbix arperaroB LIMT—ckoHeTpynposan
CEPHI0 MEJIKMX TOKAPHO-OTPE3HBIX W PEeBOJIbBEPHBIX CTAHKOB, HEOOXO/MMBIX Hallel TOYHOM HMHIY-
cTpuM, HEGOIBIIMM ONBITHBIM MAaCTepPCKMM M TPOM3BOJCTBAM CHELMalbHOI0 HasHavyeHust. Mis 1o
NyTH JanbHeiero ycosepiencrsoBanust, LIMT nerraeTcst HAlTH HOBbIE KOHKPETHBbIE (DOPMBI JUIST arpe-
raToB BpalaTeabHOro JBIKEHHs 0e3 3yfuaTeix mepenad. 3aciay)KMBAIOT BHUMAHUST €r0 BpallaTeNlb-
HBIE arperaThl CO BCTPOECHHBIM 3JIEKTPOMOTOPOM M € IIHEeBMATHYeCKOil TYpOuHKOii. [leMOHCTpHpYyeMast Ha
‘BBICTABKe nuesmarnyeckas csepimixa LIUT s nuamerpa ceepaennsi 10 1 uum gaer 1o 40 000 06 /mun.
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B KOHCTPYHMpPOBaHHM HOBBIX THIIOB CTAHKOB Ha 0ase
CTaHJApPTHBIX arperaroB Oojpiiyio pabory mnpojenan u
OKCIEePUMEHTATbHBIA HayuyHO-HCCIEI0BATEIbCKUNE HHCTUTYT
MeTauIopeKyIux crankos — SHMMC.

Cranxy, cxoHcrpyupoBannsie OHHWMC  (Toxapubie,
TOKaPHO-PEBOJIbBEPHbIE, CBEPJIMJIBHBIE, MEJIKHE TI'OPH30H--
TaJIbHbIE, BEPTUKAJIbHBIE U YHUBEPCANIbHO-(PE3EPHBIE), UMEIOT
ot 50 10 809, crangapTHBIX M HOPMaIbHBIX JeTaseil. Hosele:
CTaHKH CTPOSITCST CO CTAHAAPTHBIMU KOPOOKAaMHM CKOpoOCTeik
M KOpoOKaMH I0f1a4, CTAHAAPTHBIMH CTOJAaMHM M CYNIOp-
TaMM, IIPH HAJIMYHU BCEro 2—3 PA3JMYHBIX KOHCTPYKLMK
CTaHUH.

Eme Oonee spkuii npuMep BHEIPEHHST NPUHIIUIIOB-
arperatupoBaHMsi B Halle COBETCKOE CTAHKOCTPOEHHE JaeT
JIEMOHCTPUPYEMbI Ha BBICTABKE JBYXCTOPOHHHU 24-IIMHH--
NebHbIM CBEPIMJIBHBIM CTAaHOK JUisi 00paboTKM  3a/{HEro
MocTa TpYy30BOTO aBTOMOOMSIST aBro3aBoja um. CranuHa.
CraHoK 9TOT CKOHCTpyupoBaH IHWMC u u3rorosjieH Ha
aKcrepumenTanbHOM 3aBoje OHHMMC  «CTaHKOKOHCTPYK--
LS.

IMocTpoiika mnepBOro arperarHoro cranka OHHMMC
KJIafeT Hayajao IIMPOKOMY Pa3BepTLIBAHMIO KOHCTPYHPOBA--
HUSI CIELMAJBHBIX CTAHKOB JUJIsI MacCOBOI'O ITPOM3BO/ICTBA.
B nepByio ouepeb TAKOr0 poOAa CTAHKH HYYKHBI HAIIMM.
aBTOMOOMJIBHBIM 3aBOJaM. YCIIEIIHOE OCBOEHHE 9TOr0 CTAaHKA.
[I03BOJIUT HAIlleMy CTAHKOCTPOEHUIO CMEJIO pPasBePThIBATDH-
paboThl IO CO3[AHMIO CEPMM CTAHKOB JUIsi 000py/0BaHMsE
MMH LIeJBIX JMHUA B 00pa00TOYHBIX I1I0TOKAaX aBT03aBOJ0B.
B Hacrosimee Bpemsi HamedaeTcss 000py/J0BaHHME CTAaHKAMH,
MOCTPOEHHBIMM T10 3TOMY NPHHIMIY, JIMHMM OJ0Ka M I~
JMHAPOB. IMocTpolika arperatHeIX CTAHKOB 03HAYAET IPAKTH~
YecKoe BHE[APEHHWE B HAIIMX COBETCKHX YCJIOBUSX wujeii
«ITayap-TIok», 3aJI0)KEHHBIX B CTAHKaX aMEPHKAHCKOM (up-
mbl «MHTepcom» 151 (PpaHIy3CKOro aBTOMOOMILHOIO 3aBOAA:
«Curpoemn».

M3 craHkoB, TIOCTPOEHHBIX Ha 0ase CraHgapTHBIX
y3J10B, TNPUBJIEKAIOT BHUMaHHE JEMOHCTPHUPYEMEIE HA Bbl-
craBke craHku VDHKeBCKOro 3aBoja: TOKAPHO-BUHTOPE3HbBII
tuna 161-A, TokapHO-ObICTPOXOAHBIT 161, TOKApHBIA 15T
Puc. 1. ArperatHblii CTAaHOK 151 o~ JIerKUX crtapos 161-B, peBosbBepHbiit 1336 ¢ ropusoHTab-
PE3HBIX M OTPE3HBIX pador «3C-15».  HOil 0CbI0 BpallleHusi TOJOBKH M PeBOJIbEEPHbIE 1338 ¢ Bep-

3ap. LIMTA-a. TUKAJILHONH OChI0 BpallleHus1 TOJIOBKH. Bce 9TH CTaHKHA
HMMEIOT CTaH/apPTHBIE Y3JIbl MOJEPHU3MPOBAHHOIO CTAHKa.
i breBCKOTO 3aBojla «YPMypT».

PeBonbBepHbIE CTAHKHM € TOPU30HTATIBHONW 0CHIO T'OJOBKM 3aBOeBaiM cefe XOpPOLIYIO PeryTauuio:
B Hamel aBTOMOOMJIBHONM NPOMBIIIJIEHHOCTH M HAaXOASIT IIMPOKOE IPMMEHEHME TPU H3TOTOBJIEHHHI
MEJIKOI apmaTtypbl. OTH CTAHKH MMEIOT LIECTh CKopocTeid. IlpM HOMOLIM CMEHHBIX LIECTEPEH B:
KOpoOKe CKOpOCTeil OHM MOryT ObITh IOCTPOEHBI IIPUMEHHMTEJbHO K PasJIMYHbIM Marepuajiam H
pa3nuYHBIM MHCTpYMeHTaMm. Yucio 0GOpoTOB ILIMMHAENs u3MeHsieTcs:i B Inpefenax or 50 mo
1 260 o6/mun mpu aumanasoHax Hacrpoex: ot 50 xo 500 o6/mun, or 80 no 800 o6/mun u or 125
0 1260 o6/mun. TlepersoyeHne CKOpocTeil BO3MOXKHO Ha X0y 0Jsiarojapsi HAJIMUUIO aBTOMAaTHYE-
CKOT'0 BBIK/JIIOUEHHsT (PUKIIMOHA W TOPMOYKEHUST IIMHUHAEAsI TPU TNEPEBOJe PYKOSITKH KOPOOKH
CKOpPOCTeH.

JIpyrum npuMepoM NpaKTHYeCKOro HMCIIOJIb30BAHUST CTAHAAPTHBLIX Y3JI0B MOIYT CJIY>KUTh MHO-
ropesuoBble TOKApPHbIE CTAaHKH-IoJayasToMarsl thna 172, 173 m 173-A, H3roTOBJIEHHBIE 3aBOJIOM
«Kpacupiit nponerapuiiy. IIpoToTHIOM [JIsT 9THX CTAHKOB IOCIY)KWJI aMEPUKAHCKUIL MHOropes-
LOBbI TOKApHBIA CTAHOK «CeHCTpeHI».

MHOropesuoBse TOKapHble T0JayaBTomarsl «KpacHoro MposieTapush IpeaHasHadeHbl Ui 00--
TOYKM PAasHbIX JieTaneil B aBTOMOOMIBHOM M aBUALMOHHON NPOMBIIUIEHHOCTH. CTAHOK —OTJIMYAETCSI
YKECTKOCTBI0 KOHCTPYKIMH, TAK KAaK CTAHHHA er'0 BHIIOJIHEHA B BH/E 001Iei orimBKM. [TpuBox craHKa
MHIMBUAYAIBHEIA OT 9JeKTpoMoTopa. IJiaBHBI IINUHAENb MMeeT 12 pasnuyHbIX 4Hcen 000pOTOB,
M0JIy4aeMbIX TI0CPEJICTBOM CMEHHBIX IiecrepeH. IlepeHuii cynmopr nepemeniaercs 1o Harpabsiio-
UM CTAHMHBI M MMEET BO3MOYKHOCTb MPOXOJUTH MUMO IepejHeil u sajueit 6a0ku, 4T0 KOHCTPYKTUBHO:
yMeHbIIAaeT 00ULyI0 AIMHY cTaHika. MHOropesunoBbie CTaHkd 3aBoj «KpacHblil mponeTapuiiy Bbiyc-
KaeT B IBYX BapuaHrax: ¢ xo0orom u 6e3 Hero.

[I1POKO MCTIONBL30BAHBI OJHOTUITHBIC JETAJN W B BBICTABJIEHHBIX TeM >Ke 3aBONOM «KpacHblit
nposeTapuity TOKapHO-BUHTOPe3HBbIX crankax JUI1-200 u JMI1-300. CymiecTBEHHbIH HeX0CTATOK
crankoB [T — U3IUIIHAST KOHCTPYKTUBHAST CII0YKHOCTL, 00YC/I0B/IeHHAs CBEPXYHHBEPCAIbHOCTHIO
cranka. M B camoMm fiesie, CTAaHKH 3TH MOTYT JaBaTh 27 PasjiMyHbIX CKOPOCTeH LIMHUH/IeNs, 0rpOMHOe:
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Puc. 3. IueBmaruueckasi cBepiuaka LIMT.

Puc. 2. ToKapHO-pPeBOJIbBEPHbIH CTAHOK
LIUT «2Tal».

Puc. 4. JIBYXCTOPOHHMH 24-IIIMHAEIBHBIH  arperaTHblii CTaHOK st
o0paboriu 3aauero mocra maumunl 3MC. Konerpykuuss 9HKMMC.
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Puc. 5. ToxapHo-BuHTOpE3HBI cTaHOK THna «161A» koncrpyxkuun SHHMC.
HaroroBnen MyKeBCKHM 3aBOJIOM.

KOJIMYECTBO 1107124, 40 pasIUUHBIX AI0MMOBBIX HAPE30K M 24 HAPE3KU METPUYECKUX U T. . B Gonpimn
<CTBE CJIlyyaeB 3TH BO3MOYKHOCTM CTaHKAa HAa HAIIMX 3aBOAAX OCTAIOTCSI HEHMCIIOIb30BAHHBIMU.

IMepeiiiem K 0630py TPEJCTABJIEHHBIX HA BBICTABKE CTAHKOB MO TPYIIAM.

ToKapHBIE CTAHKH
Dra rpymnna CTaHKOB IIpeJCTaBjieHa Ha BbIcTaBKe Haubosiee Gorato. Kpome ymomsiHyThIX BhIe TO-

KapHO-BUHTOPE3HBIX CTaHKoB «Kpacuoro mponerapusm — IUIT— 1 mwkeBCKUX — «YpMypTy, —
BaC/Ty)KHBaeT BHUMAHWsi GBICTPOXOAHBIN TOKapublii cranoxk JUIT, yHupuuupoBanHblit, CKOHCTpY-

O S o

Puc. 6. PeBosibBepHbIii CTAaHOK € rOPM3OHTANBHON OCHIO TOJNOBKH.
Hsrorosnen MhieBckum 3aBojioM.
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Puc. 7. Muoropesuosslii mosyasromar tuna «173A» (1mo tumy
«Cencrpey). 3aB. «Kp. npoaerapuity,

41poBaHHBI U TOCTPOeHHLbIH 3aBofom «Kpacublii nponerapuiiy. IMocTpoiikoit aToro craHka crenam
41EPBBI 1IAT HA NYTH YBEJMYEHMS] CKOPOCTEH WINMHES 10 HECKOJBKHX THICSY 000pPOTOB, BMECTO
~COBCEM HeIaBHO NpeobsaiaBliuX COTeH 000pOTOB. MaxcHmanbHOe YMCI0 0GOPOTOB IIMTHHIENS —
2 450 06/muH. [aBHBIA WMHHIETb CTAHKA TNPUBOAUTCS B BM)KEHHE OT IIECTHCKOPOCTHOI'O pefyK-
~TOpa, MOMELIEHHOT0 B Iepe/Hell HO)XKe cranKka. HemocpencrBennasi nepefiada ABMKEHHsT LINMUHIETIO
OCYIIECTBJSIETCS TPHU TIOMOLIM IIECTePeHYaTo My(Thl, BKJIIOUEHHE KOTOPOH CO00MIaeT LIMUHAETIO
/IECTH PA3VIMYHBIX YKCEJI 000pPOTOB /sl UMCTOBOM 00TOUKM. [[OCTOMHCTBO CTAaHKA KpoMe ero GuicTpo-
XOAHOCTH — MeHbIlee 110 cpaBHeHuio ¢ JIMIT Koi1MYecTBO LIeCTepeH.

OpuruHaipHbie TOKapHbie cranku BeictaBun LIMT. Bee ero cranku, Kak GbuIo y)ke YKasaHo,
I0CTPOEHB! HA (6a3e CTAHIAPTHEIX arperaToB BPAIIATEILbHOI0 ABWKEHHs, CKOPOCTHOI'O H IOCTYNATE b=
HOTO0 ABIKEHMS. 3acay)KHBAIOT BHUMaHus crauku LI T: Toxapro-BunTOpesHbiit 1612, pasmepom 125 X
% 450 mm, Toxapubiit — IC-2, pazmepom 100 X 400 mm, cTaHOK JUISI TIOAPE3HBIX U OTEE3UBIX PaGOT
~9C-5 ¢ BbICOTOI 1eHTPoB 125 MM, Manblii ToKapHeii cranox 1-TP-2 u 1p.

Puc. 8. BHICTPOXOAHEI TOKAPHBIA CTAHOK C YMCIOM 0060pOTOB
wirmHAest 1o 1 250 o6 /mun. 3a. «Kp. npoaerapuiiy.,

UcTopus Texuuky, Boin. VI, 14
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Puc. 9. MBoOropesnoBsblii TOKapHblid 0JHOIIMUHAEABHEIN IT0TyaBToMar Tuna «116».
3aB. PeBOJILBEPHBIX CTAHKOB UM. OpPKOHUKHAZE.

Ha BoicTaBKE NpeACTaBieH M Psiji TOYHO-TOKAPHBIX CTAHKOB JUIsI peab0oHape3HsiX pabor. Cpeaw
HUX MHTEPECHBI MPEU3UOHHbIE Pe3b00-TOKAPHbIE CTAHKM 3aBoja M. Bockosa B Jlemunrpaje u 3a-
Boia um, [sepkuHckoro B Ilepmu, jpamonme pe3b0y € TOYHOCTBIO J0 HECKOJIBKUX MUKPOH. Takast
TOYHOCTh JOCTHI'AETCSI B 9THX CTAHKaX 0Jarofapsi NpUMEHEHUIO BUHTA C KOPPEKTUPYIOIIE JINHEeNHKOi .

3HAKOMACH € TPYNIO TOKAPHLIX U TOKAPHO-BUHTOPE3HBIX CTAHKOB, HENb3sl HE 00PATHTL BHU-
MaHHUsl HA COBEpIIEHHO M3JIMLIHee O0MIMe KOHCTPYKIMI M THIIO-PA3MEPOB CTAHKOB, HE BBISHIBAEMOE
HUKAKUMU TPAKTHYECKHMH COO0OpaYKEHUSAMU. BOJBIIMHCTBO M3 NPEICTaBJIEHHBIX Ha BBICTABKE THII0-
pasmepoB CBOOOAHO MOYKHO ObLIO Obl 00BbEJMHHTH B OTHOCUTEIBHO HEOOJIBLIYIO IPYIIY CTAHKOB,

Puc. 10. TIpoponbHo-ppesepHslii craHOK Puc. 11, Yunpuuuposauusiii (pesepuniit
¢ ruJpaBinyYecKoi mojaveii crosa I'opb- craHoK. I'opbikoBCKuit 3aBOZ  (pesepHbIX
KOBCKHMiT 3aB. ()PE3EPHBIX CTAHKOB, ; CTAHKOB,
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TIOJIHOCTBIO OTBEYAIOIHX TPeOOBAHUAM II0TPe6UTeNs.
70 B 3HAYMTEIBHOIT Mepe O00JIeryusio Obl i BO3MOYK-
HOCTb 00Jiee IUMPOKOrO BHEJAPEHHsSI CTaHJAAPTHBIX
arperaroB M HOpMaJied, a TeM CambiM M SHAUUTETHHO
VACIEBHIIO OBl caMmble CTaHKH. -

ToKapHO-peBOILBEPHBIE CTAHKH BHICTABWIM 3a-
BOIBI uM. J[I3epykuHCKOro B MockBe u Ilepmi,
Vhiescknit 3aBoj, 3aBon «Kommynapy B JlyOHax, sa-
Box Ne 17, LIUT u sasop um. C. OpDKOHUKHA3E B
Mockse. OCTaHOBHMCSI Ha TOKAPHO-DEBOJBBEPHBIX
CTAHKAX II0C/IEIHEr0 3aBOjA.

3aBox um. C. Op/OKOHMKHA3E BBIIYCKAET pe-
BOJIbBEPHBIE CTaHKU ABYX Tunos: 136 u 137. Crau-
KU 9TH 3HAYUTENBHO YCTYNAIOT 10 CBOEif KOHCTPYK-
LUH  I0CJEJHUM MOJENSIM 3arpaHUYHLIX CTAHKOB.
OrpomHOe KOJHYECTBO PYKOSITOK M PBIYATOB HE TOJIE-
KO YCIO)KHSIET YUpPaBJIEHHE CTAHKAMU, HO M OYeHb
4acTo CIY)KUT IPUYUHON IIOJIOMOK BCJIEJICTBHE He-
NPABUIBHOI0 BKIIIOUEHHsI. COBpeMeHHbIE 3arpaHiy-
HBIE CTAHKM, KAK MaKCHUMyM, HMEIOT 2—3 PYKOATKHU
JUIST BCEX MaHMITyJIsIMi,

PeponbBepuble aBTOMAaTH U
NOJIy aBTOMATHI

U3 rpynmnel monayaBTOMAroB M aBTOMATOB  CJIEJyeT
OTMETUTH TOKAPHBIE NOJIyaBTOMATHl 3aBOJA DPEBOJIb-
BEepPHBIX CTaHKoB um. C. OpmxoHMKuA3e, THIB 114
u 116, opHONIMMHIENBHBIA TOKAPHO-PEBOIBLBEPHBIiL
U (paconHoorpesnoii apromar IleHseHcKoro 3asopna.
: Iepsbiit monyasromar — tun 114 — npegua-
3HaYeH UIst 00pabOTKM INAPUKOMOAIUMITHUKOBBLIX U
POJIMKOTIOAIIUITHUKOBBIX  Kostel[. CTaHOK HMeeT TpH
CynmopTa: InepegHuii, 3agHMii M paCcTOYHBIT, M TPU
Oapabana, u3 KoTopbix pBa (mepeHMii M pacTod-
HBI) TI0CAYKEHBI HENOCPECTBEHHO HAa pPaclpesieni-
TEeJIbHBIN Bal M PACIIOI0XKeHbl BHYTPY CTAHUHBI, a Tpe-
THI pacrnosno)keH czamu craHka. IIpuBOJ CTaHKa OT
MHIUBHIyanbHOro MoTopa B 5,5 4. ¢. CraHok mnpej-
HagHayeH M1t 00paboTKu M3[eaudl  Juamerpom 10
200 mm. MaxcumanbHBLf XO0J IONEPEYHOTO CyTI-
nopra—80 Mm, npomoabHOro—120 MM M pacrou-
Horo — 120 mm. Yuciio 060poToB wnuHAEHsT o 42
10 568 00/mumH.

ToxapHplif  OHOIIIMHJEIBHLIA  ITOJyaBTOMAT
Tuna 116 crpourcss B ABYX Bapuaurax: 1) jis nat-
POHHBIX pPadoT, HE TPEOYIOUMX pPEeBOJIbBEPHOIl I0-
JIOBKM, W 2) JUI1 LEHTPOBBIX PadoT.

Bo Bropom BapuanTe CTaHOK npeHasHaueH s
00paboTKU pasaMYHOro PoJA CTYIMEHYAThIX BaJIOB
UWIMHAENEH, CTyneH4aTbiX LIKUBOB, KJIANIAHOB M BTY-
JIOK, 00paboTKa KOTOPBIX IPOM3BOAMTCSI B LIEHTPAX.
HauGonbumit  gunamerp o6paGarsizaeMoro uanenmst
350 mm, wmcno  cxopocreii mmmmaenst 8, 4MCIO
060poTOB MM Hzens ot 56 10 376 00/mum. Yucio mo-
na4 9. Makcumanbuasi mommocrs moropa 15 4. c.

ToxapHo-hacoHH0-0Tpe3HOii aBTOMAT, AEMOH-
crpupyemblit  Ilensenckum sasopom, npeHASHAYCH
juist_00paboTKU MPYTKOBOrO marepuana AMamerpom
po 11 mm,

OHOMITHH/EIBHBIHT TOKapHO-PeBOJIbBEPHBLII
aBTOMAT I9TOTO JKE 3aBOJA IIpeiHasHaueH s obpa-
GOTKI CJIOKHBIX 110 KOHQUIypanuu jieraneit u3 npyr-
KOBOr0 Marepuiana ¢ HauOONBLINM JHaMeTpoM /0
12 mm. Kpome peBojbBepHOH 00paboTiu BCe HHCTPY-
MEHTBI C MPO0JBHLIM CYIIIIOPTOM MOTYT IIPOM3BOJUTE
(daconnyio o6paboTKy M3 [ABYX TIOPH30HTAILHLIX
CYNIIOPTOB TIpU OTPE3HOM peslie, YCTAHOBJIEHHOM Ha

Puc. 12. BepruxaabHO-CBEPIHIBHbI
cranok. 3as. um. Jlenuna B Ogpecce.
Huamerp cBepnenust fo 35 ma.

Puc. 13. PajuanbHO-CBepIMIbHBI  CTAHOK
«256». } XapbKOBCKHIT 3aBOX CBEPJIMJIBHBIX
1 UUIHQOBaNbHBIX CTAHKOB. s

14*
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Puc. 14. 3y6oa0n0exHbii cTaHoK Tuna «512». 3as.
«Kp. nponerapuii».

BOJIOM HM. Bopoumnoaa B Muncke u 3aB0OJAOM-BTY30M B

JONOJTHUTEEHOM BePTHKAIBHOM CYMIIOpTe.
Tnasuplii  nuHAeIb uMeer 8 cryneHei
cxopocrd. Yucio 000pOTOB IIMMHAEIS OT
770 mo 4000 o6/mmH. Bpemsi 06paboTKu
neraneit Ha atom cranke oT 3 10 200 cek.

dpesepHBle CTAHKH

Sra rpynna npeicrapiaesa 3apofamu: Tyib-
ckuM, [opbroBcKuM, 3aBoxom «Komcomo-
nemy B EroppeBcke, IleH3eHCKUM uHM.
®pynse u 3aBogom um. LIK mammHocTpou-
Teseit B Camape.

3 BBICTABJIEHHBIX CTAHKOB HHTEPECHBI
NPOROJILHO-()pe3epHbIe CTAHKM «[lymaeKcy u
«Cumruteke» ['OpBKOBCKOro 3aBofia. CTaHKu
9THU NpeHa3HAYeHbI [Jis1 Pa00THI TOPLIOBLIME
(¢pesepamm M (pe3epHBLIMH I'0JIOBKAMH.
KoHCTPYKIWMST CTAHKOB JKeCcTKasl, CTabuiib-
Hasg. Hacrpolika Ha CKOpOCTb pe3aHust
NPOM3BOJUTCSA  CMEHHBIMH  LIECTePHSIMH.
IInun/enbHasE TOJI0BKA KOpoGuaToit Gopmbi
M MMEET BBIIBIDKHBIC T'MJIb3bl, B KOTOPBIX
Ha PEryJHpyeMblX KOHUYECKHUX POJIMKOBBIX
NMOAIMIHAKAX  PAaCIoIOKeH  (pe3epHsIii
mnupaens.  [lepexsodanoiuii  MexaHusm
CBsi3aH C MEXaHM3MOM Iofayu crosna. Bce
TI0JIOKeHKsT pa0oyero IMKIA IOJIYy4aloTCst
ABTOMATHYECKH NPH BPALIEHUH KYJIAYKOBOM
maitopr. Cmaska 1oJ JiaBJieHHeM OT LiecTe-
peHuaToro Hacoca. Yucji0 CKOPOCTeH IHH-
nenst 12—or 39 go 475 o6/mun. Yucno
nogay 16, VYcKopeHHBI XOA cTONA —
260 mm/mun. Mommoctb Moropa 14,5 4. c.

CBepJUJIbHBIE M PACTOUYHELIE
CTAHKHU
CeepJiiibHble CTAHKH B OCHOBHOM Ipe/ICTaB-

nensl 3aojgom um. Jlenuna B Opecce, 3a-
Baky. PacTouHble CTaHKH BBICTABHJI 3aBOX

um. CeepisioBa B Jlenuurpajie. 3aciy)KMBAlOT BHUMAaHMsI TOPH30HTATbHO-DACTOUHBIN CTAHOK 3aBOAA
um. CeepjuioBa ¢ juamerpom mnuujgenst 60 MM M BepTHKaIbHO-CBEPJIMIIBHBI CTAHOK 3aBoja
wum. JleHuHa ¢ uamMeTpom cBepsieHHs: 35 MM [Is1 aBTONPOMBINIUIEHHOCTH. O0a 3T CTaHKa — OpUIHd-
HaJIBHOM COBETCKOWH KOHCTPYKUMM C MHAMBHUAYaJbHBIM O3TEKTPONPUBO/IOM M KHOIIOYHBIM yIpaB-
JeHneM. BepTHKanbHO-CBEPJMIIBHBIM CTAHOK JUIsl iMameTpa CBepsieHHus 35 MM U3rOTOBJISIETCS B ABYX

BapuaHrax: 1) KaKk yHHMBepCaJbHBIH,
MMEOLIM KOpOOKY CKOpocTei, Ko-
poOKy mojgad M MeXaHHYeCKHi pe-
Bepc, M 2) Kak Crenuajaru3upoBaH-
HBIl ITyTeM HaCTPOWMKM Ha onpene-
JIEHHYIO CKOPOCTB M II0/Ia4y IOCpen-
CTBOM CMEHHBIX IIECTepeH. Xapax-
TEPHBIE OCOOEHHOCTH 3TOr0 CTAHKA,
MO3BOJIAILINE INPUYUCITUTE €ro K
BBICOKOTIPOM3BOJNTENbHBIM U KYJb-
TYPHBIM CTaHKaM, — 3TO  BBICOKasi
MOIIHOCTB, I0CTATOYHAS s paboThi
¢ HaNPsHKEHHBIMU PEXUMaMH pe3sa-
HHUSi; BO3MOXXHOCTb HACTPOMKH Ha
ONTUMAJBHBIA  PEKHUM ITyTEM CMEH-
HbIX IIECTEPEH JUIST KaII0I0 OTAeIb-
HOro cJyiyyasti pa0oThl; YCKOPEHHBIH
MeXaHUYEeCKUii peBepc; BO3MOYKHOCTH
MOABOA M OTBOJA MHCTPYMEHTa,
BKJIIOUEHHST W BBIKJIIOYEHHST MEXaHH-
YEeCKOU mojlauyv IT0CPEJICTBOM Maxo-

BHYKA I10JlauM; ABTOMATHUYECKOE BbI-

Puc. 15. Kpyrnpit mumdoBanenslii  ruapo@uuupoBaHnbii  KloueHue I0JaYd 10  OKOHYAHMH

craHok Tuna 316 XaphKOBCKOro 3aBofia.

CBepJIeHUSs ; aBTOMATUYECKHI OTBOX
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Puc. 16. BecueHrpoebii KpyriaouutndoBanbHuii cranoxk «181»
TynbscKoro 3aeoja

MHCTPYMEHTA B MCXO/HOE IOJIOYKEHHE M BBRIKIIOYeHHe fofauu. M3 paayuanbHO-CEePIMIbHBIX CTaH-
KOB NPE/ACTABJISIET WHTEPEC CTaHOK XapbKOBCKOr0 3aBoia JUIsl JMamerpa CBepjeHus 75 MM npu
Bmge're B 2 M. 10 HauOojee KPynHbll W3 pajuaIbHO-CBEPIMJIBLHLIX CTAHKOB, H3TOTOBJSEMBIX
B Coroze.

3y6ope3Hbie CTAaHKHU

U3 HOBBIX 3yGOPE3HBIX CTAHKOB, OCBOEHHBIX COIO3HOM CTAHKOCTPOMTEIBHON IPOMBIIUIEHHOCTHIO, Clie=
JyeT oTMeTHTh 3yOononlexubiit — tun 512, sasosa «Kpacublit nposerapuity, 3y0oppesepHblid CTaHOK
3asoja «Komcomouemy — tur 534, npejHasHAYeHHbIH UIst 00paboTKU LMJIMHPUYECKUX IECTepeH
C IPSIMBIM M CIIMPAJIBHBIM 3Y00M, a TAOKe [JIs1 Hape3Ky IUINIEBbIX BaauKoB. CTaHOK paboTaer MeTo-
JIOM OTKATKH{ IIPU MOMOLIM YePBAYHON Ppe3bl. KOHCTPYKILHS CTAHKA He YCTyNaer JIyqIluM aMmeprKaH-
ckum crankam Gupm «Cyabpyn 36epraparm, «Bapoep-Koasmam n «Jluc-BpauaHepy.

[NpuBiexaer BHUMaHWe M BHINOJHEHHBIH MockoBckoii mixonoii HKIO mo mpoexry 9HMMC
3y003aKpyIIsAIOIKA CTaHOK THIT 558. ITOT CTAHOK NpEIHASHAYEH /ISl 3aKPYIJIeHHsl 3y0beB nepe-
JABIKHBIX mecTepeH. KOHCTPYKIMSA CTaHKA OYeHb HECJI0YKHAsl. 3aKpyIrvieHHe OCyIieCTBIIsieTcst Oyia~
rojapsi COYETAHHIO BPAIIEHHS] 3arOTOBKM C BO3BPATHO-IIOCTYIIATEJBHBIM IEPEMEILIECHHEM. |

IlmudpoBanbuble CTAHKH

M3 mummpoBanbHLIX CTAHKOB, KPOME KPYIVIOUUM(OBANLHLIX CTAHKOB KOHCTPYKIHMH XapbKOBCKOIO
3aBojia, CJieflyeT OTMETUTh 0eCLEeHTPOBOUHO-ILIH(OBaNbHEIE cranku Tina 3181, uarorosiennse Tyiib-
CKHM OpY>KeHHBIM 3aB0ZOM M 3aBOJOM «Homcomoneny B Eropbescke. CTaHOK 9TOr0 THNA IIpeAHA3HA-
4€H JUISI HAapy>KHOM nuin(oBKH AeTaned aBymsi criocobamu: 1) cKBo3HOM HMUIHPOBKH, T. €. MUIH(POBKU
JeTajei, He umeloMX HM YCTYNOB, HU OYyPTUKOB, M 2) UUIM(POBKYU 0 yropa. YmpaBjieHHe CTAHKOM
;(gonomoe. Ha cranke mo)kuo uuindoBars uspenusi auamerpom ot 3 g0 75 mm. Mommocrs moropa
36

 XapbKOBCKMit 3aBOJ pafMaNTLHO-CBEPIIMIBHBIX M IUTH(OBAILHEIX CTAHKOB JIEMOHCTPUPYET CBOM
HOBBIH KPYTJI0-ULIHQOBANBLHEIA cTaHOK 15T IUTH(OBKY M3/enuii Auamerpom 10 250 MM ¢ MaKCHMallb-
HOif unHO# 10 1 000 MMm. B sTom craHKe 10jada CTONA, TAK Y€ KAK M NOJABOJ U OTBOJ Kpyra, 0cy-
IIECTBIISICTCST THApABINYecKku. ITpuBox CcraHKa OT (UIaHU-MOTOpA, YCTAHOBJIEHHOrO HA IepefHei
Gabxe, yepe3 KOpOOKy ckopocreif. IlepersiioueHne CKOpPOCTeif MOMOIIBIO NEPEABMKHBIX Il ecTeper.

HpO}IOJ’[bHO- U NOMNEPEUYHO-CTPOTraJlbHBIE CTAHKH

IIpononbHO-CcTpOranpHele CTanku Thna 713 (Bemycic 1932 r.) u 713-111 (Bemyck 1934 r.) BbICTaBHI
3aBox um. Ceepaniosa B Jlennnrpane. Pasmep cronoB y artux crankoB 830 X 3 040 mam u 1300 X
X 5000 mpm. Cranku 9TH — KPYIHBIA WA BIiepe/t 10 CPABHEHMIO CO CTAHKAMH, BLITYCKAEMBIMU JPy-
rumu 3aBofamu Coro3a. O0a craHka MMeT MHAMBRAYaIbLHLIL 9JEKTPOMOTOP, yCTAHOBJEHHDLI Ha
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Puc. 17. TIlpogonapHO-CTPOraibHbli cTaHok. 3aB. M. Cpepjiona,
Jlenunrpaj.

BepxHeil 6anxe. 3eKTpoMarHuTHas My({Ta CAY)KUT JUIsI IepeMeHbl HalpaBJieHHUsT JBWKEHHST CTOJIA.
Mydra coemunena ¢ KopoOKoOH CKOpocTed NMPSIMBIMU M IePEeKPECTHHIMH PEMHSIMH.

M3 1WennuHroB 3aciy>)KuBalOT BHUMAHUS CTAHKH, CKOHCTPYHPOBAHHbIE U MOCTPOEHHbIE 3aBOAOM
«CamoTouxa» B MockBe. 3aB0Ji BLICTABMII CTAHKU ABYX TUIOB — 735 1 736 Beimycka 1933 u 1934 rr.
CraHky CHAGHKAIOTCST ABYMSI TUTIAMH NPUBONOB: WM (DIaHI-MOTOPOM, MOHTHPOBAHHBIM Ha 3ajHeH
CTeHKe CTAHWHbI, WJIM IIPUBOJIOM OT MHAMBUAYAJIbHOIO 3JIEKTPOMOTOpA, YCTAHABIMBAEMOIO IO3aju
CcTaHKa Ha 0co0oif ruIuTe.

CraHkH, noxasaHHble Ha BTopoif Bcecoio3HON BBICTABKE, HATJISHO CBU/IETENIBCTBYIOT O Kpymi-
HBIX C/[BUI'aX, NPOUCLIEIINX B HAlleM CraHKocTpoeHuu. OpHako Geuto GbI camo000JIBIIEHHEM CUM-
TaTb JOCTUIHYTHIE YCIEXH PpelaiolnymMu.

Hapsiay ¢ DOCTMKeHUSIMM BBICTABKA CBHJETETHCTBYET M O TOM, UYTO B OYeHb MHOTUX 001acTsIX
CTAHKOCTPOEHUSI MBI JAJIEKO €llle He JOTHAIU IepPefOBble KaNUTAJIUCTHYECKUE CTAHKOCTPOMTEIbHbIC
¢dupmer. ITpencTouT mpojenarh €ie OrpoMHYI0 KOHCTPYKTOPCKYIO, 9KCIepHMEHTaJbHO-HCCIef0Ba-
TEJIBLCKYI0 ¥ HAYYHYI0 paboTy JUlst TOro, 4To0bl Hallle CTAHKOCTPOEHHE KPENKO BCTAJ0 Ha CBOM CO00-
CTBEHHBIE HOT'M M YTOOBI KAa4eCTBO COBETCKHMX CTAHKOB HE YCTYNaJIO KadecTBY JIYUINMX CTAaHKOB 3a-
rpaHUYHbIX.

Temnbl 0OCBOEHMST HOBeliIIel 3arpaHMYHON TeXHUKH, KOTOPhIE NMPOAEMOHCTPHUPOBAsIa Halla Ioce/l-
HsISl BBICTABKA,— 3aJI0T' TOT0, YTO HAIIM CTAHKOCTPOMTENM YCIEUIHO CIIPABATCS C 3agadamu, II0CTaB-
JIGHHBIMH I1€peJl HaMM IapTHeil 1 nmpasuTesabeTBOM. OHM HM Ha MHHYTY HE JODKHBI 3a0bIBaTh CJIOB
1. Cranmua, Koropsii Ha XVII crwe3ne BKII(0) ckasan: «Mpl XOTUM TPOU3BOAUTE HE TOJBKO aBTOMO-
6MIM, HO M MAUIMHBI, IIPOU3BOJSIIIE ABTOMOOHIIMY.

DK3aMeH Ha arTecTar 3peyioCTH COBETCKOE CTAHKOCTpoeHue Oyaer Hep)KaTtbh B MeXaHHYECKHX
Hexax aBTOMOOMIBHBIX U ABHALMOHHBIX 3aBOJIOB. DTOT 9K3aMeH OHO JODKHO BbIIepyKaTh 1.

A, Camotinos

1 B crarhbe MCIOJL30BaH CHEAYIOINI marepuan:

1. Ilpocnexr Bropoit BCeCO03HOM BHICTABKM METAJUIOPEKYLIMX CTAHKOB M MHCTPYMEHTA.

2. Karanor merayuiope)<ylux CTaHkoB npoussojcrsa 3aBopoB CCCP muzn. 1935 r.

3. U. T'. Jle6sauenro, CoBerckoe crankocrpoenne K XV ropopuune OKTsa0psi.

4. 3. 3. Jl e B u H, Bropas Bcecoio3Hasi CTAaHKOCTPOMTEJIbHAsl BhICTaBKA, rasera «Texuuka»,
3 mapra 1935 r., Ne 21.



TTucbmo Hamoseona |
O METaJIypruuecKoM IMPOU3BOACTBE

’HPDKE MBI IIPUBOAUM ITOYTH ITOJTHOCTBIO Ype3BbIYaiHO HHTEPECHOE IMHCBbMO Hamnosieona I 00 opranusa-

LMK METAJUTYPriYecKOro IPOM3BOJCTBA HA OCTPoBe IibGe. iy
daxcumuiie nuchbMa onyoaMKoBaHo B xypHaie «Metallurgia Italianay, 1934, Ne 1. Hemenxuit
xepeBofi Haneuatad B Ne 14 sxypuana «Stahl und Eisen» 3a aror »xe rof.

HarmoseoH, rnocsie cBOero nepBoro orpedernst B anpese 1814 r., 6bu1 oTIpaeieH Ha 0CTPOB iib-
0y — ropucThiif KI04oK semnn (224 000 #2) meycny Kopcukoit M MTanbsHCKuM nobeperxbem (KHs-
srecTBoM ITnomGuno). OcrpoB HacuureiBan 17 000 >kuTeneli, 3aHMMABIIMXCA TOPHBIM JEJIOM U PbI00-
JioBCTBOM. OGocHOBaBUIMCh B KpernocTu ITopro-JIonro na BocTouHom Gepery octposa, HarmosieoH
#HasHauus ry0epHaTOpOM CBOEil HOBOMH «uMmIIepuu» BepHOro resepaia, rpapa pyo 1.

PasBuTHE METaJJIYPTrHYeCKOIo IIPOM3BoicTBa Ha Jabbe 0bu10 HeoOxoaumo Hanoneony ¢ pas3iny-
HBIX TOUYEK 3pPEeHMsl.

Bo-nepBhHIX, OH XOTeJ HMeThb COOCTBeHHYIO 0asy Juisi IPOM3BOACTBA OPY)KHsl. BO-BTOPLIX, eMy
HY)KHBl OBUIM JEHBIM, TaK KakK ()paHIly3CKOE IIPABUTENLCTBO He ILIATHIIO eMy OOEIIAHHBIX CYMM.
B-TpeTbUX, KaK MBI IOKaKeM HIKe, Hamoneon jelicTBUTENBHO IpU BCeX 0OCTOSTENLCTBAX MHTEpPe-
COBAJICST METAJTYPTUYECKUM IIPOU3BOJCTBOM. i’

JUtsi opranusanuu 9Toro fena JIpyo 0Kasaucsi He3aMEHHMBIM 4eJI0BEKOM BBHIY €ro OO0sbLIOi
KOMIIETEHTHOCTH B JieJie J00b4M MeTajula ¥ M3rOTOBJIEHUST OPYyAHid.

Pagbupaemoe nMCbMO KaK pas v ajgpecoBaHo Ipyo H sIBIsIETCS OTBETOM HA JOKJIA/ IOCIIEHEro
‘0 BO3MOXKHOCTSIX IIOCTAHOBKHM METAJUTYPrHYeCKOI0 IIPOM3BOJACTBA (IyIIKH, IOHSTHO, B IEPENHCKe
HE YIOMMHAJIMCD).

«51 eme pas BHuMaTenbHO mpovesn Bam joxnan, — nuimer Hamoneon,—u3 HEro BHITEKAET,
4g1o 13 25 000 MeTpUYeCKUX KBUHTAJIOB >Keje3Hoi pyael 1 5 000 xopa 2 BA3AHOK APOB MOYKHO H3-
roroButh npubausureabHo 1 200 000 ¢ynr. ® meranna, uro pacr, npu pacuenke 10 conbau ¢ 3a QyHT,
BaoBoit goxoz or 400 000 o 500 000 panKoB, 13 KOTOPOro Haj0 BBIYECTH OIIIATY pafodyux u Apyrue
HBIEPIKKUN.

«CocraBbTe IUIs1 MEHsT CMETY YCTPOIiCTBA 3aBOA U €ro 9KCIUIOATALMM B TeYeHHEe OJJHOr0 roja Juisi
“TOr0, YTOOBI 51 MOT TIOJIYYHTB NpEJCTaBIIeHHe O TOM, CKOJb Belquk Oymer (axrunyeckuii poxox. Ko-
®uM 00pa3om Bbl YCTAHOBMIIM, YTO OCTPOB (Di1b6a) maer oxosio 5 000 Kopa ApoB? Moker ObITh, TaKOe
KOJIMYECTBO BBIBOBUTCS? 51 HE iymaro, yTo0bl IPH BAIIMX PACYETAX BBl yUJIM BCE IPOBA, KOTOPBIMH MOYK-
#HO pacrojiaratb Ha OCTPOBE, €CJIM AaKe OCTaBUTbL 0e3 BHUMAaHHs NoTpefsieHne MeCTHBIX YKUTCJiel.

CKOJIbKO IPEBECHOT0 YIJIsI MOYKHO M3TOTOBMTB M3 OHOM KOpAwbl ipoB? HUKTO HE MOXKET TOUHO
‘OTBETUTb HA 9TOT BOIPOC, M, CJIEJOBATEJLHO, OTBET MOMKHO IIOJIyUMTb TOJBKO HA OCHOBAHMM JaH-
HbIX onbiTa. IlpuKakKuTe MPOU3BECTH ONMH Pa3 ONBIT C MECTHLIM TOILUIMBOM. 3aTeM CJIeI0Bao Obl
‘BBISICHUTD, CKOJIBKO CTOSIT ApoBa Ha Kopcuke n B ITMOMOMHO € 1IOCTAaBKON MX ()paHKO ONpenesIeHHbli
TYHKT Ha OCTPOBE. 51, paBjia, 3amMeTHJI, YTO Beca Py/bl ¥ APEBECHOI0 YIVIsI OTHOCATCSI APYT K ApPYTY,
Kaxk 1 :4, HO s He 3HAI0, KAK BBLMUCIUTL COOTHOLIEHHE MEXKIY APOBAMH M PYAOH: CKOJIBKO BECST
JipoBa? Tak Kak JJisi M3TOTOBJIEHHsT OHOTO (yHTa merawia Tpedyercsi ABa GyHTa PYAB! U ISATh QyH-
“TOB YIJIs1, TO ObLI0 OBl Lie1ec000pa3Ho TPAHCIOPTHPOBATEL PYAY K MecTy JI00bMU yriisd, a He yrojb K
'MECTY M00bM pyapl. OfHAKO BOIPOC O INEPEBO3KE YyTPAuMBAET CBOE 3HAYEHHE, KOTJIA pedb HJIET O
‘MOPCKOM TpaHcnopre. )KejaTeJbHO TAK)Ke 3HATh, CKOJBKO CTOMT KAMEHHBIH YTroib, KOTOPBIi /10-
CTaBJSICST OBl € CaMOro AagbHEr0 MMYHKTA OCTPOBA, M TOJMTCSI JIM 9TOT Yroib JUlsl TIaBKU pyAbl. B
AHIJIMH TAKOH YroIb NPHUMEHSIIOT, HO MHE KQKETCSsI, UTO JI0 CBOEr0 IIPUMEHEHHsI OH II0BEPTaeTCsl 0YeHb
JUIITEJIbHOM M JIOPOroii moAroToBuTe/bHOI 00padoTke B Lieniax ero obeccepuBanusi. MHe Kaycercs
“TarOKe, YT0 amepuKaHCKHe cyja, MoAAepyKUBAIOLIMe TOProBele OoTHOwWeHUs ¢ Mranuneii, morau Obl 3a-

1 Auryan Jpyo (1774—1847), chin Gynounnka, GBUT OJHMM M3 TeX SIPKUX M TaJaHTIMBBIX Je-
siTesieil SIOXU PEBOJIIOLMHM M UMIIePUH, KOTOPHIX (paHIy3CKuil HapoJ, BBJIBHHYJI U3 CBOeil ry1yOHHBI
M xoropbix Hamomneonm ymen wmaiitm w mcnonb3osark.

2 Koppa (corde) crapuxnasi mepa, papHasi AByM Bya wim 3,8 KyGomerpam JpoB.

3 Toecrb 6 000 xBuHTaANOB (cTapodpannysckuii ¢ynr cocrapisun okonxo 490 2). Merpuuecknit
‘KBUHTAJI, WJIM LIEHTHED , UMEJI CTO KHJIO, TOra, KaK cTapo(paHiy3cKuii KBUHTan — cro QyHToB, T. €.
50 xuio. TMoaTOMY HEMELKHI NEPEeBOAYMK IOBOPUT B JAHHOM MECTE O ((BOMHBIX LEHTHEpPaX».

¢ Mranpsiickast MOHETA CONBJM, NpuHsiTass Ha Oable, COOTBETCTBOBAIA (PAHIY3CKOMY CY,
T. €. cocrapisina !/, ppaHka. -
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HMHTEPECOBAThCsI [1EPEBO3KOIT Py/bl B TaKHe ITYHKTHI, I/Ie OHA OTCYTCTBYET, a JpPOBA HMMEIOTCS B J0CTa-
TOYHOM KOjMuecTBe. HeT nM Hajeykabl HAa M3TOTOBJIEHME TAIOKEe CTAJIM M3 HAWIYUlIeH umeromieiics:
B HaQJIMYUK PY/ibl (51 HE COMHEBAIOCH, YTO YKejie3Hast py/ja Onb0bl 001agaer BRICOKMM KadecTBoMm). Kax:
TOJILKO BBl npoussejere MCCle/I0BAaHUSI, HEOOXOAMMBIE JUIsT SICHOTO ypasyMeHHsl 3TOro BOIpoca,
MOYKHO 6bUTO Obl BBI3BATH CIOIA OJHOIO YEJ0BEKa, KOTOPBIl B HACTOsILCEe BpeMsi paloTaer B y<esne30-
JleJIaTesIbHOM MacTepcKoil B OKpeCTHOCTAX Prma. XoTs 9TOT uesoBeK 3HAET TakHY, KaK pasopurh.
ce0st mpM BeleHMH J1000T0 MPEANpUSTUS, 32 KOTOpoe OH OepeTcst, HO Bce yKe OH He JIMIUeH C11ocof-
HOCTel, 1 ObUT0 OBl XOPOIIO TIOCOBETOBATLCST ¢ HUM. MOoyKHO ObLI10 Obl TarokKe NPUITIACUTBL MacTepa u3:
yKeJe3o/iesaTesbHoll MacTepcekoit B PosuioHuKe. Bputo Obl 0UeHb BaYKHO C BBITOJ0i MCIOJIB30BATh Ca-
MHM Te€ JpPOBa, KOTOPHIE BLIBO3STCS C OCTPOBA, M NPHMEHATb [JIS TUIABKM JIy4YIlne copTa A00LIBaK0-
melicst 3aech pyAsl. Mbr Moryii GBI TOTA HA/IEATHCS TIOJYYUTh 3a Hallle YKeJIe30 JIYULIYIO LEeHY, YeMm
JApyTHe IOCTABLIMKH, M, CBEPX TOro, HaM ObU1 Obl oOecrieyen u Oosiee CKOPBIif COBIT.

51 Xouy TarKke 3HaTh, 110 KaKOil lleHe KOBKOE jKene3o npopaercst Bo ®Ppanuuu u B Uranuu?
Hanuumre mue tamoke nmapy CJI0B O KaTaJlOHCKUX jKelesofeiarelbHbIX 3aBOJAX; OHH, BEpPOATHO,
00X0/sITCS AeleByie U 006nanaior 0oJiee IPOCTHIM YCTPOHCTBOM, a CJIe0BATENIbHO, M (0Jiee IIPUIrojIHbY
JUIST HAamuX TOPHBIX IPOMBICJIOB Ha ocTpoBe Oinle...

Jlonrone (ocrpoB dab6a) 7 cenrsiOpss 1814 r.».

ITO NMCBMO — He eJIMHCTBEHHBI JOKYMEHT, ITOKA3bIBAoOIKil, KaKol uHTepec nposieasn Harmo--
JIEOH K MeTaTypruyecKoMy MpPOU3BOJACTBY.

[MonMTHKA MOKPOBUTENLCTBA METALTYPIHH XapaKTepHa JUlsl BCei nesrenbHOcTH Hamoneona..
Eme B GBITHOCTD CBOI0 IKOGUHCKMM TeHepaniom Hamoneon mor y0euThbCs, YTO yAa4Hasl Opranuaaius
METaJIJTyPruueckoro npoussojcrea Komurerom 0OLIECTBEHHOTO CIIACEHMs Jajla BO3MOYKHOCTH PEBO-
JIOLMOHHOM PpaHIUM pPacnpaBUTBCS CO CBOMMU Bparamu.

B npoxnamauun ot 8 mapra 1800 r. HanomneoH, caenaBHIuiicss K 9TOMY BPEMEHU IE€PBBIM KOH-
cysiom, nuuer: «[IeHbIU M Kesie30 HeoOXOAMMBL JUIsT TOr0, YTOObI IPEANHChIBATE MHUPY.

Ilox 9TUM IOJPA3YMEBAJICSI MUD, BBIFOHBIM IS COLMANIbHBIX I'PYNI, NoAfepykuBaBumx Harmo-
JieOHA, MHpP, KOTOpBIi HeO0OXOAMMO ObLIO 3aBOEBATh OPYYKHEM.

C OTMeYeHHBLIM BBIIIE YMEHbEM IpUBJIEKATh K cefe JIYUIIMX JIIOfEH pPEeBOJIIOIMOHHON 9roXu
Hanoneon mocraBuil Ha OTBETCTBEHHBIE HAy4HO-aJMHHUCTPATHUBHBLIE MOCTbI KPYIMHEHIINX METaLIyp=
roB — Momxka, I'urona-ne-Mopso, I'accendpana, Kapruo u ap. s Hanoneona 6buta sicna  TecHeif-
masi CBSI3b METaJUTypruu ¢ HayuHol xumueit. Mok, I'nron, Taccendpaly, a rawxe Beprosute u Illan-
Taub (MOC/Ie/IHUI OBLT MUHHCTPOM BHYTPEHHHX /I IIPU KOHCYJILCTBE) OCYLIECTBIISUIN WIHUHYIO YHHUION
aTuX obnacreif 3HaHus, Oylyd4d PaBHO KOMIETEHTHbl B 000ux. B mum pacusera umnepum Hanoneon
nopyunn Naccenpauy Hamucatb OOMMPHBINA TPYA 10 METAITYPIHH, KOTOPBIA MOr OBl CJIY)KHTH Ha=
CTOIbHBIM IT0COOMEM JUISI YKeIe303aBOYHKOB.

B pesynbrare B 1812 r. Obuia ony6iamKoBaHa 3HameHUTas «CHAEPOTEXHUSD) — KOMIEHAMYM
HAyKH 0 >Kejese.

WIHTepeCHO OTMETHUTD, C KAKUM HCKPEHHHM YBaYKEHHEM OTHOCHIINCE ObIBIIME STKOGHHIILI M IeMOKpa-~
Tl — Momk, Taccendpau u ap. — K «iecrioty u ysypnaropy» Hamoneony. Cmemno 6bu10 Gbl 1y-
MaTb, 4TO HenpeksoHuslii I'accendpawu, B 1793 r. yuTaBlIMid NETULMIO 00 apecre YKUPOHIUCTOB, a
B 1795 r. ¢ opy)kuem B pyKax INOAHMMABIUMI IIPEJIMECTbSI NMPOTHB TEPMHUJOPHAHIIEB, «IIPOJAJICSH
Hamnoneony 2a xopoumit oxiaj 1 BeicoKoe 3BaHue. I'accendpail U ero Ipysbsi cumranu, 1o Hamo-
JIEOH JOCTOMH MX mnoaaepykku. OH Cymesn pacrosIoKUTh MX K ce0e SHepruuHbIM COAeifcTBHEM pas-
BUTHIO OYp)KyasHOT0 MPOU3BOJCTBA, B YACTHOCTH METaJLIyprUH.

«Kese303aBoUMKKM UMITEPUH, TIOOHIPEHHbIE 0JIAaroCKIOHHOCTBIO, KOTOpylo Bame Bennuecrso
M3BOJIUT NPOSIBUTHL K 3TO0il pabore, craBsiieil CBOEH 1eNbl0 COMEHCTBOBATL yCOBEPUIEHCTBOBAHUSIM B
UX Jiesie, COYTYT CBOMM JIOJIM'OM MCIIPOGOBATH MHOTOYMCJIEHHBIE ITPUMEPDI, KOTOPBIE OHM HAWyT B 9TOM
pabore», — nucan laccendpany B npemucinoBun K «CuAepPOTEXHUM).

W neticTurenbHo, 61arogapst MOrynecTBeHHOM moanepkke Hamoneona meranayprist 3a Bpems
€ro TpaBJIeHysT JOCTHUIVIA 3HAYUTEIBHBIX YCNEXOB. .

3aBoeBaTesbHAsS 0AUTHKA Haroneona B OrpOMHOI CTENEHH YBEAUYUIA METATyPrHIECKHE pe-~
cypchl (PpaHIly3CKOil MMIEPHH, B COCTaB KOTOPOH BONLIA repMaHCKue, OENbruiiCcKue, rouanickue u
mBeinapckie 06JacTH € PasBUTHLIM IIPOM3BOJICTBOM UyTryHa, JKejlesa M CTalH.

o panueiM Spon ne-Buibdocea o umnepun 6e3 IbemonTa U HTaNbSHCKUX oOnacreii B 1807 r.
6b110 mpousseneno 4 500 000 xBuHTANMOB (MOYTH IOJMHJUIMOHA TOHH) Merasia, mporus 5 000 000
KBUHTJIOB B BenukoGpuranun u 1 676 000 kunTanoB B Poccuu (KOTOpast 1U1a HA TPETHEM MECTE).

Tepexonst K copepykanuio nmucemMa Harmoseona no CyumecTBy, CI€AyeT OTMETUTb HEKOTOpPhIE MO~
MEHTBI, [T0KA3aTeJIbHbIE /UIsT YPOBHS Me P € L 0 B 0 i  TeXHUYECKOH MBICIM STOH SMOXH.

Ipesiae ecero Harmoneon yaensier orpoMHOe BHUMaHue ApeBecHomy TornuBy . [Mpobiemamu yriie-
SKOKEHH ST, TEIUIOTBOPHOM CHOCOOHOCTH M TEMIepaTyphl BOCIIAMEHEHMST PA3JIMYHBIX COPTOB JIPEBECHOT0
YIJIs, pacxofia yIiisg Ha eIUHUL II0Jy4aemoro Merajija ¥ T. J. 3aHMMAJIUCh COBpPEMEHHbIE
Hanoneony yuensie merautypru. OcobeHHO MHOro paboranu B 9Toif obmactu I'accendpau u Curon-
ne-Mopso. YTo xacaercsi npuMeHEeHHsl KaMeHHOT0 yIJsl, TO, nosuaumomy, Hamoseon Obu1 nmpaxTu~
YECKH MaJji0 3HaAKOM C 9THM BONpocom. OH IOMHUJI JIMIUB IIOCTOSIHHBIE KaJ100bl HA JOPOrOBU3HY Iie-
pexofa K ynoTpedieHuio MUHEPaJbHOI'0 TOIUIMBA, Pa3/laBaBIIMECs CO CTOPOHBI (DPAHLY3CKHX )Ke-
J1€303aBO/IUMKOB. .

Bor, Hanpumep, 4ro mucan ofuH u3 Hux, Pambyp, B 1814 r.:

«Te, KOTOpbIE MpEAIATAIOT C TAKOH JIErKOCTbIO 3aMEHUTb PACTUTE/IbHBIA YI0oJIb MUHEPAILHLIM,
TIOBUJIUMOMY, HE 2a/lyMBIBAIOTCST HAJL T€M, 9TO 9TO BJIEUET 3a COO0I0 IOUTH ITOJHYIO NEPECTPOHKY JIOMEH,,
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(puUIIEBATBHBIX TOPHOB, MEXaHWYECKOr0 00OPYROBAHMS, MACTEPCKHUX M T. J...[IycK ORHOI JTOMHBE
3au0B0 obxomurcst npumepHo B 5 000 dpankosy.

OueHb XapaKTepHO TAIOKe NPEINoyTeHue, oKaspiBaemoe HaroseoHOM CHIPOAYTHOMY (KaTasOH-
CKOMy) criocoGy moOblum >Kenesa. B Hamiem mepBoM O4epKe, IOMEIEHHOM B 9TOM HOMEPE, MBI OTMe--
Yanuu, 4To 9TOT €rocod Jepykaincs BO PpaHIUM JHIIb B CHJIY OTCTAJIOCTH TEXHHKO-9KOHOMHYECKUX
OTHOLIEHUIT B Ompefle/IeHHbIX paiionax. OdveBuzano, HaronecH, uCXoxsi U3 aHAIOIMYHOI OTCTANIOCTH
HaceseHus1 Dyb0bl, CUMTAN, YTO PA3BUTHE ITOr0 Crocoba (KCTaTtd yrke IIHPOKO PACrpOCTPAHEHHOro:
Ha ocrpoBe, o 4em Hamoneon He ynommuHaer) GyaeTr BhIrojgHee.

B 3ariiioyeHne OTMETHM CB0e00pasHylo NONLITKY HaroseoHa OTBICKATH «IUTAHAOPT»Y METAJLIYp=
I'MYECKHX 3aBOJ0B.

INonbiTKa OYeHb 00CTOSATENbHA M CBUETENILCTBYET 0 mMpore Kpyrozopa Hamoneona. OH yuu-
THIBAET BECOBBIE KOI(DUIMEHTHI MATEPUATIOB IPOM3BOACTBA, TPAHCIIOPTHBIE PACXOJBI, YCIO0BHS CObITA
H T. I

K coykanenuio, BCe 3TH HHTEpPeCHbIE CooOpakenmst HarosieoHa He MOIJIM OBITH NPOBEPEHBI
Ha INpaKTHKe, TaK KaK 4epe3 ISITh MECSLEB Iocjae pa3dupaemoro nucbma HamoneoH yjyke IMOKUHYJT
CBO€ MECTO M3THAHUsSI JJIsl IOCJIe/(HeH oT4assHHON GopbObI 3a BiacTh. [Ipyo Cle0BAJl 3a HUM.

Tem He mMeHee JaHHOE MUCbMO HE MO)KET ObITh OCTaBjeHO (e3 BHMMAHHUSI MCTOPHMKAMU TEXHMKH.

B. BupeunCKuie



JHueBuuk Papanes

Hecmm-p;x Ha TO, uTo «JHeBHUK)Y Muxanna ®Papajies «peacTaBiasier coG00 JOKYMEHT MCKIYUTE b=
HOT0 HAyUHOr0 MHTepecad M BAYKHOCTM», HECMOTPS HA TO, YTO, BEPOSTHO, HU OJMH U3 JIOJEH HayKu
«cpaBHMMOl ¢ HuM (PapajeeMm) BeIUUMHBI He OCTABHJI JIMYHO 3AIKMCH, KOTOpasi Gbuia GBI OJHOBPEMEHHO
“raK nmojiHa ¥ Tak noyuurensHay (T. Maptun), — npouuto Gojee 65 Jyier, mpeXxue He)Keau PYKOBOJ-
crB0 KOpOJEeBCKOro HHCTUTYTA B AHIMIMM pelmmio onyO0JMKOBaTh 9TOT «{HEBHHK».

B cBs3u ¢ npas3aHoBanuem (B 1931 r.) croserHsi €O JHsT OTKPBITUST 3JIEKTPOMAarHUTHOM HMHIYKLHH
.¢ 1930 r. B JloHmoHe HavaTa padoTa 1o U3faHuio «[IHEeBHHKAY, IO HEINOCPEACTBEHHbIM Ha0II0AEHUEM
TeHepaJIbHOT0 cexperapsi uncruryTa Tomaca Mapruna. BhinycKy nepBbIX TOMOB JHEBHHKA Ipes-
amecTBoBasia cratbsi T. Mapruna B )xypHane «Naturey, rae ObUIM NpHBEJEHL ABTOPOM HHTEPECHbIE JaH-
HbIE O pyKOmMCHOM HaciencTBe Papanes.

K Hacrosiemy BpeMeHH H3iaHue «[lHeBHUKA» 3aKaHUMBAETCsI, B CIENMAaJbHBIX JKypHaIax
NMOSIBUJIMCH PELEHSHM Y)Ke Ha ISAThIl TOM. Bcero mnpejnosnoykeHo u3garh ceMb TOMOB, 00BEM KOTO-
PHIX XapaKTepusyercsi, HalpUMep, CIeAyIOIUMH faHHbMI: T. I nmeer XXV -+ 430 crp., 1. I —
XVII + 467 crp., . 11— XII+ 466 crp., 1. IV— XII+ 448 crp., T. V— XIII 4456 cTp.
u T. VI— XIV + 495 crp.

HenpepbiBHYIO 3anuch CBOEH 9KCIepuMeHTanbHoil paborsl B «[IHeBHuKkey Papaneit Ben ¢ 1820
rno 1862 r. Taxkum o00pa3om Hauaao «{HEBHMKA» COBIAJO C TEM I'OJOM, KOTAA 29-JeTHUH y4YeHbIH Ha-
nedaran B «Philosoph. Transactions» cBOI0 HepByI0 CTaThio, KOIa OH OTKPBLUI HOBBIE COEIMHEHHSI
yIVIsg ¥ XJI0pa M KOIjJa OH IIOCJe mepuojia 7-ieTHero npedbiBanusi accucrenTom Femdpu Jeu Obut
Ha3HaueH 3aBelyIOLM XUMUUYeCKoW naboparopueil mucTutyTa. «lHeBHHI» 3akamumBaercsi Papa-
_JIEEM 3a YeThIpe roja 0 CMePTH, B IO/l IPOBEJECHHs II0CJIEJHEr0 UCCIIE/I0BAHHS 110 BONIPOCY O BIIMSIHUH
MarHeTusMa Ha pasfuuHble NPOSIBJIECHHST CIEKTpA.

Wrak, cemb TOMOB «[{HEBHHKa», sIBJIsISICb COOCTBEHHO <«wiafoparopHbM 0J0KHOTOM» Papanes,
“METO/IMUECKH COEJMHSIIOT B HEOOBIKHOBEHHO »MBOH M 3aHMMATEIbHOH (opmMe BCE MOMEHTHI €ro Haydy-
:HOIt paborsl. K 0c00eHHO MHTEpECHBIM 3Tanam «J[HeBHHMKa» OTHECEM CJIeAYIOLIne JaThi:

1822 r. — OTKpBITHE 3JIEKTPOMATHUTHOIO BpALIEHHS;

1823 r. — u30panue B ujeHbl [TapmKCKOi axkajgemuu Hayk;

1824 r. — usdpaunue B wiensl KoposieBcKoro o0miecTea;

1825 r. — HasHaueHHe JUPEKTOPOM J1adopaTopuH, OTKphITUE 0€H30J1a;

1827 r. — ucciieloBaHue ONTHYECKOI'0 CTEeKNa;

1831 r. — OTKpBLITHE SIBJIEHUST 3JIEKTPOMArHUTHOM MHIYKLUU;

1833 r. — OTKpbITHE 3aKOHOB 3JIEKTPOJIM3a; Ha3HaueHHe INPodeccopoM XUMUH;

1835 r. — OTKpBITHE «CBEPXTOKA», IOJIyYeHHE I'0CYAapCTBEHHOII CTUIEHIUH;

1836 r. — HAYaa0 TPEXJETHUX MCCIENOBAHUM 10 (PUKIMOHHOMY 3JIEKTPHYECTBY; HCCIENO0-
‘BaHUE €MKOCTH KOH/JEHCATOpa; NepBbiii Iroj KOHCYJbTHPOBaHHUsI B BpuTaHCKoi Kopropauuy Io yI-
PaBJIEHUIO MOpEIJIaBaHUEM;

1845 r. — pauajgo TpPEXJETHEro Iepuofa MCCIe0BaHUI JHaMarHeTusMa;

1850 r. — uccnegoBanue armMoc(epHOro 3JIEKTPUYECTBA; BHUMaHME K Ipo0jeMe OTHOLIeHWSI
‘CHJIBI TSATOTEHHSI U 3JIEKTPHYECTBA;

1851 r.— HucClef0BaHME CUJIOBBIX JIMHUI; M3yuyeHHe CMep3aHusl JIbJa;

1855 r. — OKOHYaHHe IyOIuKaluu paboT 10 MCCIIEN0BAHUIO BJIEKTPUYECKUX SIBJIEHUM;

1856 r. — ucciefoBaHME OTHOIIEHWH 30JI0TA M JPYTHX METAIOB K CBETy.

ONBIT CUCTEMATHYECKON MOKYMEHTALMM, TAK YCTOWYMBO NPOBEIEHHON B «I{HEBHUKe», HE ObLI
st Papayiest HOBbIM JiesioM. Mbl 3HaeMm, YTO HaBBIK ydeTa, PUKCAlMH M paboThl HAall KHUTaMH U JIeK-
LUSIMA C TIEPOM B PYKe y)Ke B JI0CTATOYHOH Mepe moaroroBua Papajiest K NpaKTHKE BeleHHsl Opra-
{HU30BAHHBIX JIa00PATOPHBIX 3aMETOK.

Cosepiuasi nyreuiecrBue B xauecrse crnytHunkd JleBu, dapayeit u Torjaa rnoajaepyXupa CBO Ie-
penucKy ¥ BeJ JIHeBHHUK. PesioMupysi CBOe HACTPOEHHe, OH INUIIET O TOM, YTO eMy HeoOXO[uMO
Bcerga «HaOmonarb, u3dydyarb M paborarby...

Creabl 9T0H paborsl Ha/L CO60i OTYCTIIMBO BHIPAYKEHBI M B HAYYHOM « IHEBHUKE», KOTOPBIA mpei-
-cTapysgier €o0010 MOKymeHT 0co6Goif HaydHou, OGuorpaduueckoif, MCTOpUYECKOH LEHHOCTH.

XapakrepHo TO BIMSHUE, KOTOpoe okasan «[{neBHux» Papanesi Ha popmy ero HanedaTaHHbIX
«crareit 1 3ameToK. OHM, B OCHOBHOM, COCTOSIT M3 KOPOTKMX Pa3/esioB, KaK Obl MaJI0 3aBUCSIINX OAMH
OT APYroro M o0beJIMHEHHBIX JIMILL I10CJIe/0BATeNIbHOI Hymepauueil. HecoMHeHHA CBSI3b MeXy CO-
JiepKannem «JneBHMKay M copepykannem onyoinkoBanHerx dapajeem Tpy/I0B, — IOCIEHUE ABJISIIOT
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€A 3aUMCTBOBAHUSIMHU U3 «,]:[HeBHPIKa», HO: TIe=
pepaboTaHHBIME  JJIsT  LieJIe  crienuanbHOro
M3]1aHusI. é

ITpu ofmem Koauvecrse pador Papanes
B 158 equmuui, npu o0mmeil MOPsIIKOBOI Hyme-
panuy ero 3aMeTOK, IOCJIENHSIST M3 KOTOPBIX
obo3nauena nomepom 16041, mbr umeem Hare-
yarauueiMu B «Philosophical Transactions»
30 «MccnenoBanuii 1o 3meKTpUYECTBY», COAEP-
sxamux 3 430 maparpados.

Pyxonucu  «[{HEBHHKa» HMEIOT CBOIO
uctopuio. Ilocnmenusii 3amuce Papanes B
«JIHeBHUKe» pmatupoBaHa 12 mapra 1862 r.
B 1867 r., 25 asrycra, Papaneii ymep, u
y)Ke 4 HOosiGpsi 9TOr0 JKe Troga B IPOTOKOI
pyxoBoacTBa KOpPOJEBCKOT0 HMHCTHTYTA 3aHO-
cuTCs1 3anuch o 3asemanun Papanes: Papaneit
repefaBaj] MHCTUTYTY miectb TomoB in folio
«3amerok 00 ombirax» (Experimental Notes),
JZBa ToMa in quarto Takux jKe 3aMETOK M He-
‘CKOJIBKO HereperuieTeHHbIX TeTpajeii. B camom
sasemanun  Papajesi, mnomeuyeHHom 1855 r.,
JIOCJIOBHO CKa3aHO Ccleaylomee: «Pasinunbie
<punocopckue 3amedanusi 00 ONBITHOM HCCIIERO0-
BaHMM, HA NHCcYell Oymare, nmepeHyMepOBaHHbIE
110 CepHsIM M OTYACTH IeperuIeTeHHble B ISITH
TOMax, KHUTa B 4eTBEPTh JIMCTA (QUIOCOPCKUX
3aMeTOK, Jpyrasli IoToyle B YeTBEPTb JIUCTA
“TAKMX JKe 3aMeTOK»... OJHAKO BIOCNIEACTBHU
K yKasbiBaembiM Papajieem maTepuaniam IpH-
‘COEUHWINCh 3amMCH PaloT, BBITOIHEHHBIX
f10cNIe cocrapieHust 3asemanusi. dapaneit ocra- Muxann dPapaneit.

BHJI, CJIENOBATeNbHO, PYKOMHUCHBIA Marepua

Juist mecty TomoB in folio, K KoTOpsIM pyKO-

BOJICTBO MHCTHTYTOM NpHOABMJIO €Lle ABa TOMAa, COCTABMB MX M3 Pa3pO3HEHHBIX Gymar, mepere-
TEHHBIX CXOAHBIM C APYrMMH TOMamH 006pa3oM. ITH maTepHasbl, COBMECTHO C JIByMsi TOMamu in
quarto, U COCTABJIAIOT KOMIUIEKC pyKomucei «[lHeBHHKa».

Bonee 4 000 crp. 3aech Hamucanbl coOCTBEHHOM pykoit dapajesi, 3a MCKIIOUEHHEM KpaiiHe
PEKNX BCTABOK, BIMCAHHBIX UY)KOi PYKOH, HO IO COAEPYKAHMIO OTHOCSIIMXCST K TeKcry dapanes.
Tlouepk Papaness ToHkuil n sicHblii. Kaxnas crpaHuna pykomuceil M Kaxabii naparpad OTHeCeHbI
K JlaTam WM TOPAAKOBOI HyMepalyu, KaKIblii JIUCT JIOBOJIBHO TECHO 3AIOJHEH M C ITPABOH CTOPOHEI
JINCTKOB MHOIZA J{00aBieHbl cOOCTBEHHOPYUHble pucyHku Papanes. Kax ykaswviBaer T. Maprtun,
9TH Haﬁpocxu «HApHCOBAHBI rpy60, YBEPEHHBIMH M CKYIBIMHM JIMHUSIMM, HO MHOIME€ M3 HHMX BECbMa
BBIPA3UTEIBLHBI U JIAI0T MOHATHE 00 naoGpamaeMOM npnﬁope, BITIOJIHE aJeKBaTHOE €ro Ha3HAYCHUIO
u ropasno Gosee NMpUATHOE, YeM (OpPMasIbHbIE AMArPaMMBI, KOTOPBIE CONPOBOYCAAIOT ONyOIMKOBaH-
HBIE CTATBHY.

BripadaTbiBasi B IpOLleCCE yuera MeTOR CBOMX 3amuceif, <apajeil JuIiIb CO BTOPOr0 TOMA
in folio BeaeT HENPEPHLIBHYIO U IOCIIE0BATENBHYI0 HYMEPALMIO aparpados, B MePBBIX dKe 3amMeTKax
ATy HyMepalHuio HECKOJIbKO pPa3 mnpepulBaeT M HAUMHAET 3aHOBO. OTMETHM, 4TO COOTBETCTBUSI MEXIY
mymepaiyeit naparpados «[uesHuka» ¥ naparpadoB B ony6iuxoBaHHEIX dapajeem TpyAax He Cy-
WIEeCTBYET, HECMOTPSI HA ONMCAHME OJHOTO M TOro >Ke mpeamera. BepTuxanbHasi 4epTa, MMEIOIAsiCst
Ha OOJBIUMHCTBE CTPAHUI] PYKONMUCH «[{HEBHUKA», Ce/IaHa BCErAa IepoM, CTPOro TNOCPEINHE JIMCTa
" 0603Haqae'r, BEpPOSITHO, T€ MeCTa, KOTOPBLIE MCIOJIbL30BAHbI JUUIs1 IevaTH. «ﬂHeBHHK» HE COBCeM CO-
OTBETCTBYET CBOEMY HA3BaHHIO. 3aMeTKH JeHCTBUTEIBHO MIYT XPOHOJOTHYECKH IO0CJIE0BATEIBHO,
HO BKJIIOUAIOT JIMIIb OIMCcaHue HAYYHBIX ONBITOB UJIK TOrO, YTO CBSI3AHO C MX COJiepyKaHHUEM. Tlo Mmepe
X0Jia 9KCrIepUMeHTOB Papaneit yunThIBACT B (JIHEBHMKE» HE TOJBKO JJAHHbIE, «OI'DAHUYEHHbIE CTeHAMI)
nab0paTopud, HO BIMCHIBAET B PYKONUCH M T€ HAOJIONEHUST, KOTOPLIE SIBISIIOTCS, MOYKET OBITh,
HKOCBEHHBIMH HMJIM JOIIOJITHHTENBbHBIMM K OCHOBHBLIM.

B «JIHEBHUKE» MMEIOTCSI, HAmpUMep, OIMCAHUS HMCCIE0BAHMN 3aBUXPEHMH M BOJHHUCTOCTH,
'BLI3BAHHBIX KOJIEOAHUSIMH HA TOBEPXHOCTH YKMKOCTH; WHTEPECHO, UTO OJHAKALI B CHIPOii fens Pa-
pazieil ycapllag, Kak II0BO3KA NMUBOBapa rpemesia 1mno OYyJILDKHUKY MOCTOBOI, M YBHJEIN, UTO J0M<Ie-
Basi BOjia, COOPABLIASICS HA BEPXYMIKAX MyCTHIX 60YEK, HAKOILUISUIACH MACCAMH, OYeHb IOXOYKUMH Ha
,prTepeCOBaBlIlHe €ro 3aBUXPEHMSsI: BCE 9TO Habofare/lb OTMETHJI M B CBOEM ((,ElHeBHP[Ke».

Koneuno, OCHOBHasi pabora dapajiest mporeKana B CTeHaX €ro MHCTHTYTCKON J1aG0paToOpuH,
HO He OGbUTH MCKJIIOYEHBI TAIOKE W CIIydau Bhlesfa JUlsl MPOBeJeHMs ONBITOB ¥ HaGIIofeHNH B MHBIX
mecTax. 9T0 BOBCE HE OTPAKANIOCh Ha mosiHoTe yuera. B 1831 r., nanpumep, B CBSI3H ¢ PA3BUTHEM KC-
TIEPUMEHTOB I10 MHYKTHPOBAHHEIM SJIEKTpHUecKHM ToKam, dapajieil padoran, KaK OH IMULIET, «y M-pa
Hpucrmy. Tlospuee onbiThl Papajiesi «C paspeutenust Kopossy npoucxomunu B Kensington Gardens,
xorpa Papaneit nporsHyn uepes Round Pond npoBox ¢ ruiacriHamy, OMyNIEHHBIMH B BORY, YTOOBI
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JlaGoparopus Papanes

TIPOBEPUTH HEKOTOpPBIE IPEACTABJIEHUSI 0 BO3MOYKHOCTH MHAYKIHWHM MAarHMTHBIM ITI0JIEM 3emsu ¥ B Ha-
Jexne Ha0MoJaTh BJIMSHUE €€ CyTOYHOr0 BpPAalleHHsl.

B «[lueBnuke» dapajieii onucbBaeT CBOM NPUOOPLL U Ty CBOe0GPa3HyI0 SBOJIOLHUIO, KOTOPYIO OHHM
B XOJIe ONbITOB MMeJH. Cliefysl HEeIPePhIBHO 3@ OJIHOM U TOM YKe MBIC/IbIO, NIPO0OYsi CriepBa OAHO, 3aTem
npyroe, dapajieit HACTOHUMBO ¥ TIATEIBHO YUMTBIBAET B «[HEBHUKE» KaK O)KuJaemble, TAK U TPO-
TUBOPEUMBLIE MOCIEACTBYSA. He yH0BIeTBOPsISCh TOJbKO HATHYMEM MIIM OTCYTCTBHEM HPEIBH/ICHHOIO,
yueHBIif CTPEMUJICST 3aKPENUTh B OTUETJIMBOI 3alHCH KaK HaljeHHbll d(dexr, Tak u Bce Bapuaiyu
BO3MOYKHOCTeH. 3aKOHYEHHOCTh, MPELYCMOTPEHHOCTb XapaKTEPHbI 3[Ch /IS MblIUIeHust Papajes.

B Buae «[IHEBHMKA» Mepel IJia3amH YMTATeNsl 3aKPEIIeHbl XapdKTepOJIOrHUeCKUe CIIEB! BbI-
nawomeiicst munoctu Papagesi. «Ero MCKIIOUMTENBHOE MCKYCCTBO M M300PETATEeNbHOCTD KaK dKCIe-
PHMEHTATOPA U ero HACTONYMBOCTB Iepes JIMIOM HeyJdauu» S3AECh OTPAKEHbI COOTBETCTBEHHO C NP~
3uanuem DPapajest B TOM, YTO (HUKTO HE MOJO3PEBAET, CKOJBKO J0TAJ0K M TEOPUH, BOZHUKAIOLMX
B YMe MCCJIEOBATENs], YHUUTOYKAIOTCA €ro COOCTBEHHOM KPUTHKOM)... — (KOIAA efBa Ju 1/, BCeX
€ro IPEANOJKEHUIA W HafeXKI OCYIIEeCTBISETCS). g

To Goratoe u HeyTOMUMOE BooOpakeHue dapasesi, Koropoe ormeTwia eule TuHAANb, HAXOAUT
cefe sipKoe BBIpKeHHE Ha cTpaHuuax «HeBHuKa». Ho u B aToit obnactu Papajeil mepuresneH 1
MeToauyeH. B npoTuBonoaoxHocTh cBoemy yuureio lemdpu Hesu, Papazeii npu moMouu «IHeBHUK
0CO3HAET M CHCTEMATH3MPYET TO, YTO TPH OTCYTCTBMM HABBIKOB K OTUETJIMBOCTH y JIeBU BbIpQKaeTCst
B HEKOTOPOii Geciopsiounocry. Kax yxassBaer u cam dapajeii: «HecMoTpsi Ha 60JIbIIOE BIMsIHUE HA:
Hero JIeBH, OT IOCJIETHEr0 OH y3HAJI TO, YEero emy ciefyeT usberarb, T. €. MaHepy paborarh OBICTPO ¥
OT/eJIbHBIMU CKauKaMu». Bce 9T0 MeToanueckoe pasnuyue 0Tpasusioch U B «[JHEBHUKE», IPU IIPOCMOTPE:
KOTOpOro Opocaercst B IJ1a3a KpaiiHe CHCTeMaTHIeCKHi 1 METOAMYECKHI XapaKTep COCTABJIEHHs 3anme-
TOK, BECbMA OTJIMYHBI OT (HEAKKYPaTHOCTH 3aMeTOK 00 ONbITaX ero npejecrseHHuKa B Koposiesckom
uncruryte — Femppu [esn». OfHoii n3 HauGosee LEHHBIX M 3aMETHBIX 0COOEHHOCTEH «[IHeBHMKaN-
SIBJISIETCSI €r0 «JIMYHBI M «3MOLMOHANBHBIMY KOJIOpUT. Bce 3TO OTCYTCTBYET B ONyOJMKOBAHHBIX
cratbsax dapajes, UMEIOLIMX, TAK CKa3aThb, «OQUUMATIbHBI CTHIbY. Papajeil 3a00TIMBO COXpaHsET
u Gepexxer «[IHEBHUKY, 00pallaeTcsl K HeMYy M, OYeBHJIHO, (COBETyercs ¢ Hum». B cBoux saboparop-
HBIX sanucsax Papajed He OrpaHUYMBAETCS CYXUM IEepeuyMCJIeHUueM J@HHBIX, HO JAOIOJIHSIET OCHOB-
HOM TEKCT M BBHIpAKEHHEM 00LIMX Cy)<IeHUH, HACTPOeHWH, NMEPeKUBAHUM, NpaBAa, CONPSHKEHHBIX
¢ paGoroii. IToguepkuBasi CBOE Y/IOBJIETBOPEHYE, MHOIJA OH TEKCT YBEHUMBAET CJIOBAMM: (BECHbMa:
XOPOIINI 3KCIIEPUMEHT. YCHUUBOCTb, YBJIEYEHHOCTH M COCPEJOTOYEHHOCTh B PadoTe OTpaykaer 1
«JIHeBHUIO®, BCrioMHMM, KaK IOCTOPOHHUE 3PUTETH YIOPHBIX 9KCrepumenTos dapajesi cipawusa,
He CKYYHO JIM emMy, u Kak <dapajeii ¢ ynblOKoi yBepsul, 4YT0 «Ha CBeTe HET YeJioBeKa, cyacr-
JIUBee eron.

CrpaHuubl «{HEBHUKA», IOCBSILEHHLIE JETANLHOMY OIMCAHMI0 KaKoro-iubo uccieoBanus,.
HEePEeIKO 3aKaHYMBAIOTCs naparpadpamu ¢ yKazaHueMm IOCIeNyIOmUX 3aaq M Iy Teil K UX paspelleHuio.
ITH 3a]aYM U YT KaK Obl BLITEKAIOT U3 OCHOBHOI'O ONMCAHMSI, KOTOPOE, TAKUM 00pa3oM, YBSI3bIBACT I
¢ obmeit uennio pador Papajesi. &

Mogauka 1a60paTOPHEIX CBeEHUiT TOTIONHAET OCHOBHOE M camoe cyuiecTBeHHoe. JUisi ngyyenust
TEXHUKU M METOAMKYM HayyHoil paborsr dapajest HeoOXOAUM TLIATENbLHBIA aHANINU3 ero paboyero me-
c¢Ta ¥ opyauit Tpyaa. «[lHeBHUK»Y ABsieTcsi O0raThiIM MCTOYHMKOM MarepHasioB JUisl TAKOro Mccieo-
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«[IHEBHUKY», 4YTO B Jaboparopuu & #—1r
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TOpYIo NposBs1 Papajeil B 0THO- .
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M30JIUPYET IPOBOAKY KaTyIIeK B ;//zi e & P Y //...

CBOMX M3BECTHBIX OIBITAX C HMH- 7 A
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JYKIYeH, TNpoKIageiBasg —HIHYP

M@Ky BUTKaMM TOJIOTO IIPOBOAA o s ull A

U pasjensisis UX CJI0H KOJIEHKO-
pom. OH cam fenaer raabBaHo- Crpanuyka n3 aueBHuxa dapajes

MEeTpbl, MCIONb3yeT OTXOABl M

T10Cy/ly, BHHMATE€JIbHO YYHTHIBAsI

©0CO0EHHOCTH TOTO WJIM MHOTO marepuana. «bBemox siina, — Hanpumep, sameuaer Papajeif, — oueHb
XOpOUL JUisi 3aBUXPEHHi U T. J. :

OnHAKO palUoHANBHAs MNPOCTOTa O000PYMOBAHMSI, HECIOXKHOCTH TEXHHKH 9KCIIEPHUMEHTAb-
#Oro nporecca (Kak IOJOYKUTEIbHBIH (AKTOP) HECOMHEHHBI: «yCJIOBHUSI, B KOoTOpbiX <dapajeii mpo-
HU3BOMJI CBOM OIBITHBIE HMCCJIE/IOBAHUST, UPE3BLIYANHO HECIOXKHBI U, BOOOINE IOBOPsi, HE BLIXOTUIH
‘M3 PaMOK YHMCTO Jab0opaTOpHOif 006CTaHOBKM. TeM He MeHee MBI BCTPEYAEMCSI 3/[eCh CO BCEMH
-ocuom)mmn 9JIEMEHTAMU COBPEMEHHBIX 9JJIEKTPOSHEPreTHYeCKHX YCTaHOBOK (akajx. B. ®. Mur-
XeBHY),

Pyxomnuce nepBoro Toma «IIHeBHMKa» NpeACTaB/sieT co00i MeHbIIMit U3 BYX TOMOB in quarto,
1MeeT Byl HEO0IbIIOro GII0KHOTA B 3eJ1eHOM neperuiere. Ilepros BpemeHH, 3/1eCh OTPAYKEHHBII, C CEHTSI~
Opst 1820 r. no aexabps 1823 r. 3anucu 3a ceHTs0pb 1821 r. cofepykaT ONMUCAHHUE OIBITOB C 3JIEKTPO-
MarHuTHbIM BpAIlleHHeM, KOTOPbIe MOBEeJM K H3BECTHBIM HefopasyMmeHusiv ¢ Bosiacronom. Bropoit
Tom (in quarto) pyxonucu oxBaThiBaeT nepuoj ¢ sexadbps 1823 r. no Hos6pe 1832 r. Itor TOM 3a10J1-
HeH Jumb Ha e Tperu. B 1831 r. dapaneit, BUAHO, peluusi BeCTH 3alUCh Ha OTJAEIBHBIX JIMCTKAX
Ticyeid Oymaru ¢ rmocjiefyonmM CIIMBAHHEM MX B TOMUKH M 103TOMY 006pa30Baj MapajulelbHO Iep-
ot ToM in folio (¢ deBpansa 1831 r. no mioub 1832 r.).

OTKpBITHE 3JEKTPOMATHUTHON MHAYKIUM, MOKyMeHTaibHO odpopmienHoe B I u Il cepusx «duc-
AIEPUMEHTAIBHBIX HCCIEA0BAHNIN, B 9TOM TOME «JIIHEBHHKa» MMEeT IepPBHYHBIA yderT.

INocnenytomue Toma in folio MMeEOT B KOHIE IOC/IEIHION 3amuch (HEYAAUYHBIX OIBITOB C 00-
Hapy)>KeHHEeM BJIMSIHHSI MarHeTusma Ha CBET).

CoBpemeHHOE H3JaHue «[IHEBHUKA» SIBJISIETCSI XOTSI M 3aro3fajbiM, HO TEM HE MEHee BecbMa
110s1e3HBIM MeponpusiTieM. Tlepesoa «I{HeBHMKA» HA PYCCKUii s3bIK HeoOxoaum. He meHee cepbesHbIM
JIeJIOM MOYKeT OBbITh NePeBOJ «IDKCIEePUMEHTANIBHBIX HMCC/IeJ0BAHMIN, TOKA OTCYTCTBYIOIMIA B HalIeif
nepeBojHOM JuTeparype. Eciu B «DKCrepuMeHTaNbHBIX MCCIIEI0BAHHUSXN... MBI HMeeM, IO CJI0Bam
<Papajest, «BepHOE OTPKEHHE MJIM YTBEPYKIEHHE HANPABIEHUS U Pe3YILTATOB BCEr0 MCCIIEIOBAHUSY,
TO B «JlHeBHHMKe» MBI HAHJEM JaHHBIE JUISI M3Y4YEHHUs] TOH KyJbTYpBI TPY[AA, PASBUTHIO KOTOPOW
JO0DKHA cojaeiicTBOBATh MCTOPHUS HAYKHM H TEXHHKH.
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,Beitrige zur Geschichte der Technik und Industrie®
PumMckasa pamacckasi craib

B 1859, 1862 u 1863 rr. o010 cenenust Hunam Bonusu nobeperxns Anb3eH3yH/[ B TOp(siHuKax Obiiar
obHapysKeHa LEHHAs] HaXO0/IKa — TPH PUMCKHX KOPalJisl C IPy30M, TOBHAUMOMY, IIOTEPIEBIUHE KpY-
nieHye Bo Bpemsi Oypu. [[Ba U3 HUX 3aTOHYJIM, 4 TPETUHl cea HA necuanyio ormenb. Cpeau Kopabesb-
HOT'0 IPy3a OKA3aJIMCh CBBILIE CTA Medyeil, yrBapb U MOHeThl. Ha meuax Oblii 0OHApY)KEHBI PUMCKHE
METHI, @ MOHeTH — JUHAPHI Bpemen Burenusi, Kommona u Maxpuxkyca — Jajiid OCHOBAHHE yCTaHO-
BUTb BPeMsi KOpaGJeKpyLIeHns1 — TepBasi MOJIOBUHA TPETLEro BeKa H. 9.

[pu Gawikaiiuiem NCCIe0BAHNH METAJUIA KJIMHKOB MeYell 0Kasaioch, YT0 OHH HMEIOT CTPYKTYPY
namacka. I1o BHEIIHEMY >Ke CTPOEHHIO STH MeYM ONpPENeNHJId KaK IJIaJluaTopCKue, T. €. AJHUHHbIE,
06010/100CTPbIe, CKOHCTPYMPOBAHHEIE TAK, YTOOBI MMM MOXXHO ObUTO pyOUTH M KOJIOTH. !

Crioco0BI IIPOM3BOJICTBA JamacKa JOBOJIBHO Pa3H000pasHel. HasapHOro mamacka HaCcUUThI-
BAeTcsl TPU BHJIA: TIOJIOCATBINA, YIVIOBOM M LBETOYHBIH (pO30BhIA namack). Ha puc. 1, 2, 3 u 4 mnoxa-
3aH0 ux crpoenue. Ha puc. 1 sICHO BUiHA CTPYKTypa IOJI0COBOTO Aamacka, BbIpa0OTaHHOIrO MPOCTOMH
CBApKO# CTalTbHBIX I0JIOC, HATOYKEH-

HBIX JIDYT Ha Apyra, IpUYem IH0a0Chl e~ ey P =
crany ¢ GOJIbIIMM M C HE3HAYUTEIb~
HBIM COfIepYKaHMEM YIiepofa dvepe-
ayworesi. Ha puc. 2 sicHO BuaHA
CTPYKTYpa YIJO0BOTO J[amacka, Bbl- |
paboTKy KOTOPOI0 MOYKHO Ilpejcra-
BUTH ce0e Cieayiolmum 00pas3om; eciiu
B3SITh OJIOCY JlamMacKa C I10JI0COBO
CTPYKTYPOii M CKPYTHTb, 3aTE€M IIPO-
KOBaTh ee 1 cOOKY K Heil NpuBapuTh
TAKyIo YKe Moiocy, HO CKPYYeHHYIO
B IPOTHUBOIOJIOYKHYIO CTOPOHY, TO B
pesyJsbTare IOJYYUTCS CTPYKTypa
B BUAE YTOJbHMKA MM PUMCKOI
GyxBbl Y, OCPEU KOTOPOIA sICHO 060~
3Hauaercsi oceBast JyuHMsA. Ecnm e
J[BA TAKMX JlaMacKa CBApHUTb BMECTE,
TO B pe3ysbTare II0JIYYUTCsT CTPYK-
Typa Jamacka, KoTopasi B PUCYHKE
Gyjer umerb OyxkBy W. Takas cTpyx:
Typa lamacKa, oKazaHHas Ha puc. 3,
6bU1a 00HApY)KeHa Ha OHOH CTOpOHE
00710MKa HAWIEHHOI0 HMIAMCKOr0
Meua, B TO BpeMsl KaK Ha ApYyroi cTo-
poHe 00s10MKa mMeda CTPYKTypa Obuia
HECKOJIKO HHast.

3ameuaresbHO, 4TO M HA COBEP-
LIEHHO NPOPYKABEBIIMX 06J0MKAX Me-
yejf{ coXpaHwiach CTpykrypa fAa-
macka. I'lpu cunbHOM OOKOBOM OCBeE-
HEeHUM 3Ta CTPYKTypa BBICTYNAET
eme pesue. Ha mpopiaseBumx 06-
JioMKax ObUTH 00HAPYXKEHBI BCe TpH
BBIIIE MEPENMEHOBAHHBIX BUAA CTPYK-
TYphl JamMacKa.

Po3oBpiii famMacK II0KazaH Ha
puc. 4 B HaATypAIbHYIO BEJIHYHHY.
Cr10co6, KoTOpLIM PUMIIsIHE BhIpaGa-
TBIBAJTM  9TOT BMJ jamacka, He-
WM3BECTeH, Prc. 2. YrioBoii amacK.
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Upennonoykenne Bexa (aBTOpa KaacCHUeCKOro
Tpyna «Vicropust ykenesa»), 4To CTPYKTypa Jamacka
(1amacckoe —meperuieTeéHue) IPOXONUT Yepe3 BCIO
Maccy MeTayjia, TpPU HCCIEN0BAaHMU MEIKHUX 00JI0M
KOB KJIMHKOB Meueil He onpasaanock. Ilpu mccre-
AOBAaHMM Npe)kje Bcero Opocanach B Ijasa pasHula
CTPYKTYPbI AaMacKa Ha OJHOM CTOPOHE KJIMHKA Meda
U Ha Apyroii. ITocie TOro Kak KJIMHKU ObUTM OOBHTBI
JINCTOBBIM LIMHKOM M IIOTPY)KeHbl B HATPHEBYIO Ille-
JI04b, [HKABUMHA C KJIMHKOB OblIa yjaJieHa M TOTja
Oonee TBepible YACTH [JamMacKa BBICTYNMJIM OYEHD
IUIACTHYHO. A mocie uuiu(OBKH, IOIMPOBKH U MPC-
TPABKU 5%,-HBIM PacTBOPOM a30THOIl KHCIOTHI IIOMIe-
PEUHOTO;CEYCHNST KIMHKOB HA HeM MaKpPOCKONMMYeCKH
BBICTYIIMIIH TeMHasl NPOCJAOHKA M TEMHbIE II0JIOCH!.
Orn Gosee Teepnele mecta ¢ GOJBLIIMM COAEPIKAHHMEM
yTIiepo/ia OhllM yMblIUIeHHO BBApeHBI B 00jiee MST-
KyI0 Maccy.Cramd. K3 cka3aHHOT0 MOMKHO IIPEAro-
JIOXKUTD," MT0 IpPU BHIPA0OTKE Meuel cHauana KOBajCs
OCTOB, @ 3aT€M HA HEro ¢ IByX CTOPOH
HAca)KNBAJKCh IPOKOBAHHbBIE JaMacCKue
110J10Ckl. JIeaBusi y BCeX 00JIOMKOB Me-
yeil ruiagkue — 0e3 Jamacka, cienoBa-
TEJBHO, OHH ObLIM IPHBAPEHBI OTJENBHO,
YaCcTOo IPU NPOKJIAJIKE Y3eHbKOM! I10JI0CKU
I10JIOCOBOT'0 Jamacka. Pasnuna ey
JIe3BHEM Meua U ero Cep/LEeBUHON BCIOAY
BBICTYIIAET OTYETJINBO. B HccaenoBaHHOM
00s0MKe ObL1a BBapeHa B JIe3BHE KJIMHKA
elle oOfHA CTajJbHAasl ILIACTHHA, 4YTO B
TEXHUYECKOM OTHOIUEHMH 3ac]yyKUBaeT
Gosbmioro BHumanusi. B mMecre mepexona
MOXAY KJIHHKOM M PYKOSITKOH TaKykKe
OueHb SICHO, II0 KpaliHeif Mépe B yroJib-
HOM JlamacKe, BHJHO, 4TO IPOKOBAHHbIE
JlamaccKue IIJJACTMHKM HaBapeHbl Ha
CpenHoK YacTb KiauHKa. Ecmu Bemor-
perbcsi B pHC. 5, TO B 3TOM MOYKHO
yOeauTbes, TaK KaK PUCYHOK Jamacka

p: B PYKOsITKe mnponajnaer. B medax e c
Puc. 4. Po3oRblii famack Ha NPOprKaBJICHHBIX KYyCKax. 10JIOCOBBIM JIAMACKOM 9TOT'0 YTBEPXKAATh
2 C TaKOil yBepeHHOCTBIO HeNb3sl.

Hapapka cTanu B PUMCKOM OPY>KMH M3BECTHA. YrKe IUTHPOBaHHbI Bex 00 0fAHOM riaauarop-
«cKOM Meue juuHOM 700 mm, Haiimennom B Peiine Gimsm roposma Bouma, ropopur cieaywouee: «OH
TIOKA3BIBAET CBOEOOPA3HOE YCUIIEHHEe OCTPHUST HAaBApKOH CTAnbHOro jesBusi». O HUAAMCKHMX Me4aX TOT
sie Bex rosopur: «XapakTepHbIM SIBJISIETCS YCHJIEHHE OCTPHS HACaKOi CTalbHON0 HAKOHEUHHKAM.
JBa uccre0BaHHBIX 00JI0MKA HMAAMCKMX MedYell MOKa3blBalOT, YTO Y HMX HE TOJBKO OCTPHS, HO H
J1e3BUsT LIEJIUKOM U3 HABapeHHOW cTai. :

31ech He MPUXOAUTCS I'OBOPUTH O TOM, YTO HaBapKa JaMacka B HUJAMCKHX DHMCKHMX Medax
‘HE UMEeT HUYEro OOIIero HU C HABAPHBIM JAaMACKOM, KOTOPbI ellle 10 HeaBHUX I0p BbIPAbaThiBaJICs
B 30JIMHTEHE TyTeM CBAPKH MSITKOT0 JIUTOrO YKeje3a C My/UTMHIOBOM CTANBI0 M YTJIEPOIHUCTOM CTabio,
.cpaboTAHHOIl HA JPEBECHOM YTJie, HU CO CTPYKTYPHBIM JlaMackom (YMCTbIM AAMACKOM), T. €. CO CTapoil
‘HacTOsie MHAMICKON JaMacKoi CTablo.

Agropy pedepupyemoii craTbi H3BECTHBI TOJILKO /IBA aHAJIN3A: COBPEMEHHOI'0 HABApPHOT0 iamacKa
1) Limoxe (Zschokke)— ananna 30JMHreHCKOT0 HABAPHOIO lamacka 1 2) 3ommepa (Sommer)—aamacka
mipoussosicrBa Moaxa B Peiimmeiie. O6a aHanys3a I0Ka3bBAIOT NPH HAIMYMK HEKOTOPOW He3Hauu-
“TeBHOI 3acOpeHHOCTH cofepykanue yriuepona 0,60 wmu ¢ oxpyrinenuem 0,61%, a Bex B cBoe Bpemst
B HUJAMCKUX MEUax ONpejesus cojepycanue yriaepoga B xonudecrse 0,69,. Meraun BbILEYyIOMSHY-
“TOro Meya GBI TaKvke TMOABEPTHYT aHAIM3Y, KOTOPHIA B cpefnem noxasan 0,629, yraeposa. Bee Tpu

aHaTM3a NpUBEJEHB B CJeAylOmell CpaBHUTEeNbHOM Tabauie (B MPOUEHTAX)

C Si Mn P S
3onuHrenckas namacckas craab . 0,606 0,059 0,069 0,024 0,007
Peiimweiiackas craap. . . . . 0,61 0,11 0,14 0,028 0,016
PHMCKAS CTaMb » % o + « o « = 0,02 0,15 0,363 0,054 0,073

UT0 KAcaeTCsi KAPTHHEI CTPYKTYPHI (CTPOGHMST) IAMACCKOr0 Meya, TO noce [MPoTpaBku 5%;-Hoi
“A30THOM , KMCJIOTOH 00HAPY)KUJIOCH 3aMETHOE [1a)ke HEBOOPY)KEHHOMY IJ1asy sICHOE pacrBOpeHHe
Jamacka B Gosee cBeTsbIX M 00Jiee TEMHBIX MECTax.
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ITog, MUKPOCKOIIOM TEeMHasl 1IPOKJIAjKa, IPOXOMsi-
anasi MmoCpejuHe KIMHKA, 0Ka3anach YKeATOOKPALIEHHBIM
MEPJIUTOM, KOTOPBIA MOT ObITh PACTBOPEH TOJBKO B 0YEHD
HEMHOrMX MecTax. I[IpH3HAKOB 3aKajdKW B ITOH YacTu
Mmeua He o0Hapy)KeHO. DBoJjiee CBEeTyIo OKpaLIeHHbIE YacTH
Hax U MO 9TOk Goraroif Yrjaepoaom IIpOKIA[AKOM, T. e.
MecTa, Ha KOTOphIE HAJIOYKEH HaBapHOi 1amack, 00Hapy-
JKUBAIOT PSANOM PAacIoJOKeHHble Gosiee TBEpAbIE U Goiee
MSITKHE CJIOM, B KOTOPBIX BHIHBI TOJIBKO TEpIHMT U (ep-
pur. Ha puc. 6 moxasano B 1000 pas yBequueHHOe
CTpPOEHKE MeTajsja B TOM MECTe, Iie IPOXOAUT CBapkKa
cranu, pasauyHoi TBepaocTH. [lomepex NnpoXoAsiast
yepHasi 10J10ca B JEHCTBUTEIBLHOCTH TPECTABIIsIET CO00M
HECKOJIBKO OKHMCJIEHHBIi CBAapHOM 1IOB, KaKyLIUHCs
YKEITO-KOPHYHEBBIM. ITOT ILUOB OT/eJsieT 0ojiee MATKYIO
<{beppuToByI0 YacTb OT Gojee TBEPAOM mepauToBOi. Tpu
yepHble INPOKIANAKH, MapajuleJibHble CBapHOMY IIBY,
TPEACTABISIOT CO00I0 HE YTO MHOE, KaK YaCTHYKH IUIAKa,
BBITSIHYBLIMECST TIPU TIPOKOBKE.

Kapryna CrpoeHust MeTayula Jie3BUil COBEpPLIEHHO
wuHas. Cojep)kaHue yriepoga B METaule OT OCH  Meda
K JIE3BUSIM YBeJIMYMBAErcsi, a, Kpome TOro, B Meraje
'y KOHLIOB JIe3BMif MMEIOTCS elle ¥ JAPYrHe 3JIeMEHTHI
€ro crpoenusi. Puc. 7 u 8 moxaseBaior B 1 000 pas yse-
JIMUEHHOEe CTPOEHHE MeTajia B OCTpHAX jespuit. Mecra,
KKYIUECsT Ha PHCYHKE YEPHBIMM, MPEeACTABISIIOT CO00M
‘TPOCTUT, A MEXIYy HUMH KOe-rile OTAeIbHbIMM MEeCTamMu
seicTynaeT Geppur. OcranbHOE HKe [0Jie 3aM0THEHO UIIaMu
maprencura. CreoBaTenbHO, JIE3BUsT Medeil Obutk 3aKa-
JieHsl. He ciegyer 3a0biBaTh, YTO HKEPTBOW pPIKABUMHLI
CHauajia cpaenanuch Haubosee cia0ble 4acTH Jie3BUsl, B
KOTOPHIX 3aKalKa, MOXKET ObIThb, BhIsBMIIACH ObI emie 00-
Jtee sicHo. Tlpexae Bcero Opocaercst B IJiasa, 4To CTajib
MOCPE/H KIIMHKA He 00Hapy)KuBaeT CiefoB 3axanku. Ks
DTOTF0 MOYKHO 3aKIIOYUTh, YTO 3aKAJIUBAIUCH TOJIBKO
ne3susi. Crioco6 TaKoi YacTHYHON 3aKaJKHd HEHW3BECTEH,
OJIHAKO MOYKHO MPEANOJIOKUTh, YTO PHMIISIHE SHAJIN
€roco6 MrHOBEHHOW 3aKajKd, KOTOPBHIM I10JIb30BANUCH U
JIpyrue Hapofbl. DTOT C€rmocod 8aKiovYancss B TOM, 4TO
pacKasieHHbIe JIe3BUsI Meuell NpOTSArMBAIUCH Yepe3 Chl-
pyio IJIMHY.

Moyxer moxasaThbCsl CTPAHHBIM, YTO B CTApPUHY He
‘BCerja MPHUMEHsUIach 3aKajKa peyXyliuX MHCTPYMEHTOB,
XOTSI HEeCOMHEHHO oOHa Obuta w3BecTHa. Jl0 cux mnop
TOJBKO B JIByX ClIy4asiX yJAanoch C YBEPEHHOCTBIO J0-
Ka3aTh MPUCYTCTBHE MAapTEHCUTA B AHTUYHBLIX JKEJes-
HBIX M3Aenuax. OTYacTH 3TO MOXKHO OOBSICHHTL TEM,
YTO 0 TAKUX M3JEIUsIX [OMCTOPHUYECKOro MPOLLIOro Ham
guyero Oonee moapoOHO HEM3BECTHO. Bo03MOYKHO, 4UTO,
HAKaJIMBUIMCH COBEPLIEHHO CiydYaliHO, Hanpumep BO

Puc. 5. I'lepexox CTPYKTYpBl MeTamia
OT PYKOSITKH K KJIMHKY Meya.

Puc. 6. Crpykrypa (cTpoenue) B MecTe
nepexoza OT TBEPJOH CTajnm K MSATKOH.

Puc. 7 u 8. CrpoeHue B JIe3BUH Meya.

Hcropust Texuuxu, Boin, VL
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BpEMsI NO)Kapa, TaKue IPEIMETHl 3aTeM OXJIAJUINCh, BCJIEACTBUE YEro YTPATHIN CBOIO MapTeHCHUT-

HYI0 CTPYKTYpy. O6a mccienoBaHHBIX 00JI0MKa HUAAMCKUX Meyell, 0{HaKO, IPOIEXKAnd B BOAE WK

B cbIpoif 3emne 1 600 yieT 1 He MOABEPraaych IOXKapy, HO, HECMOTPSI HA 9TO, HY B OJIHOM M3 00JI0MKOB

He o0Hapy)keHo mapreHcura... He mor jm maprencur B Teuenue 1 600 sier TaroKe M npu 0OBIYHOMN

TEMIIEpaType NPeBpaTuThCs B Oosee ycroiunBuii nepnur? Ha aror Bonpoc ciefyer OTBETHTH yTBEp-
AuTeNbHO, mocie Toro kak Tamman u Ileiins (Tamman und Scheil), a Tawoxe I'aneman u Tperep

(Hanemann und Traeger) noxasaiu, 4r0 MapTeHCUT y)Ke Ipu HarpeBauuu n0 100° ¢ 3ameTHOlH cKo-

POCTBIO NPEBPALIAETCSA B MEPJNT, U I0CIe TOro Kak bapyc u Bpayr (Barus und Braut) myrem wus-

MEpEeHHUsI NPOBOAOCHOCOOHOCTH YCTAHOBWIIN, YTO IPEBPAIleHHe MAPTEHCUTA IPOMCXOJUT U IIPU KOM=- .
HATHOH Temneparype M YTo B TedeHme,24 jer oxono 409, MapTeHCHTA HPEBPATHIIOCH B HEPIMT,

Bd. XVIII, S. 158.

Passutue YeThIPEXBaJIbHOTO CTaHA B aMEpPHKaHCKOM NPpOKaTHOM JeJjae

BriepBrie ONOpHBIE BaJbl HPH NPOKATKE TOJOCOBOTO JKejie3a ObUIM NPUMEHEHb! B NPOKATHOM CTaHE
«rpuo» cucrembl Jlayr» (Lauth). Mcxons u3 monoyKeHusi, YTO NPOKaTKa OyAeT NpOMCXOJUTH TeM.
OBICTPEE W C TeM MEHBIIeH 3aTpaToii 9HepruM, 4em MeHblue OyIeT AMamerp HMpPOKATHLIX Bai0B, 9TOT
AMePUKAHCKUM KOHCTPYKTOP CHNPOEKTHPOBAJI NPOKATHBIA C€TaH, B KOTOPOM OJAMH Basn HeGONBIIOro
auamerpa paboraer MeXAy AByMs Bajablamu OONBLIOrO AHaMerpa, B KOTOPBIX OH HMEET Omopy Io
Bceil cBoeit fyiuHe. MaTepuai nonepeMeHHO IPOKATHIBAETCS MEYLY OOJIBIINM HUYKHUM BajJOM M TOH--
KUM (MEHBILEro AuaMerpa) CPefHUM BaJIOM, a TAKKe MEXAY HOC/IeIHHM H 00JIbIIMM BEPXHUM BaJIOM.
Jluamerp TOHKOr0 Bajia COCTaBJIsil IpUMepHO 2%/, nuamerpa Gospmioro Bana. Taxasi KOHCTPYKIHS
MPOKATHOTO cTaHa Obuia 3anaTeHToBaHa B Amepuke B 1864 r. 3a Ne 41307. IlatenTt oxBarhlBaj TaKKe
MPUMEHEHUE TOHKHX BaJIOB K YETBIPEX- M MHOTOKJIETHOMY NPOKATHOMY CTaHy.

B cnenyiomem 1865 r. mexuit Mann (Mann) u3 IlurcOypra mojydws nareHT Ha NpUMeHEHHe
K TPOKATHOMY CTaHy I'pYNMOBBIX BasnoB. ONOPHEBIA Baj, PACIOIOYKEHHBIM HOCPeIH CTAHWHBI MPOKAT-
HOr0 CTaHa, HaXOAWJICS MEXAY JBYMsl BajaMd MEHbLIEr0 AMAMETpa, KK/l M3 KOTOPHIX B CBOIO:
odepeab ONMpaIcs Ha JBa Bana. CieaoBaTenbHO, KaXAasi KJIeThb CTaHa COCTOsUIAa M3 CeMH BaJiOB.
[Tpoxoa mpoKaTa IPOMCXOAMII MEXIy CPeTHUM BajioM M pabodyuMy BajiamMi, PACIIOJIOYKEHHBIMH BBILLIE
U HIDKE ero.

IMarent Ne 104147, Buinannsiii B 1870 r, nexoemy Max-Knunny (McCleane) na npokaTHelii Ba,
KOTOpBIf NpeACTaBIsT CO00M TUIMYHYIO UYETHIPEXBAIBHYK KieTh., Ocoboli XapakTepHOCTbIO ITOW
KOHCTPYKLMH SIBJISUIOCH PACHoIoyKeHue cpefHux (pa0ounx) BajiOB, HAXOAMBIUMXCS B BEPTHKAJILHOW
IUIOCKOCTH, KOTOPasi OMELIAIach HeCKOJIbKO BIiepejy INIOCKOCTH ONOPHBIX BajioB. B 1879 r. nexuii
Bunbmor (Wilmot) ns Bpumpknopra noaydui naredr Ha «Baou» («Baby»)—IpoKaTHbiil ¢ran, B Ko-
TOPOM TOHKUH paboduii Bay mnomemancssi cBo0OAHO, 0e3 MOAMIMIIHUKOB, MEXAY TPEeMsi ONOPHBIMU
BaJIaMM, CUMMETPUYHO PACIOJIOYKEHHBIMH BOKPYT pabouero Baja, JUamerp KOTOPOro Obll B3SIT MEHb-
e iuameTpa ONMopHbIX BayioB. ITpoKaTka npoucxojnia MeXXy BEepXHHM OIOPHBIM M CPEIHUM BAJIOM,
KOTOPBI CHU3Y MOANUPAJICS ABYMS HM)KHUMU Bajnamu. TakuMu NMPOKATHBIME CTAHAMH I10J1b30BAJIACH
Koe-rie BruIOTH A0 1925 1.

B nanbHeiiiem yeThipexXBasibHAasi KieTh Hauuia cebe mpumeHeHue B «CranbHO#M Komnauuu Hap-
HEDKU» Uil mpoxkatku Oponu. M3sobperaresnem Taxoro crana Owbun Ilorrep (Potter), monyumBiumii
B 1892 r. marenr. CylleCTBEHHOE B 3TOH KOHCTPYKIMM 3aKi04anoch B TOM, 4TO TOJABKO paboune
BaJIbl MMM IPUBOJ, A ONOPHBIE Bajbl IPUBOAMINCH B JABWKeHNe TpeHuem. [UiMHA pabouynux BaJIOB
paBsHsinack 2 790 mm, a nuamerp ux 312 mm. Eciu He cuuTark NPYMEHEHHST POJIMKOBBIX IOAIIHII-
HUKOB, TO KOHCTPYKLHUSI TIOTTEPOBCKOT'0 CTaHA HUYEM He OTJIMYAETCs OT COBPEMEHHOW KOHCTPYKIIMM.
Eme /10 cuX MmOp MOXHO BCTPETUTH B INPOU3BOJCTBE ONKMCAHHBLIA CTaH, KOTOPbIH, ¢ jo0aBjieHuem
K HEMy arperara BePTHKaJbHbIX BaJOB B OT/[EJIbLHOW KJETH SIBJISIETCSl YHMBEPCAJbHBIM CTAHOM /st
NPOKATKK JIUCTOB M3 00JABAHOK. BepTHKANBHBIA arperar TakyKe COCTOMT M3 JBYX paboumX U JBYX
onopHeix BanoB. Jlo 1916 r. Kpome OMMCAHHLIX KOHCTPYKIMH HUKAKMX JPYTUX B aMepUKaHCKOM
LPOKATHOW NPAKTHKE HE BCTPEYAIOCh, a 3aTeM HAYMHAETCSI HOBBI 9TaN B PaSBUTHUM KOHCTPYKLIMK
NPOKATHBIX CTAHOB.

d. XVIII, 8. 158.

HMcnpitanue TBEPAOCTH CTAalHd MAarHUTHBIM NYTEM

B 1873 r. Banbrenxoden (A. v. Waltenhofen) coodumn B INonurexuuueckom >kypHane Jluuriepa
0 MeTOAE OIpEe/esIeHHsi DJIEKTPOMATHUTHBIM MyTeM 3aJePIKUBAIOIIEN CHJIbI M CBSIBAHHOW C Hel cre-
NEHH TBEPAOCTH Pa3INYHLIX COPTOB CTAaJIH, A TAIOKE M3MEHEHHH, KOTOPHIM NOJBEPraioTcsi 9TH CBOM-
BTBA BCJIEACTBHE OTIyCKa 3aKaJieHHOR cranu. JBeHanuarb JeT CHYCTsl B TOM jKe KypHANe TOT >Ke
CBTOP ONMCAT KOHCTPYKIMIO anmapara JJisi Takux M3MepeHuit. B cBsisau ¢ Tem, 4r0 B HaCTOsilice
apemsi MArHUTHOE MCIIBITAHME NPEACTABJSIET O4YeHb BAYKHYIO 00J1aCTh (UBHUECKUX METOJ0B HCCIiea0-
BaHUSI MeTaja, YNOMSIHYTHI anmapaT HEeCOMHEHHO IIPEJCTaBsIeT HHTepec.

Ha puc. 9 noxasan asror annapar. Kycouku cranm, TBEpAOCTh KOTOPBIX HOJIEKAT CPABHEHMIO,
0Tpe3annch O/INHAKOBOK AJIMHBLL ¥ Beca (Hanpumep, 10 em o pune u 20 e mo Becy). Kycouex ucnbi-
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TYeMOif CTanu ¢ MOMOWIBIO TpPol- 4 +
KOBOM T'MJIb3bl TOABELIMBAJICA K v
yamKe b rupocTaTuYecKuX BECOB
AB, a ypoBHOBeIIMBaHHE BECOB
NPOM3BOMIIOCH COOTBETCTBYIOIIEN
HArpysKod Apyroi vaumku a se-
coB. ITog KoHIUOM KOpoMmbIicHa B
HAXOUTCSI HAMarHUYMBaolas Ka-
Tymka S, B KOTOPYIO MCIIBITBI-
BaeMblif KyCoYeK CTanu omyc-
KAeTcsl Ha I0JI0BMHY €€ BBICOTHI.
Bryrpn xarymku S HaXO[uTCs Pue. 0

CTEKJISTHHAs1 MJIM TJIAAKOU JIaTyHu N

TpyOKa, 4ToObl IIPU CONPUKOCHO=

BeHHM KyCOYKA CTAM CO CTEHKAMM KATYIIKH 10 BOSMOYKHOCTHM YMEHbINAN0Ch TpeHue. Mcrounuxom
TOKA CIY)KUT OYH3eHOBCKMH 9jeMeHT K, KOTOPBIN JUIsl MCIBITAHHST HANPSHKEHHsI TOKA COEAMHEH C
Karymkoit S mocpesncrBom peocrara R u Oycomu M.

Ilpu BIUIIOYEHMH TOKAZ PAaBHOBECHE YalleK BECOB HAPYIIAETCsI; IOCJe Yero pasHOBECOM ¢ OHO
BHOBb BOCCTAaHABJIMBaeTcsi. B pesysibrare Iojydaercss HEKOTOpAsl PasHMIA B BeCe MEXAY IepPBbIM
M BTOPHIM B3BEIIMBAHUSAMH. BanbreHX0(peH HCObITAHUEM YCTAHOBHMJ, YTO JUIS YPaBHOBEIIMBAHMS
JKEJIE3HOTO KyCOYKa, T. €. Ui MPEOJOJIeHHsT TIPUTSHKEHUsT CIMPAIH KaTyIIKOH, B KOTOPYIO OmyCKa-
J0Ch JKenes0, morpeGopanock 87 2, B TO BpeMsl KaK JUIsl 3aKAJEHHOW CTalM TaKOro ke pasmepa u
BeCa, KaK M JKeIesHBlt KycOueK, MoHamobmioch Tonbko 52 2. Jlisi HesakaieHHOH wiau cnabo 3a-
KaJeHHOM CTanM TP MCIBITAHUY TOJYYHJINCh BEITHMYMHBI, JIEXKAINE MEXIY BbIIEYIOMSIHYTBIMI.
BBuy TOrO UTO pasmep HCIBITYEMBIX KYCKOB CTATd MOXKET PASHUTbCs, COOTBETCTBEHHO OYyAyT Me-
HATBCSI M pasMepbl KATYHIIKM M CHJIA TOKA, NMOYEMY KaK/bli pas anmapar NpUXOAUTCS NPOBEPSITh.
WcnsiTauue BCerjaa HAUMHAETCs C HOPMAJIBHOTO MSITKOT0 KyCOYKa jKee3a, KOTOPHIt MOKeT ObTh
HCI0JI30BAH HEOJHOKPATHO, TAK KaK MArHUTHBHIA OCTATOK B HEM OYEHb HESHAUUTENIEH, B TO BPEMS
KaK KYCOYKM CTany MOryT OBITh MCIOJIb30BaHLI. TOJBKO OJWH pas.

Bd. XVIII, S. 165.

[lpo6nema ynanesusa Temia U3 3MeKTPOMAIINH
B €€ MCTOPHUYECKOM DPa3BUTHUH

B TeXHUKE CHIBHOTO TOKA MMEIOTCSI TPU IVIABHBIE 3a/1a4u: IPOU3BOJCTBO SJIEKTPOIHEPIHH, pacripe-
JIeJIeHHe U IIpUMeHeHue ee. B TO BpemMs KaK NMpPOM3BOACTBO U NPUMEHEHHE 3JIeKTPOIHEPTHY B IPaK-
THYECKU TEXHUIECKOM OTHOMIEHNMH HAYaNOCh V)K€ B Havase MPOIUIOro BEKa ¥ B CBOEM PAa3BUTHH MPO-
Jeasi0 JUIMHHBIA MyTh, PAChpeesieHne SJIeKTPHUECTBA 10 0OabIIMM 06,1aCTSM HAYaIo0Ch IO3JHEE,
KOrjla B CBSI3H C Y/EHIEBJECHUEM ITPOU3BOJCTBA SJIEKTPOSHEPIUM (BCIIENCTBHE JIYYIIEr0 KOHCTPYH-
pOBaHUsI, TOBBIIEHHsT MPOU3BOUTETBHOCTH CAMUX MAIllMH) BO3HMKIIO LIMPOKOE IOJIb30BAHUE DJIEK-
TpOSHeprueid B OonplMX eauMHMIAX. BypHOE pasBuTHE HAYanoCh B JNEBATHAECATBIX TIOfaX Mpo-
LIJTOTO BeKa, Koraa ObICTPO CTana pacTd MOTPeOHOCTH B IJIEKTPOIHEPTHH ¥ KOTAA DIIEKTPOMOTOD
BCTYNMJI B COPEBHOBaHME C NApOBO¥ mammHON. OCOGeHHO DPE3KO YCHIMIOCh NOTPeOIeHNe SHepruu
Y B JOMAIIHeM ObITY B CBA3H C BO3HMKHOBEHHMEM 3JIEKTPOLEHTPAJIEH.

B HCTOPHM DPA3BUTHS DJIEKTPOMAMIMHOCTPOEHHS MOXKHO OTMETHTH TPH CTaIMH.

B nepBoe Bpemsi, pyKOBOJACTBYSICh HAYYHbIMI OCHOBamu Papaness 1 Oma, MAMIMHHBIM CII0CO60M
MIPOU3BOJVIIM 9JIEKTPOIHEPIUIO M T0IB30BAJIMCH €0 HAa MeCTe NPOMSBOACTBA JUISI MEXAHHWYECKUX
neseif. Kak KonuuecTBEHHbIE HMCCIIE0BAHMS, TAK U M3MEPeHNsl CHAauajia COBEPLIEHHO OTCYTCTBOBAJIM.
Tonsko 1nocyie oTKpeiTHs: B 1866 r. Bephepom-CumeHcoM JMHAMO-2JIEKTPHYECKOro NpUHIMNA ! 1
nocyeAyommx uccnenopannit dpennxa, Kanna, 6parses Ionkurcon u Toro e Bepuepa-Cumenca,
KacalolXcsi pacuera MACHUTHOW Lienu 2, pasBUTHE IJIEKTPHUYECKMX MAaIlWH HANpaBWIOCh IO HO-
BOMY TyTH M CO3JaJach BO3MOKHOCTH IOCTPOMKH KPYINHBIX SJIEKTPHUYECKUX arperaros.

1 Tlo pumamo-amexrpuvecKomy npuHuuny Bepnepa-CumeHca NOCTOSIHHBIE CTAJbHBIE MArHHTHI
MOYKHO 3aMEHHUTh 3JIEKTPOMATHHUTAMH, KOTOPbIE BO3SOY)XIAIOTCSI TOKOM, HPOM3BEIEHHBIM SIKOpPEM.
Y enesHble CEPAEUHMKH HIEKTPOMATHUTOB II0CIE IEPBOr0 HaMarHMYMBAHUSI Bceraa o00JIafanT He-
60bIIMM MCTOYHHKOM MarHernsma. Eciau B NPOMSBEIEHHOM TakuM 00pa3oM MATHWTHOM I10JIe IIOBEp-
HyTb SIKOPb, TO CHAYaJla BOSHHKHYT INPH 3AMKHYTOH LEnu TONBbKO cnabble MHIYKIHOHHBIE TOKHU;
HO €CJIH 9TH TOKU OyayT NpaBUIbLHO HANPABJIEHbI Yepe3 OTMOTKK MArHWTOB, 00PA3YIONMX MarHMT-
HOE 110J1€, TO HANpaBJIEHHE TI0JIsI BO3pACTaeT, U AKOPHBIA TOK Oyaer 10 TéX NOp YCHIMBAThCS, MOKa
>KeNe30 MarHuToB, 00pasyloluX MarautHoe moje, He Gyner HacwuneHo. Takum o6pazom JUHAMO-
MamuHa C/IeJanach CamoBO3OY KIaloLLeitcs.

2 MarHuTHBI TIOTOK, T. €. COBOKYNHOCTh MAIHMTHBIX MHAYKLMOHHBIX JHHAN, POHNSHIBAIONIX
TEJIO; BCEraa 3aMKHYT B cefe, TaK Kak or/ebHble MHAYKIMOHHbIE JHMHHY 3aMKHYThl B cebe. Itu
MHAYKIIMOHHBIE JIMHAM MOTYT NPOTEKATh 4acTHYHO MIIM IIONHOCTBIO B MAFHMTHBIX MarepHanax (yxe-
JIE30); B TAKOM CJy4yae TOBOPSIT 0 YKene30-3amKuyToH MaruuTHoi nenu. Ecnyu nunnm 60nbHIel 4acTeio
MPOTEKAIOT B )Kejae3e M TOJBKO HeCOMbIIMMM PACCTOSHUSIMM B BO3JlyXe (BOSAYIIHBIA 3a30p), TO
TOBOPAT 0 3aMKHYTOM BOSAYLIHON nemu. Takue HEMM HAXOAATCSA B KKIOW 9/IEKTPOMAIIHHE.
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—————— MQ2HUMHAR UelNt

Puc. 10. TIpumep MarHuTHO#M wHemnu. Puc. 11. INetns rucrepesuca

Ha puc. 10-m npuBefieH mpumep MarHUTHOM nenu. B cBA3u ¢ 9TUM sBiIeHHeM ObUT Boa3Gy»ieH

PSAA OTHEJNBHBIX BONMPOCOB. Hapsily ¢ 31eKTPOMArHUTHBIMUM M MeXaHHYECKUMU HAIPSDKEHUSIMM B Ma-
ILI¥HEe BOSHKK ¥ BOIPOC O HArpeBaHMM €e, M 9TOT BONPOC CKOPO NMPHOOpPes IepBeHCTBYIOLIee 3HAYECHHUE.
fire: ¢ B HanbHEHIIEM H3JI0)KEHWM HA NPOTSHKEHHH BCEr0 PA3BUTHSI 3JIEKTPOMAIUMHOCTPOEHHsT Oyaer
paccMOTPeH BOIPOC O HAPEBAHMM, NPUCYIUEM BCEM JJIEKTPOMAIIMHAM M MMEIONIEM IIePBEHCTBYIOLIEe
3HAUEHNe B HX IIOCTPOEHHH.
#s:  Harpesanne B MaulMHAX CTAJ0 OTPULIATENBHBIM SIBJIEHHEM TOJIBKO I10C/e OTKpPHITHs BepHepom-
CHMEHCOM AMHAMO-3JIEKTPUYECKOr0 MNPHMHIMIIA, JABIIEr0 BO3MOYKHOCTb 3HAYMTEIBHO IIOBBILIATH
9JIEKTPUUECKYI0 MOIIHOCTB. Ilpu mepBeix onbrrax CuMeHca ¢ AMHAMOMAUIMHOM, KOTOPBIE OH TPOU3-
BEJl CBOMM JBOAHBIM T s1KOpeM, 110C/I€ KOPOTKOI0 BDEMEHH SIKOPHOE YKENe30 HACTOBKO HArPeJI0Ch, UTO
obmorka paspymmiace. Ha ocHoBe OTKpbiTHsi PyKxo B 1851 r. BuxpeBbX ! TOKOB OBLT IIPOM3BE-
JileH ONBbIT JIaMeJUIMPOBAHUsI SIKOPHOTO >KeJjie3a, KOTOPBIH, OJHAKO, TOJBKO HEMHOIO MOHM3WJ TEIJIo
B MauuHe; u3 9Toro Bepuep-CumeHC 3aIUTIOUMII, 9TO HE OJHH TOJBKO BHXPEBBIE TOKH BHISHIBAIOT Ha-
rpepanue. B nanbHeifmem OH CTan NMPUMEHATH HE IUIACTMHYATBIE (JIAMEJIMPOBAHHBIE), a LieJbHbLIE
SIKOPsA, TPY KOTOPHIX HArpeBaHue JepyKajochb B TpeOyeMmbIX I'DAHMIAX YCTPOMCTBOM BOASIHOIO OX-
JIQKJIEHUsI, BBHITOJHEHHOr0 1o ykasaHuio Cumenca I'edHep-AJbTEHEKOM.

OfHaKo Takoe penieHde BOnpoca ObUIO0 Majo Y/0B/IETBOPHTENbHbIM. KOHCTPYKTHBHO OHO GbUIO
TPYAHO BBHIOJHUMO M HE HMeJO Yycrexa.

IMosauee ObuIM NPOU3BE/IEHBI HOBBIE ONBITHI C BOJASHBIM OXJIX(IEHHMEM, TAlOKe He JaBluue Yio-
BJIETBOPUTEJILHBIX PE3yJIbTATOB, TAK KaK IIOABOA BOJBI K ABMXYLIMMCS YacTsIM MAIIMH CONPSDKEH
Gbu1 ¢ GONBUIMMHE TPYAHOCTSIMH, @& OTBOJ €€ IIPOM3BOMMJICA TPyOamu. OIHO TONBKO HAPY)KHOE O0X-
JIDK/IEHHE KO)KyXa BOISIHBIMM 3MeeBMKAaMM OBbLIO IPOM3BENIEHO HECKOJIBKO pas, HO TAKKe He MMeJo
GoabmIOro 3HaYeHusi. OCHOBATEJbHAsI NOMOIIb MOIJIA GBITH OCYILECTBJIEHA TOJILKO II0C/IE BBISICHEHUS
TPOMCXOXIEHUST M BEeJMYMHBI BOSHMKAIOIMX B 3JIEKTPUYECKUX MAUIMHAX IOTEPb.

[Momumo noTephb, M3BECTHBIX B 00IEM MALIMHOCTPOEHHH, B 3JEKTPUYECKUX MAIIMHAX MMEIOTCS
€ele 3JIeKTPUYECKHE, KOTOPBIE MOYKHO MOAPA3JEIUTh HA MEJIHBIE M JKeJIE3Hble IOTEpH.

Mexanuueckne morepn DXeKTPHYECKHE MOTEPH
Bosgymmse . . . . . . Kenesunie Mennsie
B nommunHEMKax . . . . I'ucrepesuc OMaBuXpEBBIE TOKH
B mwerkax ot Tpenus . . Buxpesbie TOKH Ot BHITECHEHHS TOKA

B 10 Bpemsi Kak meaHpie norepu Oma He NPEACTABJISIA 3ATPY/AHEHMI NIPH BBIYMCITEHUsIX, Gia-
ropapsi 4eMy y)ke B CamOM Hauajie BO3MOYHO ObUIO ONpe/le/iuTh TOUHbIE PA3MEPHI MIPOBOMIOB, NPUYHHA
YKeJIe3HBIX TIOTePb M UX INOJpasjie/ieHne Ha JBa MCTOYHHKA: I'MCTEPESUC ? U BHXPEBbIE TOKH, H, HAKO-
Hell, pasMephsl 3THX IOTepb ObUIM BBISICHEHBI TOJILKO IO3JIHEE.

Slcroe o0bsiCHEHME 3aKOHA THCTepesuca Brepssle Gbu10 gaHo B 1881 r. BapGyprom. Ilernu
rUcTepe3nca, BOHUKAIONME NPU IOBTOPHOM IepeMarHUM4YuBaHuM, JJIsi KOTOPHIX HA puc. 11 noxasana
3aBMCHMMOCTH MHYKLMH OT CHJIbI TOJISI, AI0T KOJMYeCTBO PabOThl, HEOOXOMUMOIi [JIsT TepeMarHudu-
panusi. Ho uccnemosanusi BapOypra B TO BpeMsi HE YAOCTOMJIMCH BHUMAHHS 9JIEKTPOTEXHUKH.

1 IlpH MEHSIIOIMXCSI MATHUTHBIX TMOJIAX BCJEACTBHE MATHUTHOM MHAYKIMH B OKPY>KAOIMX
MACCHBHBIX YacTsiX NPOBOAOB 00pasyioTcsi 9JIEKTPUYECKHE TOKHM, BUXpeBble TOKH, BHISBIBAIOLINE
B MatuuHe pabouyio IoTepio, COOTBETCTBYIONIYIO 0GPa3yIoNieMycsl HarpeBaHHIo.

2 MarnuTHOe mosie cwiibl H TNPOM3BOAMT B TEJI€ MATHUTHYI0 HHAYKIMIO cuiabl B = u .« H.
Tax HasplBaeMasi MArHUTHASE NPOHULAEMOCTh 4 JJisl BO3JyXa IOCTOSIHHO paBHA eMHMLE, JUIsT jKe-
Jie3a M JIpyruX MarHUTHBIX MarepuasioB MEHSercsl ¢ HHAyKuuedr M ropaspo GONbLIE eUHUIbL.
I'ucrepe3nicoM HAa3pBaeTCsl CBOMCTBO MATHUTHBIX MATEPHUAIOB MHAYKUMENH OTCTABaThb OT MarHeTH-
3upyloleit CUITbI.



IMNPOBJIEMA VYIOAJIEHUSA TEIUIA W3 3JIEKTPOMAIIWH 229

IlepBBie OMBITEL NPAKTHYECKOTO OMpE/eIEHNsT YKeJe3HbIX 10Teph ObUIM ImpousBeneHs B 1885 r.
¢upmoii «Fan 1 Ko» B Bynanemre misi ux tpaHcdopmaropoB. Tam NOHSIM 3HAYECHHE HKEJIeSHBIX
10T€Pb, NPUYEM KX IJIABHLIA MCTOUHMK IIPEANoJIarajics B BUXPEeBOM TOKe. OfHAKO (aKTHYecKu H3-
MEpEeHHBIE TOTepU OKa3aNuCh B TPU pasa’ 00JblLIE IpeJBAPUTEIbHBIX HCYUCIEHUH.

Tonexko B 1887 r. Kannm nan nudpoBble BeIUYHUHBI 3aBUCHMOCTH )KEJIESHBIX IOTEPh OT Mar-
HUTHOW WH/YKIMH:

dransl pasBUTUSI SHAHUSI O JKEJIE3HBIX IOTEPsIX:

Bap6ypr SAKOHEFUCTEPEBHCA oi''v. o oo ol oot SIBSIEL:
»lann u Ko* OnpIThl MPeABapHUTENbHOTO BhIYUCHEHNA 1885 ,,
Kann 3aBUCHMOCTh OT HHAYKUMH . . . . . 1887 ,,
DneKTpHYECKUit KOHrpecc OKCIepHMeHTaJAbHOe OTAeabHOe (cme-
Bo Ppankdypre-Ha-Maiine uuanbHOe) onpeneiseHne . . . . . . 1891 ,
dsunr u Ilrefinmen ITotepu or rucrepesuca (MOTEpPH OT »
BHXPEBOrO TOKa) . . . . . .1891—1892 ,
Jlo6poBOABCKHIA CnenuanbHas xenesHasi moreps . . . . 1892 ,
Herrmap Pacnpenenrenue uHAYKUHKM . . . . . . 1900 ,

Ha MexayHapogHoM Cbe3fe 9JIeKTPOTEXHMKOB, npoucxoausmeM B 1891 r. Bo ®pankdypre-Ha-
Maiine, Oblid pasBUTHL IBA METOAA OTAENBHOr0 (CIENMANbHOI0) ONPENeeHHs YKEIe3HBIX I0Tepb.
Brnarogapst HabmiofieHHsiM DBMHIA, BIIEPBble 03HAKOMUBLUETO TEXHMKY C Pas/IeJIEHHEM HKeJIes-

HBIX TI0Tepb, a TaKKe HayuHoil pabore Ilreiinmena ObuiM BbIPA0OTaHBI COBPEMEHHBIE OCHOBHBIE
TIOJIOYKEHUSI JUISI BBIUUCJIEHHSI MOTEPh, MPOUCXOASAIIMX KAaK OT IMCTepesyca, TaK U 0T BUXPEBOI0 TOKA.

Ilo Ilreiinmenty, Gopmybl KOTOPOro ObLIM HCIPABJIEHBI B IIOCIEAHHE I'0JbI, IIOTEPU OT THCTeE-
pesuca BO3pacTaioT JMHEAPHO C YacToToM M B 1,6 cTemeHH K MHIYKIUM, a NOTEPH BUXPEBOIO TOKA
BO BTOpPOW CTENEHH C YacTOTOH ¥ HHAYKUHMEeM.

Coo01ieHus 0 HEPBBIX NMPAKTUYECKUX HM3MEPEHMSX I0Tephb, CeJaHHBIX HA JKEJIe3HBIX npobax
TIOMOIIBIO M3MEPHUTENIsl ITPOM3BOJAMTENILHOCTH, UMEIOTCST B AOKiIazne J{0O6pOBOJIBCKOTO, KOTOPBIA OH
cpenan B DIEKTPOTEXHUYECKOM cowo3e B 1892 r. B sTom coobmennu asTop GOPMyIHPOBAJ IOHSATHE
0 creny(uuecKux »KeJe3HbIX I0TepsX.

B 1900 r. Herrmap ! B ETZ ykasan Ha HepaBHOMEPHOE pacupeseieHne MarHWTHOM HMHAYKIMU
110 BCEMY TOIEPEYHOMY CEUEHHUIO )Kejie3a M yCTaHOBMJI, YTO BO3MOYKHO TOJIBKO IPHOJIUSUTEIHHOE BHI-
YHCJIEHNE YKEJIE3HBIX MOTePb C MOMOUIBI0 ONBITHBIX (popmysi. OH nay mpocroii, HO BMECTE C TeM CO-
IJIACOBAHHBIA C M3MepeHueM crocold BeMHCIeHHsi. BcieacTBue pacnpeleeHus] HHAYKIUH ele U
NOHbIHE, KaK IPaBWIO, YAAJISIOTCS C IJIABHOIO MArHUTHOTO IyTd 00JITHI, HEOOXOAMMBIE /UIsl CBsI-
3bIBAHUS JINCTOB, U 3aMEHSIIOTCSI NPYYKUMMHBIMM BHHTAMU Yy BHEIIHEro Kpasi JIMCTOBOT0 BEHLA, XOTs
6iarofapsi 9TOMy JIErKO I0JIyYaercsl HepaBHOMEPHOE MeXaHHWYECKOe DPAacrpesiesieHue NaBjeHHs I0
NonepeyHomMy cevenuio (puc. 12)

ITocne TOro Kax sIBUJIach BOSMOXKHOCTb Pacuera IoTepb, BBHI3BIBAEMbIX HAIPEBAHUEM, BIIHsSHHE
pacyera Ha MallMHBI CKa3ajioch He TOJbKO B MX 0(popMmiIeHHH, HO B OOIBIIMHCTBE CJIyYaeB OHO OKa-
3aJ10Ch pelaoiumM U IPU ONPEIEJIEHHH KX pa3MepoB.

Jisi yMEHbIUEHUsI BOSHMKAIOIMUX B JKeje3e IOTepb OT BUXPEBOTO TOKA HEOOXOAMMOE IoA-
paspeneHne CHauyaja yCTaHABJIMBAJIOCH TAKMM 00pasom, YTO Uil aKTMBHOIO >Kejiesa NPUMEHSUINCH
pAcKajeHHble MSITKMe JKeJe3HbIE IPOBOJOKM, APYr OT ApPyra M30JMpOBAHHBIE OKUCJIEHHEM, A B OT-
JEJBHBIX CIyYasiX HaMOTAHHOE CIMPAJIBIO T0JI0OCOBOE JKesIe30 MJIM HKEJIeSHbI MOPOIIOK, CIpPeccoBaH-
HBIIl C LEMEHTHPYIOLIEeH Maccoit B HauIexamyio Gopmy. Tak Kak Npu TaAKOM BBITOJTHEHUM IIPOHC=
XOAMBIEE 3HAUMTEIHHOE COKpalleHHe II0NepPeYHoro ce-
YyeHMsI AKTHBHOIO )Keye3a 0sarofiapss H30JsILUM  CTa-
HOBWJIOCH IIOMEXOM, TO IEepPeluId K JIMCTOBOMY >Kesesy,
OKJIEEHHOMY Oymaroi, KOTOpomy Hamiexamas gpopma
npuiaBanack wrammnosanuem (puc. 12). ToabKo 3TO
YAOBJIETBOPWIO GONBIIMHCTBO TPeOOBaHMM, TAK KaK Ke-
JIE3HOMY KOPIyCy IIpH JOCTATOYHOM MeXaHM4ecKou npod-
HOCTH JIETKO MOYKHO ObUIO NpuAaBaTh HEOOXOAMMBIE pas-
MepBbl, IPUYEM BIIHMsSIHHE M30JISIIMK HE 0Ka3hiBaja0Ch Ypes-
mepHbIM. Bpennoe neiicteue oxaseiBana Oymawknasi 1mpo-
KnajKa TeM, YTO OTBOJ Teruia IONEPeK HarpasjieHUIO
Keie3a ObUL II0YTH HEeBO3MOXKeH. MCXO0Asi M3 3TOro Co-
00pa@KeHusT, NbITATUCH C GOJABIIMM WM MEHBIUHM YCIie-

XOoM Oymary 3ameHuTD JIAKOBBIM IOKPHITHEM U T. II. Q
JJ1s1 yMEHBIIEHUST YKEJIeSHBIX II0TePb OT THCTEpe- Q

3uca M OT BUXPEBOTO TOKA ObUIO MPEIoyKeHO PUMEHSITh
Keneso OCOOEHHOr0 KauecTsa. 3Hasi, uro METanye-
CKHMe CIUIaBbl 00JAfAT GONBIIMM  BIIEKTPUYECKHM CO-
NPOTUBJIEHUEM, YEM KAXK/IAsl YacTh WX COCTABJISIOMIAs,
TIBITATUCH JJIs1 yMEHbIIEHHSI IOTePh OT BUXPEBOro TOKA Mo~
BBIIATH CONpPOTHB/ISEMOCTD JKeJesa IyTem mpuiadl emy

L)
i)

1 ETZ, tom 21, crp. 944, 1900. Puc. 12. Jluct craropa CHHXPOHHOI'0 MOTOPA.
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nopxofamux npumeceii. OcoGo mnopxonsi-
LMM OKasaJIiCs crijias ¢ cuiinnuem. B 1901 r.
JINCTOBOE JKejie30 €O CIUIABOM CHIIMIHSI
06110 M300peTeHo T'yminxom, mpumeHeHve
JKe 9TOro kenesa ObUIO OrPAHHYEHO TEM,
YTO OHO 0KA3aj0Ch YPE3BBIYAMHO YKECTKUM
M XPYNKKM, a IOTOMY M TPYIHO 00pabarsi-
BaeMbM. ITosTomy JIMCTOBOE >KeJe30 ¢ 6oJib-
LIOW NPUMECBIO CHJIMLMS HALUIO cefe mpu-
MeHeHue, IJIaBHbIM 00pa3oM, B IOCTPOiKE TpaHC)OPMATOPOB, I7ie HKeJIe3Hble MOTEPH HIrPaIoT
0co0eHHO GONBIIYIO POJib, 4 PUMEHEHHE TAKOro jKene3a He CBsi3aHO ¢ ero ofpaborkoii. Hampo-
THB, Ui G0Jee CIIOXKHBIX siKopel (C rasamu) OHO He HAmuIo ce0e NMPUMEHEHMS BCIENCTBHE BBICOKOIL
CTOMMOCTH 06pabOTKY ¥ HE3HAUMTENBHOH MEXaHMYeCKON IpPOYHOCTH.

Kak nosjsee BbISICHUIOCH, Crienu(uuecKue YKeJle3HbIe I0Tepy 3aBUCAT HE TONLKO OT YMCTOTHI
WIIA CBOMCTB MAaTepHasioB, HO M OT KAYeCTBa W30JISIIMH >Kejae3a APYT OT APyra, MEXaHWYecKOro ux
HANpPsDKEHHUS MPU MOCTPOHKE MAMMHLI ¥ Crocoba ux 00paborku. Yrie JIamMme yCTAHOBUI, YTO SIKOP-
HOe )>Keyle30 ¢ HeGOJBIIMM Ma30BBIM JEIEeHHEM JaeT IOBBIIEHHbIe IO0TEPH, TAK KAK ero 3y0bs
TIO/IBEPTAIOTCA CUIBHOMY HANPSHKEHMIO HA u3rub. TaKoe MOBLIIIEHHE YKEJIe3HBIX IOTePh MOYKHO OBbLIO
OTHECTH K MEXAaHWYECKMM HANPSHKEHMSIM B Mpejeax 3J1acTHYHOCTH. 3artem Tor e Jlamme ycra-
HOBHJI ITIOBBIIIEHNE YKEJIE3HBIX NOTEPhb, NMPOUCXOAMBIIMX BCJIEACTBHE 3AYCEHIEB OT IMTAMIIOBKH HKe-
nesa. OH mpejiaran TIIATeIbHO YAAIsATh HX.

CHauana oco0yo pojb UIPAJM TAKOKE M TIOTEPH, BBI3BAHHbIE KOJE0AHUSAMY IIOTOKOB B ma3o-
BBIX SIKOPAX M B MONIOCHBIX Gammakax. B CBeToBOM, MpeKpacHO CKOHCTPYMPOBaHHOH Becranom B
80-x rogax NpOHLIOr0 BeKa MaNIMHE BCE-TaKH MPUXOANIOCh OTBOAWTBH TEIIO IOJIOCHBIX 0alIMaxos,
TOMOMIBI0 BOASIHOI'0 OXJIDKAEHUSI, B TO BPEMs KaK sIKOPHOE JiaMe/UIMPDOBAHHOE JKejae30 He Harpe-
BAJIOCh YPE3MEPHO.

Tak KaK BHXPEBble TOKH MOABJSUIMCH HE TOJIbKO B YKesie3e, TO IIPU NMpHMEeHeHUH GOJIBIINX MeM-
HBIX TONEPEUHBIX CeYeHuii, HampyuMep B MamMHAX HH3KOTO HANPSHKEHUS, SIBISUIOCH HEOOXO0XUMBIM
MOfipasyiesieHie MPOBONOB HA OT/JEJbHbIE NapajuleilbHbe.

IMoapasnenenye npuMeHsieMbiM TUOKUX IPOBOAOB GbuI0 omucano Kuriepom B 1892r. B ero yued-
HAKE O MAMMHAX MOCTOSTHHOTO TOKAa; €My Y>Ke ObLIO MBBECTHO CKPYYMBAHUE U30JUPOBAHHHIX JIPYT
0T Apyra mapajulelbHBIX MEeJHBIX MPOBOJOB, MOAOOHBIX HBIHE NMPHMEHSIEMBIM HCKYCCTBEHHBIM INTa-
6ukam. Taxkoe CKPyUNBaHHE 0KA3aJ0Ch HEOOXOAUMBIM BCIIEJICTBIE OHOCTOPOHHEr0 BHITECHEHHS TOKA 1
IpY nepemMeHHom Toxe. Yyxe B 1897 r. xanarHbii mrraduk Obu1 npeaioen Iloprom, Xots u ¢ HeHu30-
JIMPOBAHHBIMH B OTAEJBLHOCTH NPOBOJAMM; TaKas M30JsAnus Oblla 3anaTeHToBaHa ToNbKo B 1903 r.
Honcrpykuumio IMuxenbmeiiepa 3/ieChb TAKOKe YMECTHO YIIOMSIHYTb.

TTocne Hayuynbix pabor Puibjge, Omyca U Ap. 0 HUQPOBOM PACUETE JOIMOJTHUTETBHBIX MEIHBIX
HoTEPh B MA30BHIX SIKOPSIX, MPOMCXOAIIMX BCJIEJCTBHUE BBLITECHEHMSI TOKA, MCKYCCTBEHHBIE OpyCKH
(mrrabuKy), BHIpa0aThiBaBIIMeCsT U3 MHOTMX OT/IEJBHBIX ITPOBOAOB, OBUIM HACTOJIBKO YCOBEPILEHCT-
BOBaHbI, YTO UX CONPOTHBIIEHHE TPEX(PA3HOMY TOKY TOJIBKO HEMHOI'O NMPEBHINAJIO CONPOTHBIIEHHE I10-
CTOSTHHOMY TOKY. IIpu 3TOM ClieyeT OTMEeTHTh, 4T0 NpH ITy0oKHX nasax 0oJbIIMX MammH yrorpe6-
JISIIOTCST OTHENbLHBIE IPOBOJA HE3HAYMTEJILHOM BBHICOTHI, ITOYEMY MEJIHbIE II0TePHM BHMXPEBOI'0 TOKA
TIOBBIIIAIOTCS] B YETBEPTOI CTENeHM BBICOTHI MPOBOAOB. [T0100HbIE GPYCKH MEMIY TPOYNM OTMEUYEHBI
PetGenem u IMynra-Pooc. Omun u3 Takux OpycKOB mokasan Ha puc. 13.

Hamepenue 31eKTPUYECKON MalIMHBI NPOU3BOAUTCS HE TOJBKO BCIEACTBHE MEXaHUWYECKUX WM
BIEKTPUYECKUX TpeGoBaHMii, HO, IJIaBHLIM 00pa3oM, M3-3a TOro, 4ro0bl He MOABEPrarb OMACHOCTH
HarpesaHusi M3OJSILMOHHBEIM marepuan. IIpUTOK Tersa M ero OTBOJA NP ONpEIeseHHOH  Teme-
parype YpaBHOBEMIMBAIOTCSI. A TAaK KaK HarpeBaHue MNPOTEKAeT IO JOrapupMUYECKOMY 3aKOHY,
TO KOHEYHAsi TeMIeparypa NpHv paBHOBECHM TIPHOJIMKAETCS] ACHMITOTHYECKM K ONpeeNeHHON Haw-
BBHICLIEH BeJIMYMHE, KOTOpPAsi JIOJDKHA JIe)KATh HWIKe JONYCTHMOrO HarpeBaHusl.

Beuay TOro d9r0 M3 NpeabIyllero u3jaoyKenus ObUI0 BUAHO, YTO HU(POBOH pacuer NMpUTOKa
Tenia ObUT HEHAJAEHKEH, €BA JIM BO3MOXKHO IIPOM3BECTH M TOUYHBIA pacyer OTBOAA Tera. Yike
KO3(pULUEHTHl U3TYUYEHUsT TEIU1a HEJIb3s1 TOYHO ONPEETNTh PACYETOM, TAK KAK OH 3aBHCUT OT MHOIHX
00CTOATENILCTB, HAIPUMEDP OT CBOWCTBA IOBEPXHOCTH. 3aTEéM BCJECTBHME BCTPEYANOLIUXCST B Malld-
HaX CJIOKHBIX (OpPM ONpeeneHre MOBEPXHOCTEH OXJIDKAEHNST W MBJIYUCHUS] TPAKTHYECKH TPYHAHO
nofaercst pacuery. I109TOMy mpefBapUTeNbHOE BBMUCIEHHE HArPEBAHUS 3JIEKTPHYCCKON MAIIMHbI
MOYKeT OBITh CAENAHO TOJBKO C OYeHb Gonbmum npubmmxenyiem. ITpyu POEKTHPOBAHNM TIPUXOAUTCS,
I'IaBHBIM 00pasom, NMPUIEPIKUBATHLCS ONBITHBIX AaHHBIX. COI0SHI, NPHHMMABIINE ydacTHe B paspe-
IIEeHUN 3TOI MpoOieMbl, YCTAHOBHIM OINpE/IeeHHbIE CBEPXTEMIEPATYPbI HMJIM TPEJesibl HarpeBaHus.

Teruio, KoTOPOE NPEBBICHIIO Obl AOMYCTUMBIH MPEfesT, NPUIUTOCh Obl YAanATh COOTBETCTBYIO-
mum Criocobom. Yrxe JABHO OLEHWIM 3HAYEHHE BOSAYLIHOTO OXJIKACHHSI, HO TOJBKO C BBEAECHHEM

Puc. 13. PeGeneBckuii 6pycoK (mwTabuk).

1 B mpoBoJe, 4epe3 KOTOPHIA NPOXOAUT IMMEPEMEHHBIH TOK, IepeMEHHOe I10Jie, HaXOAsIIeecs
B CAMOM IIPOBOJIE, IPOM3BOAUT MHAYKIHOHHEIE JEHCTBUS, TI03TOMY TPH BBLICOKHX vacToraxX M 60ib-
KX TONEePeYHbIX CEeYeHUsIX MPOBOJA IUIOTHOCTH TOKA, NOSBIMIOIASICS HA MOBEPXHOCTH TNPOBOAA,
Gosibllie, Yem TUTOTHOCTB, HAXOASIIAsACSA B cepefuHe ero. CieaoBaTesibHO, MPU MOBBIIEHUH YacTOTH!
BO3pACTaeT CONPOTHBIIEHNHE [IEHCTBUIO IPOBOJA; TAKOE SIBJeHHWEe HAa3plBAETCS BHITECHEHHEM TOKA,
meiictBuem «cxkumy-9QdexTa («roBepXHOCTHBIM 3dderromy). Ilpy Karymkax HACTYNAeT TAaK Hasbl-
Baemoe JeifcTBre «roBepXHOCTHOTO dddexran. ;
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Piic. 14. OxnaiieHne reHeparopoB BOASHBEIX TYpPOuH. JIMCTRIKeIe3a roABOAAT
[oxnaxpaonmii BO3OyX K 0CODEHHO HATpEeBAIOLHMCS YaCTsAM.

1

HapabaHHOro SKOPSI, MMEIOLIEro ropasao Xyaiiee OXJKIeHNe, YeM KOJIbLEBOH SIKOPh, HAYaIM Ia-
HOMEPHO 3aHMMATBCS BOSAYIIHBIM OXJaxaeHueM. ITpu paspenreHuu 3Toif 3a7aud MOIUIA JIBYMSI
My TSAMH: .
1. M3ameHeHMeM BeIWUYMHBEI TIOBEPXHOCTH, TIyTeM II0pas/esieHys] HArpeBaloIerocsi Tejla Ha
YACTH, OTAEJBHO OMBIBAaEMble BO3TYXOM. i

2. BBeeHHEM YBEINUYEHHHIX KOJHMYECTB OXJIKAAIONMIEr0 BO3yXa WM IOBBLIIIEHHEM €ro CKO-
poctu.
y [MpuHunMAaTbHOE 3HAYEHHe TIPHOOPETH ONBITBI C OXJAXKIEHHEM, Tpou3BefeHHble B 1898 r.
#a 3asoge «Cumenc-Ilyxxep B Illapnorrenfypre mo mumuaruse Cumenca. BcmeacTBue MarHur-
HOro HANPsHKEHUsT 00BN PASHUIIEI MEYKTY AKCHANTBHO PACIION0YKEHHBIMU APYT 34 APYT'OM 9acTsIMH,
A HMEHHO MeXIy SIKOPEM M KOJJIEKTOPOM, CHAyala OTKA3aJNCh OT aKCHATBbHOI'0 OXJTKAEHHST M Or-~

| Fagpes no b-b ] Paspea no a-a

il t

Pye, 15, O0beINHEBHCE paJHanbioe B 0CEBOE BOIAYUIHOE OXJAKAEHHE CTATOpa.
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¥ n PAHUUMIIUCh PAJUAJIBHEIM  OXJIK/ie~

Huem. JIBIKEHHE OXJIKJarlero

BO3/yXa COBEPIIATIOCH BOKPYT SIKOPSI,

Punemp, OT OJIHOIf CTOPOHBI MAIIMHBI K JpY-

/ = roii M mapajmielabHO MEeXAY II0JIo-
7’/22" caMu HamnpoJer.

LR\ Ha ocHoOBaHUM IIPOM3BeJIeHHBIX

, ONBITOB MPUILTHA K 3AKII0UEHHI0, 4TO

OXJIDKAAIUN BO3AYX MODKEH Ha-~

| IPABJIATBCA 110 CTPOTO ONpeleaeH-

.‘h\ HBIM TyTsiM. MaxcumanbHO Harpe-

L\ BaBIINECS] MeCTa NONy4ald MaKCH-

7 ManbpHOe KOJIMYECTBO BO3/yXa, a

] i 7, HeHarpeBaBIINeCcs: YacTH NepeKphiBa-

PR T s | S04 NP | P ¢ JMch KoKyxamn (puc. 14). Bnaro-

= : Japsi 3TOMy OXJaKjaiollee JelCcTBUe

Al s 74 - 7777777, MOYKHO GBUIO PACTIPENIENTHTh B COOTEET-

CTBUM C HarpeBaHueM OTAEIbHBIX

Puc. 16. LIupKyJasIUOHHOE OXJIDKIEHHE. YyacTei MALIMHBL ¥ 9TUM 3HAUUTEILHO

NOBHIIIATE €€ ITPOM3BORUTEILHOCTD.

Briocne/ICTBH TAKOH €r1ocol oXsiar-

JieHus1 mosyuyusi ofllee NpPUSHAHME, M MM CTaJU II0Jb30BAThCsT M B 00JbluX TypOoreseparopax

U1 monydeHus OecurymHoro oxnaxaenusi. Ha puc. 15 nokaszaHo 00beIMHEHHOE aKCHAIbHOE H

paauaibHoe BO3AYIIHOE OMOBEHKE.

Pagnuna naenenusi, o6ycnoBauBaiomas 00MeH BO3/lyXa B MallMHe, NPEeX/Ie BCEro JOCTUIAeTCsE
coOcTBeHHBIM Bpamennem. Ho 9Toii pasHMIIBI BO MHOTMX CJIydasix HeJ0CTaTOYHO JayKe Ipu yBe-
JINYEHHOU IOBEPXHOCTU OXJKAEHHsS, KOTOpPas MOYKeT ObIThb JAOCTUTHYTA IOAPA3IEJIEHHEM IOBEPX-
HocTel, 0c00eHHO B MammMHax OOJBIIMX MOIHOCTeil. BciencTBue CKasaHHOIO BO3HUKIIA IOTPEO-
HOCTh B 0COOBIX KOHCTPYKUMSX BOSAYIIHOIO OXJQKIEHUsI, CPeAd KOTOPBIX CJIeflyeT YIOMSIHYThL
nofipasyiesienue, Iojauyy ¥ BBeJEHHE BO3AyXa B BEHTHJISITOP.

B TeueHue MHOTMX JIET ITPOMSBOAM/INCH OUBITHI C PAsSHOOGPA3HBIMKM BEHTHJIATOPAMH U MEXLY
IPOYMM C ME/UIEHHO BpAILAIOMMMUCH, O[HAKO HA HUX 3/IEChb OCTAHABIMBATLCS HE Oyaem. Kak Ha
3AKJIIOYNTENBHOE 3BE€HO B PA3BUTHM BEHTUJIATOPOB MOXKHO YKasaTh HA KOHCTPYKLMIO BHHTOBOTO
BeHTWIsiTOpa «CumeHc-TTeTi, KOTOPBIA B HACTOsIIEE BPEMSI BBITOJIHSETCS LIEJIMKOM CBApHBIM.

Taxkum o6pasom Obuia paspelieHa 3afaya palMOHAIbHO IPOrOHSTH B JOCTATOYHOM KOJUYECTBE
HOTOK BC3JyXa C BO3MOXKHO OO0JIBIIOH CKOPOCTBIO 4€pe3 MAllMHY, OXJaXAas Te €e YacTd, KOTO-
pBI€ TIOABEPTAIOTCS HArpeBanuio. Ilpyu akcuanbHOM OXJKAEHUU MAKCHMAlIbHAs TemIeparypa cocpe-
JIOTOYMBAETCS IVIABHBIM 00pa3oM IOCPeaM MaKeTa JIMCTOB, HO BCieACTBUE 00JIbIIEH TEmIONPOBOAHO-
CT¥ [10 HAMPABJIEHUIO JINCTOB JKejie3a OXJIKAAETCSl I10 NMPEMMYIIECTBY MOBEPXHOCTb Tesa. Yrobel
[IPH aKCHAJIBHOM OXJIKAEHUHN HE MOJIyYH10Ch 00bII0I Pa3HUIBI B TEMIIEPAType IPH BXOJe U BHIXOIE
BO3/lyXa, OXJIAKAAIOTCSI IPOTHBOTOKOM TaK)Ke M OT/EJIbHBIE YacTH: OJHH CIeBa, a Jpyrue Cnpasa.
OGbeauHEHHE PAJMaIbHOI0 OXJIAKAEHHS C aKCHAIbHBIM B 00IIEM HepaluOHAJIbHO, TaK KaK OHO
BBI3BIBAET yCUJIEHHOe 00pa3oBaHHe BUXpell BO3qyXa.

BBuay TOro 4ro npu GOJBIIMNX MaUIMHAX OTXO/ TEIUIa HeIOCPeACTBEHHO B MALIMHHOE IoMelne-~
HUE BLI3bIBAET HeyHo0CTBA B BHJE IOBBILEHMSI TEMIEPaTyphl NMOMEINeHHsT ¥ BO3HMKHOBEHHMS IIyMa,
MO3[Hee CTANM CHA0)KATh MALIKMHBI KOYKyXaMH, a BO3yX IOABOAMTE U OTBOANTH TPyOonpoBoAamu (Ka-
Hanamu). A 4ro0bl HE TIOHKATh TeIJIONPOBOJHOCTE OXJIAKAAIOLIEr0 BO3AyXa OT HAKOIUIEHMS IBLIH
B KaHajax M Ipoxojax, Npu BXOJie BO3AyXa B KaHaJ yCTAHABJIMBAETCS1 BO3AYIUHbIA ¢Guibrp. UToOH:
136e)KaTh BO3MOYKHBIX TNPENSITCTBUH, CBSI3aHHBIX € HEMCIIPABHOCTHIO QUIBTPA M 3arpsi3HEHHEM ITBUIBIO ,
1I0a4y BO3[yXa INPOU3BONAT NPUHYIUTENBHO, 3aCTaB/sisi HUPKYJIMPOBATH BO3AYX IO 3aMKHYTOMY

IyTH, OXJKAAsi €ro IpU 9TOM 0CO0OBIM XO0=

S ; nopunbHUKOM (puc. 16).
N N TonbKO 1OC/Ie BOWHBI Ha4ald IPOM3BO-
JAUTH ONBITHI 3aMeHbl BO3JlyXa APYrUM raso-
00pasHbIM OXJIDKAAIIUM CpeICTEOM 6osbIIei
T 1] TEIJIOEMKOCTH IIPH MEHbIUEM Y/IeJLHOM Bece.
g OcoGeHHO NPUrOIHBIMU O0Ka3ajliCh BOXOPOA U
MeraH; ObUIM ITPOJAETAHbI OIBITHI TAK)Ke U C Te~
JIMEM: IO TOJIYYEHHBIM pe3yJbTaram oOKasa-
JIOCh, YTO BOAOPOJOM MOXKHO JOCTHYBL IIOBbI-
/ IIEHVsT NPOU3BOJUTENBHOCTH TPHOIH3UTENBHO

Ha 309%, M0 cpaBHEHHIO C BO3LYXOM.

1 b
1 1
! ; st moTopoB  1esecooGpasHelii  crocod
Bra. it | i I OXJTKEHNST OIIPE/eISIETCA, IIaBHbIM 00pasom,
[ an Hitititi== 1o Coo0paykeHusim MX HagHaueHust. Jlyymmm
L] ‘N 4 OXJIK/IEHHEM, BeChbMa eCTECTBEHHO, o0nanaiorT
! SN OTKpbITEIE MOTOPHL. J{s1 MPOU3BOACTB, B KOTO-
PBIX MHOI'0 IbUIM, HEOOXOIMMO I0NL30BATHLCS
Puc. 17. Mammuna, 3aKphITasi KOMCYXOM. MOTOpamMH, C COBEPHIEHHO 3aAKPHITHIMM KOXY -
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Puc. 18. TpaHchopmarop ¢ MacisgHbBIM OXJIQKIEHUEM.

xamu (puc. 17). MoIHOCTB TaKMX MOTOPOB COCTaBJsiET TOJNBKO 35—409, MOHOCTH aHAJOrHYHOM
OTKDBITOM KOHCTPYKILHHM, TaK KaK y HUX IOBEPXHOCTb HEJOCTATOYHA JUIS MOJHOTO OTBOAA Temja,
a Mo3TOMY JUIsI YBeJMUEHMsT HeOOXOAMMOM OXJKIAIIel MoBepXHOCTH NPUXONTCST MPUMEHsTh 60~
Jiee KPYIHYI0 Mammuuy. JUisi ynydileHdsi OXJIKAeHHUS C YCIEXOM II0Nb3YIOTCsT PeOPUCTHIMU KOMKY-
Xamu, KOTOpBIE BIIOJIHE ompasiaiu ce0s Ha mpaxrtuke. Ecim Takoe oXJax/eHHe HEA0CTaTOYyHO, TO
npuberanT K OXJKICHHIO ¢ NOMOLIBI0 pybamxu. IIpy TaKkoM OXJIQKIEHHH BO3JAYX NPOTOHSIETCS
10 0COOBIM KaHajJaM CHJIBHBIM IIOTOKOM, B TO BpeMsl KaK BO3AyX, HaXOASIMiCS B POTOpe, LMp-
KYJIUpYsi, CIIOCOOCTBYET Iepejaye Teruia.

Takue ajieKTpUYECKHe MAIIMHBI, KAk, Hanpumep, TPaHCHOpPMATOPHl U BpALIAlOMMECsT PeryJis-
TOPHI, B IIPOTHBONOJIOYKHOCT BPAIIAIONIMMCS MAIIMHAM, YXKE JABHO NOJYYWIIM OXJIDKIEHHE I0-
MOIIBIO YKUAKOCTEM, KOTOPHIM HOJB3YIOTCSI C YCHEXOM C €amMOro Hayand MmocTPoHKM TpaHchopmaro-
pos.. Iocieanue Bee yalle CTaIu MOJIYYaTh MacisiHOe oxJaxjenue (puc. 18). Tlpu aTom HCHONB3yercst
WM HEIOCPEJCTBEHHOE OXJTKAEHNE CAMOT0 Macia, MPUYeM sl YBelIuYeHus: d{exra npumMeHsercs
elle yBeJMUEHUE OXJIDKAIONIEH OBEPXHOCTH MPH oMo Gonbmux pedep uau TpyO cocyAa, uim e
HCIOJIB3YIOT MAacsio, KOTOpPOe BHOBb OXJIAXKIAETCS BOJSHBIMM 3MEEBMKAMH, KaK 9TO II0KasaHO Ha
puc. 19.

6 Kak BUIHO M3 BBIIIEU3JIOYKEHHOT0, mpobjemMa HarpeBaHusl MaulMH npuobpena cepbe3Hoe 3Ha-
4YeHHe BO BCEM 3JIEKTPOMAIIMHOCTPOEHWH. ¢

Buzmap xapakTepusyeT pasBUTHE 3TOro Bormpoca TakuMm obpasom: «[Ipo6iiema HarpeBanus cie-
Jlanach HacTOJIBKO BAKHOM, UTO Kasanock, OyATO TOTOK TEIia SIBJISIETCS] TJIABHBIM, a He 3JIeKTpH-
YecKHnif TOK, Kak OyATO pasHuLA TemnepaTtyp urpaer Gojiee Ba)KHYIO pOJib, YeM MajfieHHe Hampsi-
yenusi. [10TOK Tenja HeCOMHEHHO Hapsiiy C 3JIEKTPHYECKHM M MAHUTHBIM TOKAMM ABJISIETCS TPETHUM
BKHBIM TOKOM 3HEpPru¥ B 3JIEKTPUUECKOH MamuHe».

Bd. XXII, S. 63—5.

[lepBBiii NpaKTHUeCKH NPUMEHEHHBIH SJMeKTPUUECKHi Tenerpad *

B 1933 r. MuHYJIO CTO JeT ¢ TeX MOp, KaK SJIeKTPHYECKHI TOK C YCrexom ObUT mpUMEHeH Ha ciyxoe
cBsizn. JIBa mpodeccopa Ierrunrenckoro ynusepcurera I'aycc u Bebep B 1833 r. ycTaHOBHIM CBS3H
MeXIy (usnuecKuM KabuHerom yHHBEpCHTeTa M 06cepBaTOpHEl, YCTAHOBMB B HHX HMH CaMUMH
YCOBEPILEHCTBOBAHHBIE IPUGOPHI, COEAUHMB MX MWy C0060i BO3AYLIHBIM IPOBOJIOYHBIM IIPOBOAOM.

1 [TeyaTaemMast '3aMeTKa O mepBOM MPAKTHYECKH NPHMEHEHHOM 3JIEKTPHUecKom Teserpade,
B NOJHOM IIPOTHBOPEYHH C IUMPOKO M3BECTHBIMU MCTOPMKO-TEXHHYECKHUMM (axkrammu, mbiTaeTcsl H0-
KasaTh npuopurerT I'aycca m BeGepa B atom jAene. He ymansin sacayr npodeccopoB [eTTuHreH-
CKOT'O YHMBEPCHUTETd, HEOOXOMMMO Bce ke YyKasarh, 4T0 Tocae OTKphiTMs Boasra, 3puurena,
Amnepa, Papajest 1 Ap. WIEs SJIEKTPUYECKOro Tejerpada «HOCHIACh B BO3JTyXe», M HUUET0 HeT
YAMBUTENBLHOIO B TOM, 9TO TIOYTH OJXHOBPEMEHHO B TOM Myn MHOU (opme oHa ocyiuecTBHIach B ITe-
tep6ypre, Jlounone, Heio-Mopke u Fertunrene.

3uauuTenbHO 00BEKTUBHEE M3NO)KEHA MCTOPHSI PpanHed peanusauuum waen SJIEKTPUYEeCKOro
renerpada Bo muorux 0Gonee crapbix Hemenxux paborax. Ilpum. pen.
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Hurzge 10 T'eTTHHreHa MONMBITKY MPUMEHEHUS 3JIEKTPUYECTBA
JUIsL CIY)KOBL CBSI3M He IIPHBENIM K HEIOCPEICTBEHHOMY
NPAKTUYECKOMY HCIIO0IL30BAHHIO, HECMOTPsSI Ha TO, YTO 3Ta
MBIC/Ib, BO3HUKABHIAS M3 MOTpPeOHOCTEll BPEMEHHU, POJUIIACH
MOYTH OJHOBPEMEHHO BO MHOTHX MeCTaxX.

IpoGiema aeKTpuYecKoii Tenerpaduu morna npubin-
3UTBCST K peajusalyy TOJIBKO Tiociae TOro, Kak Bonbra B
INaBuu B 1799 r. MOCTPOWII CBOIi «BONBTOB CTONOM, Ipcren
B Konenrarene B 1819 r. OTKPBUI OTKJIOHEHHWE MarHUTHOU
UTJIBL QJIEKTPUYECKHM TOKOM, Aparo B [Mapmxe B 1820 r.
OTKPBUI 9JIEKTPOMArHETH3M M, HAKOHeW, I0CJe TOro Kak
®apapeii B 1831 r. B JIoHAOHE OTKPbUI 3JEKTPOMArHUTHYIO
pHAyKIMIo. Ho BceMM STHMMM OTKpPBITUSIMH eile He Oblia
paspenieHa mpo0iema IOJIHOCTBIO, TaK KakK OT DPOXKIEHHUsI
uied [0 ee peajusaluM W INPAKTHYECKOro INPUMEHEHHs
00BIMHO TPOXOAUT ANHHHBIN MyThb. [losTomMy cieayer OoTme-
TUTh (AKT TOCTPOEHHUST JJIEKTPUUecKoro Teyerpada B I'er-
THHIEHE.

Xors Taycc u BeGep CBOUM yCTPOHCTBOM MpeCieno-
BaJIM NPEKJE BCEro HayyHbIe IeJIM, HO TEM He MeHee OHU He
COMHEBAIMCh B €ro MPaKTHYHOCTH KaK CpeJCTBe CBsI3H, B
yem MOYKHO y6enuTbesi n3 ux coolujennii u nucem. B 1835r.
Faycc 1 BebGep npemioxunu CBOH Tenerpad CrponBIIenCcs
B TO Bpems Jleinuur-IpesseHCKol >KenesHoil mopore u
OTHOBPEMEHHO C 9TuUM npemaoian ydeHomy Kapiy
Ilreiinreiino B Mionxene, ¢ KOTOPeIM OBUIM B JIPYIKECKHX
OTHOLIEHHSAX, 3aHATHCA AanbHeiimmm passurHeM Teserpada,
npyAaB emy Takywo (Gpopmy, 4roGbl OH MOT GBI CIYUTD Y00~
HBIM MHCTPYMEHTOM OOINECTBEHHOW CBSI3H.

9ty sapnavy Ilreiinrelins paspemmua ObICTPO U YAAYHO,
B ceHTsi0pe 1837 r. OH ycTaHOBMJI CBSI3b MEXIAY TIoCyAap-

Puc. 19. Tpauc@opmarop C BHYTPEH- crpeHHmIM (u3MuecCKuM KaGumerom B MionxeHe u oGCcepea-

HUAM BOJISTHBIM OXJIYK/IEHHEM. topueil B Borenxaysee. YCTaHOBJIEHHBIE anINapaTsl ObLIA

[POCTHL B KOHCTPYKIMH ¥ YAOOHBL B OOpamieHuH, OHU Iie-

pelaBanu COOOLIEHHST HEe TOJBKO OTYETJIHMBBIM CTYKOM, HO M 3HAKAMH B [iBE CTPOKH, KOTOPbIE JIETKO

IPOYUTHIBANKCH, Anmaparsl padoTaay 10 TOMY BpEMEHH C JOCTATOYHOI OLICTPOTOH, mepeaasast
~0K0s10 40 OyKB B MUHYTY.

Annaparsl Iaycca-BeGepa u Ilreiinreiiiss cOXpaHMINCh B OPUTHHANAX: NEPBBIl B TeTTuHres-
CKOM YHHBEDCHTETE, a BTOPOil B Hemelkom mysee B Mionxexe. B mOYETHOM 3ajie TEXHMKU CIaboro
TOKA IITeHHreilJIeBCKUit annapar BMecTe ¢ MOAenbio (komuei) anmapara aycca-BeGepa saumaior
BHIHOE MECTO.

B b

1
H

HUroapuarnit Tenerpad laycca-Beb6epa

“‘Kapn T'aycc, 3HaMeHUTBIN TeTTHHTEHCKHiT MATEMATHK M aCTPOHOM, 110 coBety Auexcanapa I'ymbonbara
B KoHIEe 20-X TONOB NPONILIOr0 CTOJETHs] MOCBATUJ Ce0sl MCCJAEMOBAHMIO M M3MEDEHHMIO M3MEHEHMI,
HPOMCXOASAIINX B 3eMHOM MarHeTuame, ¥ JUisl STOH IeJM YCOBEPLIEHCTBOBAJ CBOM MAarHETOMETP.
B 9TOM MHCTPYMEHTE MMeJICST TSDKEbIA FOPU30HTAIBHO TMOABEIIEHHbIH 1 CBOOOHO Kavamouumiicss mar-
HUTHBI CTEPYKEHb C NPOJODKUTENbHBIM Kosiebannem. I'aycc mblrajics ya0BUTH 10 BEIHYMHE M Ha-
IPABIEHUIO TEPUOANYECKIE KOIE0AHUs MArHUTHOIO CTeP)KHs, BbI3bIBAEMble H3MEHAIOMUMCS 3€M-
HbIM MarseTusmom. Jlis Gosbmieit TouHocTH I'aycc CUMTBIBAJI IMOKA3aHMST IOMOIIBIO BeChMa 4YyBCT-
BUTEIBLHOTO 3ePKAJIBLHOT0 NPUGOpa C MOA30pHOI TPYGOi U Mucanoi. 10T Crocod ObUT PEKOMEH/I0BAH
TMaresgopdom B 1826 r. B 9THX MCCIEJOBAHUSIX NPUHUMAT ydYacTue MOJOKOH (USUIK yHHBEpPCUTETA
Buibrensm BeGep. s 0JHOBPEMEHHBIX HU3MepeHHil B pasnuuHbix mecrax I'aycc u BeGep ycraHo-
BUJIM MATHETOMETPHL B 006cepBaTopuy ¥ PU3NIECKOM MHCTHTYTE, OTCTOSIUIUX JPYT OT ApyTa Io BO3-
AymHoM ymauE TipumepHo Ha 1000 M. B TO Bpemsi GU3HKHM MHTEPECOBATHCH HOBBIMH SBJICHUSIMU
B obsnacru snexrpudecTea. C GOJBIINM MHTEPECOM MCCIEA0BAINCh TalbBaHUYECKHE, TEPMOJIEKTPH-
YeCKWe M MAarHUTO3JIEKTPUYECKHE MPOLECChl, HO TOYHBIX M3MEPHTEIbHBIX WHCTPYMEHTOB B TO
Bpe%m euie He CyIeCTBOBAIO M KDKAOMY IPUXOAMIIOCH NPUGEraTb K camojieIbHbIM (NPUMHUTUBHbIX)
npubopam.

Bebepy 1o ero mnpeabayiueil padore B yHuBepcurere B I'asie ObLl SHAKOM IPEUIOKEH-
i B 1820 r. merox lllseiirepa yBeauuuMBaTL YYBCTBHTEJBHOCTb W3MEPUTEIBHOrO MHCTPYMEHTA
MOMOLIBI0 MHOKHrenbHOoi mmysu (Multiplikatorspule). BocnonbsosaBmuch 9THM  METOAOM, Bebep
u Taycc OKPYYWIH MArHUTHBIA CTEP)KeHb CBOEr0 MArHETOMETPA MHOYKMTEIbHOM mmnyJei cooTser-
CTBYIOIIEH BeJMYMHBI, Oyarogaps Yemy IOJy4nJIM BBICOKOH 4YyBCTBUTEJIBHOCTH TIajbBaHOMETP,
O4YeHb HEOOXOMUMBIN U151 9JIEKTPUYECKUX n3mepenuil. CKOHCTPYHPOBAHHLIN rajbBaHOMETD KOCBEHHO
ABUIICS 1 TEXHAUECKAM CPEICTBOM JUISI IIOCTPOEHUsSI MIONBYAToro Tenerpaga. € TakuM npuGopom Te-
TIepb MOYKHO OBUTO TIPU TIOMOIIM BJIEKTPHUECKO0 TOKA MOJI0YKNTEILHOI0 MM OTPULATEIbHOr0 Hanpas/ie-
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HUsI MPOU3BOJIBHO BbI3BATH Kauda-
‘HUST MATHUTHOT'0!CTEPYKHSI BIIPABO
W BJIEBO U IOTHM IIPOU3BOJUTH
curHaibl.  OcraBanoch TOJBKO
YCIOBUTHCST B 0003HAYEHUSIX KOM-
‘Ounanuit kavanuit. Hesagonro no
aroro Gapon mwmmuHr don-Kau-
wrrapr B IlerepOypre Omy0anKo-
BaJ1 TIPHUHIMIT HUIrojJap4aToro Tese-
rpada, KoTopelii u300peTeHieM
YyBCTBUTEJILHOTO TalbBaHOMETPA
ObUT NPAKTHYECKH OCYIIECTBIIEH,
XOTsI B HECKOJIbKO HHOH (dopme;
0CTaBajOCh TOJBKO TNIPOBOJAMU
COeIMHUTD MEXIYy C000H OTHenb-
Heie npubopsl. 3aciayra Bebepa
B TOM, 4YTO OH JUIsd COEAMHEHUS
BOCIIOJIB30BAJICST HA/I3EMHBIM Te-
snerpagpusiv  npoBofiom. IlepBbie
npoBofa Oblix ¥3| TOHKOW I'0JI0MH
MEJIHOI IIPOBOJIOKH, IT03[HEEe Ya-
CTHYHO W3 MATKOU CTaNbHOW MII-
JIUMETPOBOM npoBoioku. TIpoBoixa, cienanHas B IeTTuHreHe, NpoCyIIecTBOBaNA 10 3uMbl 1845 r.,
Korja oHa Obula paspymlieHa CHILHBIM YAaPOM MOJTHMH. :

Hcrounuxom Toka aiist Faycca n BeGepa cHauana CIry)Kui OAMH TOJBKO 9yeMeHT Bonbra, Ko-
TOPOTO0, IPH GOMBIIeN YyBCTBHTEIBHOCTH IaIbBAHOMETA, BIIOJIHE XBATAI0; HANIPSHKEHNUE YKe 9JIEMEHTa
b0 Koneomomeecs. Oxuako Iaycc 1 BeGep cymenu BBIATH M3 9TOr0 IOJmKeHusi. Yrxe B 1834 r.
nocae orkpbrrust PapajieeM MarHUTHOW 3JIEKTPUYECKOM WHIYKIMH OBUI CKOHCTPYMPOBAH IIPOCTOM
annapar sl MoJaydYeHusi WHAYKIMOHHBIX TOKOB, KOTOPBIH ce0s XOopowmio omnpasfan Osarojapsi Cro-
CcOOHOCTH JaBaTh KOPOTKWE CHJIBHBIE TOTYKM TOKA MEHSIOIIEr0Cs] HANpaB/IEHHsI, HO BCErJa OJMHAKO-
BOW CHUIBL.

Ha puc. 20 noxasaHsl opuruHaibHeie annaparsl BeGepa-Iaycca. CnpaBa Ha puCyHKe HOMEIIeH
nogaryuK (TMOAATENb), MPEACTABNAIONMI €000l MarHATHBI CTEP)KeHb, OTBECHO yCTaHOBJICHHbIN
B KO3€JKaX, Ha CBOOOJHOM KOHIE MATHATA HAABMHYTA MPOBOJIOYHASI KATyIIKa, HAMOTaHHAs Ha
HWIMHAPUYECKUI T0JIBI JepeBsiHHbIA crepykeHb. Karymka IOKOMTCS Ha JIByXIIJIEYHOM pblyare,
VII0XKEHHOM MOJIBIYKHO B IIEHTPE HA TOPU30HTAIBHOM OCH; JIEBOE IIJIEY0 PhlYara HeceT MHAYKUHUOHHYI0
KaTylIKy, a [paBoe Iuiedo — nporuBoBec. Kpome TOro, ¢ mpaBbiM IJIEY0M COEJMHEH KOMMYTATOP
C ABYMs [IAPOBMAHBIMM PyKOsiITKamu. CxBartbiBasi 00eMMH PYKaMH 3T PYKOSITKH, MOYKHO Iepeme-
marh MpaBoe IJIe40 phlyara KBepXy, KHu3y, Hamofobue kiasum Mopse, a HKumas 1npu stom 6o-
Jiee CHIIbHO KHM3Y JIEBBI MM MPAaBblil 11ap, MOYKHO BbI3BATH JKEIAEMyl0 NEPEMEHY TOJYKOB TOKa,
MPOU3BOJMMBIX B MHAYKUMOHHONW Karymke. Ilpu JBIOKEHHM KATYIIKH KBEpXY MOSIBISIOTCS KOPOT-
KUif WHAYKUMOHHBIA TOK, NPH OIyCKAHMM )K€ KATYIIKM CJIeIyeT ORMHAKOBOW CHJIBI TOJYOK TOKA
B IIPOTUBOII0JIOXKHOM HAIIPABJIEHUHA. Taxum YCTpoﬁCTBOM OTIpaByieHus1 C IIOMOIUBLIO BIIOCIIEACTBHH
J00aBJIEHHOr0 B NPUEMHHMKE IVIYLIMTEIsSI MACHUTHOIO CTEPXKHS (KOPOTKO3aMKHYTAasl IVIyILMTEIbHAast
KATYIIKA WIA 3aMKHYTBIH MEeIHbIA SIHMK) MOXKHO ObLI0 repeaasarth 10 9 OyKB B MUHYTY, HeCMOTpPSI
Ha OOJIBIIYIO [UITATEJBbHOCTH BPEMEHM KayaHWsi MArHUTHBIX CTep)KHel. ByKBBI M LM(pPBI 00pasoBbl-
BaJUCh KOMOUHAUMEH OTKIOHEeHMH BrIpaBo, BieBo. Ha pucyHke cieBa moKasaHa co IIKQJIOH IOA-
30pHast Tpyba, yepe3 KOTOPYI0 HAOMIONAINCh OTKJIOHEHMSI MATHUTHOTO CTEPXKHSI B 3epKajblie, YK-
PEIUIEHHOM Ha INHYPOYKE, K KOTOPOMY IOJBENIEH MATHUT, HAXOMALIMICS HABEPXY MYJIbTHIUIHKATOP-
HOIl pambl IIPHEMHUKA.

Belep ckoHCTpyMpOBaI IPOCTOE YCTPOUCTBO At Bei3oBa., COOKY, PsiioM € KOHIIOM MAarHUTHOIO
CTEPIKHST MIPUEMHOT0 annapara, OH HPHCOeINHMII BHIKIIOUATEIbHbIH phrdar JUlsi MEXaHHYeCKOoro 3BOH-
Ka. O0 9TOT phMar yjgapsiicsi MACHHTHBIH CTep)KeHb, KOrja NMPHBOJAWIN €ro B KavyaHue IyTem He-
‘CKONTBKUX MMIYJIbCOB TOKA OAMHAKOBOTO HANpABIEHHS, IOCJAHHLIX U3JAJM M MHOIOKPATHO IOBTO-
PEeHHBIX TPUOIM3ATENLHO B PUTME COOCTBEHHBIX KOJIEOAHNIT CTEPIKHS.

CurHanmsanusi cuavana ciayxuna Iayccy-BeGepy aast coo0lueHUsT BPEMEHM IIPH OJHOBpPEMEH-
HBIX, COBMECTHBIX HAOJIOAEHUSIX M JUISI TOYHOM YCTAHOBKHM ACTPOHOMHUYECKMX 4YacoB.

B cnenunanbHOU nuTeparype yKaspiBaoTcst umena Kyka u Burcrona B JIoHaone M amepukaHia
Mopse B Hbio-Mopke, Koropsie ocrapuBaioT IMEPBEHCTBO OCYIIECTBIIEHHsI IEPBOTO MPAKTHYECKH
MPUTOAHOTO BJIEKTPHYECKOro Tenerpada. OAHAKO STH NPETeH3UMH HEOCHOBATeNbHBI. IlepBhiil Wroyib-
‘el Teserpad, paboraBmmit nsArelo uriamd M TPeGOBABIUMIl 1IECTH MPOBOJAOB, TPAKTHYECKH ObLI
ucnipoGosan ymmb 25/VIII 1837 r. na paccrosnm 2,4 xm na Cepepo-3anajHoil yxenesHoi jpopore
‘B Aurymum, T. €. Goyiee 4em uerbipe roxa crycrtsl, Kak Obur nyiien B padory Tenerpad aycca u Be-
Gepa. Kpome TOro, aHrIMiCKIe u3o6perareny CaMi MPUSHAIIHA, UTO UX AMNAPAT NPEACTABISIET TOTLKO
BUIOMaMeHeHHYI0 (pOopMY MoJesn uroarpyaroro teierpapa Ilnmamura pon-Kauymragra, BOSHUKIIEro
B 1833 r. Mopse XOTSl M YKasal oA POyaeHusi CBOEro renerpadga—I1834 r. B oxrsiope, HO 3Ty jpary
©1BA JIM MOYKHO CYUATATH TPABHILHOM, Tak xax Mopse Tonbko B 1835 r. Brepssie BBICTYIMII C emle
HEe/I0CTATOUHO padpalOTAHHEIM IPOCKTOM M yiyUNIEHHYI0 MOJENb INPOAEMOHCTPUPOBAT TONBKO B
KOHIE asrycra 1837 r. 3asiBka naredra Mopse B Bammmurrone otHocurcest K 6 oxrsabpst 1837 r., ma-

Puc. 20. Annaparsl BeGepa-I"aycca.
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TeHt e Began emy B CIIA 20 uiona 1843 r. Ilepsoe TenerpadHoe ycTpoHCTBO C anmaparamu CH-
cremsl Mopse, onHaKo, 6bUI0 MCOPOOOBAHO HA HCHBITATENBHOM JMHMM BalMHITOH — Bantumop
TOJIBKO 24/V 1844 r.

HecKonbKO pas yIOMsIHYTBIA MroibuaTeii Tenerpad Gapona Iummuur ¢on-Kanmranr — pyc,
CKOr0 JUIMJIOMaTa, HEMIA POXOM — ObLI BHIIOJHEH TOJBKO B Mofenu B mepuox 1832—1833 rr.-
TOYHO BPEMsI HEM3BECTHO, HO IIPAKTHYECKM OH He ObUT HCIIOIb30BaH, €CJIM He CUMTATh OIBITOB, IPOU3--
BeJIeHHBIX ¢ HUM. Ero xoHCTpyKipsi ¥ He Obuta Gbl IPUIOAHON ISl 9KCIUIOATALMK. 3aciyra sxe Kan-
WTaaTa B jee Texerpaduu 3aKiIioyaercsl B TOM, YTO OH COZEHCTBOBAJ IIOABJIEHHIO Tenerpada, nae
TOJYOK APYTUM H300peTaTessim.

W3 BCEro CKasaHHOrO SICHO, YTO T'OOM POXKIEHHsI SJIEKTPUYECKOro rTenerpada cieayer mnpu-
3Hare 1833 r.

Bd. XXII, S. 65.

Visepaonckass abpuka IIBeHHEIX HUromok B 1788 r.

B NpOMBIIUIEHHOM OTAENIEHHH My3esi I'. AnTeHa MMEETCsl JOKYMEHT B Buje jmcra Gymaru pasmepom.
35 X 50 cm, CII0YKEHHOIO IIOMOJaM, Ha NMPaBOi CTOPOHE NOKYMEHTA HAPHCOBAHBI 9CKM3bI BHIPAOOTKHU
LIBEHHBIX MI'OJIOK, & C JIEBOM CTOPOHBI HOKYMEHTA HANMCAHO MOSICHEHHE K 9CKH3am. DTOT HAOKYMEHT
AU MCTOPUKA TEXHUKHM IPECTABJIsieT OrPOMHBIA MHTEpeC, TaK KaK MOAPOCHO SHAKOMMUT C IPOH3-
BOJCTBOM LIBeHHBIX ura B Msepsone B 1788 r., B amoxy manydaxrtypel. Ilpu 3TOM crnenyer 3a-
MeTUTh, 4T0 ropon WsepsoH, Haxonsuuuiicsi Ha pexe Pype B Bectdaiuu, yse B INIy60KyI0 cTapuny
CNABWICS] KAK LEHTP NPOU3BOACTBA IUBEIHBIX MIOJ. YIIOMSIHYTBIA K€ JOKYMEHT B CBOE BpeMsi OB
TIIATEIbHO, XOTSI ¥ HAWBHO M3TOTOBJIEH /Ul BPYYEHHsI KOPOJIO IPYCCKOMY, IIOCETHBIIEMY TIOPOL
u ¢abpuxy B 1788 r.

B J0KyMEHTe STOM 3KCH3aMU H300paKEHO OCHOBHOE 000PYHOBAHME: KaJWJIbHBIE T€YH, WH-
CTPYMEHTBI, Pas3jIMYHBIE BCIIOMOTaTeNbHbIE NPUCIOCOOJIeHNsl, a B ONUCAHUM TNPUBEIEH IOAPOOHLLIA
TIePeYeHb BCEX Onepanuif, KOTOPhIM IOABEprajiach Urja Bo BpeMsi IpousBojcTBa. IlepeyeHnb 9T0T, Ha-
NUCAHHBIA CTAPUHHBIM MECTHBIM HapeyneMm, TaKOB:

1) mayKy NPOBOJIOKM Pa30MBAIOTCST MOJIOTKOM,

2) mpoBOJIOKA COPTHPYETCS,

3) » PeKeTCsT KyCKamu JUIMHOM sl JBYX MroJ,

4) » YKJIQIbIBAETCS B KOJIbLA,

5) » Oyayun yJoKeHa B KOJbLia, HAKaJIWBAeTCsl B OTHE,
6) » NpaBUTCS,

7) KOHIB! KYCOYKOB INPOBOJIOKM 3a0CTPSIOTCS MUIM(OBKOH,

8) KyCKM INPOBOJIOKM pPa3pe3aroTcsl IONOJiaMm,

9) BepXHss 4acTh, NpeAHasHayeHHasi JUisl YIIKa, pacIlIioLIMBAETCs,

10) monydabpukar urn yxjiaabiBaercss B KOJbLA,

11) monydabpuKar HaKaauBaeTCsl B OTHE,

12) >xene3om mpobMBaeTcst yUIKoO,

13) Ha cBUHIE yjansiercsi W3 yIIKa 3ayceHuna, 06pa3oBaBLUasiCsl T0CAE NpPOOMBKHM,
14) HECKOJBKO UIOJIOK PSIIOM S)KUMAIOTCS B IMIILBI,

15; Nnpo0uTHIe OTBEPCTHS WI'0JOK IPEBPAIlalOTCs B IPOAOITrOBaThie YIIKH,

16) UrosKu YUCTATCS,

17) »  METATCs,

18) »  KJIAnyTCsi B COCYJ C BOJOH,

19) »  BBIHUMAIOTCS M3 COCYAA U CMEIUMBANOTCSI CO Creuuei [Uisi IpUaHns UrojKam TBep-

20) »  YKIQAbIBAIOTCSI B JKENE3HbIH TIOPIUOK,

21) »  HArpeBalOTCsl M II0CJE OXJIDKAEHHS,

22) » B COCy/le O0YMILAIOTCA,

23) »  BBIDABHUBAIOTCS,

24) »  YKIaAplBAlOTCSI B KOJIbLA,

25) »  HAKaJuBalOTCs B OTHE,

26) »  BBIIPABISIOTCS,

27) »  yKiaaeBawoTcs Ha Oymary,

28) » BMmecre ¢ Oymaroif yKaajbIBalOTCsi HA JKeJIE3HYI0O CKOBOpOAY,

1 Jra crarbsi NpeAcTaBisier Cyry0blii MHTEpeC, TAK KaK JaeT pearuil (pakTuyeckui marepHan
pacwieHeHHUs] NPOMSBOACTBA HA DS OTAEJbHBIX MeJbYadlIMX IPOUECCOB, YTO SIBJISIETCS XapaKTep-
HOW uepToi MaHy(aKTypHOro npousBojcTBa. ITpOM3BOACTBO MIOJKHM, C NEPBOr0 BIIMIANA OYECHD
npocToe, OAHAKO, KaK 9TO BHAHO U3 NPHUBEAEHHOIO IepeuHsi, pacnajganock Ha 110 oTaeabHBIX
ornepanuit,

B cOBpPeMEHHOM NMPOW3BOACTBE WIVI, 10 KpaiHed Mepe KaK OHO celiuac mpou3BOauTCS Ha Kap-
nonenTHol (abpuxe umenn 9 Oxrsiopsi (MockBa, Mapkcucrckas yin. B TaraHie), MHOTHE M3 npoLec-
COB, MEPEYUCIIEHHBIX B HEMELKOH CTaThbe, COXPAHMJIMCh 10 CHX NOp (3aBepTKa MIVI B IOJIOTHO, Kara-

. HU€ Uril, Tpsicenne B Gouxe ¢ omwikamu u 1. 1.). ITp um. p e 1.
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29) »  HAKaJHMBAIOTCS B IIEYH,
30) »  3aKaJIMBAIOTCSA B BOAE,
31) »  BBIPABHHBAIOTCS,

32) »  OTIYCKAaIOTCS, YTOOBI OHM NPUHSIM HaLJIeKAIlyl0 IOBEPXHOCTH,

33) »  BBIPABHUBAIOTCS, ?

34) »  YKIAAbIBAIOTCS B IOJOTHO C KPEMHE3EMOM,

35) npoanMMBAETCsT Macyi0 K HIOJIKam, i

36) 3aBepHYTBHIE B IIOJIOTHO HIOJIKIF 3aBSI3bIBAIOTCSI, M 9TO HA3BIBAETCS MAYKOI,

37) mauky KaraoT, U BO BPeMs 9TOr0 KaTaHHs,

38) moAIMBAeTCsl B MAuKy Macio (omepauysi KaTaHusi NPOM3BOJMTCSI B TeyeHue 2 4ac.),

39) mayky pacnaKoBBIBAIOT M MIVIBl YKJIAABIBAIOT B GOYKY C APEBECHBIMH OIMJIKAMH,

40) urosxu corpsicaloT B 0OUKe,

41) uronky 00ecCNbUIMBAIOTCSI B BaHHE,

42) uronku BBIpaBHMBAWOTCSA. 9 mpoueccoB (or 34 mo 42) MOBTOPSIIOTCS YETBIPE pasa, 4Tro
B o0mem cocraBuT 36 mnpomeccoB; ecau npubaBuTh MX K 42, TO B pesyibTare NOJy4uM BCEro
78 mpoueccos,

79) UroJIKK ONATH 3aBEPTHIBAIOTCS B IOJOTHO, HO 0e3 KpemHesema,

80) moayMBaeTCs1 mMacio,

81) 3aBA3LIBAIOTCSA IAYKH,

82) UroJaKM B YMAKOBKE KaTaloT,

83) mauky pPacnaKoBBIBAIOTCS, 4 UTOJIKH YKIAABBAKTCS B 60UKY, TOCTYNAIOT, KaK B pouecce 39,

84) uronxu corpsicaior B GouKe, :

85) xak B mpouecce 41,

86) omsith yIKJIanbIBalOT B 00UKy, Kak B mpouecce 39,

87) xaxk B npouecce 84,

88) kak B mpouecce 41,

89) BBIPABHUBAIOTCS,

90) UroNKM YIJIAALIBAIOTCS B IOJIOTHO, OyAyuM INepechlIaHbl ONMUIKAMH,

O1) 3aBA3BIBAIOTCS, ' ##%! wiler o nw g oy

92) corpsicaiorcsi BIOOUKe B TeYeHHWE 2 YacC. WM IMOKA MAYKd He HarperTcs,

93) mayku pPacKpLIBAIOTCS,

94) uronxu 00ecnbUIMBAIOTCSH,

95) ywiapsBaioTcsi B 60uKy, Kak B mpouecce 39,

96) MraBl COTPSICAIOTCS,

97) NpOMBIBAIOTCS, MpUHUMAsT GJIECK,

98) BLIPABHUBAIOTCS,

99) MroaKM COPTHPYIOTCS,

100) yrutageiBaloTCsi OCTPUSIMH B ORHY CTOPOHY,

101) uroyKam NpUJAIOT CHHEBATHIA OTTEHOK,

102) Gpaxoska, shzpderigh i<

103) UToMKH COPTHPYIOTCSI TOYHO 110 JJIMHE,

104) BspemmBdrorest no 250 mr. wiu no 100 wr.,

105) ynaxoBeBaioTcs1 B cumion Oymary,

106) maxmaneBaeTcst revarb,

107) ynmaxoBka B Genyio Gymary,

109) HawIaabBaeTCs1 (PUPMEHHBIN IUTEMITEND,

110) HymepyioTCsi Ha4KHy.

MHoro uroa padoTanock BPYYHYIO M IO JIOMaM KyCTapHBIM criocofom 6e3 moapo0HOro pacuie-
HeHUs® [poneccoB NMPOM3BOACTBA. HAaCKOIBKO pasBuTa Obla JIOBKOCTH PYK M BEPHOCTH IUIasa,
: gms)(f)cgo CyIuTb IO TOMY, YTO JiBoe Kycrapeil B 12-yacoBoit paGoumit JeHb YXWTPsUIMCh H3IOTOBHTH

UTOJI.

Onwcannpii Metox mamygaxrypHoro mpoussofctsa B Msepnone coxpausuicst 10 40-X roaos
TIPOIUION0 BeKa, TaKk KAaK Ha phiHKe yye B 30-X rofax IOsIBMIAch AemIeBasl aHIJIMHCKAs LIBEHHAs
uria, BeipadoTaHHasi MammHoN. M3epioHckum (adpuxantam (BepHee, MaHy(HaKTypUCTam) HIYEro He

OCTaBAJIOCh JeNIaTh, KaK roexarb B AHIVIMIO, KYIUTH TaM MallMHBl W IPOODKATH /1eJI0 MallliHAMK,
YTO OHU M cJaenasnm.

P

Egzenbes
Bd. XXII, S. 128.



BUBJIMOTPADU A

B. JauuneBckuit

Ouepku ucropuu texuuku XVII—XIX BB.

TocynapcTBeHHOE COLMANBLHO-9KOHOMUYecKoe u3fx. 1934, crp. 355, u. 4 p. 20 k., nep. 1 py6.

l/lcmpuﬁ TexHuku XVIIT—XIX pB. npezacrasiser 60abII0H MHTEPEC HE TOJIBKO Uit YSKOr0 Kpyra

HCTOPUKOB TeXHHUKH. IIpOMBIIUIEHHBIA NEepeBOpoT, Havyapmmiicsi Bo Bropoit uersepru XVIII B.,
CBsI3aH C IOSIBJIEHUEM MAIUMHHOM TeXHWKH, SIBJISIOMIENCST OCHOBOM COBPEMEHHOW ITDOMBILLIEHHOCTH.
TexHUYECKUE U 9KOHOMUYECKUE IIPEHMYINEeCTBA KPYITHOI'0 MAIIMHHOI0 IIPOM3BOACTBA 1aTH KaluTaIu3my
BCE BO3MOYKHOCTHU JUISI BBITECHEHMSI B KOHKYPEHTHOH 60oph0e MOKAIMTANHCTHYECKUX XO03sHCTBEHHBIX
(opm, A1 IPOKU3BOJCTBA TOBAPOB B MACCOBOM KOJIMUECTBE M YCHJIEHHST IKCIJIOATALMM HAEMHOr0 TPY-
Jla KIacca IpoJIeTapyes, JIMUIEHHBIX CPEICTB MPOM3BOACTBA M BHIHYIEHHBIX NPOAABATH CBOIO Pabo-
yyio cuily. borarele HaYMHaHUsI SIOXH MPOMBIILIEHHOTO IePeBOPOTa ObUIM B AajibHEHIIEM Pa3BUTHI
U MCIOJB30BaHbl B IEPUOJ MPOMBIIUIEHHOTO KaMUTAIM3Ma, BO BPEMEHA (CPABHMTEILHO IJIABHOI'O
3BOJIIOLMOHUPOBAHUST ¥ - PACOPOCTPAHEHHS KaNUTAIM3Ma II0 BCEMY 3eMHOMY IIApy», PAacTymero
NpUMEHEeHHsT MalliH, MOCTOSIHHOIO YyCOBEepPIIEHCTBOBAHMSI TEXHHKHU, BO3PACTAOLIEH KOHLEHTpALUH
U leHTpaIu3alyu KamuTana.

JleHUHCKOE yyeHue 00 MMIepHaJu3Me, PasBUTHM TEXHUKH 3MOXM (DMHAHCOBOIO Kanuraja He
MOYKeT ObITh MPABUJILHO TOHATO 6e3 riiy0oKOro M3ydeHHs Nepuojia MPOMBILUIEHHOI0 KalNTaJIu3Ma.
Wmnepuannsm «BbIDOC U3 Pa3BUTHS NMPOMBIIUIEHHOI0 KANUTANM3MA KaK ero HMCTOpPUYEecKoe IPOAoJI-
yKeHue», 000CTPHB [0 KPAWHOCTH IPOSIBJIEHHE BCEX OCHOBHBIX TEHJEHUMI M 3aKOHOB ABMIKEHUSI Ka-
[MUTAIM3MA, KOTOPBIE MBI MOYKEM 00HApY)KMTh B TIEPHOJ, NPOMBILIJIEHHOr0 Kanuraausma. Weropus
Texuuxku XVIII u XIX BB. siBisieTcss, Takum 00pa3om, BOYKHBIM MOMEHTOM /15T IIOHUMAHUSI HE TOJIbKO
TEeXHHUKHU HMIepuanu3ma, HO HMIEpPHAIU3Ma B IIEJIOM.

Snoxe NPOMBIIIEHHOT0 IePeBOpoTa NPEUIECTBYeT IPOLECC TAK Has3blBAEMOI'0 NepBOHAYAIb-
HOr'0 HAKOIUIEHHs, OnucaHHblit MapKcom Ha npumepe AHIVINM, TJie 9TOT IIPOLECC COBEPIIATICS B CBOUX
paubosiee Kiaccuyeckux (opmax. CymHOCTH 3TOr0O Ipolecca B KOHEUYHOM HTOre CBOAUTCSI K TOMY,
4YTO OH CKOHLEHTPHPOBAJI OrpOMHBIE 0OraTcTBa B PyKaX HEMHOIMX, OTOPBaJl IPOM3BOAMTENEH OT
CPEACTB NPOU3BOACTBA M IpeBparii pabouyio cuiy B ToBap. IlepBoHaYanbHOE HAKOIUIEHHE SIBUIIOCK,.
TaKuM 00PasoM, HCXOMHBIM ITYHKTOM KamMTAJIMCTHYECKOro criocoba npou3Boicrtsa. Ecau ocHOBHBIE
9KOHOMMYECKHE TPEANOCHITKY KAMUTAIMCTHYECKOr0 €riocoda NpOM3BOACTBA CO3JaHbl OBLIM IPOLECc-
COM TAaK Ha3bIBAEMOTO IEepBOHAYAJIbHOI'0 HAKOIUIEHWSI, TO OCHOBHBIE IIPEIIOCBUIKM KPYITHOH mpo-
MBIIUIEHHOCTH, TEXHUYECKHE OCHOBBI COBPEMEHHOI MAaIIMHBI CIO)KMIUCH B MaHy(paxrype. Korpa pe-
MecsIeHHbIH 0a3uC MaHy(aKTyphbl «BCTYIMII HA M3BECTHOW CTYNEHM PASBUTHSI B [IPOTHBOPEUHEMC €10
JKe camoil CO3AaHHBIMU I0TPEOHOCTSAMU INpoM3BoAcTBa» (Mapkc), KamuTaa HaileJl B MallvHe aleK-
BaTHBI €My TeXHUJecKkui Oasmc. '

Peposiiolsi HAUMHAETCSI C MEXaHu3aluy NPSAUIBLHOTO0 IPOMSBOACTBA U 3aKAHYMBAETCST Iepe-
CTPOMKOLI BCEH TEKCTHIILHOM IPOMBIIUIEHHOCTH C HEOTJACJUMBIMM OT Hee IOArOTOBHUTENLHLIMU U 3a-
BepIUAIMMY  IIPOLECCAMH.

PocT KPYIHON TEKCTHJIbHON WHAYCTPUM BBIIBHHYJI NOTPeOHOCTb B HOBOM JBUIartese, cBOOOJ-
HOM OT TeX OTPAHMYeHHIi, KOTOPBIMH CTPaAasl rOCIOJICTBYIONIM ABUraTelb Manyaxrypsl. Ha cmeny
BOJISIHOM MEJTBHUIIE, MOCTENEHHO BBITECHsSI ee, NPUXOUT IapoBas MallMHA Yarra.

lNapoBasi mammHa Yarra JIOBOJILHO OBICTPO BHeJApPsiercsi B TEKCTUIbHYIO IIPOMBIIUIEHHOCT,
a BIIOC/IEACTBUU, C PAasBUTHEM MAIIWHHOI'O IIPOM3BOJACTBA, M B JIDYTIHE OTpacjay IPOMBIIUIEHHOCTH.

«Tlocie 910l TepBOH BEAMKOW NPOMBIIUIEHHOH PeBOJIOLUH, — roBopuT Mapke, — npume-
HeHUe INapoBOil MaWMHBI KAK JABUTraTenst ObL10 BTOPOI. 3

3a peBojolueil B crnocobe MpPOM3BOJACTBA NPOMBIIUIEHHOCTH CJIEAYEeT C HE0OXOAMMOCTHIO pe-
BOJIOIMS B CPEIACTBAX CHOIICHUST M TPAHCHOPTA.

IlapycHoe CyIHO M HIOCCeiiHas popora MaHy(GaxkTypbl OUeHb CKOPO NpEBpaTUIach B (HEBBIHO-
CHMBIE IyTHD JUISI KanmuTajiuamMa ¥ JUIsl ero paciiupsiiollerocs MUpoBoro peiHka. Ipe)xnue cpejcrsa
TPaHCopTa Y)Ke He B COCTOSTHMM Y/IOBJIETBOPHTH TOTPEOHOCTH KPYIHOM IIPOMBIILIEHHOCTH, HY)I1a10~
mielicst B nepeABIKEHN OrPOMHOM MacChl ChIpbsi, TOBAPOB M jiofieii. ITo6ena «Paxerb» HA PEHHXUIb-
CKOM COPeBHOBAHMY NAPOBO30E B 1829 r. oTKpeIBaer HOBYI0 9py B Tpancnopre. B 1830 r. Credencon
3aKOHYMJ TOCTPOMKY CEOei nmeépBoii 0OJBLION HKeIe3HON0poyKHON nunnK Jlusepnyb — Manuecrep,
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CO3JAHHOI, IIABHBIM 00Pa3oM, JUTst HYY(L TEKCTUIBHON NMpoMblIIieHHOCTH. C 9THX 110p MeXaHUSHPO-
BAHHBIM TPAHCIIOPT CTAHOBHUTCHA HEOTHEMIIEMOI YacTbhIO KaNUTAJIMCTHUYECKOro X03siiicTBa.

PasBuTue y<e/e3HbIX 0POT TECHO CBASAHO C PA3BUTHEM KAMEHHOYTOJIBLHOI ¥ METaJLIy PriudecKoi
IPOMbIIUIEHHOCTH. Tlepexo/ MeTaurypruyeckoil MpOMBIIIEHHOCTH C APEBECHOTO YIVIsl HA KaMEHHbI
ObUI COBEPLIEH 3HAYMTEIbHO PAHBIIE, YeM NOSBHIACH COBPEMEHHAsl YKeJIe3Hast J0pora, a ¢ HauyaIoM
JKEJIEBHOIOPOYKHOT'0 CTPOUTENBCTEA U PA3BUTHEM MAUIMHHOTO MPOM3BOACTBA, C YBEJIMUYEHHEM CIIpoca
Ha METaslJI BCTajia 3aJavya MeXaHu3alluu oﬁpaﬁo"mn MeTajIa. «YBeludeHue pasmepa ABUTaTEJIbHbBIX
MalliH, NEepeAaTOuHOr0 MEexaHusmMa M palouyux MAIUMH, YBEIWYEHHE CIOYKHOCTH M MHOrooGpasus,
fomee crporasi NPABWIBHOCTH COCTABHBIX wuacTeil pafouell MaMHBL... PA3BMTHE ABTOMATHYECKOI
CcuCTeMbl U Bee Oosee HeusGe)KHOe M pacTyluee NPUMEHEHHE MaTepuasa, TPy/Hee IONAIoNIerocss 06-
paborKe, HANpHUMEp YKeie3a BMECTO JAEPeBa», } — BOT Te NPUYMHBI, KOTOPHIE 3ACTABHIN KPYIHYIO
IIPOMBILIJIEHHOCTD  OBJIa/leTh NPOM3BOJACTBOM MALIMH MADIMHAMH.

C cosnanuem MeTasn000pabaTHiBAOIMX MamMH KPYMHAST MPOMBILLIEHHOCTD «CO3/Iana ane-
KBATHBIA el TeXHMYeCKuit 6asuc M Crana Ha CBOM COGCTBEHHBIE HOTHY.

TaxoBbl OCHOBHBIE BEXM B3aUMHOM LENHOI CBA3W TEXHHYECKOTO MEPEBOPOTA, 3AKOHYMBIIEr0Cst
B OCHOBHOM JIMIIb B NepBoif uerseptu XIX B., OTKPBIBIIET0 HOBYIO 9Py B PasBUTHH KanuTaadsma.

3HaueHue 9THX COOBITHI B HCTOPUM KANMTANTH3MA Mbl HAXONuM y Jlenuna.«Ilepexon OT MaHy-
(axryper x dabpuxe, — nucan on B «PassuTuM Kanutamusma B Poccuny, — sHaMeHyeT MOJIHBIA TeX-
HHYECKHii IIEPEBOPOT, HUCIIPOBEPralolMii BEKaMi HKUTOE PY4HOE HMCKYCCTBO MACTEpa, a 33 ITHM
TEXHUYECKHM IIEPEBOPOTOM HeM30eHO MIET camasi KpyTas JIOMKA OOIEeCTBEHHBLIX OTHOIIEHMIT mpo-
UBBOJACTBA, OKOHYATEJBbHBI PACKOI M@KIY pPasIMYHBIMM TPYNNaMH yYacTBYIOIMX B IIPOU3BOJCTEE
JIML, TOJHBIA Pa3peIB ¢ TpagMiyen, 060CTPeHrne U PACIIMPEHIe BCeX MPAYHBIX CTOPOH KaluTaiu3Ma,
a BMECTE C TeM M MaccoBoe 0G00IecTBIeHHe Tpyaa Kanuraauamom. KpynHas MallMHHasl WHAYCTPUST
SIBJISIETCS1, TAKMM 00pa30M, IIOCAEJHUM CJIOBOM KalUTaIu3Ma, TOCIAEHHM CIIOBOM €r0 OTPHUATENb-
HBIX M (IIOJOYKUTEIBHBIX CTOPOH» 2.

JeHCTBUTENBPHO, OIHOBPEMEHHO C IOSIBJICHHEM M DAa3BMTHEM MAIUMHBI B YCIOBHSIX KamWTaiH+
CTHYECKOr0 Crocoda MPOM3BOACTBA OOHAPY)KUBAIOTCS W €€ KANMTAIMCTHYeCKue CBoiicra, u00 ma-
IMHBL B pyKax Oyp)Kyasuu sIBJISIIOTCSI CPEACTBOM /ISl YCHJIEHMST SKCIUIOATALMM Pafovuero Kiacca,
OpY/HeM JI151 yBeJIMYEHNsT IIPpuOaBovHOM cTouMocT. Bmecre ¢ 9Tum uierT 000CTpeHMue BCeX MPAYHbIX.
CTOPOH KamuTanusma. C HeyMOJMMOlf 3aKOHOMEPHOCTBIO, 10C/Ie 3HAUUTENLHOTO B3JIETA MPOMBIILIEH=
HOCTH, Y)K€ BO BTOpOM yerBeptu XIX B. naer o cefe 3HATH KPH3HUC, KOTOPHIl CTAHOBHTCST HEM30E-
HBIM CITyTHHKOM KanWTaausMa: pacrer dpmusi 0e3pafoTHBIX, YCHIIMBAETCSI OSKCILIOATAUMST Kiacca.
NIPOJIETAPUEB.

«Ouepxu ucropuy Texuuku XVIII—XIX BB B. [JaumieBcKOro, KaK 3TO OTMEYAeT aBTOP B
CBOEM HPEAMCIIOBMM, OXBATBHIBAIOT COOOM MCTOPUIO TEXHHUKM OCHOBHBIX OTpAacjieid IPOMBILUIEHHOCTH
pumMepHo ¢ cepennubl XVIII B. go cepeamust X1IX B., T. €. MOCBsIIEHb PENMYLIECTBEHHO PA3BUTHIO
TEXHUKH B SMOXY IPOMBILLIEHHOr0 NEPeBOpoTa. ITa 9110Xa, KaK yye ObUI0 yKasaHo Bbilie, HCTOKaMU
CBOUMH CBsI3aHa ¢ MaHy(aKTypHOIl cragueil KanuTaninsma, co3peBawieil B Heipax (eoaanbHoro 06-
IIECTBA, U B laibHEMIIEM CBOEM Pa3BUTHM Hepepacraer, ohopMIiIsercs B MEPHOJ, BOIIEIMIl B HCTO-
PHIO TI0J| HA3BAHMEM ITPOMBILUIEHHOI0 KanuTaauama. ABTOD IT09TOMY IIOCTYIIAeT BecbMa IPABUIIBLHO,
TIPHBO/SL B CBOCH KHMI'e MATEPUAJIbl, OTHOCSIINECS K IIPEIIeCTBYIOMEMY 1 TIOCTe/yIomeMy HepHoiaM.
Borpoc T0abK0 B TOM, HACKONBKO ABTOPY YAAN0Ch BECH NPUBOJMMEBIA MM MaTepuas cBsizaTh M 0000-
IUTh NOA YIVIOM 3pEHHA eIUHOIl PYKOBOAsIIEeH umeu.

* *
£

«Ouepku uCTOpUM TexHHKU» B. JIaHWIEBCKOT0 OXBATHIBAIOT COGOI0 PA3BUTHE TEKCTHILHBIX
MallliH, TIapoBOro ABMIrarelisi, METAIypruM, MAIIHHOCTPOEHUSI, TPAHCIIOPTA W BOEHHON TEXHHKH —
BOKHEHIINE OTPAC/IX HAPOAHOI0 X03AMCTBA, KOTOPHIE BCJIEACTBHE HEPABHOMEPHOCTH Pa3BUTHSA Ka-
NMUTAIMSMA HA PasHBIX ITANaX HIPAIOT PABIUYHYIO DPOJIb.

ITepBrlit ouepK KHUIU OCBSIEH PAa3BUTHIO TEKCTHJILHBIX MalnH. B Hem AaHa CBOAKA MarepH-
ajloB TI0 Pa3BUTHIO TEKCTUJILHBIX MAIIMH B 9II0XY IPOMBIIUIEHHOTO MEPeBOpOTa M NPOMBIILIEHHOrO
Kanuraansma. OpHaKo B 9TOM, KaK U B TIOCHEAYIOMKEX 0YepKaX, HEHTPAILHOE MeCTO OTBEJEHO MalliH-
Ham, ITOSIBUBMIMMCSI B 3I10XY MPOMBILUIEHHOIO IepeBopoTa. OnucaHuio TMOSAHEHIINX MAlIMH YACIEHO
SHAUMTE/IbHO MEHbIIE BHUMAHUS. B CBOeM M3JIO)KeHHHM aBTOP B IEPBYIO OYEpeib (CTAHABIMBAETCS
Ha 9KOHOMHUYECKMX IIPUYMHAX M TEXHUYECKHX IMPEANOChUIKAX, JIEFHUX B OCHOBY COS[AHHUST KPYIMHOH
MALINHHOH MHAyCTpuM.

Tlocye onmeanust rnasueIx TEKCTHIBHBIX MANMH ABTOP MEPEXOANT K MALIMHAM BCTIOMOTATEb-
HBIX M 00C/Iy)KHBAIOIMX oTpac/ieil TeKCTHIBLHOM MPOMBIILIEHHOCTH (MANIMHUSALMST TIPOMSBOACTBA
CbIpbsl, OTACIKH, KPAIEHHsI, MAIIMHBL JUIS TIPSIIEHHsT LIePCTH, LIesKa, JIbHA W JDKYTa, BA3AIbHAS,
KPY>XEeBHAs1 M WBEHHAsI NPOMBIILIEHHOCTE). O PasBUTHY MAIIMHHONM TEXHUKH IO nepepadorie iep-
CTH ¥ LIEJIKA CKA3aHO OYEeHb Majio; Gosee MOAPOGHO PACCMOTPEHO PA3BUTHE MAIIMH B BS3AJIbHOH M
IIBEIHON IIPOMBIIIEHHOCTH. ABTOp yKasslBaeT, 4TO OH JiaeT 9Ty cxemy 1o OpTy, HO OHA IPHUBEAEHA
B repepabOTaHHOM BHJIE i BHILUTA Oosnee HATISAHON M uHTEpecHoif, Cieyer OTMETHTh, OXHAKO, He-
KOTOPYI0 HEOPEKHOCTh B JanbHelilem nopbope wunocrpauuii. Tax, Hanpumep, BSISAJIBHBIM KyJIMp=
HElE CraHok [le/viera, NpuBefeHHBIA Ha puc. 29, i Bs3aibHAs KyJMpHAsi Mammua HoTTena, n300-
paKenuas na puc. 30, WUNOCTPUPYIOT yrie IO3AHEHIINe, YCOBEPIICHCTBOBAHHBIE KOHCTPYKLUME

!Mapxk ¢ K., Kanuran, T I, crp. 289—290.
*JNeunuwn B., Cou., 1. IIl, crp. 353,
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3tux wmsobperareneii, a He IepBOHAYAJbHBIE MOJENH. ABTOp yKaselBaer, 4ro «mammua Ilempxera
B IIepBOM BapHUAHTE OAHOIIOJIOTHEHHAs!, & PHCYHOK INOKa3biBAET MAIUNHY, U3roTOBJIAILIYIO OZHOBpE-
MEHHO JBa 1ojoTHA. [Ipu o6unuu u300paykeHuii B KHUIe OTCYTCTBYET PHCYHOK, KOTOpPbIH nasan Gbl
NpeJicTaBIeHNe 0 TKauKom craHke Kaprpaiira. Hu cioBa He cKasaHO 0 KOHCTPYKLMM 9TOr0 CTaHKA
M B TeKcre. TOYHO TAK Ke, IPUBO/S ONHCAHUE M3MEHEHHIi, BHECEHHbIX B MioibMalluHy PobepTcoHOM
u CMUTOM, ABTOpP HE YKA3bIBAET, B YeM 9TH M3MEHEHMsI 3aKI04aauch. MoyKHO ObUIO Obl OTMETHTH H
Apyrue ymnymieHusl TaKoro jKe XapakTepa.

Kacasich MauMHbl YUTHU JUIsi OT/AGJIEHHS XJIOIKOBBIX BOJIOKOH OT cemsH (cTp. 46), aBTop cosep-
LIEHHO KCTATH YKasblBAET, YTO «CO3[aHKME MAIIMHBI YUTHH OTHIOAbL He ObLI0 KAKMM-TO MEXaHUYECKUM
CHAATHEM MMMAHEHTHOTO IPOTHBOPEYUSI MEXIY OpyAueM TPyAa M INPEIMETOM Tpy/had, KaK 3TO Mpen-
nonaraer T. Byxapumy. He «camo ABWKEHNE) TeXHUKU, — TFOBOPUT T. JJaHUIEBCKUH, — a SKOHOMH-
YeCKOe NPOTHBOPEYUE BHI3BAJIO K YKU3HU M300peTeHHe W PaclpoCTpPAHEHHe MAIUMHBl YUTHH U T. M.
EaBa M MOXKHO COIVIACUTBCS C KPUTUKOW T. Byxapuna ¢ mosuumii T. J{aHUIEBCKOro. DKOHOMU-
YeCKOe NPOTUBOpEYHE BOBCE He MCKIII0YAeT NPOTHBOPEUHs TEXHUYECKOro XxapaKkrepa. I[locieanee Jiuib
SIBJISIETCS pe3yJibTarom mnepeoro. He B Tom ommubka T. Byxapuna, 94ro OH BHISIBII IIPOTHBOPEYHE MEYKLY
OpYAHUEM TPYAA U TIPEAMETOM TPYAA, a B TOM, YTO STO IPOTHBOPEYME OH CUYMTACT «MMMAHECHTHBIM» —
nepBUYHBM, TOI/Ja KAaK HA CaMOM Jiejie OHO SIBJIETCSI Y>K€ MPOM3BOJHBIM OT 3KOHOMUKH.

B camom jese, BbIPOCIIEE TEKCTHIBHOE IPOM3BOJACTBO AHIVIMM IOTPeGOBAIO OIPOMHBIX KOJIH-
4yecTB XJIONKa. CeMeHa aMepMKAHCKOIO XJIONKA, B OTJMYME OT YE€PHOCEMEHHOro xjonka Mumuu n
Erunra, oueHb TPYAHO OTAENHTH OT BOJOKOH PYYHBIM Crioco0oM. BCIIEACTBHE 9TOro amepHKaHCKHMA
XJI0MOK, 00pafaTeIBaeMblii PYYHBIM CIIOCOGOM, HE B COCTOSTHMHM ObUI KOHKYPHPOBATH C MHAMICKUM U
erunerckum. [lox pmeiicTBHeM 9THX SKOHOMHYECKMX NPHUYMH BHIPOCJIO TEXHHYECKOE IPOTHBOpEYHE
MEXKIY CTApbiM OPYAUEM TPYAA U IPEAMETOM TPY/Aa, U B KOHEYHOM UTOre I0TpedoBaiach MalluHA JJIst
OUHCTKHM aMEPHUKAHCKOr0 XJIONKA OT CeMsiH. dra maummHa Obuta co3naHa YutHu. Beulo, pasymeercs,
M TaKoe BpPeMsi, KOTJia Py4YHOe OpYAHe ISl OUMCTKH 3esieHoceMeHHoro xuonka CIIA BmosiHe cooTBeT-
‘CTBOBAJIO CBOEMY HasHauyeHuio. Ho ¢ u3meHeHHEM 9KOHOMHYECKHX YCJIOBUI PY4HOE OPYAUE BCTYIUIIO
B MPOTUBOpeYUe C mpeamerom Tpyaa. Taxum obpasom, ecnu T. Byxapun 0e3 COMHEHHsI COBepIIAeT
oumbKy, COCPEJOTOYNBAsi BCEe BHUMAHME HA TEXHUKE 0e3 ydera 9KOHOMUYECKHX ycCioBuit, To T. [a-
HHMJIEBCKMIA, JKeasi ucnpaeuth T. Byxapumna, Bnajaer B Jpyryio OmHMOKY: OH WIHOPHPYET TeX-
HUKY BO MMST 9KOHOMHKH.

Moyker ObITb, 1o3TOMY T. [laHUIEBCKHMiIT B CBOei KHure Gosiblie BHUMAHUSI YAESIET Perucrpa-
1uy (aKTOB TEXHUYECKOI'0 PA3BUTHUSI, HOKEIM B C€ CT O P O HH € M y aHaJIu3y NMPUYUH BHITECHEHUS
OHOM KOHCTPYKIUH APYTOH, YTO CIPABEVIMBO OTMETMJI U PEJAKTOP KHMIH. Bripouem M B 9TOM OTHO-
LIEHUHM He BCE OYEPKU B KHuTe T. J[AHWJIEBCKOI0 OJMHAKOBBI.

B ouepKe 0 napoEoMm ABUTraTeNIe aBTOP OYeHb MHOTO 3aHUMAETCSI KOHCTPYKTHUBHEIMU TpOoGiemamu
B Pa3BUTHU TNAPOBOM MaIIMHBI, TPE3BO YYUTHIBASI NMPU STOM IKOHOMHUYECKHE OCHOBBI TEXHHYECKHX
sapyieHnit. C GONBIIMM MHTEPECOM YMTAIOTCS IO09TOMY T€ MeCTa OYepKa, KOTOPHIE MOCBALIEHB! N0Kasa-
“TeJICTBY TPOMCXOXKIEHUsT [ApOBOro JBUraTessl M3 IIOPIIHEBOr0 HAacoca, aHajIu3y IONBITOK CO-
3/jaHusl POTAKMOHHOro Asuraressi B XVIII B. U BBISICHEHUIO IPHYMH HEYAAYN ITUX MONBITOK., X0pOMOo
NPOMJTIOCTPUPOBAHO KOHKPETHHIM MATEPUaloM M3BecTHoe muchMo Hecmura, nuruposannoe Map-
KCOM B Tperbem Tome «Kamuranay.

OnHAKO JUIST MOJHOM MITIOCTPALMM 9TO IMCbMa HeoOXoaumo Obi1o Obl PacCMOTpPETh TaIoKe
KOpHBaIMiicKyo MaumHy. Boo6ie T0 006CTOSITeNbCTBO, YTO ABTOP HE OCTAHABIMBAETCS MOApOCHEe
HA PASBUTHHM NAPOBLIX KOTJIOB, HA0 CYMTATH OONBIUMM yrymeHueM. B Kuure Hano Obuio Obl nmpHBe-
cTH XOTs1 OBl HECKOJIbKO PHUCYHKOB INApOBLIX KOTJIOB Yarra, CeneHd u T. 1.

K npocrouncream ouepka O IMapoBOM JABMIraTese HaA0 OTHECTH IONBITKH aBTOpA I10Ka3arh BO3-
MOYKHOCTB MHCIOJIb30BAHMSI TEXHHYECKOTO OIBITA IPOLUIOr0 JJIsi COBPEMEHHOM TeXHUKH. TaKoBEI,
HanpuMep, napauiend Mexay mamuHoi CeBepu M mysnbcomeTpom I'auisi, KOJIOBPATHBIM HACOCOM
Jleypekana, Koj0BpaTHO# mammHod Mypnroxa u coBpemenHo# TypOuHOM Cnupo, NMPOEKTOM raso-
BOM TypOunel BapGepa M COBPEMEHHBIMM HCKAHMAMU B o0nactd TYpOMHBI BHYTPEHHEI0 CropaHus
u T. A. Crpemienne agTopa MOCTABUTH TEXHUKY IIPOILIOrO Ha CIY>XOy HACTOSIUEMY, €ro j<ejiaHue
TI0KA3aTh, YTO HAYKA (MCTOPUST TEXHUKUY MOYKET U A0DKHA CTATh B HAIMX YCJIOBHAX (PAKTOPOM TeX-
HUYECKOTO TIPOrpecca, 3aciy)KHBAeT BCSKOro rnooupenusi. Ilpaxkruyeckoe 3HAYeHHE HMCTOPHU TeX-
HUKH 3AKJII0OYAETCST MEYLY IIPOYMM M B TOM, YTO OHA B COCTOSIHUY 0GOOIUUTD OIBIT TEXHUYECKOr0 pas-
BUTHS B MCTOPUYECKOM paspese, YTO OHA MOYKET «MOOMIM30BATH OMBIT MPOLUIOrO JUIsi CTPOUTETBCTBA
Oynyueron (KpyxmKaHoBCKU).

QuepK 0 pPasBUTHM NAPOBOIO ABUrATeNsl, IPHUMEHEHHE KOTOPOro SIBUJIOCH (BTOPOii IIPOMBIIUIEH-
HOI peBoOIOLMEN», SIBISETCS OJHUM M3 JIYYIIMX OYepKOB KHHUIH.

Onuaxo HauboJIee yJaYHBIM BO BCEIf KHHUTe HAJ0 IPU3HATh 0YePK 0 Pa3BUTHU BOEHHON TEXHUKH.
OrpOMHBIM KOJIMYECTBOM MPUMEPOB T. JaHMIEBCKUIl OKA3BIBAET, YTO CII0CO0 BeleHUsT BOMHBI, CPesl-
CTBA BOIMHBI, €e TeXHUKA ONMpPeJessIIoTcs: 06IeCTBEHHBIM CII0C000M IIPOM3BOJICTBA, YTO BOEHHOE JEJI0
B KJIACCOBOM OOIECTBE SIBJISIETCSI OXHUM M3 BAYKHEHIIMX CTUMYJIOB PA3BUTUSI TEXHHUKH.

B3auMoCBsI3b TEXHUKH C HAYKOM B 9TOM OuYepKe JlaHa Jiyulie, KOHKpPEeTHee, YeM B MPEAb/YIIHX.
IMoxagarenbHO IOsiBIeHne pabor J[. UYepHoBA, OCHOBONOJOMHMKA COBPEMEHHOU MeTasiorpaduu,
BBIZBAHHOE K YKU3HU 1OTPEGHOCTSIMI BOEHHOTO fieia. PasBUTHE BOEHHOMN TEXHUKH a0 MOIIHBIA TOJI-
YOK HAYYHO! MbICTM. Bakueifiine maremarudeckue mpo0iembl GbUIM HENOCPEACTBEHHO CBABAHEBI C 3a-
Jla4amMu BOEHHOM TEXHMKH. ABTOP WUTIOCTPUPYET 9TH IOI0KeHus: psajgom npumepor. K coxanennio,
OH OTPaHUYHMBAETCS TEepeuHeM NPHUOOPOB, CO3AAHHBIX B PAsHOE BPEMs JUIsl M3ydeHHs CTPenn0bl, HO
He pasbupaer ux feranbHo. Ha psje npumepos 1. JaHUIEBCKUIA TIOKA3bIBAET JDKMBOCTE H JIHLiEMEpHe
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Gyp)Kyasuy, anejvpyiomei K HaluoHATBHEIM YyBCTBAM MAcC M B TO )K€ BPEMsi OCTABSIOMWIEH 0py-
yKH€ Bparam CBOed CTpPaHbl.

OcrainbHbie 04ePKH 3HAUNTENBHO ciiabee. B 0CHOBY 04epKa O PASBUTHU METAJLTYPriYecKoit Tex-
HUKH TI0JIO)KeHb! u3BecTHbIe KHuru JI. Bexa «Mcropust yenesar u Ilepcn «PYyKOBOACTBO K METALIYP-
runy. KHura o1i 04eHb GOrarsl (akTHYeCKUM MATepPHAaIOM, HO CTPAJAIOT THIWYHBIM Iisi Gypykyas-
HbBIX YUYCHBIX HEZOCTATKOM — OTCYTCTBHEM aHAIN8a ONUCHIBAGMBIX MMM  sIBeHMU. OTCIORA U IIpe-
UMYLIECTBA ¥ HEOCTATKU ITOr0 0YepKa, B OCHOBHOM 3aMMCTBOBAHHOT'O Y YMOMSIHYTHIX aBTOpPOB. Co-
BepIUEHHO HE BBISIBJICHDI, HANPUMED, MPUYMHBL IEPEX0/ia K rOpsivemMy AyThIO B TOMEHHOM IIPOM3BOM-
CTBE, sIBHO HEYNOBJIETBOPUTEILHO ONMCAHKE Tepeesa YyryHa B KOBKOE HKere30 myTeM (puineBaHust
W T. . YJauHee WIUTIOCTPUPOBAHA MBICTH OHTesbCa, BHICKa3aHHAST MM B mucbMe K LlItrapxentepry,
0 TOM, UYTO (HAyKa ropasfo 00JblLIe 3ABUCUT OT COCTOSIHYUS U MOTPEOHOCTENH TEXHUKNY, YEM TOCTEAHSSA
oT cOCTOsIHUST Hayku (crp. 153, 154). :

Pas0upasi TexHu4ecKkue mpobsemsl, aBTOpP JaeT IONMYTHO MarepHal ¥ I0 MCTOPUM IPOMBILI-
JIEHHOCTH COOTBETCTBYIOMIe oTpacau. OnHaKo B HEKOTOPHIX MecTaxX KHUIHM ‘00uiue marepuana Io
IIPOMBIIUIEHHOCTH SIBHO IEPEKPHIBAELT TeXHUYECKue rnpolbieMbl. B oyepre 0 pasBUTHM TPAHCIOPTHOM
TEXHAKH, HANpUMep, OYEeHb MHOT0 CKa3aHO O PA3BUTHH HKEJE3HBIX JOPOr M OYEHb MaJo YEIeHO
BHUMAHHUsI PA3BUTHIO 1ApOB0O3a. IIpuBeneHHbIe B 04epKe PUCYHKH TAPOBO30B HE CIACAIOT IOJIOYKEHHSI.
ABTOp NMPENOCTABISAET CAMOMY YNTATENI0 PA30UPaTLCs B PA3BUTHM IAPOBO3A U GIIy>KAATh B JTa0UpPHUHTE,
TIOKA3aHHbIX HA PUCYHKAX KOHCTPYKLHMA.

CaMbIM HEy@UHBIM BO BCeit Kuure T. JanuieBcKoro Haao, HOKanyH, CIuTaTh 04epK 0 PAsBUTHU

MaUIKHHOCTPOEHHST.
: HspecrHplit uHTEpEC B 9TOM OUEPKE HPEACTUBIISET JIMIIb MONBITKA aBTOPA HILTIOCTPUPOBATE JIe-
HUHCKMI 3aKOH HEPABHOMEPHOCTH PA3BUTHSI KANWTaaM3Ma KOJMYECTBOM HATEHTOB B PASHBIX CTpa-
Hax (crp. 186, 187). Kax u3BecTHO, 9TOT 3aKOH IMOJIyYaeT CBOE HAMBBICIIEE BLIDAKEHUE B IMEPHON
UMIIepHaIu3ma, KOrjja «OT/EeJbHbIE CTPAHBI M OT/IeJIbHbIE HAlMOHAIBHBIE XO035CTBA Mepectany ObITh
CaMOJIOBJICIONNMY  €JUHNLIAMY, TIPDEBPATUIINCh B 3BeHbsI €IMHOW IemM, HA3HBAEMOl MHPOBBIM XO0-
saiictBom» (CranuH). B ocraibHOM OYepK NPEACTABISIET COO0I0 KOMITMISIMIO M3BECTHBIX CTATEl
HEMELKOr0 MCTOpYKA TEXHMKHM MAaIMHOCTpOeHusi Bywcbayma, npuyem marepman Bykcbayma 1mo-
JlaH B COKpALIEHHOM BHJi€; BCJIEACTBHE 9TOr0 B OuepKe T. JaHMJIEBCKOro BBIIAIM KaK pas Te Aera-
JI1 B ONUCAHUM OTAEIBHBIX H300PETEHNH, KOTOPhIe BechbMa MHTEPECHB! /IJisi HCTOPUKA TeXHUKU. B3sTh
X0Ts1 ObI K IPUMEPY PACTOYHbIH cTaHoK BuibKuncona. Tos. [JaHuIeBCKuUii J0BOILHO Ge3anesiuoHHO
3asIBJIsiET, YT0 BIIIBKHHCOH TOMecTH)I 002 KOHIA HANPABJISIOLIEH NITAHIY Ha 0Tiopax, He3aBHCHMBIX
0T 00pabaThiBaemMoro mpeimera, M CO3flaJ] TaKuM 00pa3oM CBOGOAHO HANPABNSIOLIYIOCS IITAHTY,
NPOXOAANIYIO YePE3 BECh HEMOABMYKHO YKPEIUICHHBIH HUWIMHAD 10 ero ocu (crp. 179). On, ogHaxo,
COBEPIUEHHO YIYCKAET K3 BHAY, YTO KOHCTPYKLHMSI MalUlMHbBl BHIBKHHCOHA B IOAPOOHOCTSIX HEH3-
BECTHA, YTO ¥ TIOHBIHE CYIIECTBYET ele GOJIBIION Criop Mo BONIPOCY O TOM, NEPeABUIanCs U NUIHHAD
Ha CajlasKax WM IepeABUrajach pacrovHasi rojaoBKa Ha winmuHjese. Taxkue MCTOPHKH TEXHUKH,
Kak Primep u Bex, NPUAEPKHBAIOTCS TePBOI0 IMPEATIONOYKEHNST U TIPUBOASAT yOeauTeNbHbIE [0Ka-
3aTeJICTBA (B YACTHOCTH 3aNaTeHTOBAHHbL BuibxubcoHom B 1794 r. cTaHOK W T. I.).

Pay u Bykcbaym, Ha000pOT, CKJIOHSAIOTCS B MOJb3Y CTAHKA, A€ LNUINHAD YKPEIUISeTcsl Hermo-
ABIDKHO, ¥ T. X. CHOp 9TOT HE MYCTSAKOBBIM, 1100 ecinu Obl 0KA3aaMCh IIPABBIMU T€, KOTOpHIE IPENo-
JIaraioT, 4r0 BHIBKMHCOH mOMeCTHJI LMIMHAD HA CaiasKax, CKOIb3UBLINX 10 NPU3MATHYECKMM Ha-
[PABJIEHASM, TO 9TO SHAYMIIO OB, YTO K TOMY BPEMEHM Y)Ke CyIIecTBOBAIM TAaKHe YCOBEPIICHCTBOBAH-
HbIe CTAHKM, KOTOPEIE 0€3 0COOBIX TPYMHOCTEN MO3BOJNSIN H3TOTOBISATE 00NbIIMe ipusmMel. B 1725 1.
B OKpecrHOCTsX Jlomaona Ha (abpuie, 0 KOTOPOI JIMIIb BCKOJB3b YHOMMHACT T. JlaHMJIEBCKUiL
(crp. 176), CymecTBoBaIu CTAHKM, HA KOTOPBIX 00pabaThBAEMbIH MPeAMeT MOMEIIANCST TOPUSOHTATLHO
Ha KOJECHYIO Kapery, NMPOABUIABIIYIOCS IO JEPeBSHHLIM PEIbCaMm, NPUYEM PACTOUHbIH MHCTPYMEHT
IPECTABIIST YKEJIE3Hbl JUCK C SAKIMHEHHBIMU 110 €ro 000[y pesuamu (CKajika). DTOT JUCK, Oue-
BUJIHO, MCrioyb30Bad CMUTOH B cBOeM craHke B 1769 r. (ctp. 178). (Y . JaHWIEBCKOro 3TOT
JUCK TI0YeMy-TO Ha3BaH «pPe3L0BOM TIOJIOBKOIM.)

Becb ouepx 0 MauIMHOCTpOEHMM HAMMCaH B (HeiiTpanbHoM» ToHe. «HeKoTopsie aBTOpHI, —
NOBECTBYET T, Jlanmnesckuit (crp. 213), — cumTaloT BhICHIENH (OPMOI HENPEPHIBHOIO JBHYKEHHSI
BpamareabHoe ApmyKenyey. Kakoro MHeHHs 10 9TomMy BayKHeiemy Bonpocy T. JaHnIeBCKuiA, ocTaer-
Cs1 HEM3BECTHBLIM. YUHTBIBASI, OYEBM/IHO, 3HAYEHME NPHHIMIIA POTALMM, ABTOP IPHUBOAUT JUIUHHYIO
BBITUCKY M3 PCHO, KOTOPYI0 OH cHaYKaer CIIeAYIOIMM 3amevaTe/IbHbIM «KOMMEHTapuem»: «He BJa-
BasiCh B KPUTHKY 9TOH MIEaTMCTHYECKOH XapaKTePUCTUKY, NPUBOJUM €€ TOJbKO KaK MILIOCTpa-
1uion. OYeHb XKaib, uro T. [JAHWIEBCKHIT HE (BAACTCSY B KPUTHKY MACATMCTHIECKON XapaKTePHCTHKH. ».

3aro Gostee onpenenenno . JaHmieBcKuil rosopur 0 Mapkce. Vivenso or Hero (#a crp. 209)
MBI y3HaeM, 4r0 MapKc 6bur «BOOPY)KEH METOOM MATepPHATMCTHUECKOH MUATEKTHKID...

MO)KHO COrJIACHTBLES ¢ MHeHHEM pefakTopa «OuepKoBy T. ['ypepnya, yCMATPUBAIOMEr0 OCHOB-
HBle HEJOCTATKH JINLIb B TOM, 4T0 B Hel (CIeuu(uiKa pasBUTHsI TEXHUKU IIPU KanuTaiusme 1noKasaHa
HEZ0CTATOUHO ITOJIHO, YTO T. JlaHumyieBCKHII HE B IOJHON Mepe BBISIBIUI BJIMSTHME KOHKYPEHIUN M
KpUBKCOB HA PASBUTUE TEXHUKH KanuTajusma, YTo B psjie MeCcT aBTop AAeT nepeueHn (axros 0e3 aHa-
JI3a MPUYMH BBEITECHEHMST OXHON KOHCTPYKLMH JIPYIOIO», UTO MHOI'ME BOIPOCH!, NMOAHATHIE B 3TOMH
KHUTE, He paspadoTaHbl C AOCTATOYHON MOMHOTON M ruyGumoiil. K 9TUM HeZocTaTKaM MOYKHO GBUTO GbI
npuGasuTe U PAA APYrHX. OJHAKO He B 9TMX HEIOCTATKAX U ADKE HE B OTACIbHBIX HENPABMIIBHBIX
dopmynuposrax KOpeHb HEL0YETOB KHUru. OH JEKUT ropasao riytyie. Boablie TOr0, OTMEUeHHbIE
"HEJIOCTATKM B M3BECTHOW MEpe SIBJISOTCS 1pOM3BOAHBbMM. HOPeHb Bompoca 3aKIIOYAeTcs] B TOM,
4TO ABTOP 04epKOB, T. JIAHUIEBCKUM, 10 BCel BUAUMOCTH, HE B COCTOSTHUM €1le IPHHIUITHAILEHO 0606~

Heropus Trexuuku. Boin, VI, 16
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IMUTH ONUCHIBAEMBIE UM SIBJIEHMST B 00J1aCTM TEXHMKM, He MOYKET MJIM He CYMEJI BHISIBUTH MX 3aKOHO-
MEPHOCTb. A B 3TOM, IO CyTH Jejia, OCHOBHOE OTJIHYME Halleil MapKCHCTCKOW HCTOPHM TeXHHKH OT
MCTODHMH TEXHUKH OypP)Kya3HBIX YYEHBIX. °

Asrop cobpan 6onbwoit marepuan 1o ucropun rexuuku XVIII i XIX BB., H BCE YK€, HECMOTPSI
Ha 9T0, B 0YEPKAX €ro He UyBCTBYETCS 3I0XA, KOTOPas 9Ty TEXHWKY CO3Jasna, He UyBCTBYIOTCSI MH-
TEPEChl KJIACCOB, KOTOPLIE ABUTAlOT TEXHUKY BIIEpef, He OOHaKEHBI SKOHOMHYECKHE IIPYIKHHBI TeX-
HMYECKOr0 IIpOrpecca Kanuranuama, cneuuuka sroro nporpecca. ITostomy u OTCYTCTBYET y HEro
TAKasi ¢MEI0Yb), KaK KPHU3MC, I03TOMY OYEpPKH IIOPOif M IPEACTABISIOT COO0I0 HEUTO BPOAE CBOMKMI
MaTepuayioB 10 JIAHHOMY BONpPOCY, T/ie € KaJIeHI0CKONUYeCcKol IecTpoTo M KuHeMaTorpaduueckoi
GLICTPOTOI 0AHA MAlMHA 3aMeHsieTcsl APYroi. Kak Obl UyBCTBYsi 9TOT HEJOCTAaTOK, aBTOP TBITACTCS
€ro CMSIrYNTh, NMPUOerass K LUTaTaM U3 OCHOBOIOJIO)KHMKOB MapKcuama. MIX 04eHb MHOIO, 4epecuyp
MHOTO IUTAT B 9TOH KHure. OHu y T. JJaHUIIEBCKOrO CIy)KaT Kak OBl LIeMEHTHPYIOIUM MaTepHaIoM
AJIsl Pa3pO3HEHHBIX ONMCAHUM, HO OHU HE CHacaioT MOJMKeHUs. ITH OJIECTSsIUUE, OTTOYEHHEIE MBICIIH
KJIaCCHMKOB MapKcusma eie 0osblle NOAYEPKUBAIOT HEJOCTATKH KHUIH.

Opnaxo «Ouepku» T. JIaHUIEBCKOr0, HECMOTPSI HA BCe MX HEHOCTATKH, MOTYT SIBUTHCS II0JI€3-
HbIM nocobuem npu maydenuu ucropuu TexHuku XVIII u XIX Bg.

Ha namem KHIKHOM DBIHKE B IOC/IENHee BPEMsI NMOSIBUJIOCh HEMAJO M3[aHuil, B TOM 4HCIE M
JKYPHANBHBIX CTaTed, 1o Bonpocy passutus TexHuku B XVIII B XIX BB. OgHako B GOJIBIIHHCTBE
CBOEM 3TH PabO0Thl HOCAT WJIM Yepecuyp MOMYJISIPHbIA XapaKTep, WM OTPAHUYMBAIOTCS H3JI0YKEHHEM
OT/IeJIBHBIX 9MHM30/(0B M3 HCTOPMHM TEXHHYECKOr0 Mporpecca ¥ CBs3aHbl NPEUMYIIECTBEHHO ¢ O1O-
rpagusmMu 3HaAMEHWTHIX M300peTareneif M TEXHHUKOB MHTEPECYIOIMX Hac mepuonoB. Kuura T. [a-
HUJIEBCKOTO JIeJIaeT IONBITKY NpeacTaBuTh Ham TexHuyeckoe passurve XVIII u XIX BB. Bo Bcem
ero o0beme. ;

Kuura paceinena orpoMHbIM (paKTHUYECKMM MATepuasoM, OONBIIMM KOJMYECTBOM WILTIOCTpA-
Ui, B3ATHIX aBTOPOM U3 NEPBOMCTOMHHMKOB MJIM M3 KJIACCHYECKUX 0003PEHHMI 10 MCTOPHA TEXHHUKH,
umeer Gorarblii Oubmmorpaduueckuii marepuan, Yem BBIFOJHO OTJIMYAEGTCS OT APYTMX MSJaHuil U pa-
60T 10 MCTOPMM TEXHUKH.

OJHNM M3 OCHOBHBIX YCJIOBHI CO3AHMSI KKI0H HAyKu SIBIASIOTCS COGHpAHWE, M3YYeHHe M
0CBOeHHME (JaKTOB U sIBJICHMII B MHTepecylomeii ee o6nactu. [leTanbHoe H3yYyeHHe MaTepHaa CTpaxyer
HAyKy OT M3JIMIIHUX a0CTPaKTHLIX W HENPABUJILHBIX IPEACTABICHMN U yMO3arimoueHuit. TonbKo Ha
OCHOBE JIETAJILHOI0 OCBOEHWSI MaTepuHasia M aHaju3a PasiuyHbIX (OpM €ro PasBUTHS (MOYKET ObITh
HAJUIOKAIM 00pa30M H3JI0XKEHO JeHCTBUTENIbHOE JIBIKeHuey (Jlenun), moryT ObITH chenaHbl 0600-
UIeHUsI, MOTYT OBITh HAW/EHBI 3AKOHBI SIBJIEHHI, 3aKOHBI MX M3MEHSIeMOCTH, WX pasBuTHsi. Ilpoii-
AEHHBIA HAMM STAI B PA3BUTHH MCTOPHH TEXHUKU KaK HAyKH, K COYKAJICHNIO, N300110BAJ IPHSHAKAMH,
MIYIUMA BPaspes3 C MapKCHCTCKO-JIEHMHCKUM METOJIOM MAaTepUaNvCTHYEeCKOH AMameKTUKu. 3aKo-
HBI SIBJIEHUI MHOT'MMH aBTOPAMM «OTKPBIBAJIMCH) TOPA3fio PAHbLIE, YEM HX (M300pETATeNH» 3HAKOMH-
JTUCh C (aKTHYECKUM MaTepHasIoM... B pesysibrare U3 nasbla BbICOCAHHBIE CXEMbl PA3BHTHS TEXHHKH,
BOIHMIONIEee HACHIINE Ha/l (haKTamu, BpeHelIee AnaneKTu3aToperso. Tos. JlaHWIEBCKHUIA B CBOUX ouep-
KaxX MCTOPUM TEXHHUKM IPOMBIIUIEHHOI'0 NEpPEeBOpPOTa M MPOMBUIJIEHHOT0 KanUTalusMa HE HaCHIIyeT
($aKToB, He rpemMT NPOTHB MCTHHBI. PAKTUYECKMIl Marepuan B KHure GepeHO co0paH, cucrema-
TH3UPOBAH M MECTAMH OY€Hb YAAYHO MILTIOCTPHPYET MBICIM OCHOBOMOJIOXKHUKOB Mapkcusma. B arom
OCHOBHAs1 3aciyra T. JlaHWIeBCKOro.

Tpyano nake HAa3BaTh HA HALIEM KHIDKHOM PHIHKE TaKyio paboTy, KOTOpasi u300HI0Bana Obl
TaKum OOraTtcrBOM KOHKPETHOTrO marepuana mo ucropuu texuukn XVIII u XIX BB., Kak KHUTa
T. Jlanunesckoro. A cobpauue u cucremarusanusi HaKTHIECKOT0 MaTepuasa, Kak Mbl )K€ CKas3as,
ABJIACTCS NEPBLIM YCI0BHEM [ITs1 NAIbHEHIIEr0 Pa3BUTHST TAKOH MOJIOJI0H HAYKH, KAK HCTOPUST TEXHUKH .

B. Makosckuii



TexHuku-nsobperarenn KpenoctHoi Poccnu

C6opuuk: A. Enuceen, U. PocroBues, H. Packun, [l. ApxaHrexsbCKHH,
E. Qe#irnun, Il.3abapunckuii, B. Kamencxkunif, M. PapgosBcxkuii. Cnpean-
cnoBuem MHCTUTYTA MCTOPMU HAyKH M TeXHMKM Axanemunm Hayk CCCP, odopmieHue XyIOKHHKA
H. Tpuasuna, Orus, «Mojonas reapausiy, 1934; Jlennnrpaackoe oraesnenue, 204 crp., Tupak 25 325,
1 I YO 5 TR T o T I )

Peueﬂaupyemaﬂ pabora rpymnmsi COTPYAHUKOB MHCTUTYTA HCTOPUM HAYKM M TEXHUKU AKaJ[eMUH HAyK
3aTParuBaeT OrpOMHON BKHOCTH Temy. Hamo Bcsiueckd npuBETCTBOBATH NOSIBJIEHUE KHUT, 3HAKOMSI-
IUX HAC C YKU3HBIO M JEATEIBHOCTBIO YUEHBIX M n3o0peraresieil B NPOLUIOM, PACKPHIBAIOIMX MPaYHEIe
yCJI0BHsT ObITa KPEIOCTHUYECKOH M Kanutanucrudeckod Poccum, xorpa Osecrsimiye AapoBaHMs TEX-
HHKOB M. yYEeHBIX 324aCTyI0 M'MOJIM MJIM ¢ BeJTHYAUIINM TPYAOM IOJIyYanyu BO3MOYKHOCTh MPAKTHYECKOr0
npumenenus. Oco0oe 3HaYeHue 9Ta padora npuodperaer B HAUIMX YCJIOBUSIX — MaKCHManbHO Oia-
TONPUSITHBIX I CBOOOJHOrO pPasBHTHSI YeJIOBEYECKHX CrocobHOcTed M mapoBanuii. Tem pocajpHee
omﬁnﬁxn peLeH3upyeMOoii KHUTH, B 3HAYUTENIbHON CTeneHH 00eClieHHBAIONIUE 3Ty CBOEBPEMEHHYIO
pabory.

Peuensupyemas pabora COIVIACHO 3asIBJIEHMIO YYEHOTO ceKperaps uHcraTyTa T. M. I'yKoBCKOro
JAET (IOMyJsipHbIe M CKATble W3JI0KEHUS OJHOMMEHHBIX MCCIIeH0BATENBCKUX paboT, MpOBEJIEeHHBIX
HAYYHBIMM COTPYAHMKaMu CeKropa MCTOPMM TeXHMKH MHCTHTYTAa B IOPsAKe paspaboTK eIuHON
KOJUTEKTHUBHON Tembl «IIpoMbiluieHHbIi mepeBopoT B Poceum» (ctp. 3).

910oT (aKT 3acTaBisgeT HAc 0COOEHHO BHUMATENBHO NPOAHAIM3MPOBATH HACTOSIILyI0 pabory.
(B xuure faHbl aBa 06o0manmux ouepka: C. BosHeceHCKOro «OCHOBHBIE YepPThl 3KOHOMUKH  Poccuun
XVIII cronerus» u E. Leditauna «O pycckux usooperarensix XVIII B.y. Hanee upyr Guorpaduu
OT/EJIbHBIX JIMI(: ITHOHEPA MeXaHHYecKoro abHonpsiienust P. Imuneosa (E. Llelirnnn); mexanuxa V.
Kymubuna (M. PamoBckuit); xumuka u wyacopmuka T. Bomockosa (H. Packun); opraiusaropa
meramnyprun B. I'ennnna (B. Kamenckwmit); mexanuxa A. Haprosa (M. PocToBues); crpouTesnsi ri-
apasinueckux mamuy K. ®ponoa (I1. Apxanrenbeiuii); H3o0perarens «orHeielicTByoueil MarHb
U. Tlonzynosa (I1. 3aGapunckuil) u anexrpuxa B. Ilerposa (A. Emucees).)

IpeaucioBue yKa3blBaeT, YTO BCE 9TH PAGOTHL B LEJIOM M B YaCTSIX 00CYI)IAIUCh HA 3aCeflaHusIX
M COBCIIAHHUAX MHCTUTYTA W YTO B HHUX (IIPUHUMAJT y4acTHE II0YTH BECb KOJIJIEKTUB COTPYAHHKOB
CexTopa TEXHUKH MHCTUTYTa».

B TOM >Ke NpeAnCI0BUH yUeHbI CeKpeTaph HHCTUTYTA 3aBepsieT, 4To Liejb BCeX paboT — «ip o-
HUKHOBEHHE METOAOM MAPKCHCTCKO-JIEHHHCKO-CTAJHUHCKOIoO aHa-
AI¥M3a B CaMBhii MeXaHHU3M Ppas3BHTHUD (cTp. 4).

Wrax, nepe Hamu nepBasi KHMra, NPETeHyIomasi Ha T0, YTO OHA MIPE/ICTaBIsieT U HAyYHO U Me-
TOROJIOTMYECKH BBIAEPHKAHHOE MAPKCHUCTCKOE HM3JI0)KeHHe BOHPOCA 0 TeXHHKAX-H300peraTessix Kpe-
noctHoit Poccum.

[TocmoTpum Tenepb, uro npejcrasiser co(oii B JAeiCTBATENBLHOCTH 8Ta KHHUIA.

Tpexcie Bcero oKxasbiBaeTCsl, YTO Y aBTOPOB OT/JENbHBIX CTAaTell HeT e[IMHCTBA B3IJISIIOB HA TPAK-
TyeMble MMM BOIPOCHLI: BO3bMEM, HampuMep, OCHOBHOM BOIpPoOC — 00 H300peTaTenbCcTBE B KPEro-
crHu4ecKoit Poccun. Ha crp. 19 E. Ll coobmaer o pycckux udobperarensx XVIIL B., uro
WHU SBHUIMCHL CJHIMMKOM paHo» . A Ha crp. 82 M. PanoBckuii yTBepKaaer,
uro Ky TuOuH,Kak U BCEe €ro TajJaHTJIUBBE COBpPEMEeHHHKH,IBHJ-
Csi B CBO€ BDpeMsn, Ogud 1 TOT )Xe aBrop, E. Lleitnun, ymyapsierca B npeenax OQHOW u
TOM )K€ KHUTU BBICTYIUTH C ABYMsi MPOTHUBOIIOJIOXKHBLIMU NPUHIMNHAIBHEIMU yTBEepXKAeHusimu. Ha
crp. 19 ou 3asiser: «Lpyraa Baykuasi 4epra pycckux usooperareneit XVIII B. — 910 TO, YTO OHH,
BONPEKU OObIMHOMY NPEACTABJIEHHIO, HE€ SIBASSJAUCHL OJWHOYKAMU» A Ha crp. 39 no
LleiTiMHy >KE OKasbIBAETCs, YTO 97U m3o0peraresum GoJbIuei yacTbio « 0 0 P I BI-0 L 1 H 0 9 K H».

Eme Gosbile 9KIETHKH Y aBTOPOB peLeH3upyemMoi pafoThl B MOHMMAHMM TEXHMYECKOTrO pas-
Butust Poccnu XVIII B, E. Iletitnun va crp. 29 yrepyciaer: «Kysmoun paboraer B 910Xy pacisera
KDEMOCTHOTO XO3siCTBA, KOrJXa TeXHHYECKHH MNpPOrpecc 3aTOPMOIXKEH
M IBOPSIHCTBO, Y CTAHOBUB IIPOYHO CBOE K/1ACCOBOE I'OCHOACTBO, HY)IAETCST B yciayrax usodperareeit
TONBKO Kak B JIOASAX, MOI'YUIUX HHOIAA paspieyb €ro CBOMMM 3a0aBHBIMM TEXHHUYECKHMU IIyTKaAMK
1 Kypbesamuy., [oBopsi 0 TOM e KynuGuwne, cpaBHuMBast «0OMECTBEHHbIH yKIa/ KUSHH B LapCKOi

! Besi paspsiika B PeLEH3HM —— Hama. A BT 0 p.
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Poccuu ¢ tem, yro B TO Bpemsi Osuto B 3ananxoii Eppomne», apyroit aBrop M. PajgoBckuii ormeuaer:
«Hl 3nece u Tam, HaunHasi ¢ XVIII B.,, TEXHHYECKOE TBOpPYECTBO pPa3BEPTH-
BaeTcsa MOry4Yum moToKOM (cTp. 83).

He npuxopgurcss ¥ rOBOPUTH 0 HECOCTOATENLHOCTH MOA00HOr0 yrBepyKmeHusi. OHO CBUIETENb-
crByeT 0 GecromomuHocT M. PajioBCKOr0 B IOHMMAHMM KaK MCTOPHM IPOMBILIIEHHOTO IIEPEBOpOTa
B Aurnuu XVIII B., Tak u ucropuy n3o0peraresbeTsa B peoganbHo-Kpenocrauueckoit Poccun XVII B.
Ho M. PajioBckuii BO3BEIIAeT i JPYTUe CTOJIb YK€ (OCTOBEPHbIe» MCTHHBI, XOTsI OHU B KODHE IPOTH-
BOpeYaT BhIlleyKasaHHOMY nosiokeHuio. Ha Toit sxe crp. 83 o coobmaer, uro «8 Poccun 110 6 o i
NPOEKT, KaKumM OB OH INEHHBM HH OHJ, 3apaHee OHIOOpeYeH,
100 BCSKOE NPOTrPeCcCHBHOE HOBIIECTBO ObLIIO HECOBMECTMMO C KOHCEPBATHBHOM MPUPO/IOii (eoianbHO-
MOMELINYLEro CTPOS.

Opnaxo M. PanoBckuif He jKeslaeT OTPaHUYUTHCS B CBOMX HeBepHHIX yrBepkaeHusx XVIII B,
OH cuuraer, yro B napckoit Poccun He ToabKO B XVIII B., Ho ¥ Biuiors 10 OKTIGPHCKOM PeBoo-
MM COLMAbHBIA CTPON TIOAABISAI B € 51 K 0 € IPOsIBJIEHVe TBOPYECcKoi mbicau (cTp. 83). 310 yTBEp-
Kpenne PamoBcKoro — AL OJMH U3 IPUMEPOB BYJIbIapU3aluy WCTOPUYECKOTO TIponecca, JAOmy-
LIEHHO! B KHure. OOEN3BECTHO, YTO Aa)Ke B YCIOBHUSIX CAMOJEPIKABUSI 3HAUMTEILHOE KOIUYECTBO
uzobpereHuit ObLI0 peanu3oBaHo. OpHAKO 3TOT (GaxT HE NPOTHBOPEYUT HU OOIEH TeXHUYECKOH OT-
CTaJ0CTH POCCHHCKOI0 KAaMHTAIN3Ma, HU TOMY, UTO BBIIAIOIIMECS HAYYHbIE OTKPBITHS H 3aMeYaTesb-
Hble M300peTeHHs TOJLKO C BeJIMYANIIMM TPYIOM IOJydYalu CBOE NMPAKTHYECKOE OCYLIECTBIIECHUE.

Ecin 661 M. PanoBckuii mocrapancs 3aryisiHyTb B ApYrde CTarbli PELEH3UPYEMOH KHWIH, OH
6e3 Tpyna Hailen GBI ONPOBEPYKEHHE BHICKA3aHHOIO UM YTBEP)K/AeHUsI. Belb B KHUI'E laHa Cremualib-
Hasl cTaTbs 00 OPUIMHAJIBHBIX TMAPABIMYECKUX MammHax Ppojosa, M300pETEHHBIX, YAAYHO NIpU-
MEHe#HBIX ¥ pafoTaBmux B mpousBoacTse (crp. 147—160), a B crarbe «PoyK/leHne pycCKOi MeTamtyp-
rumy B, Kamenckuil moxasas, 4ro pyccKasi METaulyprusi 10 KOJIMYECTBY Pea30BaHHBIX MPOEKTOB
nporpeccuBHbIX HosmrectB B XVIII B. He orcraBana 0T 3amajHoeBponeiickoit (crp. 128—129).

Cnexyer, OAHAKO, OTMETHTB, YTO B 9TOM Bonpoce u B. KameHnckuil M3psAHO HAIYTAN, HO YKe
B IIPOTHUBOIOJIOXKHYIO CTOPOHY. BOT Kaxkue yTBepyK/IeHNsi HaX0AUM Mbl y Hero: «Yuciio 3aBOJIOB yBe-
nuuuBaerca... I1poxy K1 ¥ BO3pOCia CO BPEMEHM 11€PBOTr0 3arPAHMYHON0 TPAHCIIOPTA UyTyHA
npu l'ennune B 1731 r., Oosee, 4eM BT P ¥ T Bl C 51 4 M pas Bo Bropoii moiosune XV III By. (ctp. 129).

Kakumy  @iCTouHMKamMm» - omepupoBan B. Kamenckuif, yBennyupmmit mMp oM 3BOJCTBO
4y ryHaHa Ypare makcumym 38a 69 sier XVIIIB. B Tpu Thicssum pas, MBI He 3HACM.
TlogoOHoe yTBep)KJEHHE TOJBKO IOKA3LIBAET, YTO OH HE NOTPYAWICS IO3HAKOMUTBLCSI C OJICTSIUM
AQHATU30M Pa3BUTHS YPaJibCKOl TOPHO3ABOACKOH NPOMBIIUIEHHOCTH, NaHubim B. U. Jlenunboim. B
pa6ore «Pasputie xanuranuama B Poccumy Jlenun numer: «Pa3BUTHE Kene3HOH mpo-
MBIIIJEHHOCTH IMWJO HAa VYpaje OUYeHb MeRTEeHHO (paspsaka Hauwa):
B 1718 r. Poccusi poosiBasia yyryna okoino 6!/, min. nyx., B 1767 r.—oxoso 9/, MaH. nyx., B 1806 r.—
12 muH. nyg., B 30-x rogax — 9—11 wum. nya, B 40-x rogax — 11—13 muH. nyg,, B 50-x — 12—
16 mun. nyn., B 60-x rogax — 13—18 mnu. nyxa. B 1867 r. — 17/, maH. nyA. 3a CTO JET Npous-
BOJICTBO HE ycCmeno yaBoutbesy (usm. 2-e, 1. III, crp. 377). g

Ho xakoe neno 1o nenpep3oiiiennoro ananusa B. U. JlenuHa McTOpPHUKY ypaidbc KO i
mMeTtananypruu B. KameHCKOMy, CyMEBIIEMY INIPM MOMOIIM HEU3BECTHHIX HaM MCUUCJIEHWI,
BBIICKATh POCT TIPOAYKLHM YPAJIbCKUX 3aBOMOBY B TPHM TH CSIYM pas c 1731 r. 1o KoHua
XVIII B.

Hamu aBropsl BooOLIe 10BOILHO OeCliepeMOHHbI B 00pallleHnH ¢ HeTopiyeckumu daxramu. Tax,
Hanpumep, Ha crp. 81 Tor yke M. PanoBckuii nenaer «icTopuueckoey oTkpeirue: «Harosieon co ceoumu
BOMCKamu fo0pancs 1o Mocksel u iepyKan Hanpasienve Ha IlerepOypry. J{o cux mop GbUIO U3BECT-
HO, 4TO mnocne Beryruiennsi Hamoneona B MoCKBY eIMHCTEEHHOE 3HAUUTENLHOE CPAYKEHUE HMENIO
mecto nox Tapyrunbim 6 oxrabps 1812 r., T. e. B Hanpapnenuu K ory or Mocksel; 3arem Hanoneon
BBICTYIIII U3 MOCKBBI CIIepBa B TOM <€ I0)KHOM Hanpapjienuu, 10 Manosipocnasua, 1ocie 4yero ywe
14 oxrs6ps1 HaYan ofparHoe ABWKeHHe Bo PpaHuuIo 10 cTapoi nopore Ha Cmonenck. Crenosaresib-
HO, M. PajoBckuil 31eck YMYAPHJICST OCHOBATENIbHO M CKA3UTh HCTOPHYECKHE

AKTBHL
- Bce 310 «TBOpPYECTBO» MPEMOAHOCUTCS YUTATEISAM ¢ BU30H MIHCTHTYTA HCTOPUM HAYKU M TEXHUKH
Axanemun Hayx CCCP.

Il. BabapuHckuii pacckasbiBaeT 0 MpadHom u yrpiomom orue M. WM. IlondyHosa, X0TS1 HM B O~
HOM u3 foxymenToB XVIII B. Her 06 aTom Hu ciosa. Ho I'l. 3abapuHCKIH He TOJIBKO YMYAPSIETCS OT-
KPBIBATH HECYIIECTBYIOIINE CBEfIEHUsI: OH M M3BEeCTHOE NpeBpaljaeTr B HEUS3Be-
CTHOE. :

Ho cux nop Ham OsL10 n3secTHO, yro M. M. ITonaynoB co34a CBOIO OrHeHHyi0 MaumHy Ha Ko-
JpiBaHo-Bockpecenciux 3asofax. Oanaxo aas A. Enuceesa (crp. 192) u I1. 3a6apuncioro (crp. 166,
174) ato, oxaseBaercsi, 6euin «Honpiano-Bosuecenckue 3asofbh. K cinoBy ckasars, nu A. Enmcees,
nu I1. BabapuHckuii nake He HOTPYAUIMCH MO3HAKOMUTLCS C CTarbeil coroBapuiya 1o COOPHUKY
IT. ApxaHreibCKOro, yKasbBaomero, 4ro Aejao npoucxoanio na Konsisano-BocKpeceHCKUX 3aBojiax
(ctp. 145 u 147). Boobuie, uTo Hu aBTOP B COOPHHKE, — TO Pa3HBIE CBefleHHsT 00 OfHIX M TeX e (ax-
Tax. B nepeuenb OCHOBHBIX nar o AesrensHoctu Ilonsynosa (crp. 161) I, 3aGapuHCKMI BKUTIO-
vaer cieayiomee: «1762 — rpeacrasieHue nepBoro INPOEKTa OrHeAeHCTBYIOMEH MAIUMHBI U IHUCbMA
HauanbHuKy Bapnaynabscekoro ropuoro npasienust A. Tlopmumny». Hukaxoit omnedaTku 3jech Her.
9TH C0Ba JlaHbl HA crienuanbHoM ke (crp. 161). Coobmum IT. 3abapuHcKomy, YTO HPOEKT CBOK

*W. W. Tonsyuos nopan 25 asrycra 1763 r., u nofan o ero He «BapHaynbCiomy IOPHOMY NIPABIEHHMION,
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a HavanbHUKy KoapBaH0-BOCKPECEHCKUX TOPHBIX 3aBOAOB, reHepany A. Ilopmuny (cam ke
I'l. 3aGapuHCKuii npoTuBOpeynT cebe, cooblasi 3aTeM Ha cTp. 174, 4ro NpoexT U M 0 [ € 1 b (?) Opun
nepenaust M. ITon3yHoBbIM HauanbHUKY «HopiBaH0-Bo3HeCeHCKIX 3aBOA0BY). VICTOYHUK 3TOH omumb-
xu I1. 3a0apuHCKOr0 MOYKHO, KOHEYHO, HaspaTh. JT0 momyJspHas Opounopa P. TonkoBa, usnaH-
Has COWKuHBIM B cepuM «3HaHue JJisi BCexy iof 3aruaBuem «[lepsolii pyccruit mexanuk M. W. Mo~
3yHOB», Ilrp. 1917 r.; Ha crp. 14 9roii 6POLIIOPKY AeHCTBUTENLHO (UTYPUPYET ONeyaTKa «25 anpesis
1762 r.» u «bBapHayJbCKOE TOPHOE YIIPABIIEHHEN.

I1. 3abapuHcKuil cmeno npusopur Jlakcmana B BapHayn paubuie ITonsyHosa (crp. 167: «Jlakc-
MaH He3agojro nepex 3TuM mpuexan B Bapuaym). B peiictButensHocTd M. IlonsyHoB npuObLl
Ha KonriBaHo-BockpeceHckue 3aBofp! eute B 1747 r. u ¢ 1754 r. Obin B Bapuayie, a Jlakcmau npu-
exan B Bapuayn tonbko 15 mapra 1764 r., T. €. Ha CIEAYOLUI IO/ II0CJE MOAAYH IEPBOro MPOEKTa
IMon3yHOBBIM, KOTOPBIA KO Bpemenu npuesaa Jlakemaua npoyxun B Bapuayie o kpaiineit mepe 10 ner.
Usepawaer Il. 3a0apuHcKuil 1 npuyuHsl nepeaesxu npoexra M. H. IMonsynoea nocne or3pBa Ilnar-
Tepa (ctp. 176).

He suas, yro Ha crp. 181 I1. 3abapuHCKUil MPABUILHO COOOMIMI, U4TO «23 Masl, BCEro Yepes
Hepemio mocie cmepru ITonayHoBa, ero mammua Obuia nymieHa B xomy, E. Lleldraun («opraHusatop
ABTOPCKOr0 KBaJIM(UIMPOBAHHOI'0 KoJuleKTHBa») coodmaer o IMonsywose Ha crp. 33: «OH ymupaer
3a HECKOJBKO ‘HeleNb N0 MyCKa B XOA €ro MammHewh. Kak BUAUM, He TOJBKO COCTABHTENIM OTAENIb-
HBIX CTATEil MO-PasHOMY M3JIAraloT OHM M Te yKe (aKThl, HO ¥ caM Opranusarop COOPHUKA NPHHUMAET
JiesITeNIbHOE yyacTHe B OpraHusaluy 9TOM pPasHOI0JOCHIbL.

I1. 3adapuHCKuii MONPOCTY He MOHsI, B YemM 0CHOBHbIE 3aciyry V. U. ITonsyHosa. OpuruHaib-
HOE rapopacrpe/eiesue, aBToOMaTHIeCKOe MUTAHNE KOTJIa, CO3/|aHKe ePBOr0 LB Y X MU JI U H I P 0~
BOTLO ABUTIATEJ s HENPEPLIBHOIO JEHCTBYsI, MepPBasi «OTHEHHAs» BO3AYXOAYBKA M IEPBbLIA
pas0opHbIA JBUraTeNnb — BOT Bakueimue foctkenus M. W. INonzynosa, 6eCClOPHO KPYIHEHILETro
U3 Bcex usobperarenei, YNOMSHYTBIX B KHHUIE.

He siyumie o6crour Jeno u co crarbeit H. Packuna o Bomockose. Ha crp. 91 aprop rosopur
o Bonockose:

«Bpsg nu, uro-HuOYAb MOTIM JAaTh €My DYCCKHE XMMHYECKue KHUrd. Pycckas XumudecKast
HayKa, IpynnuposaBmiasicss BOKpyr IlerepOypreikoi akapemMun HaQyK, HAX O LM JI 4 C b B MIIaJeH~
YECKOM COCTOSSHHM, XaBasg TONAbKO OYeHb HeOOJNBINIOE KOJHUYE-
CTBO OPHUTHMHAJXbHBX paboT, KOTOPEE He BHOCWIM HUYEro INPUHIMIKAILHO HOBOTO
B obyacrb, e padoran Tepentuit MpanoBu®).

Bosockos, no Packuny, poguicst B 1729 r. CenosatesibHo, pedb 3[€Ch HIAET 10 KpaiiHed mepe
0 50-x rogax XVIII B. (H. Packus TuiateabHo u30eraer npuBOAUTh AaTel. HO Beab Heb3si A0y CTHTD,
4ro TBOpYecTBO T. BoNockoBa pasBepHYJIOCh, Koraa émy ObuIO, CKa)KeM, AECATDb JIeT.)

Ecnu 6b1 Packun 3arisnys B ooumiepocrynnyio Kuury B. H. Menmyrkuna o JIomoHocose,
TO OH ysHan Owl, uro yoxe B 40-x rogax XVIII B. pycckas XuMHUecKasi HayKa He ObUla B MIIafeH-
yecKom cocrosiHuyu. OH ysHa Gbl, uro B 9T0 BpeMsa M. B. JIOMOHOCOB yyKe OMEpeNri Ha II0JTopa CTO-
JIETUST PASBUTHE XUMUM, IOMOHASA K CO3aHMI0 (U3HIecKol XuMuu. JIOMOHOCOB YMTAJl CBOW IepBbiii
Kypc dusnueckoit xumuu ¢ 1751 mo 1753 r. ¥Ysuan 6wl H. Packun u 0 TOM, 4TO UMEHHO B 9TH I'OJbI
M. B. JlomoHOCOB paboTaer Hal OKPACKOW MO3aUYHBIX CMAJIbT, MPOM3HOCHT 3Hamenuroe «Ci0BO
0 TOJIb3e XUMMMY, OIpOBepraer muenue Boitns u gopmymupyer 3amonro A0 JlaByasbe 3aKoH coxpa-
HEHUsI BeLIeCTBa.

JloGonbirHEll npuMep «opuentupoBanHocTy H. Packuna. On yreepyxaaer, uro B XVIII B.
«4UCIIO0 KPACOK ObUIO HEBEJMKO, OTPAHWYMBAsCh HECKOJBbKMMMU BUJ aMU , YHACAENOBAH-
HBIMH U3 CTpaH Bocroxa M JOIOJHEHHBIMH PSIIOM HOBBIX KPACOK, IMOJIYYEHHBIX C OTKPHITHEM AMe-
puxm» (crp. 90). H. Packud He TOJBKO HE MMEET IPEICTaB/IeHUsI 0 Ha0ope KpacuTesei pacTuresib-
HOTO U YKUBOTHOI'O IPOMCXOXKAEHWs, u3BecTHhIX B XVIII B., HO Aa)Ke He cibliiag 0 AUKOPACTYLIEii
B EsBpome paiife, He IOA03pEBAaET O CYLIECTBOBAHMM MAapeHbI (faiomieif LeHHEeHIMA KpacuTeib —
Kpamnil TpUAuarh BUAOB KOTOPOW pacter B IoyHOoi Eppone.

Beab daxr, uro TOIBKO IS KpaueHusi B ofuH Oypeit user B XVIII B. IPUMEHSINCh KpaCUHTe-
Jii, MOOBIBAaEMBIe M3 CeAYIOLMX pacTeHuil: TadaK, MMHKMa, KypPOCICNHWK, PENeHHHK, JIOTUK, /s~
resib, KJIONEL, CIOpPLII, JIOIAKOBO YX0, siCeHb, KPArKBa, KOHOIEIBHUK, YKa0pek, u ¢ 0 T H U APYrux,
BILIOTH JI0 KOPbI BepOEI, a0pUKOCOBBIX M IEPCHIKOBLIX KOCTOYCK, KAWTAHOBOM LIEAYXH, TPEYHEBOH CO=
JIOMBI M OTpyOeit u T. a, U T. II.

H. Packun u penaxrop cOOpHUKA R@Ke M He MOZO3PEBAIOT, YTO KPOME KOMEHWIN JUISl 110~
JIydeHUsT KpacHoro usera npumensuica B XVIII B, uepsen psiia BHOB, THICAYESIETHUK, IOJOBbLIE
BeTKM HYIIMCTOro OOSApBINHMKA, LIEJIyXa MHOTMX NOpoj 6000B, 3Bep000H, pasiMUYHBIE BUJBI MXOB
uT. I >

IMocnenusisi crarbst cOopHuKa o B. B. Ilerpore (aBrop A. EnuceeB CTOAT Ha YpOBHE MCTOpHYE~
CKOM M TEXHMYECKOW IpamoOTHOCTH Bcero cOopHuka. B. B. IlerpoB /ieiiCTBUTENBHO BriepBbIE AT Psiji
uHTepecHeHIuX paboT Mo aiaexTpuyectsy. OAHAKO HeBepHO, uro B. B. IleTpoB Gbur 0CHOBOIOJOXK~
HHUKOM 9JIEKTPOTEXHHKM, KaK 9T0 yTEep)KHaeT He Tonbko A, Emucees (crp. 186, 196, 201), HO u TOT
ke E. LlelirinH, caMOyBEPEHHO 3asiBJsOmMid, YT0 padorsl IIeTpoBa «mOCIYyHJIM OCHOBOM /s
PasBUTUSI HOBOM OTPACIM TNPUKIAAHBIX SHAHUN — JMeKTPoTeXHUKMW) (cTp. 20).

A. Enucee coodmaer, uro «mpodeccop amsen B 1745 r., ucnonwsysi naen I'epuke, CTpouT
IepBYIo 2NeKTPHIECKYI0 MaumHy (cTp. 187). Bcem u3BecTHO, uTO emie B 1663 r. He Kro MHOIA,
KaK cam Iepuxe €037a7 JIEKTPUIECKYIO Mamuay. VISBECTHO TAKOKE, YTO B MPOMEKYTOK BpEMEHM
MeXy nesitensuoctbio I'epuke u I'ayseHa psiy 9KCIepuMEHTATOPOB padoTany Hajl yCOBEpPIIEHCTBOBA-
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HUeM 9JIeKTpUUecKoi maummuel. M, naionew, Iaysen [1692—1743 (ue «I"ansen»)] rocrpomst cBowo ma-
muHy M He B 1745 ., aeme B 1743 r.

Hano ormerutb, uto no EnwceeBy I'ayseH CKOHCTPYHMpOBaj CBOIO MallMHY 4Yepe3 jABa roja
10CJI€ CBOEH CMepTH.

ITo A. Enuceesy Tanbpauu «B 1798 r. 3amerms nojparuBaHue npenapupoBaHHBIX HOMKEK JIsi-
ryuncan (ctp. 191). Mexy tem eme B 1791 r. 6puta Haneyarana B Bononse pabora I'anbBaunu, B Ko-
TOPOii GbUIH OMYOJNKOBAHBL €r0 3HAMEHHUTHIE HAOMIONEHUsI, CAEIAHHBIE 3al0ar0 [0 Toro B 80-x ro-
nax XVIIIs. A 1798 r. T'anbsBaHu yoixe yMep. HebnaronomyuyHo TaroKe ¢ AaTO# OIbI-
TOB C (IPOMOBOIf MaumHoi, or KOTOpoi morud Puxman. Ejuncees cumtaer, 4To 9TH ONLITH GBUTH B
1752 r. (nara mosTopsiercs ABaxapl). B meiicreurensHocTu I'eopr-Busbrensm Puxmad nord npu
artux ombitax 26 wmionst 1753 r.

Kax BuUAuM, 110 9aCTH MCTOPUM H HCTOPUM TEXHUKH y aBTOPOB COOpHMKA Jesi0 00cTouT Hebna-
ronosyuno. Ho, 6bITb MOYKET, OHY CHJTLHBEI IPYTUM —TT O HM MAHMEM M 3HAHHUEM CaMOH
TexXHUKU K CcoxalmeHuio, ¥ 3TOro Her.

Ha crp. 49 E. Lleitnun coodmaer, uro B XVIII B. «BOIPOCE! TeXHUYECKOTO O(OPMIIEHHST BOBCE
He SABJISUTHCH BTOPOCTEIEHHBIMU 110 CPABHEHHUIO C CAMHMM M300PETEHHeM JeJI0M, KAKUM OHH SIBJISIIOTCS
B HAlIe BPEMsI TMI'AHTCKOI'0 PAa3BUTHS TEXHUKM).

E. Lleimima aGcoioTHO He MpefcTaBisier cefe, 4r0 TEeXHUYeCKoe odopmiieHHe COBPEMEHHBIX
¥300peTeHnii OYeHb YACTO COBEPILIEHHO HEIOCHJIBHO OJHOMY YeJIOBEKYy, a Tpebyer paGorsl (0sib-
1IAX CreNManbHBIX HHCTUTYTOB. HanoMHuM, YT0, Hanmpumep, TaKoi IepBOKIACCHBIH TEXHUK W Clienua-
avcr no medam, xkax B. E. Tpym-TI'pyxumaiino, paspa6oras CBOIO I'MAPABIMIECKYIO TEOPUIO MIaMeHHBIX
reueil, BBIHYMIEH ObUT mpocuts npod. Ecbmana farh aHanuruueckuit pacder. Ilpyroi mpumep:
TypOUHA BHYTPEHHEr0 TOPEHHMsI Yy)Ke AaBHO M300perena, a TeXHUYecKoe ofopmieHHe ee BCe ewe He
TTOJYUHIIO YA4YHOTO PA3PELIeHNst, XOTsI Hal HUM padoTanu u paGoTaiorT COTHH JIOIE.

I1. 3a6apuHCKuii CO00IIAeT, YTO BOJISIHbIE KOJIECA NPEBPAIAIOT «B I0/IE3HYI0 PaboTy OYeHb He-
GompIIoe KOJIMUECTBO SHEpruu, sanaceHHoi B majmaiomeit Bojes (crp. 172). Jlio0oi cnpaBOYHMK 110
TUPaBINKe COOOIUT 3a00PHHCKOMY, YTO KOI(HIMEHT I10I€3HOr0 AeHCTBHS IHAPaBIHYECKOro BepX-
HeboiiHoro koieca gocruraer 0,8, a cpenneGoitHoro — 0,6. Y aToMy KOS(UIMEHTY TOJIE3HOIO AEHCT-
Bust I1. 3a6apuHcKuil NPOTUBOMOCTABIISIET KOSQUIMEHT MOJe3HOTO JEHCTBHSI OrHEHHOH  MALINHBL.
M. W. TlonayHoBa, He BBIXOJSANIMN M3 TPEESOB C O T bl X JOJ€H 3aTPaueHHON IHEPruM.

MoskHO 6BUTI0 ObI MCTHCATh €Ile P CTPAHML, NPUBOJS NPUMEPHI MyTAHULBl U OMIKO0K, JOmy-
mteHHbIX apropamu. Mickakena Guorpadus I'ennuna, NpecTaBIIsioNiast aroioreTusanyio aroro 6es-
YCI0BHO BBIIAIOMIEroCsl OPraHM3aTopa IPOMBIILIEHHOCTH, KOTOPHIH, OIHAKO, He CTOJIBKO H300pe-
Taj, CKOJIBKO TEPEHOCHJI 3anaJHOEBPONEHCKHA ONbIT Ha PYCCKME 3aBO/IbL. Cosnanie BoJOCKOBEIM
uacoB pacuenuBaercst H. PacKuHbiM, KaK «THTaHMYECKast pa6ora» (ctp. 93).

B xuure pauuiock mecro u s Haprosa, u aust Fensuna. Ho aBropsl — paboTHUKKU AKanemun
HAYK — 3a0bUTH XOTH CJ0BOM YNOMSIHYThH reHuasbHoro M. B. JlomoHOCOBA, O/IHOIO M3 OCHOBATeseH
aAKaIeMHH.

WsBpaienne ueTopryeckux (paxros, HEMPABUIbHAS XaPaKTePUCTUKA TEXHHYECKOro nporpecca,
Pe3Kue TPOTUBOPEYNsI B TPAKTOBKE OJHUX M TeX yKe (AKToB, HEBEPHbIE AATHI, ByJbrapisalusi HCTO-
PUYECKOTO HPOLECCa, JErKOMBICIEHHOe 06pallieH e ¢ HCTOpHel, He3HaHUE JJIEMEHTAPHBIX TEXHUYECKUX
TO7I0YKEHUHA, HEYMEHHe ONepUpOBATh UCTOYHUKAMH, MCKAKEHHEe IUTAT,—TaKOB MTOT KOIUIEKTHBHOMU
JEATENBHOCTH COTPYAHUKOB MIHCTHTYTA HCTOPHH HAYKU U TEXHUKM AKaJeMHH HAyK CCCP. Hanpacuo
yueHpli céxperaph uHcTHTyTa M. T'YKOBCKHMIL TBEPAUT O TOM, 4TO PAbOTHHKM MHCTHTYTA MOCTABUIIN
CBOEH 3ajaueil «(IPOHWKHOBEHME METOHOM MAapKCHUCTCKO-JTIEHHHCKO-CTATMHCKOI0 aHanu3a B cambli
MmexaHusm passutusy. s merona Mapkca, Jlennna, Cranuna He HAUUIOCh MECTA B COOpHMKE. He
OTHeTbHBIE AedeKThl, a ry6oKue IPUHIMINATBHEE OMMOKM I0NyIIeHsl B HeM. MapiencTcekuil MeTox
npeXkae BCero y9uT A06GpPOCOBEeCTHO M3ydaTh U H3jgaraTh Martepuall
Storo Her B cGopHuKe. He momorso u o6CysieHie MATEPUATIOB Ha CHENUAILHBIX 3acelaHusX 1 co-
BelaHHAX MHCTUTYTa. OUeHb IIeYaIbHO, YTO TTO00HYI0 KHUTY WHCTUTYT CYMTAET «HE TOJIbKO paboroit
IPYIIBI CBOMX COTPYAHHKOB, HO OTYacTH ¥ CBOEH paboroit». Heynaua cOopuuxa Tem 6osee nedanbHa,
YTO OH HATMCAH JIIOJbMHU, CHENUAIBHO PafoTAIONMMH Ha/l MCTOPHel TeXHHKI U HAYKH, CrHenuanbHo
CHISIIAMY TONBLKO HA BTOH pafore, JTOALMM, JUTst KOTOPHIX TéMaTuKa COOPHMKA — TeMaTHKa BCei
UX OCHOBHOW MCCIIE[OBATENbCKON paboTsi.

ll. I'ypesuy, B. [Janunsesckuil



A. A. Paguur

PasBuTHe napoBoii TypOUHDI

Usnarenscrso Axagemun Hayk CCCP, Jlenmurpan 1934 r.

HCCJIGI[OB&HHC npod. A. A, Paguura 3aciy)KUBaeT camoro IpHUCTaibHOTO BHUMaHUs. STO nepBasi
paGora GOJBIIOr0 HAyYHOTO 3HAYEHHs: I10 WCTOPHUM TENJIOTeXHUKHM. JI0 C€amoro IOCHIEAHEro
BPEMEHU I10 HMCTOPMM TEIVIOTEXHHKM MBI MMEJM Ha DPYCCKOM SI3BIKE TOJIBKO IOIYJisipHbIE Opo-
IIOPBI, B BbICIIEH CTENEHH IIOBEPXHOCTHO, a MHOIAA ¥ NPEBPATHO TPAKTYIOIIME OCHOBHbIE IPOO-
JieMbl Pa3BHTHSI TEIUIOTEXHUKH. JIOBOJIBHO CKYJAHLIE HMCTOPHYECKHME CBEJEHHsI IOMEIIAIUCh TaKXKe B
crHenHaIbHbIX Y9eOHHKAX; OfHAKO HX LIEHHOCTh ObUIAa BechbMa HepesuKa. CaMoCTOSITeIbHOT0 3HAYEHH ST
TaAKOM MarepHas He MMEJ: OH BBOJAMJICS TOJBKO B METOAMYECKUX LeJsx (00neryeHue mepBBIX LIATOB
CTY/IeHTa, 3aHMMAIOLIEr0Cs COBPEMEHHOU TeIyIOTeXHUKOM).

B cBoeii knure npod. A. A. Pajuur BHepBbie leJaeT NONBITKY Hay4YHO-MCCIIeA0BaTeIbCKOM pas-
pabOTKM TEIJIOTEXHUYECKOM TeMbl B HCTOPHYECKOM paspese. IIpocneauth XOA pasBUTHSI NApPOBOM
TYpOUHBI ¢ MOMEHTA €€ BOBHHKHOBEHUSI M KOHYAsI HAIMMU JHSMY — B BBICIIEH CTENEHN WHTEpPeCcHast
M aKTyanbpHasi 3ajada.

HeGonpioii 00eM KHUI'H He IaeT, KOHEYHO, BOSMOYKHOCTH ITOJTHOCTBIO HCUEPaTh MOCTABICHHYIO
aBTropom Temy. IToBUAMMOMY, 3TO M He BXOAMJIO B €ro 3agady. OTaenbHbIE JeTaau NPUXOAUTCS 3aTpa-
IHBATh BCKOJb3b, HaMeyasi II0Yac JMIib OCHOBHBIE BEXH B MCTOPMM PA3BUTUSI NMAPOBOH TYpOUHBI.
Koe-rze aBTOp OrpaHMuuBaercsi MPOCTO CCHUIKAMHU HA NEPBOMCTOYHMKH, XOTs, HECOMHEHHO, B LEJsAX
e/IMHCTBA MBJIOYKEHHUsI, CjefoBano Obl fath Gosee mOAPOOHBIE O00BSICHEHWS.

He nQuuie)kur COMHEHMIO, UTO HEKOTOpble M3 BONPOCOB, JMIIb CIErKa 3aTPOHYTHE ABTOPOM,
MOTYT HOCJIY)KUTh TEMO! CHELHAIBHOI0 HCTOPUYECKOr0 MCCJIeA0BaHus (Hampumep: mpobiaema rub-
KOI'0 Baja, CBSI3b M@X/IYy TeOpHel M MpPAKTHKON TypOOCTpOEHUST M T. H.).

Ho ocnoBHasi 3a1aya, HECOMHEHHO, BBINOJHEHA ABTOPOM: OH HAMETHJI, TAK CKasaTb, Y3JIOBbIE
npoGJIeMBl B MCTOPUM NAPOBBIX TYPOUH M OOHAKAJI 3THM CaMbIM TEHIEHLMIO TEXHHUECKOT0 Iporpecca
B JIaHHOW oOnactu. [1aBHasi MarucTpasib PasBUTHS NAPOBBIX TypOMH BhIYEPUEHA YETKO OT Havaja 10
KOHUA. A cjenatb 0ojblle B Ipejenax OXHONW paGoThl IOYTH HEBO3MOYKHO.

Peunensupyemasi pabora JAeinuTcst Ha ABa orjena. Ilepsbiil ories 00HEMAET MEPUOJ OT BOSHUKHO-
BeHUsI TYPOMHBL 10 UMIIEPHATUCTHIECKOM BOMHBI, BTOPOW OT/EN — OT BOMHLL 0 IOCIEHEr0 BPEMEHU.

B mepsom ornene uwmrarenb Halger PAHHIOW MCTOPHMIO NAPOBOM TypOUHbLI, KOHCTPYKTHBHbIE
BapuaHThl Typbun JlaBass, IlapcoHca M aKTHBHBIX MHOTOCTYIEHYATHIX TYpOHH, XapaKTEPUCTUKY
CTAllMOHAPHOI'0 MapoTypOOCTPOEHHS K MOMEHTY Hayaja MHPOBOH BOMHEI M CIENMaJbHBIA pasaen,
NMOCBSAUIEHHBI CYA0BBIM TypOUHAM.

Bo BropoM oTHene ONMMCHIBAETCSI POCT MOLIHOCTH TypOWH, M3MEHEHHs TEPMOJAUHAMUYECKOrO
NOPsIAKA (BBICOKOE JABJIEHNE, MEPErpeB, pereHepaTMBHBIA LMIUI), KOMOMHMPOBAHHOE IPOM3BOACTBO
Tella M CHJIbl ¥ HEKOTOpPble HOBeHINMe MeH, IOJIOYKeHHbIE B OCHOBY OMHAPHBIX LUKIOB, I'a30BbiX
aBuraresied u T, p.

Taxum o0pagom uccaefaoBanue A. Pajauura o0HMMaeT OOWMPHBIA M Pa3HOXAapPAKTEPHEBI mare-
puan 3a mepuox BpemeHd oxosio 80 Jer.

Leunplit psaj daxros us paHHeil MCTOPUU Pa3BUTHST TYPOUHBI, MAjI0 M3BECTHBIX HIMPOKOMY KPYTY
udTaTesei, BIEPBEIE Momyyaer J0/DKHOE OCBelenue B pabdore A. Pamuura.

9Ty PAKThl OKASHIBAIOT, YTO NPMHLUMIILI COBPEMEHHOM NapoBoii TypOMHBI CO3PEBANM yHKE B Ce-
penune XIX B., Koraa Gbuin copMyTMPOBAHBEI HEKOTOPBIE TEOPETHUYECKHE IIOJIOYKEHUS IiCKIIIOUN-
TeNbHOH BAYKHOCTH M MHTepeca. Tak, Hanpumep, Mbl y3HAEM, YTO NPABHIbHBIE UAEH O COOTHOIIEHNN
CKOPOCTEH B MapoBbiX TypOMHAX Gbutn BhICKasaHsl emie [lemonmadom u TypHepom B 1853 r.

IepBoiii 3 Hux nucan: «Ilap, kak Obl HU GBUTO MAJIO €ro JABJIEHHE, MMEET UPe3BLAiHo 00JIb-
WyI0 CKOPOCTH TPH MCTEUEHMM M3 COCyja, B KOTOPOM OH 3aK/ioueH. JLjis TOro 4ro0bl JaTh XOPOIIHii
KO3(UIMEHT I10JIEBHOT0 JEHCTBUSI, CKOPOCTH HA OKPY)KHOCTH KOJI€ca, IPHBOAMMOrO B JBIYKEHHE
11apoM, e JOJDKHA ObITh MEHBLIE NOJOBMHBI CKOPOCTH Mapa, ¥ 9T0 00CTOSITENBLCTBO MEIIAI0 0 CHX
Nnop ynorpe(sieHNI0 PEaKTHBHBEIX KOJIec.

HelicrpurenbHO, BOASHOMNM nap npu 5 am HayanbHOro JaBJIeHHs] BHITEKAeT B BO3AYX CO CKOPOCTHIO
500 wm/cex. Koneco, KOTOPOE 3TOT Nap NPUBOANT B JBHMXKEHHE, JO/DKHO MMeTh CKOPOCTH HAa OKPYIK-
HOCTH OKOlo 300 M/cex.
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CrefoBaTesIbHO, €C/IM AUAaMeTp 3TOro Koseca 6wur O6b1 paBen 0,95 M, TO OHO AOMHKHO GBUIO OB
aenarb 6 000 o0/muH, 1 OCh 3TOr0 KoOJIECA IPHM KAKOM YrOJHO AHaMeTpe Bpauanach Obl ¢ TaKoi GbiCT-
pOTOit, KOTOPOU He MOIVIM OBl BBHIAEPYKATh HUKAKHUE MOMMMIHUKY, TAK KaK OHH 3aropeauch Obl 4epes
KOPOTKHH IPOMEXYTOK BPEMEHM).

JHpyroit yuensii TypHep B 3acefanuu Iapmickoit akamemuy Hayk 28 mapra 1853 r. npexacra-
BUJI 3AIKCKY, B KOTOPOW NPSMO YKasblBAET HA TO, YTO OI'POMHAs CKOPOCTb MCTEKAIOIIEro rapa Tpe-
Oyer KOHCTPYKUuM, 00ecreunBaomyX IMOCTEIEHHOe ero paciuupeHye. 3eck Mbl BHAUM Y)Ke BIIOJIHE
CO3pesmMii 3apoABIII MHOrOCTYIeH4aToi TypOuHel. TypHEp HULIET: «YIPyrue >KUAKOCTH (Tas3bl U
napel) MpHOOPETAIOT I'POMAJHBIE CKOPOCTH AaKe NpU CiabbiXx ABWKeHMsX. UT00B HaLIEKAIUM
00pasomM HCHIoJb30BaTh 3TH CKOPOCTM HA NPOCTHIX KOjecax, aHAJOTMYHBIX BOJSIHBIM TypOuHaM,
HY)KHO OBUIO ObI HONMYCTHTH UPE3BBIYAHO GOJibIINe CKOPOCTH BpAIUEHMs] U CHeNaTh OYeHb MaJIbIMH
IIOIAAN JUIST IIPOXOAA AaKe GONBIIOr0 KoinyecTBa mapa. Mo)xHO M30erHYTb 3THX TPYAHOCTEH,
3acTaBiissl ra3 WM Iap TepsiTh CBOE JaBjieHue IIOCTENeHHO MM Cpa3y OT/AENbHbIMU YacTSIMU M JelcT-
BOBATh HECKOJIBKO pa3 Ha JIONATKY MApOBBIX TYPOMH, COOTBETCTBEHHBIM 00pA30M pasMelEHHBIE).

BecbMa MHTEPECHBI TAKOKE IIPUBEIEHHBIE B KHUIE OTPBIBOYHBIE CBENEHHST M3 Maj0 K3BECTHOMN
HCTOPHM NPOU3BOACTBA MApPOBBIX Typﬁl/lH HAYaJIbHOI'0 NMEpuoAa MX PasBUTHS.

ITapoBbie TYpOMHBI BOSHMKAIOT NMEPBOHAYAIBHO IIOJ BIHUsIHMEM HEOOXOAMMOCTH AaTh GBICTPO-
XOJHBIA ABUraTeNb TEM IPOH3BOACTBAM, KOTOpble CBA3AHBE! C 0OMBIION CKOPOCTBIO BpAUIEHHS (BEH-
TUJISITOPBI, HACOCH!, KPYIJIbIE IHJIBI).

WHTEpecHO 3aMeTUTh, YTO 3HAUYNTENILHO ro3auee JIapaih HAUMHAET 3AaHAMATLCST TAPOBLIMK TYP-
GUHAMY TI0J BIUSHAEM TOM K€ Camol MOOY/UTENLHON NPUYMHEL — MOTPEOHOCTH IIPOUSBOJCTBA B ObI-
CTpoxoaHOM pAsurarene. Jlasanb uso6pes cemaparop st Moyioka, jaenatomuii 6 000—7 000 o6 /mumH.
U BoT s TOTO, «...uT00B! M30E)KATh BCAKUX Nepenad K OCH cemaparopa, oH npeioxkwt B 1883 r.
IOMeIIaTh Ha OCH TOC/IEJHEr0 pPeaKTHBHYI0 TYpOuHY, IPOCTEilIero Timna, KMEHHO B BHJE CETHEPOBA
Koneca. Taxum 00pa3oM paHHsIsT UCTOPHS NMAPOBOU TYPOUHBI JaeT HOBYIO MILTIOCTPALMIO U3BECTHOI'O
NosoykeHus: Mapkca 0 TOM, 4TO BeIyLIM 3BEHOM B TEXHHYECKOM IIPOLECCE SBIISIETCS MalnHa-0py-
Je, KOTOpas Ha M3BECTHONM CTymeHM pasBUTHs TpebyeT HOBOM MalIMHBI — JBUTATENIs.

ABTOp NPUBOAMT TAKOKE MAHHBIE O HECKONBKHUX ITAPOBLIX TYpPOMHAX, USTOTOBJIEHHBEIX B I'. Cu-
pakysax (mrar Hero-Hopk) eme B 1833 r. O1u TypOUHLI IPUMEHSUINCH IS IPUBEIEHUS B ABUYKEHUE
KDYIJIBIX JIECOIMJIBHBIX IIHJI.

«OIuH U3 3aKa3YUKOB TaKoU TypOuubl u3 r. Llunepona (mrar Heio-HIopK) coodmiaer, 4To Ta-
Kas TypOuHA NPUBORWIA B NBWKEHHE €ro JeconmunabHio B 1835 r., npuuyem pacxogoBasia TOIbKO 2/,
TOT'0 KOJIMYECTBA TOMIMBA, KOTOPOe noTpeduisiia Obl 00LIKHOBEHHAA mapoBas MammHa. B otux TypOU-
HAaX nap IOABOAMIICS 4epe3 OCh M NpOTeKan jAanee (paciivpsisiCh) YEpe3 TOpHU3OHTAIBHYIO TpPYOy,
HAMPABJIEHHYIO TI0 Pajuycy ¥ CHAOYKEHHYI0 ¢ KKHOW CrOpOHb OOKOBBIM 3aruGom».

Heckoibko nosauee, B 50-x u 60-x ropax, B AHIVIMH TaroKe ObUIM IIOCTPOEHBI HEDOJIBIIHE TYp-
Gunnt [Uune momuocTso or 1 10 64 4. ¢. O6nacTh UX NPUMEHEHHST — BEHTUJIATOPbI, H@HTPOOEIKHBIE
HACOCHl ¥ KPYTIJible Muibl, Bce 9TH KOHCTPYKIMHY GoJiee MM MEHee KyCTapHOro XapakTepa He HMeln

crexa.
Y B peneHsupyemoii KHure UMeerest CChUIKA Ha LEJIBIA Psf aHATOTHYHBIX PaKTOB GONBIIOTO VICTO-
PHYECKOTO WHTEpeca, IOKa3bBALMX OCHOBHBIE CTaiUU PasBuTHs TYpOMHBI, HAuMHAs C Nepuoja
HEACHO O(GOPMIIEHHBIX M 1 KOHYAsS TIOCJAEHMMU pe3yJIbTaTamy, JOCTUTHYTHIMHI B JAHHOHK o0iacTy.
. CrienpanpHasi 171aBa [OCBALIEHA NCCIEOBAHUIO CYAOBBIX TYPOUH. 3/1eCh JaHO ONKCAHNE MEPBBIX
onuITOB B 1894 1., mpeAnpuHsAThx HA «TypOMHUMY, U TOCHEAYIONMX OIBITOB M0 BHEAPEHMIO TYpPONHDI
B BOEHHBIM ¥ KoMMepuecKuit QuioThl. CrienuanbHOMy HCTOPUYECKOMY OCBELIEHHIO IOABEPTHYT BOIPOC
(0] nepenz;qe JBIKEHMsT Ha rpe0ubid Ban (cucremsl ITapcona, Kepruca, derTunrepa, aJeKTpuiecKue
CHCTEMBI). .

Bo BTOpOW 4YacTH OCBeIaercsi KapTHHA HapacTaHusl JABJIEHWsl Iapa M ero reperpesa B ycra-
HOBKAaX I10C/IEBOCHHOI'0 THIIA, YBeJMYEHNe MOUIHOCTH, 4uciaa 00OpPOTOB M T. I. ABTOP OCTAHABIH-
BAETCs TAKOKE HA MEPONPUSATHSAX 110 YIYUIIEHNUIO LMKII0B (NPOMEKYTOUHBIH reperpes, pereHeparis-
HBIA IIpOHECcC) ¥ yKashiBaeT HA SKOHOMUYECKHE pPe3ysbTaThl, AOCTUIHYTHIE B JAaHHOW o0jgacTy.

Hena6e)kuplii BBHIBOJ, BBITEKAOIUIA U3 WCTOPUM PasBUTHsS TYpPOHMHBI, 3aKJIIOUAETCST B TOM, UTO
NpefeJibHble SHAYEHUST TePMUYECKOr0 M 3((exTHBHOr0 KOS(YMIMEHTOB II0JIESHOrO JEHCTBHSI IMOYTH
JIOCTUTHYTO M 9YTO JNajbHeiiliee ABIDKEHNE B JTAHHOM HANPABJICHUM IIPU COXPAHEHHU CTAPBIX ILUK-
JIOB  MaJIOBEPOATHO.

XapaxTepusysl YMCIEHHOE 3HAYEHHE KOI(DUIUEHTOB IOJIE3HOr0 AEHCTBUS, MOCTUTHYTHIX B IIO-
cneaHee Bpems, aBTop 3ameuaer (cTp. 50):

" (.. Camble ONTHMUCTMYECKHE PACYETH! IPUBOAAT K MAKCHMAJILHEIM Ynuciam He Beie 35—36%.
Ity uubpy maer Kpucry, npeamonaraouyit, uro st TypOuHe, paGoramomeii npu rasnennu B 2 500
aur. ¢ynr. (175 am), u Temmeparype B 1 000° Papenreiira (540° L) MOXKET HMOJYUUTBLCS IOJIHBIA
pacxon Teruta, paublit 9 500 GpuTaHCKHX TEPMUYECKUX €UHMIL HA Kemd, T. €. 2 394 Kkan Ha Kemd,
9TO COOTBETCTBYET ITOJIHOMY DKOHOMUYECKOMY KOI(DUIMEHTY IOJIE3HOT0 JEHCTBHS, PABHOMY

860-100

— e = 36%.
2304 %
Orciofa cefiyeT BHIBOA, YTO B CAMOM ONTHMAJIBHOM cirydae 649, sHepruu 6e3pospparHo Tepsiercs
B KOHJEHCATOPE, HA TPEHue, UsiydeHue u T. J. IToCKONBKY JAanbHeHIee noBpunenne KodpHIenTa
M0JIE3HOr0 JEHCTBMA Y)Ke HEBOSMOYCHO, OCTAeTCS TOJLKO NPMHATE MEPBI K YIIOBJIEHHMIO XOTs Ghl
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YyaCTH TENJIOTHl, BLIOpAchIBaeMoii TypOMHOIt BMecTe ¢ 0TpaboTaBIINM napoM. 34eCh MOTYT ObITh A0CTHI-
HYTbl TIPEKPACHBIE PE3YJIbTAThl 3& CYET HKOHOMMHU TOILIMBA.

Taxum 00pa3oM MCTOPHsI MAPOBOH TYpOMHBI HA ONPEIEIEHHOM CTajuM CBOEr0 PAa3BUTHSA Bbi-
ABUraer 1npobsemy OCBOCHHsE 0TOPOCHOM TerJIOThl, KOTOPAsi HAXOAUT CBOE paspelieHHe B Teniopuka-
LIMOHHBIX YCTAHOBKAX C IPOTHBOJABJICHHEM MWJIM NPOMEXYTOYHBIM OTOOpPOM Mapa.

Kacasicb 9TOro BOIIpoOCa, aBTOP 3aMeyaer:

«KpymHble YCTAHOBKH C YTHIU3AUUEH OTXOAALIEro Temia TpedyioT 00bIKHOBEHHO 00beIuHEHUST

* HECKOJIBKUX KPYIHBIX IPEANPHUSATHI MIN™ 00beAUHEHHST NIPEIPUSTHIH ¢ OTOIUIEHHEM TOPOJACKUX paii-
OHOB U TOMY TOJ00HBIX yci0BHii. Takue o0beJuHeHHsT HeCPABHEHHO Jierye OCyIeCTBUMBI IIPH YCJIO0-
BUSIX coumanucruyeckoro xossiicrsa B CCCP, yem B yC/IOBHSIX YaCTHOTO KanMTaNHCTHYECKOI0 XO-
3giicrea. [1oaToMy B IPOrpaMmy BTOPOIl IATHIETKHM BHeCeHO O00JIbLIOE KOJIMYECTBO KPYMHBIX Terl-
noueng;;)aneﬁ BBICOKOI'0 /JABJIECHMsI, YTO SABJSIETCS, KOHEYHO, B BBICIUEH CTENEHH IeJiecO00pasHbIM®
(crp. d

Yurarenb, 3aMHTEPECOBABILIMIICS pPa3BUTHEM MapoBoil TypOumbl, Hailiger B kuure A. A. Pax-
pura Gorarble JaHHbIe U3 IPOLUIOrO 9TOr0 JBUIATeNsl M OCBEIIEHUE NEPCIEeKTHB ero paspuTHs B Oy-
aywem. Cpbie 150 mcrounuxoB 00pafoTaHO aBTOPOM. DTO NPUAAET €ro KHUTE 0COObii y/eabHbIH
sec. [MoapoOuplit Gubirorpaduueckuil yKasaTenb, IIOMELIeHHbIT Ha cTp. 60—63, sBJIsAETCS 1eHHbIM I10-
coOHeM JIJIs1 BCeX, 3aHUMAIOIINXCST MCTOPHEH TeNIOTeXHUKH, B YaCTHOCTH MCTOpHeil mapoBoii TypOHHEI.

0co00ro BHUMAHMSI 3aCaY)KHBAET TO 00CTOATEIBLCTBO, UTO ABTOD IOJIL3YETCSi MaTepuaiamu ap-
XUBOB, ABIAIOMMMHICS, KOHEUHO, IPEKPACHBIMU I1€PBOMCTOUHHKAMK JUIst HAOJIIOIEHUsT 32 XOXOM pas-
BUTHSI OCHOBHBIX MJEH TYpOOCTpOeHMsI, 32 TEMH HeyJa4aMH M TPYAHOCTAMH, KOTOpbIE NPHXOAUIOCH
peojloseBarb U300peTarTesisim. -

VicTopus TeXHUKH CKJIABIBACTCA OOBIKHOBEHHO TAKHUM 00pasoM, YTO LIMPOKYI0 M3BECTHOCTb
[0NYYaloT CPABHUTEIBHO HEMHOTHE KOHCTPYKTOpa, AOOMBILMECS B CBOEi, padore IOJOYKUTESIbHBIX
peayJibTaToB. OrpoOMHBIN YK€ KOJUIEKTUBHBIN TPYJ TaJaHTIMBBIX HeyJIauHHKOB, NPOJIOYKUBILMX YIIOp-
HOil paboroii jopory cBoum Ooyiee CYACTIMBBLIM IIOCJIEAOBATENISIM, OCTAETCSI NOYTH HEW3BECTHBIM.
9T0, KOHEUHO, IPUBOAUT K M3BPALLEHMIO MCTOPHYECKOM MEepCIIeKTHBLI, K HEeNpaBWIEHOIl OLIEHKE Jie-
SITEJIBHOCTH OT/IeJIbHBIX TEXHMKOB M K OOLIMM MPUHIMIIHAILHBIM OIIMOKAM, CBSI3AHHBIM C YMajeHHeM
POJIM KOJUIEKTHBHOTO TBOPYECTBA.

Bonpocsl 9KCIUIOATAMOHHON NPAKTHKY O0Ka3aJMCh, K COYKAJIEHWIO, TOYTH HE 3aTPOHYTHIMU
B peuensupyemoit kuure. Ham xakercst, 4ro Obuto OBl 1jesiecoo0pasHee pa3BopavdBaTh HCTOPHIO
KOHCTPYKTHBHBIX HM3MEHEHMII Ha 0a3e 9KCIEPUMEHTAJIBHOI'0 MaTepuana, HoObITOro B pesyJibrare
[IPAKTHYECKOT0 OCBOCHHS 1apoBoil TypOunbl. C 9TOM TOUKM 3peHust 6bUI0 Obl, HAIPUMEP, MHTEPECHO
OCBETHTH HEKOTOPBIE aBapuu, NMPEJACTABJIAIONINE HECOMHEHHBI HCTOPHYECKUH MHTEPEC, PAaBHO KaK M
ofuire BOIPOCHI HAIGKHOCTH M A0JITOBEUHOCTM padorel jBuraTeasi. Mimelor, KOHEYHO, OrpOMHOE 3Ha-
YeHue JUISI PA3BUTUST MApOBOM TYPOMHBI H JaHHBIE 9KOHOMMKH IIAapOCHIIOBOI0 X03siicTBA (CTOMMOCTH
9KCIUIOATALMH, PEMOHTA U T. JL.).

CpaBHuTenbHbIe TPAGUKI U3MEHEHUST OT/ICJIBHBIX 9KOHOMUUYECKMX NoKasaTeneil paborel TypOu-
HBI B JUIMTE/IbHBIE TIEPHOIBI BPEMEHH Jajii Obl BO3MO)KHOCTb BCKPBITH B HATTIAAHON (OpME TEMIIbI TeX-
HMYECKOro mporpecca. bBecbmMa BaKHO, Hampumep, HPOCAeAUTh 3d MH3MEHEHHEM TaKuX Mmapa-
METPOB, KaK — pacxXoj mapa ¥ TomuBa Ha 1 4. C. B yaC, pOCT TEPMHUECKOro M 3((pexTuBHOro
KO9(MIMEHTA TIOIEe3HOI0 JEHCTBHSI, CTOMMOCTL 1 /4. €. BO BHOBBL NOCTPOEHHOH TypOuie, CTOUMOCTH

. OKCII0aTalMM, YAeNbHbI Bec TypOuHb Ha 1 4. €. U T. A.

Haxonen, 0b110 Gbl BeCbMa 1{es1€C000Pa3HO NPUBECTH CTATUCTUYECKME JAHHBIE O pacmpocTpa-
HEHHMHM IMapOBLIX TYPOMH B OTJAEJIBHBIX CTPAHAaX B Pa3/IMYHBIE MEPHOALI BPEMEHI.

TeMoii CIEIMAIBHOIO0 COMMHEHMST MOIJIa OBl MOCIYXKUTh MCTOPHs pacyera naposoii TypOuHEL.
Vismenenue npuemoB IPOEKTHPOBAHUS B HAIVIAAHOM (OpME INOKa3biBaeT YCHeXH TeCpPHi TErIoBhIX
Asurareneid M JOCTHYKEHMs] MalIMHOCTPOEHHSI.

HecOMHEHHBIH MCTOPHYECKNH MHTEPEC MPE/ICTABISET TAIOKE MCTOPHS CONEPHUYECTBA TYPOMHBI
H MAlKMHbI, a TAlOKe BONPOC O COYETAHMM 1APOBOM TYpOMHBI C PYTHMMHU JABUIATENISIMU B €AHHOM TeIl-
JIOCHIIOBOM aHcamOuie. 37ech PACKPHIBAIOTCS MHOT000eIAtoIHe epCHeKTHBbl PA3BUTHS TEIIOTEXHM-
Kil, HA KOTOPBIX aBTOpP, BEPOSITHO, OCTAHOBUTCSI B IOCIEAYIOLIMX HBAHMSIX.

B peueHsupyemoil KHUI€ He OCBEINEHBI TAKYKE BONPOCHI TEIJIOIKOHOMUYECKOr0 KOHTPOJIS M
METO/IMKH TIPOBEPOYHBIX MCHbITaHui. Mty Tem JIsi HCTOPHKA NapoBoi TypOUHbI 0UeHb MHTEPeCHO
MPOCJIE/INTL 34 TeM, KaK yCOBEPUIEHCTBOBAHME KOHTPOJBHOW anmapartypsl [ano BOSMO)KHOCTbH NpoO-
HUKHYTbh B HEApPa MalIMHbI, 00HAYKUTb U MCCIIeN0BATh T€ NPOLECCH, KOTOPbie OblIM paHee CKPHITHIMH,

Yenexu TEi0-9KOHOMUYECKOT0 KOHTPOJISI 0Ka3ald HeCOMHEHHOEe BIIMSIHUE Ha pasBuTHE napo-
BOM TypGuHBL JlaTh MCTOPHUECKYIO OLEHKY 9TOMY BJIMSIHUIO — NpsMas 3ajada MCTOPHKA TerIoTeX-
HUKH.

Kuura npod. A. A. Pajuura — 1ocBsileHa TojabK0 NapoBevM TypOHHAM. A MeYLy TeM MCTOPUs
NapoBbIX KOTJIOB, NAPOBBIX Malumy, JABUrareseil BHYTPEHHETr0 CropaHusi — HY/KHO Ham B TaKOM )Ke
CTEeNeHu, Kak M HMCTOPUSI NapoBeix TYpOUH.

PagpadoTka 9THX TeM npejicrapiisier co00it ouepesHyo 3anady, Hy K/1alolyocs B Gesornararenns-
HOM pa3spenieHiy. :

B pagHoii creneHs HE0OXO0[MM TaloKe M TAKOM TPy, KOTOPBI JaBai Gbl KOMIIIEKCHYIO MCTOPHIO
TEIUIOTeXHUKH B LEJIOM. ‘

Crnenyer ckasarb IPsIMO, YTO NP CyIIECTBYIOIIEH cuCTeMe npenojasanus o0Iiero Kypca ren-
JIOTEXHUKKH pCTOPHYECKHE TIEPCIeKTHBLI MOABEPraioTcsl Onpeesiennomy McKaKennio. Hampumep,
Y yyalmxcst cozpaercst Bredariienne, uro cam Kapuo pan maremarnueckyio ¥ rpapuueckyro oopador-
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Ky CBOEro HMKIA, YTO OH ONpPEAe/JHJ 3HAYCHHE TEPMHYECKOro KOI(UIMEHTA I10JIE3HOr0 JeiCcTBHS
H T I

BoJIbIIMHCTBO CTYCHTOB-TEITOTEXHUKOB (a OBbITh MOXKET M IperiofaBaresieil) Kpaiine yauB-
JISIeTCs, Y3HAB, YTO MUK KapHo mosydns1 Hajne)Kallylo MHTepIpeTannio mnocie cmepru KapHo, uro
cam Kapho, paspabaTbiBasi CBOif LIMKJI, CTOST HA TOYKE 3PEHHUsT BEIECTBEHHOW TEOPHM TEIuia M JaKe
NOHATHST HE UMeJ 0 Tex (opmyax M JuMarpammax, ¢ KOTOPBIMH Tenepb CBS3bIBAETCSI €r0 HMsi.

MoycH0 ObLT0 ObI IPUBECTH ¥ Le/BIH PSL APYTHX H3BPALIEHHI, KOTOPBIE HE MOTYT HE IIOJTYUUTHCS
10 TOH €JMHCTBEHHOIl MpUYNHe, YTO NpenojaBaresan He JAT (4 ObITh MOXKET M HE YMEIOT JaTb) M3-
JIOYKEHHST TIpeJMeTa B -HCTOPHYECKOM paspese.

Hauwa Briciias TexHuyeckasi 1IKOJIA J0/DKHA BBITYCKATh KYJIBTYPHOTO MEYKEHEPA M aClHpPaHTA

C LIMPOKUM KPYro3opom. JlocTaTrodHblii yKe KyJIbTYpPHBIf YpOBEeHb HE MOXKET ObITH JOCTUrHYT 0e3
3HaHUs, XOTs1 Obl 9J1€MEHTOB 00IIeil HCTOPHH TeXHHKHM, a B YACTHOCTH MCTOPHUM CBOEI CIIELHANbHOCTH.
IMostomy paspaborka y4eOHBIX KypCOB MCTOPHH TEIUIOTEXHUKH SIBJISIETCST 0€30TJ/IararesbHbIM JIeJI0M.

JIume rocsie mMocTpOeHUsT MOJ00HBIX KYPCOB IyTeM CTPOroro or6opa ¥ CHCTeMaTH3alUu mare-
puana Ha TBEPJOM METOI00TMUYeCKOM 0asuce UpeACTaBUTCS BO3MOYKHOCTB IepeiiTH K paspaborke
HONYJISIPHBIX COYMHEHMI! 110 MCTOPUN TEMJIOTeXHUKM, PACCYMTAHHBIX HA MAECOBOTO YHUTATEJ.

JI. Dpadkun



. H. Jles

K ucropuu ropHoro aena
Usn-o Axagemun Hayk CCCP, Jlemunrpapm 1934, 33 crp.

Ocrxoaﬂoe JIOCTOMHCTBO pELleHSHpyeMol pafoTel B TOM, YTO OHA OCHOBAHA HA (PUKTUYECKOM Ma-

Tepuasie. B Gpomrope AaHO ONHCaHHME HEKOTOPBIX SKCIIOHATOB, OTHOCSIIUXCS K HCTOPHH TEXHHUKH
ropHoro jena B Corose, Xpausumuxcsi B pouaax Myses Mucruryra antpononoruu u sSTaorpaduu Axa-
nemnu Hayk CCCP. IMpuseieHsl maTepuassl, MiaBHeiM ob6pazom, nmo Kasaxcrany (Anrait, Munycun-
cknit yesn, Kaparananmuckasi 001acTh, 3aucanckuil paiioH), MUTIOCTpUpYIOlHe Xapakrep A00bIYH,
oforalieHusi M IJIABKM MeJHBIX pya B OpoH30BOM Berxe. Taroke BiepBH € B JAHHOMW p a-
60oTe NnyOIUHKYeTCsI ONMCAaHMEe 3HAYUTENBHOTIO Koanuuectsna (33 3 k-
3eMIJsp) opyauit Tpyaa OGpPOH30BOrO BeKa: [AEPEBSIHHBIX JIONAT, KAMEHHBIX OpYAMi, MOJIOTOB,
TOMOPOB, MECTOB, MEIHLIX MOJIOTKOB, KMUPOK, TJIMHSHBIX M MEIHBIX JIaMI U np... Bee 911 opyaus HAaii-
JIeHbl B OCHOBHOM B pasinuyHblX paifonax Kasaxcrana.

Onucanne OpYAUH CONPOBOYKIAETCsT PSAROM (33 pHC.) MILTIOCTPALIHii.

Henocrariom pa6orsr 0. H. JleB siBnsieTcst orcyTcTBre 0600LIeHMI 1 aHAIM3a 910X, K KOTOPBIM
OTHOCSITCSI OMMChIBaeMble opyausi. He oTmedenel nayke (akThl, Kak, Hanpumep, npeobiajaHue M
B OpOH30BOM BEKE B FOPHOM JeJie KaMEHHBIX Opyauid Tpyaa.

- OgHUM M3 CYLIeCTBEHHBIX NPO0EIOB KHUMKKM SIBJISIETCSI TO, YTO aBTOP CBOIO paboTy CTPOUT
JIMIIb HA Marepuanax, UMeIoUMXCsA B OfHOM My3ee. COBepUIEHHO He YIOMHMHAIOTCS OPYAHsSI TPy/Aa
M OCTaTK{, Hal/leHHBIE HA TEPPUTOPHU TOPHOPYAHHIX paboT Takux paiionoB Cow3a, Kak TapKu-
xucraH, KaBkas, YkpauHa u jap.

He ocranaBnuBasicb Ha XapaKTePUCTHKE MOXU, K KOTOPOHA OTHOCSITCSI ONMKMCHIBAEMEIE OPYAUS
TPYAA, aBTOP MPUBOAUT TAIOKE UPE3BLIYAIHO CKY/AHBIE XPOHOJOIMYECKHe JaHHble. JIMIb B OXHOM
MecTe aBrop IosicHsieT: «B a1y amoxy mul umeem B Anrae-CastHCKOM 06J1aCTH pPasioyKeHHE POJOBOIM
CTPYKTYPBI M 3a4aTKM KJIACCOBOro oobumecrBay (crp. 27).

TonbKo 06 0/{HOM U3 33 ONMCHIBAEMBIX B KHM)KKE 9KCIIOHATOB IIPUBEEHBI KOH-KAKUEe XPOHOJIO-
ruyecKue fAaHHple. O «KUmKage-KupKe» 1 MooTke Ha puc. 31 coobmaercsi: «Ilyrem CpaBHUTEIBHOTO
aHaIM3a MOXKHO OTHECTH 9T NpeJAMeTH K TaK HaspmBaeMmod «KapacyHckoit Kyabrype CasiHo-Anraii-
CKO# 0011aCTH, I/le MBI MMEEM AHAJIOIMYHBIE HAXOAKH KHHYKAJIOBY.

Ha ocxoBamum 9tmx HAXOIOK, NMPHUAEP)KUBASICH MSBECTHONH KIACCH(YUKALMA JPEBHEMETALIH-
YeCKUX KyJbTyp Munycunckoro kpast C. A. TemioyxoBa, MOXKHO JaTMpoBaTh 9TH IPEAMETH —
KHPKY M MOs0TOK — 3a 1 000 et 1o H. 3. (ctp. 26).

Ocraercst TaloKe HEM3BECTHBIM, B CBSI3W C K @ K M M U IOTPeSHOCTAMH, K aK 0 I' 0 ofuiecTsa
BO3BHMKJIM OIMCBIBAEMbIE @BTOPOM T'OpHbIE Pa3paboTKM ¥ OpYAMSI TPYAA...

3arparuBast MHTepeCcHble NpoldiieMbl, T. JIeB He mAeT Aasiblre (UKCHPOBAHHMSI CAMOro (akra.
Tax, Hanpumep, oH He JeaaeT HUKAKUX 0000IIeHMIT U3 CONMOCTABIEHNS] ONMCAHHBIX MM HAXOJOK HA
Anrtae n Ypase, OTHOCSLIMXCS K 91moxe GPOH30BOro Beka, ¢ TOPHB MU padpalboTKamu
B 3ananuoil Epome u B Amepuke (ctp. 21—23). TIpuBOASI MHTEPECHYI0 MOKIAJHYIO 3AIUCKY
M. T. CaBenKoBa o6 m cTO p M Y € C K O M, TEDPHTOPHATLHOM M TEXHOJOIHYECKOM eIHHCTBE M00LUH,
oboramenusi ¥ mwiasku (crp. 4 U 27), aBTOpP He JENAeT MO ITOMY NOBOAY HUKAKUX SAKIIOUEHMH.

€)1y TEM 3aTPOHYThIe BONPOCHI MMEIOT KPYMHENIINI MHTEepec AJIsi HAYYHOTO MCCIie/lOBaHUS
AEHCTBUTENBHOTO PA3BUTUSI TEXHUKI TOPHOTO Jejia.

V3 npuBEIEHHOr0 aBTOpOM UPE3BLIYANHHO JETANBHOrO OIMCAHMST KAMEHHBIX IECTOB YHTATEIb
HUYEro HE Y3HAET O TOM, JUIsi Yero cOOCTBEHHO OHM NPUMEHSUTHCH, MEXIY TE€M, 9TH KaMEHHBIE IeCTHI
AaioT O0sBLIOIT M NEHHLIA MaTepuan /uisl XapaKTePUCTHKY MeXaHHUeCKOro 0GOralieHnsi B FOPHOPY/I-
HOM Jesne OpOH30BOro Beka.

Taxum o6pasom, Xorst paGory T. JIeB Henb3s HasBath (O KCKypcoM» B oGmacTh

HCTOpPpHHU TOPpHOILO JeJa, OHA BCe e JlaeT MHTEPECHbIH CrpaBouyHbBIl Matepuan st
MCTOPUYECKOr0 MCCJIeI0BAHUSI.

B. Xaiixun
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Uctopudeckass HayKa U JIEHHHU3M (BOJIHHEBHK 1936, Ne 3) .
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