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MAHIHHOCTPOEHHE HA YPAAE B
MEPBOH NNOAOBHUHE XIX BEKA:
HHOCTPAHHOE BAHMAHHUE U
PYCCKHE JOCTHMEHHA

B nauane XIX B. Poccus sapassach MHpOBHM anae-
POM 110 TPOM3BOACTBY HYCPHLX MCTA/LJIOB, YEM HA YEThI-
pe naTHx Onja ofg3aHa ypaabCKO# rOpHO3aBOACKOH
NpOMHILIEHHOCTH. BMecTe ¢ TeM yrposa nepBeHCTBY
Poccun yxe npunana apumbie ouepranug. Unaycrpu-
anbHAS PEBOJIOLMS NpeBpaTnaa BeankoOpurannio Ha
CTpaHu, BBO3MBUWEH MeTaaa H3 Poccum u Ulseuun, B
KPYNHOro 3KCNOPTEpa METAaNNa, NPOM3BEACHHONO HE
TOJBKO H3 COGCTBEHHOSM, HO M U3 BHCOKOKAUECTBEHHOI
IIBEACKOH M McmaHcKkoi pynn. lllnpokoe ncnonpaosa-
HHE MaIHH H HOBHIX TexHosoruit 6oaee cnocobcTBoBa-
JIO CHHXEHHIO ceb6ecTOMMOCTH, a, CACAOBATENbHO, H
LEHH METasla, YeM IKCNIYaTauusd NPHHYAUTEIbHOrO
TpyAa. Poccuiickoe npaBHTENbLCTBO BCTPEBOXWIOCH. B
1796 roay 6unu BoccranosneHw Bepr-konnerns —
BRICIIMI OPraH ynpaBJ€HMs rOPHO3aBOACKOM MPOMbILL-
JEHHOCTH uMnepun M [1aBHoe 3aBogoB npasicHHE B
Exatepunbypre, BoarnasmuBluee PyKOBOACTBO ypaiib-
ckumu 3asogamMu. B 1806 roay 6una nposcaena pedop-
Ma, HanpaBJEeHHAs HA YCOBEPLICHCTBOBAHHE BCeEM
CHCTEMBbI YIIPABJCHH S rOPHO3aBOACKOIH NPOMBILLAEHHO-
CTBI0 — OT LEHTPaJbHOTO YPOBHSA 0 HH30BOTO 3aBOA-
ckoro 3seHa. [ pyras pedopma, nposeacHHas B
1800-1814 roaax, u3basnna 3aBoAKN OT HEOOXOAHMOCTH
MCMOJb30BAHHA HA BCMOMOraTeNbHHX paforax rocy-
AAPCTBEHHBX KPECTbAH, 3AMEHNB HX TaK Ha3hBAEMhI-
MH HENpeMEHHHMHM PabOTHHMKAMH, A8 KOTOPHX ITH
paboTn OHJIH OCHOBHRM HCTOMHMKOM aoxona. Haxo-
Hel, POCCHICKOE NPaBHTENbCTBO NPOSBHIO NOBLILIEH-
HhlH HHTEPEC K MHOCTPAHHHWM, TMpPEXAE BCErO
AHITHACKMM, AOCTHXCHHUAM B METAINY PriUM H MALIMHO-
CTPOCHHH.

Bonbwoi MHTEpPEC Y POCCHHCKOrO NpPAaBHTEAbCTBA
Bu3Bajsa pabora aHmrauitckoro mexaunka Jxeiimca
Yarra Haa co3gaHnEM YHHBEPCAILHOMO TENAOBOrO ABH-
rateis — MapoBOi MaWIMHB C LUMJMHAPOM ABOMHOrO
neictBua. HMa3obperatesnp HCOAHOKPATHO NOAYYa
NPenoXeH s NOCTYNHTh Ha PYyCCK Y10 C1y X0y nau npo-
AaTb NAapOBOi ABMraTe/b, HO OTBEYAJ HEM3MEHHAM OT-
ka3om. B 1787 roay B Poccum Omn onybankomau
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THE ENGINEERING INDUSTRY IN THE
URALS IN THE FIRST HALF OF THE
19TH CENTURY: FOREIGN IMPACT
AND RUSSIAN ACHIEVEMENTS.

At the beginning of the 19th century Russia had a
world lead in ferrous production, 4/5 of which was due
to the Ural mining and iron industry. At the same time
the threat of Russian leadership was already evident.
The Industrial Revolution transformed Great Britain
— a country, which imported metal from Russia and
Sweden — into a big exporter of metal produced not
only of its own ore, but of Swedish and Spanian high
quality ore as well. Extensive use of machinery and new
technology promoted to the reduction of prime cost, and
metal price consequently, rather than the use of forced
labour. The Russian government became anxious. In
1796 Berg-Kollegium — the highest administrative
body in the mining and iron industry — and Central
Board of Works in Ekaterinburg, which was in charge
of all Ural works, were established. The reform of 1806
aimed to improve the system of management in mining
and iron industry — starting from the centre and down
to works. Another reform of 1800—1814 released the
works from the use of state peasants in auxiliary
operations. They were replaced by so-called
«indispensible» workers, for whom such kind of work
was the main source of earnings. In addition, the
Russian government showed great interest in foreign
and mainly in English advances in metallurgy and
engineering industry.

The work of an English mechanical engineer, James
Watt, on the creation of a universal heat-engine — the
first machine with a cylinder of double action —
attracted interest of the Russian government. More
than once the inventor was offered to get a job in Russia
or tosell his steam-engine, but he would refuse. In 1787
a schematic drawing for Watt’s machine, made by a
mechanical engineer, L.F.Sabakin, who came back
from his long business trip to England, was published
in Russia. At the same time a ban of 1786 to export
machinery put by the English government forced the
Russianone to pay more attention to recruiting builders
of machines. Already in 1786 a team of masters from
Scotland, headed by an engincer, K.K.Gascoin, who



CXEMATHYECKHI YEPTEX MALUMHH YarTa, COCTAB/CH-
Hhi MexaHukoM JI.D.CabakHHHM, BEpHYBLIHMCSH H3
AJMTEBHOW KOMAHIMPOBKH B AHrauio. B Toxe spems
3anpeT aHrAMACKOro npasuTenbcTea 1786 roga Ha Bh-
BO3 MaWMH M3 CTPAHH 3aCTABHJ POCCHHCKOE NpaBH-
TeAbCTBO 00paTuth Gonce BHUMAaHHA Ha BepOOBKY
camux MawnHoctpouteneii. U yxe s 1786 roay Ha pyc-
ckylo cnyx0y nepewna uenas rpynna MacTepos M3
[otnanauu Bo rnase ¢ unxeHnepom K.K.[ackoitHom,
CTaBWIKM 3aTeM JupekTopoM OI0HELKMX 3aBOJOB.
[NepBBie NONBITKY CTPOMTENBCTBA NAPOBKX IBUraTe-
neit Ha Ypane 6uinn npeanpunstei B 1798 rony Ha I'y-
MEILIEBCKOM MEAHOM PYAHMKE AHIIMACKHM MacTepoM
Ixo3edpom Xunaom U pycckuM MexaHukom [laBrom
®ponosnim 1 B 1803 rony Ha Bepe3osekHX Ka3eHHHX
sonothx npunckax JI.d.Cabakunum. B 1804 roay onun
M3 Mactepos, npuOuBwuKx ¢ Fackoiuom,- I xo3ed Me-
AXep YCTAHOBH NAapoBYI0 MamuHy Ha KOrosckoM 3apo-
ne kynua A.A.Knayda, craBmyio nepsoit B psay
MAaMHH, MOCTPOEHHHX WM AJS YpaJbCKHX 3aBOJAOB.
[lepsrie ypanbCckue MapoBue MALIMHK UCMO/1b30BATHCh
AJS OTKAYKM BOAH M3 waxT. U3asecTHO eule HECKOIBKO
MapoBHX MALIMH CHCTEMH YaTTa, MCNOAb30BABIIWXCS B
PYAHHUHOM BOAOOT/MBE Ha Y paJe, H3 KOTOpHX Hanbo-
Jiee HHTEPECHBIMH MO KOHCTPYK LMK CNELUATHCTR NPH-
3HAWT MAWKHN MeXaHukoB Huxue-Tarnabckux
3asonoB orua H cuiHa E.A. u M. E.Yepenanosmux.
3HAYNTENIBHYIO POJIb B PACMPOCTPAHCHUH MALIMHOC-
TPOCHHS CHITPANM MEXAHHYECKHME 3aBeAcHHA. YXe
J1.®.Cabakuu, npubuswmit Ha Ypanx s 1800 roay B ka-
YecTBe MEXaHMKA [TaBHOMO 3aBOJOB yNpaBAeHHS, OC-
HoBan npun ExkarepuHOYyprckoM MOHETHOM [BOpE
MEXaHHUYECKYI0 MACTEPCKYIO M HEGOABLION MY 3€ei, B KO-
TOpPHI CTas coOMpaTh MOJEJIHM IPHMEYATENbHKIX 3aBOA-
CKHX MamuH H ycrpodcTs. Ilepsne uacTHHE
MEXaHHMYECKHE 3aBEIEHN S MPEANO0KNTENLHO BO3HHK-
au B Havane X1X sexa Ha Bepxue-Uprunckom, Cum-
ckoM u [loxsuHckoMm 3aBomax. M3 nosgmediunx
YaCTHHIX MEXAHHYECKUX 3aBEAEHHH CJIENyET OTMETHTD
MEXaHHYeCKylo ¢abpuky noa  pPyKOBOACTBOM
A.C.Barkuna Ha Bepx-HUcerckom 3asoge A.U.fkosne-
Ba (1815 r.), Mano-Hcrokckyio ¢pabpuxy I.Meaxepa
(1823 r.), MeanbkoBckyio ¢pabpuxy I[1.9.Tera (1844 r.).
U Bce xe nHaubosnee KpynHOe ¥ H3BECTHOE Mexa-
HHUECKOE 3aBeNCHHE Ha Y pane nepeoit nonosuHn X1X
Beka — ExarepunOyprckas mexauuueckas dabpuka -
npuHaaaexasno rocyaapcrsy. B 1838 rony npu MoneT-
HOM aBope OHJO OTKPWTO HEGONbIIOE MALMHHOE
oTaeneHue. 3a nepeuie YeThipe roga ero paborn 6n10
NnocTpoeHo 7 NapoBLIX MalWMH MOWHOCTLIO OT 8§ mo 40
NOMANHHKIX CHJ1 H MHOXECTBO PYTHX MEXaHH3MOB, B
1841 rony ¢ paspeweHus MMHUCTPA GHHAHCOB MALIHH-
oe otaeseHue 6uno npeobpasosano B dabpuky. Hdo
/1852 roma Ha dabpuke 6n10 HaroTosaeHo 97 pa3nuy-
'HBX MamWMH M Mexauuamos. Pabpuka nocTasasna Ha

later would become the Director of the Olonetsk works,
started their work in Russia.

Initial attempts to build the first steam-engines in
the Urals were made by an English master, Joseph Hill,
and a Russian master, Pavel Frolov in 1798 at the
Gumeshevsky copper-mine and by L.F.Sabakin — in
1803 at the Beryozovsky state gold-fields. In 1804 one
of the specialist, who arrived with Gascoin, Joseph
Major, installed the first steam-engine at the Yugovsky
works, owned by a merchant, A.A.Knauff. It was the
first engine on the list of others, built by him for the
Ural works. The first Urals steam-engines were used to
pump water from mines. There is information on other
steam-engines of Watt's system, which were used for
the same purpose. Specialists acknowledge that among
them the most interesting from the viewpoint of design
were four machines, created by mechanical engineers
E.A.Cherepanovand M.E.Cherepanov (father and son)
at the Nizhni Tagil works.

Machine-shops at works played a significant role in
the propagation of mechanical engineering.
L.F.Sabakin, who arrived in the Urals in 1800 as a
mechanical engineer for the Central Board of Works,
founded at the Ekaterinburg mint a machine-shop and-
a small museum, which started to collect models of
interesting machines and devices. The first private
machine-shop originated at the beginning of the 19th
century at the Upper-Irginsky, Simsky and Pozhvinsky
works. Out of the more recent private machine-shops
we should mention one headed by A.S5.Vyatkin at the
Upper-Isetsk works, owned by A.l.Yakovlev (1815),
the Maly-Istok works of D.Major (1823), the
Mel’kovsky works of P.A.Tett (1844).

Nevertheless, the largest and the most well-known
machine-shop in the Urals in the first half of the 19th
century — the Ekaterinburg machine-shop — belonged
to the state. In 1838 at the mint a small engine-room
started to operaie. For the first four years of its work 7
steam-engines with the capacity of 8-40 h/p and many
other devices were installed there. In 1841 by
permission of Minister of Finance the engine-room was
transformed into a works. Up to 1852 97 various devices
and machines were made there. The works provided the
Ural state works with steam-engines, turbines,
hydraulic pumps, lathes, flatters and other machinery
of good quality and at relatively low price. Another
function of the works was to train workers how to
operate compound devices. At the works English and
Belgian specialists were employed, who committed to
impart their knowledge to Russian colleagues under
contract. The works operated till 1874, later it
accomodated depot.

The advancement of industry and military needs put
forward new requirements to transport, which resulted
in the emergence of transport engineering in the Urals.
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Ka3eHHHE 3aBOJn Y pasia NnapoBhie MAWIMHKE, TYPOMHH,
rHOPaBAHYECKHE HACOCH, TOKapHHe, 6onTope3Hue,
MIIOmMAABHEE CTAHKH, npoyee o6opyaoBaHHe xopomie-
ro KauecTBa M N0 CPABHHUTEIbHO HU3KHM LieHaM. JIpyroi
uesbio Gabpuku 6u0 06yueHune 3aBOACKOrO NEPCOHANA
pabore co cioxHHMH Mexanuamamu. Ha ¢pabpuke Tpy-
AHJIMCh aHTIHHCKHE M 6eAbrHACKUC MacTepa, KOTopue
No YCJOBHAM KOHTPAaKTOB OninH 06S3aHH AENHTHCS
OMNTOM C pycCKHMHE Koneramu, Pabpuka npocymect-
BoBasia a0 1874 rona, nocae yero Ha ee 6ase 6unu op-
raHH30BAHH XEJICIHOAOPOXHEE MACTEPCKHKE.

Pa3ssuTHe NpOMHMAEHHOCTH H BOCHHHE HYXIbi
NpeabSBHAM HOBhE TPeGOBAHHE K TPAHCMOPTY M MOC-
JIyXHJIH NPHYHMHON NOSBJEHHS TPAHCMOPTHOIO MaIUM-
HOcTpoeHns Ha Ypane. Havano emy 6us10 noaoxeHo
CTPOHTEJICTBOM ABYX Napoxoaos Ha [ToxesckoM 3aso-
ne B.A.Bcesonoxckoro B 1816-1817 rogax. Pyxosoana
crpouteabcTBoM ropuuili muxenep [1.I.Cobonesckus,
CTaBmMHH BMOCACACTBHH UJIEHOM-KOPPECTOHAEHTOM
Poccuiickoit Axanemuu Hayk. B 1845 rony na Cykcyn-
ckoMm 3asoae HdemMuaoBHx OH/J HM3rOTOBJCH NEPBHA
YPaJAbCKHA NMapoXoA C METANAHYECKMM Kopnycom. B
TOM X€ roly NpaBHTEAbLCTBO NOTPebOBaNO OT rOpHO3a-
BOJACKOM aAMMHMCTpPauuu Ypaja OopraHu3oBaTh npo-
H3BOACTBO MAapoOXOAoB AAS co3aaBlueics Kacnuiickoit
¢aornann. Kopnyca xopabaeit rorosuancs Ha Kamcko-
BoTKHHCKOM 3aBOAE, 3 NaPOBWE ABUrATE/H A8 HUX —
Ha Exartepunbyprckoit mexannueckon dabpuke. INep-
BL Ka3eHHHH ypanbCckuit napoxoa — «'pad BpoHuen-
KO» Ob1 u3rotonsicH B 1849-1850 rogax, goctasneH B
pa3sobpannom suze B [leTep6ypr, Tam cobpaH u nepenaH
Mopckomy BenoMcrsy. Ha Kamcko-BoTknuckom aaboze
¢ 1847 rona pabotanu GputaHckue Mactepa-kopabae-
CTPOMTE/IH, KOTOPHIE NPepPBANH CBOA KOHTPAKT € poc-
cuilickofi CTOPpOHOH B cBa3M ¢ HauasoM KpuMcko#
BOMAHHN.

B asrycre 1834 rona Ha Huxne-Taruasckux 3aso-
Aax 6wia onpo6oBaH nepsuiit POCCHIACKMIl NAPOBO3, NOC-
TpocHHul E.A. u M.E.UepenanosuMH. OH nepeso3un
3,5 rounn rpysa na paccrosuue 800 meTpos co ckopo-
cthio 15 xm B uac. B 1835 rony UepenaHopn nocTponau
BTOpOit — Gonee MOWHKI Naposo3.

CxpoMHHIE MO eBPONERCKHM MEPKAM ycrexu Ypana
1 Poccuu B uesom B 061aCTH MAIIMHOCTPOEHHS B nep-
Boil nonosrHe X1X Beka oObACHIIOTCS BCE TEM XE TOP-
MO3smuM (HAaKTOPOM HAJAHYMSA ACWIEBOr0 TPyAa
NOAHEBONbHHX PAGOYMX KAK HAa YAaCTHHIX, TAK M HA Ka-
3eHHuX npeanpUaTHaX. OTCYTCTBHE AOCTATOYHOrO KO-
JIHYECTBA MalKH H MCMOAb30BaHHE
MaJIONPOH3BOAHTETbHOIO NOAHEBOLHOrO Tpyaa oTbpo-
cuao Poccuio x 1860 roay Ha 8 mecTo B Mupe no npo-
M3BOACTBY YEPHHX MeTa/noB. Boaee 6naronpusaTHue
YCIOBHS A/ PA3BMTHS MALWIMHOCTPOEHHS MOSBU/IHCD
AHMb B 3MO0XY KaMHUTaJW3Ma, HAYABLWIYKOCH C OTMEHH
kpernoctHoro npaea B 1861 rony.
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Itoriginatedin 1816—1817, when two steamships were
made at the Pozhevskoi works owned by
V.A.Vsevolozhsky. The work was performed under the
guidance of a mining engineer, P.G.Sobolevsky, who
later became a Corresponding Member of the Russian
Academy of Sciences. In 1845 at the Suksunsky works,
owned by the Demidovs, the first Ural steamship with
a metal hull was manufactured. The same year the
Government ordered mining and iron authorities in the
Urals to start the production of steamships for a newly-
established Kaspian fleet. Ship hulls were made at the
Kamsko-Votkinsky works, and steam-engines — at the
Ekaterinburg engineering works. The first state Ural
steamship — «Count Vronchenko» — came into being
in 1849—1850; exploded it was transported to
Petersburg, assembled and given to Navy Department.
Since 1847 at the Kamsko-Votkinsky works British
ship-builders worked, but they had to terminate the
contract because of the Crimean war.

In August 1834 the first Russian locomotive, built by
E.A.Cherepanov and M.E.Cherepanov, was tested at
the Nizhny Tagil works. It could transport 3.5 t of cargo
over a distance of 800 m at a speed of 15 km/h. In 1835
the Cherepanovs built the second, more powerful
locomotive.

Moderate progress of the Urals and Russia in
mechanical engineering in the st half of the 19th
century (as compared to European standards) was
caused by an impedient factor — the existence of cheap
forced labour at state and private works. By 1860 the
absence of adequate quantity of machines and the use
of non-productive forced labour threw Russia back to
the 8th place in the world in ferrous production. Only
capitalism, which started from the abolishment of
serfdom in 1861, procured more favourable condition
for further development of engineering industry.



