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3aaHne KOTenbHO
Steam-boilers’ house

3f4aHne napocunoBoro uexa
Steam engines’ house



FROM THE HISTORY
OF GOROBLAGODATSKY
MINING DISTRICT

In autumn of 1735 the mining director of the Ural
works V.N. Tatishchev having personally examined
the recently discovered large deposit of iron ore
reported to the Empress Anna loannovna: "On
September 5 of this year | went to the river Kushva
area at 182 verstas distance via the Demidov’s works,
and having arrived there on September 8 | observed
the locality. The mountain there is so high that a view
at over 100 verstas distance is revealed from it... the
ore in this mountain not only crops out to daylight
but the monolithic ore body goes deep down... | hope
that in many years the bottom of this deposit will not
be reached... We have named this mountain
Blagodat’..."*

The answer from Sankt-Petersburg was received
almost immediately. At the end of the same year of
1735 an ukaze was issued that affirmed the mountain’s
name and permitted the erection of ironworks in its
vicinity. The works construction was however too
delayed: the government did not provide with money
and manpower. Only after the mountain Blagodat’ and
erected around it works were given in 1739 to a
Saxonian Schemberg* patronized by Biron, Anna
loannovna’s favourite, money and manpower were
found. The construction of two blast-furnace works —
Kushvinsky and Verkhne-Turinsky — was quickly
completed.

After Anna loannovna’s death and Biron’s downfall
both works with quite a low productivity were given
back to the Treasury in 1742. Being developed and
supplemented with one more works — Baranchinsky —
in 1743, Goroblagodatsky works were granted to a
magnate of the Empress Elizaveta Petrovna reign Peter
Shuvalov who possessed them since 1754 until 1763.
Though Shuvalov erected one more works —
Serebryansky — he proved to be a bad master. He could
not settle accounts with the Treasury and resorted to a
striking speculation: having bought Goroblagodatsky
works at 179 thousand roubles he sold them at 680
thousand roubles.”

The Goroblagodatsky group of works comprised
of Kushvinsky, Verkhne-Turinsky, Baranchinsky”-
Serebryansky and built later Nizhne-Turinsky ones
presented a typical of the Ural economy. Everything
required for the production process — charcoal,
sand, clay, limestone, fire-resisting materials — was
manufactured just at the works by own forces. The
blast-furnace works — Kushvinsky, Baranchinsky
and Verkhne-Turinsky ones — produced cast iron

* Here and below the majority of foreign names have been
restored from their Russian spelling since there have not been their
original spelling available.

N3 NCTOPUUN
FOPOBJIAIT OOATCKOIO
FTOPHOIO OKPYTA

OceHblo 1735 rofa ropHbliA Ha4anbHUK ypanbCKUX
3aBofoB B.H. Tatuw,es, NMYHO OCMOTPEB HeLaBHO
OTKPbITOE KPYMHOE MECTOPOXAEHMWE XKEeNe3HON pyabl,
JoknagbiBan uMmnepatpuue AHHe MoaHHoBHe: "Cero
CEHTA6PA 5 uncna e3qnn a Ha peky KyLBy paexTosHUEM
oTctofa upes [lemnaosa 3aBogbl 182 BepCThl, 1 Npuexas
Ha OHY10 8 uncna, ocmarpusan. OHas ropa ecTb Tak Bbl-
COKa, 4TO KpYrom C Hee BUJaTb BEPCT MO CTY U Gonee...
Pyabl B OHO rope He TOKMO Hapy»XHOW, KoTopasi U3 rop
BBEPX CTON6AMU TOPUMT, HO... BCIOLY /IEXXUT CNMBHaA
OfHVM KamHeM B rny6uHy Hapgetocs, 4To M BO MHOTO€
rogpl Ha He Haligem... Hassanu Mbl OHyt0 ropy bnaro-
jatb..""

OTBeT 13 CaHKT-MeTepbypra npuwen noyTn He-
Mea/ieHHO. B KoHLUe Toro Xe 1735 roga nsgaertcs ykas
06 yTBEPX[EHWWN Ha3BaHWUA TOpbl U O paspeLlleHun
CTPOUTL MPY Heli Ka3eHHbIe XenesogenaresbHble 3aB0-
Abl. MocnefHee, 0fHAaKO, 3aTAHYNOCh: NPaBUTENILCTBO
He BbIAENANo CpefcTs 1 pabouyto cuny. U nuwb nocne
TOro, Kak B 1739 rogy ropa bnarogate v BO3BOAMMbIE
BOKPYT Hee NpejnpuaTus nepeLlnm B pykKu cakcoHLa
LLiemb6epra, KOTOPOMY NMOKPOBUTENLCTBOBAN (haBOPUT
AHHbl V0aHHOBHbI BUPOH, HawNMcb W AeHbru, U
paboune. [lBa JOMEHHbIX 3aBoAa — KYLUBUHCKUIA ©
BepxHe-TypUHCKNIA — ObINN GbICTPO AOCTPOEHBI.

Mocne cmepTy AHHBI 1I0aHHOBHLI U NafeHns bupoHa
o6a 3aBofja B BeCbMa M1a4eBHOM OXN0SHUWN B 1742 rogy
BEPHY/IUCb B Ka3Hy. HO, OKpPernHyB M NOMOJSIHMBLUNCHL B
1743 ropy elle ogHUM 3aBOACHC — bapaHYMHCKUM, — ro-
po6narofarckue 3aBofpl (T 14 nepefaHbl BULHOMY BefbiMo-
e L apCcTBOBaHNA nMnepatpumubl Envsaeetsl MeTpoBHbI —
MeTpy LLlyBanoBy, KOTOIH i1 1 Bnagen umun ¢ 1754 no 1763
rog. Xots LLlyBanoBs 1 nocTpous ewe oamH 3aBog — Cepe6-
PAHCKMIA, XO3FMHCT OH OKa3anca naoxmm. Tak v He CymeB
paccumTaTbCA C KasHol, LllyBanoB nowen Ha yavsu-
TeNbHYI0 CNEKYNALMI0: NPUoBPeTs ropobnarogarckue 3a-
BOAbl 3a 179 TbicAY py6neid, OH Npogan ux rocyaapcray 3a
680 Tbicay.™ C aToro BpemeHun, ¢ 1763 roga, v no canog-
HSALLUHWIA eHb ropo6narofaTckue MeTanypruyeckme 3aBo-
[lbl HAXOJATCA B pyKax rocyfapcrsa.
~.«£BP06/1aroaTckue ropHole 3aBogbl — KyLIBUHCKUIA,
BepxHe-TypuHckunit, bapaHunHCKniA, CepebpsaHCKUA ©
N6eTPOEHHbIA nosgHee OCTa/bHbIX HuxHe-
TypUHCKUIA — NpeAcTaBnsny coboin TMnuYHoe ansa Ypa-
Na X0351cTBO. Bce HeobxoanmMoe Ans NpoM3BOACTBa —
[PEBECHbINA Yronb, NeCoK, FMHA, N3BECTHSK, OFHeYMopbI
— BbIJENbIBANIOCH TYT XE Ha 3aBOLAX CCMCTBEHHbIMU
cunamn. [omeHHble 3aBoabl — KylBUHCKKIA, Ba-
PaHUNHCKUIA 1 BepxHe-TYpUHCKUIA BbINAABASAN YYTYH



and cast guns, gun-carriages, balls, case-shot, ship
ballast, architectural ornaments — in a word, every-
thing ordered by the Army, the Navy and the
Imperial court.

Nizhne-Turinsky and Serebryansky ironworks
produced iron of various sorts, anchors and chains. The
excess of the Goroblagodatsky pig iron was sent to the
other Ural state works, iron of superior quality was
transported to the armoury works of Tula and
Petersburg.

In the course of time the system of labour
division and the specialization of the Goro-
blagodatsky district’s works gradually changed.
In 1828 a special committee, established by the
order of the Commander in Chief of the Ural
mining works and including such prominent
specialists as the Director of the Goroblagodatsky
group of works P.M. Ivanov, his assistant

1 OTNINBANU U3 HEero NyLWKK, nadeThbl, a4pa, KapTeub, KO-
pabenbHblil 6annacT, apXnTeKTYpHble YKpalleHns —
CNOBOM, BCE, YTO 3aKasblBasoCb apMueit, (hi0ToM,
MMNepaTopCcK1M [1BOPOM.

Ha >xenesopgenatenbHbiX HuxHe-TypuHckom n Ce-
pebpAHCKOM 3aBOfaxX KOBaNOCb Xefe3o pasnyHbIX
COpTOB, SIKOpS, Uenu. M36bITOK ropo61arogaTckoro vy-
ryHa nepenpasnsafcs Ha Apyrue KaseHHble 3aBojbl Y pa-
Nna, OT/IMYHOrO KayecTBa XXenes30 NocTynanso Ha opy-
XelHble 3aBofbl Tynbl 1 MeTepbypra.

C TeyeHVMeM BpemeHW cuUCTeMa pasfeneHus Tpyda
Mexzay 3asofamun FopobnarofaTckoro okpyra u cneuu-
anunsawnsa ux NocTerneHHo MeHsIMcb. B 1828 rogy ocobblit
KOMWTET, CO34aHHbIA Mo npegnucaHuio NaBHOro Ha-
YaslbHMKa ropHbIX 3aBOA0B XpebdTa Ypanbckoro u BKII0-
YaBLUWI TaKUX BUAHbIX CELnanucToB, Kak HavyanbHUK
"opo6narogatckumx 3asogos .M. VIBaHOB, ero NOMOLLHMK
B.B. /lto6apckuii, ropHbiid nHxeHep K.I. TannsxoBckuii,



Central quarry of the
Goroblagodatsky ore managing board

Legend has it that thefirst data on iron ore deposit in the Biagodat’
mountain was given to the Russian officials by a vogul (mansi) Stepan
Chumpin, for which he was burnt by his countrymen right on the top of
the mountain. In 1826 a tall trehedral prism with a monument to the
founder was cut ofa monolithic rock.

Today, after two centuries and a half of the exploitation, an
immense quarry abouta kilometer in diameterand up to 315 m deep has
been made at the place of the Blagodaf mountain. The iron ore body of
the deposit is well observed from the quarrys walls, where a viewing
stand has been arranged. The body is extended from the North to the
South at an angle 0 f40-45 degrees. Its northern part is exploited by the
shaft "Severnaya", the southern one — by the shaft "Yuzhnaya". The
aggregate output of iron ore offine quality extracted there amounts to
150 million tons.

The chief ore-bearing mineral of the Blagodaf mountain is
magnetite. Garnet, pyroxene and orthoclase may be impregnated in the
magnetites. The visiting card of the Blagodaf mountain is the so-called
"ospenny" (variola) ore. Such brightly coloured ores with identical
chemical and mineral composition are not to befourul in the world. The
contentofironin the Blagodafs ore is very high. Boulder ore laying long
ago on the surface had up to 58% ironcontent. The average iron content
in the ore mined today in the Central quarry is 30%.

The obtained ore is sent to crushing and dressing shops, then to wet
separation and agglomeration. The agglomeration integrated works
built with the assistance of Swedish specialists was set up in 1928. The
iron content in agglomeration is 54-56%. The today works’ capacity is
on the average 2,1 million tons ofagglomeration in a year.

Apart from Goroblagodatsky mine, two more deposits —
Valuyevskoye and Osokino-Alexandrovskoye ones — are being
exploited in the region. All the three mines integrate into the Tagilo-
Kushvinsky iron ore basin.

V.V. Lyubarsky, a mining engineer K.P. Gally-
akhovsky, had come to a conclusion that "... accor-
ding to the present-day situation at the Goro-
blagodatsky works the following productions are
mostly appropriate for them; the cast-iron works:
smelting of cast iron from ore and casting of different
articles of it, mainly balls and case-shot.

Iron-making works: producing of bloomery iron and
converting it into different sorts, such as: special, sheet
iron, etc. Production of anchors, cemented steel and
crude steel for local needs.

Burdensome and not inherent in the local works
productions;

Cast iron making works: casting of guns and of
corred shells in general due to the local cast iron being
inappropriate for that; ironworks: small-sized sorts of
iron and manufactured goods of it, such as: gun-
carriages’ binding, different tools, etc.

LleHTpanbHbIi Kapbep
Fopo6narofaTtckoro pynoynpasneHus

Mo npegaHwio, nepBble CBELEHWUS O MECTOPOXKAEHWUN >Kene3Hoi
pyZabl ropbl BnarofaTb pycCKUM YMHOBHMKaM coobLimn Boryn CTenaH
UyMniuH, 3a 4T 0 1 6bI COXOKEH CBOVMI COOTeYeC TBEHHUKaMM NPAMO
Ha BepuLlHe ropbl. B 1826 rogy 3aecb U3 MOHOAMTHOM cKanbl bbina
BbIpy6/eHa BbICOKas TpexrpaHHas npusMa c namaTHUKOM NepBooT-
KpblBATEN!O.

CerofHs, nocne AByx C NONOBKUHOV BEKOB 3KCnNyaTauum, HaMmecTe
ropbl BnarogaTb 06pa3oBancs OrpOMHbIA Kapbep AuaMeTPOM OKOMO
KunomeTpa v rny6buHoit go 315 meTpoB. XKenesopyaHblil nnacT mec-
TOPOXK/EHNA XOPOLLO NpocMaTpMBaeTCa ¢ 60pTa Kapbepa, raeycT-
poeHa cMOTpoBas nnouwaka. MNaacT NpocTupaeTCs C cesepa Ha tor
nog yrnom 40-45 rpagycos. CeBepHas 4acTb ero paspabaTbiBaeTcs
WwaxTon "CeBepHas", to>KHas — waxToi "KO>kHas". Bcero 3aech ao-
6bIT0 60nee 150 MUNIMOHOB TOHH BbICOKOKAYeCTBEHHON >KeNesHol
PyAbl.

OCHOBHOIA pyfocogep><allmii MuHepan ropbl bnarogaTbh — mar-
HETWT. B MarHeTUTOBbLIX pax BCTPeYanTCa rpaHaThbl, NMMPOKCe-
Hbl, OPTOKNa3bl. BU3MTHaA KapTouKa ropbl bnarogaTh —Tak Hasbl-
BaeMble "0CneHHble" pyabl. Hurae B Mupe 6onblie HeT SIPKUX NecTpo
OKpaLLEeHHbIX PYA C TakKuM XMMUYECKUM U MUHepasbHbIM COCTAaBOM.
Mo cogep>KaHuto >Kenesa pyAbl ropbl bnarogaTb upessblyaiHo 6oraThbl.
BanyHuaTas pyga, ne>kasLlas Korga-To Ha MoBepXHOCTU, nmena Ao
58% uncToro >kenesa CpefiHee cofiep>aHue >Kenesa B pyae, 4o6biBae-
MoV cerogHs B LieHTpansHom kKapbepe, 30%.

[Jo6biTas pyga nocTynaeT Ha [pobunbHO-060raTUTENbHbIE
(habpukn, 3aTeM Ha MOKpPOe MarHUTHOe oborau eHue U CrekaHue.
ArnomMepaumoHHbIA KOMOUHAT, MOCTPOEHHbIN NPU TEXHONOrNYECKO
MOMOLLM LIBEACKMX CMELWNanMCcTOB, Havyan edcTBOBaTb B 1928 rogy.
Copep>iaHue >kenesa B arnomepaTe — 54-56%. [NpousBoanTeENb-
HOCTb KOMOMHaTAa CerofHa cocTasnseT B cpegHeM 2,1 mMuaamoHa
TOHH arnomepaTa B rog,

Kpome lopobnarofaTcKoro, B paiioHe akcnayaTupylTca ewle
[1Ba MeCTOPOXKEHNS Xene3Hol pyasl —Banyesckoe n OCOKNHO-Anek-
CaHApoBCKoe. Bce Tpu BXOAAT B cocTas Taruno-KyLBrHCKOr 0 >Kene-
30pyfHoro 6acceitHa

npuLlen K BbIBOAY, 4TO "...B HACTOALLEM MONOXKEHUM [O-
pobnarofaTckux 3aBogoB Hambonee OHbIM CBONCTBEHHBI
ClleaytoLme rnaBHble 3aHATUA: M0 YYTYHOMIaBU/bHbIM
3aBOjjaM: BbIMNJIaBKa YyryHa u3 pyf v oT/1BKa U3 OHOro
pasHbIX NPUMAcoB, B TOM YNC/e apTUNEPUIACKNX CHaps-
[I0B 1 MPENMYLLEECTBEHHO Aiep 1 KapTeuu.

Mo >kene3zogenarenbHbIM 3aBOJaM: BbIKOBKA Xefe3a
KPUYHOTO 1 Nepesien ero B pasHble BUAbI, KaK-TO: B COp-
TOBOE, /IMCTOBOE W npoyee. [eno sKopen, LEeMeHTHOW
CTanu n gns cebs yknaga...

O6peMeHUTENbHbIE N HECBOWCTBEHHbLIE 3AELUHUM
3aBOJaM 3aHATUSA:

Mo 4yryHonnaBuibHbIM 3aBOam: W3roTOB/eHUE
nyLeK 1 Boo6LLe NONOHYTPbIX CHapAZ40B MO NMPUUYUHE
Mas10cnoCcO6HOCTU Ha eN0 UX 34ELLUHEro YyryHa; no xe-
nesofienaresibHbIM: MeJIKMe CopTa Xefesa U MaHydak-
TYPHbIE U3 HEr0 M3L4enusi, Kak-To: apTuiepuiickas
OKOBKa, pa3Hble MHCTPYMEHTbI U T. M.



Panorama of Kushvinsky works

Kushvinskyworksisthe leadingandthe largestworksofthefiveones
integrated into Goroblagodatsky district It waserected in 1739. In the
XV Illcenturyitproducedcmtiron, castwAeels/orguns. gun-carriages,
ship hallast. balb and case-shot, architecturalornaments. J1 parto fcast
iron Mesconverted into differentsorts  iron by theforge process.

The layout o f the Kushvittsky workX shops is typial tff the water-
driven metallur*calworkso fthe Uraland wasfirudlyshaped in thefirst
halfofthe X1X century. Ofinterestis the fact that the plan o/ the
reconstruction tffall the works ofGorohlagodatsky district in the early
X1X century was wwked out by the Russian mechanician Petenkin
together with the British master Roper. Some capital constructions
erectedaccording to his plan have survived totlusday.*

Since 1906 the first Martin furnace have been in motion at
Kushvinsky wmks. in 1913 thesecond one wassetin motionandin 1917
— the thM one. In 1940 the blast-furnace and Martin shops were
transferred to vanadium metalproduction. Theblastfurnaces produced
vanadium castiron, in the Martin ones it was converted into steeland
valuable vanadium skig.

In 196S the profile of Kushvinsky works was changed. It was
equipped to be a works manufacturing rolling miUs and rollers instead
ofbeinghitherto entirely metallurgical one.

*

O6wuii B1A KyWwBWHCKOrO 3aBOAa

KyLlBWHCKII 3aBOJ — OCHOBHOIA 1 CaMblii KPYMHbIA N3 NST 1 3aBO-
o8 'MobnarofaTcKoro ropHoOro okpyra — 6bin NocTpoeH B 1739
rogy. B XVIII Beke 3gecb Bblnnasnfnca 4yryH, oTaMeanucb apTun-
nepwiickne koneca v nageTbl, KopabenbHblil 6annacT, aapa u Kap-
Teun, apXMTEeKTYPHblIe YKpalleHns. YacTb YyryHa nepefensisanach
KPUYHBbIM CNOCOGOM B XEe/e30 pasHblX COPT 0B.

MnaHnpoBKa LiexoB KyLIBUHCKOrO 3aBoja TUNUYHa 4ns BOLOAe-
CTBYEMbIXMeTannypruyecknx npeanpuaTnii Y panam>K oH4aTenbHo
onpeaenunacs B Nepeoit nonosuHe X IX Beka. MIHTepecHo 0TMETUTb,
4T O NNaH PeKOHCTPYIOPLL BCex 3aB0A0B [Opo6MMUOaT CKOro OKpyra
B Havane X I1X Beka paspabaTbiBan BMECTE C PYCCKMM MEXaHUKOM
MeTeHKMHbIM aHrniAcKUil macTep Ponep. HekoT opbleKanuT anbHble
NOCT POVikK, BO3BEAEHHbIE MO 3T OMY NNaHy, COXPaHUINCh N CEFrOAHA*

C 1906 raga Ha KywBsuHcKam 3aBoje L nana feiicTBoBaTb NepBast
MapTeHOBCKas neuyb, B 1913 ragy 6bina nyuieHa BTopas, B 1917 rogy—
TpeTba B 1940 roay [OMEHHbIA U MapTEHOBCKWIA Liexa nepeLunm Ha
BaHafMeBbli Nepesen. B LOMeHHbIX Nevax nonyyancs BaHaaneBbli YyryH,
a B MapTeHax 13 Hero noayyanu CTanby LeHHbI BaHaANeBbIN LNaK.

B 1964 rogy npodmnb KyliBnHCKOro 3aBoga Obln M3MeHeH. 3
4NCTOMET annypruyeckoro 3aBog 6bin nepeobopyoBaH B NpeanpuaTve
10 NPOU3BOACT BY NPOKATHbIX CTaHOB V1 BA/IKOB.

BocTpocHyToB B ~. KpaTkuii nctopuyecknii 063op MopobnarogaTtckoro ropHoro okpyra. Ekatepuntoéyr, 1901. C.13



In general for profitable and beneficial running the
works should be orientated towards permanent and
fixed productions making nothing for a free selling not
always lucrative for the state works, that should satisfy
the Treasury’s demands..."”

Similar plans of the improvement of the
organization of the production were created and
brought about in the early XX century as well. In
1910 the Ural mining managing board in order to
regulate the state works’ activity and to increase
their profitability took a dicision to carry out the
specialization of every works. This decision implied
to concentrate all the cast iron production at
Kushvinsky works; Verkhne-Turinsky one was to be
transferred to shot production enterily, whereas
Nizhne-Turinsky works had to manufacture roofing
iron."”

ADOPTION
OF THE FOREIGN
TECHNOLOGICAL EXPERIENCE

Since the moment of its origin the mining
industry of Russia was under the control and strong
influence of the state. The government allocated the
works-owners and works with woods and mines,
manpower and money credits. The state mining
works appeared thus a kind of proving and training
grounds where the foreign technologies were
adapted to the local conditions and in a modified
form were transplanted to the private works.

The Goroblagodatsky group of works played a fairly
significant role in this process. The means obtained by
selling the Goroblagodatsky iron were used by the
President of the Berg-Collegium Soimonov for the
foundation of the School of Mining —the first in Russia
higher educational establishment preparing proficients
for mining and metallurgy.®

The mining engineers of Goroblagodatsky district
took an active part in the search for the latest
technologies abroad, not only for their own works’
needs but for the growth of the whole Russian
industry as well. Below only a few illustrations of the
furloughs abroad of the Goroblagodatsky specialists
are stated.

In 1833-1835 the mining official V.K. Rachette
studied mining in Sweden.* He accomplished his mis-
sion quite successfully. An article on the Swedish
technologies of iron producing based on the materials
of his trip was published;* and, what is still more
important, Rachette tried to introduce at the
Goroblagodatsky works majority of the Swedish
achievements.

In 1870 the planned new detailed prospecting of
the Blagodat’ mountain necessitated sending the

Boo6LLe A1 MO/b3bl ¥ YCMNELWHOro AeiiCTBMS 3aBOJ0B
Heo6X04MMO HYXXHO UMeTb OHbIM MOCTOSIHHbIE U OfiMHa-
KOBble 3aHATUSA, HE MPUTOTOBAAS HAYETO Ha BOJIbHYIO
NPojaxy, He BCErja BbIFOAHYHO AN Ka3eHHbIX 3aBOL0B,
KOTOpPbIM YA06Hee 6bl TPYAUTHLCS 415 OAHMUX TOKMO MOoT-
pebHOCTel KasHbl..."?

Mofo6HbIe NaHbl COBEPLUEHCTBOBAHMS OpraHmn3aLum
MPOM3BOACTBA COCTABMAANCL M OCYLLECTBAA/NCL U B
Hayane XX Beka. B 1910 rogy Ypa/ibCKOe TrOpHOe
npasfieHune, AN ynopagoyeHns AesTelbHOCTU Ka3eHHbIX
3aBOfI0B W TMOBLILEHUS WX [OXOLHOCTW, MNPUHANO
peLleHue crneunann3MpoBaTb NPOU3BOACTBO 3aBOAOB.
CornacHo  aToMy  pelleHuto,  MNpeanucbiBanoch
COCPefoTOUNTL BCHO BbIMIABKY YyryHa Ha KyLIBYHCKOM
3aBofe; BepxHe-TYpUHCKNIA NOMHOCTLIO NepPeBecTn Ha
BbIJENKY CHapagoB, a Ha HwukHe-TypuHCKOM —
BblpabaTbiBaTh KPOBE/IbHOE ENe30.**

OCBOEHUWE
NMHOCTPAHHOI'O
TEXHOJ/IOI'MYECKOIO OIlbITA

W3HauvanbHO, C MOMEHTA CBOEr0 BO3HUKHOBEHUS FOPHO-
3aBO/CKas NPOMbILLIEHHOCTb POCCMM HAX0AMIACH MOJ KOH-
TPONEM ¥ MOMLWbIM  BO3AENCTBMEM  FOCYAapCTBa.
MpaBUTENLCTBO NPEAOCTaBAAN0 3aBOLUYMKAM W 3aBOfaM
Necau pyaHUKK, pabouyto cuny 1 eHeXkHble KpeauTbl. Ka-
3eHHbIE FOpHbIE 3aBO/bI C/TYXXNI CBOET0 POAA MOSIUTOHOM U1
y4ebHbIM KMaccoM, rae 3apy6exxHble TEXHOOrUM Npucho-
cabnuMBanmnChb K MECTHbIM YC/IOBUAM U B afanTUpPoBaHHOM
Buze 6e3B03ME3HO NepefaBainCh YaCTHLIM 3aBOLaM.

"opobnarogaTckme 3aBojbl Cbirpain 0YeHb 3aMeTHYI0
po/ib B 3TOM npoLiecce. Ha cpeacTsa, NonyyYeHHble OT
Npoaxu ropo6s1arofaTckoro enesa, npesuaeHT bepr-
Konnernn CoiiMoHOB 0CHOBan TOpHOe yunnuile — nep-
Boe B Poccuu BbiCLLee yYebHOe 3aBefileHne, roToBUBLLEE
BbICOKOKBA/IM(PULMPOBAHHbIX CMELMAIUCTOB A5 FOPHO-
ro n MeTa/Typru4eckoro npoun3sBoacTs.n

[OpHble WHXeHepbl [Opob6narogaTcKoro okpyra
NPUHMMANMN caMoe aKTUBHOE y4acTue B NOWCKe HOBeWi-
LUMX TEXHOMOrMIA 3a py6exxom, npuyem He TONbKO A1
CBOMX COBCTBEHHI/IX 3aBOACKMX HYX[, HO 1 ANns obecre-
YEeHWUS WHTEepPecoB MNPOMbILLAIEHHOCTM BCeil Poccuu.
BCNOMHMM  NULIb  HECKONbKO  3arpaHuuHbIX KO-
MaHMPOBOK ropo6narofaTckunx cneLmanmcTos.

B 1833-1835 rogax ropHblii YnHoBHMK B.K. PawieT
n3y4yan ropHosaeoAackoe aeno LLseunn. Muccuio cBOHO
OH BbINOMHWN BecbMa YycnewHo. [lo Matepuanam
noesaku 6bi1a ony6nMKoBaHa CTaTbs O LUBEACKUX TEXHO-
Norusx BbIAeNKM xenesa;™ 1, 4To eLle BaXHee, OYeHb
MHOroe W3 LWBEACKUX JOCTMXeHUI PalleT noctapasncs
BBeCTU Ha [Topo6narofaTckmx 3aBofax.

B 1870 roay B CBA3W C N/aHNpOBaBLUeics HOBOW fe-
TaNbHOI pa3BeAKoW ropbl bnarogaTb rOpHbIA CMOTPU-
Teflb 3TOro pyHMKa UHXeHep JleceHKo Obln OTMpaBneH



Fragment of the cable railroad
(the present-day view)

In 1916 the administration of Goroblagodatsky district concluded
a contract with Milan firm "Miletti-Geretti" on the construction of a
cable railroad for delivering the ore from the mine of the Blagodaf
mountain to Kushvinsky works. The realization of the project was
delayed for 15 years, nevertheless since 1931 the railroad has been in
exploitation.

PparmMeHT NOABECHON KaHaTHOW goporu
(coBpeMeHHbI BUA)

B 1916 roay c munaHckoii ompmoii "Milletti-Geretti" pykoBoaCcTBO
opobnarofaTCKOro rOpHOro OKpyra 3akniouuno KOHTpakT no
CTPONTENbCTBY BO3AYLLIHO-KAHATHOW AOPOrv AN AOCTaBKMU pyabl C
pyZHuka ropbl BnarogaTh Ha KylBuHCKMIA 3aBog. OcCyLiecTBeHWe
npoekTa 3aTAHyNoCh Ha 15 neT, Tem He MeHee B 1931 rogy gopora
BCTYNWna B CTPOIA.



mining supervisor of this mine, the engineer Lesenko
"... to Sweden to examine an identical deposit in
Dannemora and also to Saxony to study the latest
improvements in mining and to observe the perfectly
organized Freiberg mines".*

A bit later in 1872 a supervisor of Serebryansky
works an official von Siegel went for a long, one
years’ trip over the works of Sweden, Germany,
Belgium and Austria to study "... the latest improved
Bessemer, Martin and Lunden methods", and also
the construction and ways of exploitation of the
Bethius and Siemens furnaces".®

In 1906 the mining director of the
Goroblagodatsky works Levitsky and the head of
the mining operations in the mountain Blagodat’
Petrov studied the technology of wet separation
and briquetting of iron ore in Sweden.In 1908 the
aforecited engineer Petrov within several months
visited Sweden, Denmark and Germany. He was
ordered to attend the trials of the Goroblagodatsky
ore dressing at the Swedish Guldmedschytte works,
to study the arrangement and operation of other
Swedish ore-dressing works as well as the design of
the Bergloff furnaces. After that the engineer Petrov
had to visit the Winter and Nilsen works in
Copenhagen where hydraulic presses for the Ural
works were manufactured. And he had to finish his
travel at the German works having adopted steel
smelting in electric furnaces. Returning to Russia
Petrov composed a detailed account "On steel
smelting in electric furnaces" supplied with
photographs and the most precise data on this
technology.

Everything useful in the foreign technological
experience, or at least considered to be beneficial by
the  Russian  engineers, was immediately
experimented at Goroblagodatsky works.

The aforecited mining engineer V.K. Rachette on
the basis of the knowledge received abroad essentially
improved the technology of iron ore burning in
Goroblagodatsky mines. In the early XIX century it
was burnt in huge heaps, 300-500 poods
simultaneously. Firewood was used as a fuel; since the
30-s needles, twigs and brushwood started to be mixed
with it The ore in piles was burnt unevenly, and the
sulphur considerably spoiling the cast iron quality was
badly burnt away. In 1839 Rachette built at
Kushvinsky works a special ore-burning kiln of 1100
poods of ore 24-hours’ capacity. The content of sulphur
in the ore burnt in the kiln decreased by 9 times
in comparison with that burnt in heaps! In 1846
Rachette set in motion one more Kiln, at this time im-
mediately in the mine. The new kiln had 8 fireplaces
and processed up to 2000 poods of ore in 24 hours. The
ore was transported to the place of burning by a
railway.

»...s LLIBeuuto ansa ocMoTpa NOAOGHOr0 XXe MecTopoXe-
Hua B [laHHemMope, a TakxKe B CakCOHUIO, A1 N3yUYeHUs
HOBENLUUX YCOBEPLLUEHCTBOBAHWIA B PYAHUYHOM fefe U1
[N 0CMOTpa 06pa3LLoBbIX B 3TOM OTHOLLEHUU (peibepr-
CKUX PYLHUKOB."™*

HemHoro nosgHee, B 1872 rogy, cMoTpuTens CepebpsiH-
CKOro 3aB0fa Fopo61aroaaTcKoro OKpyra KoIeXxcKuin cek-
petapb ()oH 3urenb BbleXan B 4/ IMTENbHY0 — CPOKOM Ha
O[VH rof — noes3aky no 3asofam LlBeuunu, N'epmaHun,
ABCTpUM 1 Benbrnm Ans o3HakoMAeHNs ¢ "...HOBEALLNMMU
yCOBepLUEHCTBOBaHHbIMYU criocobamu beccemepa, MapTeHa
nJlyHaeHa", a TakxKe C KOHCTPYKLMeld U MeTOAaMM 3KCIy-
aTauuu neyein betnyca n Cumenca.

B 1906 roay ropHblii HayanbHUK FopobnarogaTcKnx
3aBOZ0B JIeBUTCKUIA N PYKOBOAUTENb FTOPHBIX PaboT ropbl
bnarogate WHXeHep [1eTpoB M3yyanu TeXHOMOTUM
MarHUTHOro 060raleHns U BPUKETUPOBAHNSA XKeNe3HbIX
pyg B LUseumn.*® A B 1908 rogy yKasaHHbI UHXEHEP
MeTpoB B TeYEHME HECKO/bKUX MecsAleB nobbiBan B
Lseuun, OaHun n MepmaHun. Emy 66110 npegnmncaHo
NpUCYTCTBOBATbL Ha OMNbITax oboraleHns ropobnarogar-
CKUX pyj Ha weeAckoM 3aBofe Guldmedschytte, 03Hako-
MUTbCA C YCTPOWCTBOM W paboToii Apyrux pypo-
oboratuTenbHbIX Pabpuk LLIBeumm, a TakXKe C KOHCTPYK-
LMeR KannnbHbIX NeYeii cuctembl Beprnoga. Mocne ato-
ro MHXxeHep MeTpoB fo/KeH Bbin NOCETUTb 3aBo Hunce-
Ha u BuHTepa B KoneHrareHe, Ha KOTOPOM FOTOBUUCH
rMapasvyecKue NpPeccbl 411 ypasibCKUX 3aBo40B. V1 B 3a-
BEpLUEHME NOEe3AKN OH Bbln 0653aH OCMOTPETb 3aBOAbI
"epMaHunK, OCBOMBLLVE BbIMNABKY CTasu B 3/IeKTpuye-
cKkux neyax. BepHysLumch fomold, B.A. MeTpoBs cocTaBun
obcTosTeNbHy0  3anucky "O BbiNnaBke CTann B
3NEeKTPMUECKNX MeYax", CHabXeHHY0 oTorpagmsaMm n
CaMbIMU TOYHbIMW CBEEHUAMM 06 3TOW TEXHONOTUN.**

Bce nonesHoe B 3arpaHNYHOM TEXHOIOTMYECKOM Orbl-
Te, UK, NO KpaiiHeli Mepe, TO, YTO PYCCKUE UHXXEHEPBI
cyUnTanyM MonesHbIM, HeMeA/IEHHO WCNbITbIBANIOCh Ha
"opobnarogaTckmnx 3aBogax.

Y>e ynoMUHaBLUINIACS ropHbIl nHXeHep B.K. Pa-
LUET, UCMOJb3YS MONYyYeHHbIe 3a rpaHuLLed NO3HAHKS,
CYLLECTBEHHO YNYYLUWA TEXHONOMUIO 06XMKra xenes-
HOM pyabl Ha opo6narogaTckmx pyfaHuKax. B Havane
XIX Beka ee 06xuranu B 0rpomMHbIX Ky4dax no 300-500
TbICAY MyL0B OAHOBPEMeHHO. B KayecTBe TOM/AMBa
NCNONb30BaNCh APOBA; C KoHLUa 30-X rofoB K HUM CTanm
NnpuMMeLLBaTh XBOK, Cy4bs, BeTKN.** Pyaa B Kyuyax
06Xuranacb HepaBHOMepHO, a raBHOe — MN/10X0 BbIropa-
Na yxXypAuwasllaa Kayectso yyryHa cepa. B.K. Pauwet
noctpounn B 1839 rogy Ha KyWwBWHCKOM 3aBofe
cneumnasnbHy0 pyfo06GXUraTe/lbHY0 Meyb MpPou3Bo-
AnTenbHOCThHo A0 1100 nyaoB pyabl B CYTKU. KoMYecTBo
Ccepbl B 060XOKEHHO B Neyn pyfe yMeHbLLMIOCh NO CpaB-
HEHWIO C 060XOKEHHOI B Kyyax B 9 pa3! AB 1846 rogy Pa-
LUET NyCKaeT B AENCTBUE eLLe OAHY PYL000XKUraTeNbHYIO
Mneyb, Ha 3TOT pa3 Ha caMoM pyAHuMKe. HoBas neys umena
8 Tonok 1 obpabatbiBana B cyTKu Ao 2000 nyaos pyAapl.



Ne 3 bhlast furnace

The blast furnace Ne 3 was blown in as early as June 2, 1894 and
was repeatedly modernized so that its design and appearance have been
changed. The reconstruction of 1952 was the most radical one. The
so-called "nadvizhka" ofafurnace on the oldfoundation took place. The
old furnace was destroyed, a new one was erected near it and then
installed on the old foundation. The last reconstruction was performed
in 1979.

Today’s dimensions of Ne 3 blast furnace are: 181 cubic metres
capacity, 34,7 m high.

JomeHHas neub No 3

LomeHHas neyb N° 3 6bina 3agyTa ele 22 noHs 1894 roga n Heof-
HOKpaTHO nojgepranacb MOepPHU3aUNN, YTO NONHOCTbIO N3MEHWUNO ee
BHELLHWIA BUA M KOHCTpyKumto. Hanbonee pagnkanbHbiMuy 6binv npeobpa-
30BaHua 1952 rofa, Korja npoLuna Tak HasblBaeMas "HafBu>KKa rneum'.
CTapyto neyb paspyumm, psAaoM C Helk MOCTPOUAN HOBYHO W ycTa-
HOBWNW e€ Ha NPE>KHUA yHAaMeH T . [ocnefHAA peKOHC T PyKLLA LOMHbI
cocTosnacs B 1979 rogy.

CerofiHs foMeHHasa neyb Ne 3 MeeT CnefytoLL,vie pasmepbl: 06beM
— 181 Kybuueckuit MeTp, BbicoTa — 34,7 MeTpa.



The second evidence of the application of the foreign
experience in ore cleansing and dressing by the
Goroblagodatsky specialists comes from the early
XX century. At that time as the mining Chief of
Goroblagodatsky district witnessed "... the composition
of the extracted (Goroblagodatsky) ore became more
and more inferior, first and foremost due to the
increase in pyrites content in them. Meanwhile the
present situation in the iron market, when the most
pure cast iron hardly can be sold, necessitates more
and more stringent separating of sulphureous ore from
clean one..." Apart from this a considerable stocks of
relatively poor ore with iron content lower than 40%
had been accumulated. In the XIX century it was not
used and was sent immediately to the dumps.

At the same time the methods of ore cleansing and
dressing adopted in West Europe allowed to apply
this ore as well. Therefore it had been decided to
study these productions in Sweden, Germany and
some other countries. The Swedish metallurgy
seemed to be the most close to the Ural conditions. A
contract on performing trials of Goroblagodatsky ore
dressing and briquetting was concluded with a
Stockholm metallurgical stock company. In summer
1907 4 boxes containing different sorts of ore were
sent to Sweden. In October of the same year an
account on the conducted fairly successful trials of
wet separation and briquetting was received in the
Ural.A"* Nevertheless, the introduction of these
technologies was delayed. The contract on the
construction of an agglomeration works in
Goroblagodatsky mine was concluded with the Swedish
company only in 1917; it was set in motion as late as
October 12, 1928 (the Swedish part was not to blame for
this delay).

The blast-furnace experts of the Goroblagodatsky
group of works also focused their attention on the
technical and technological innovations of West
Europe. In the early XIX century, in 1808, at
Kushvinsky works the first steam engine was erected
succeeding the British ones (and evidently with the
assistance of the British masters). Its purpose was "...
to prevent the works’ stoppage during dry seasons".'?
It was the first in the Ural case of steam engines being
applied in the blast-furnace production. However, this
machine was not operated for a long time and soon was
dismantled "to save firewood".

In the 30-s and in the early 40-s of the XIX century
experimental blast-furnace melting with firewood was
conducted at Goroblagodatsky works following
analogous trials in Germany. In 1831-1833 a specially
erected for this purpose blast furnace 17,5 arshins high
was in motion at Verkhne-Turinsky works. The results
proved futile and the furnace was stopped.

In 1834 the trials were repeated, at this time in a
blast furnace of an ordinary type. Its daily output of

MocnegHsAs fOCTaBNANACh K MECTY 06XKMra no YyryHHoi
Jopore.

BTOPUYHO K WMHOCTPAHHOMY OMbITY OYUCTKU W
oborauieHnsa pya ropobnarogatckue crneunanucTbl
obpaTnnunck B Havane XX BeKa. B 310 Bpemsi, Mo crioBam
rOpHOro HavanbHUKa [opobnarofaTckoro okpyra,
"..cocTaB [o6biBaeMblx  (ropobnarofatckux) pya
3aMeTHO M3MeHfieTCAd K  XyAlWeMmy, [aBHeiLwe
BC/IECTBME YBE/IMYEHUA B HUX COAeEp>KaHWA CepHOro
KonyegaHa. Mexay TeM COBpPEMEHHOE COCTOsHuE
XKeNe3Horo pblHKa, Korja flaxke YncTble YyryHbl ¢ TPYLOM
HaxogsT cebe cObIT, 3aCTaBNsSET BCe CTPOXE W CTPOXE
OTAeNATb CepHUCTbIE pyAbl OT YUCTLIX..." Kpome 3Toro,
HaKOMUUCb OrPOMHbIE 3anNachbl OTHOCUTENIbHO BefHbIX
pyf, cogepxawmx meHee 40% >cenesa. B XIX Beke ux He
1CNoMb30BaN M OTNPaBAAN NPAMO B OTBaSbI.

Mexzay Tem 0CBOeHHble B 3anafHoi EBpone meTogbl
OUYUCTKM W o6OoralleHns XenesHbiX pyh MN03BONSANN
NPUMEHSTb ¥ Takue pyfapl. M03ToMy 6bIf0 peLleHo 03Ha-
KOMUTbLCA C COCTOAHMEM [JaHHbIX MPOU3BOACTB B LLBeL M,
"epmaHum 1 page apyrux ctpaH. Havbonee nogxoaawym
K YPa/IbCKUM YCOBMAM 0Ka3asics ONbIT LWBEACKON MeTan-
nyprun. Co CTOKronbMCKUM  METa/TYPruyecKum
aKLMOHEePHbIM 06LLEeCTBOM Oblf 3aK/1H0UEH AOTOBOP O NPo-
BeJeHUM ONbITOB 060raLleHNs 1 GPUKETUPOBAHNSA FOpo-
6narogatckux pya. Jletom 1907 roga B LLBeumto 6bim
0TNpasfieHbl 4 ALLMKa pa3HbIX COPTOB py[, B OKTA6GPE TOro
e rofia Ha ¥ pan npubbin 0THET 0 NPOBEAEHHBIX U BeCbMa
YCMEWHbIX  OMblITaX MAarHUTHOro  oborawleHns U
6pukeTMpoBaHNA.OLHAKO BHeApEHUe 3TUX TEeXHOo-
noruii 3ataHynocb. [loroBop 0 CTPOUTENLCTBE arfiome-
pauuoHHol habpukn Ha FopobnarogaTCKoM pyHUKe
OblN 3aK/OYEH CO LLBEACKON KOMMaHWel Tonbko B 1917
rofy; AeicTsoBaTb OHa Hayana (Mo He3aBUCALLMM OT
LUBeJOB NpUynHaM) ToNbKO 12 okTa6pa 1928 roga.

OuyeHb  BHUMATE/NIbHO 338  TEXHUYECKMMU ¢
TEXHO/OTMYECKUMWN HOBMHKaMy 3anafgHoii EBponsl
cnegunn n AOMeHLWnKM FopobnarogaTckmx 3aBofos. B
camom Havane XIX Beka, B 1808 ropgy, BCneg 3a
meTannypramm AHuM (U, OYEBMAHO, C MOMOLLLIO
aHIINMInCKUX MacTepoB) Ha KyLIBMHCKOM 3aBofe Obina
NOCTPOEHa NapoBasa MallnHa — C Liefbio "...0TBpaLLleHus
OCTaHOBKW AeCTBUSA BO BpeMsi yObinn BoAbl B Npyae".
310 6bIN MNepBbli Ha Ypane cnyyail NpUMEHEHUs
MapoBbIX ABuUraTenei B [OMEHHOM MpPOU3BOACTBE.
MpaBga, geiicTBOBasa 3Ta MalluMHA HEAONro u 6Gbina
YHUUTOXEHA "aNs coepexxeHns apoB".

B 30-x 1 Hauyane 40-x rogoB XIX Beka, BC/eg 3a aHa-
NIOTUYHLIMK 3KcnepuMeHTamu B ["'epmaHum, Ha [opo-
6narofaTCKux 3aBoAax MPOLL/Y ONbIThbl JOMEHHOW NIaBKU
Ha gposax. B 1831-1833 rogax Ha BepxHe-TypUHCKOM
3aBOfe felicTBOBasia CreLmanbHO 415 3TOr0 NOCTPOEHHas
[OMHa BbICOTON B 17,5 aplumnHa. Pe3ynbTaTbl OKa3aanch
Hey[0B/eTBOPUTE/IbHBIMM, U NeYb 6blia 0CTaHOB/IEHA.

B 1834 rogy onbITbl MOBTOPWUAX, HO Y)XKe B LOMHe
06bl4HOro TUNa. Ee cyToyHas Bbinnaeka ynana c 430 Ao



Remainders of MeHek newiagu
the ruined Ne 2 blast furnace [OMEHHOI neun Ne 2



cast iron fell from 430 to 250 poods, but the prime cost
slightly diminished.*” In 1842 the Goroblagodatsky
blast-furnacemen returned to this technology for the
last time. At that time at Kushvinsky works a melting
process with firewood laid together with charcoal was
performed in 21 arshins high blast furnace. The head
of this melting, a mining engineer Lisenko described it
as follows: "'KoloshV (portions) were melted unevenly,
the ore had not sufficient time to be smelted and often
descended the hearth in pieces, the obtained cast iron
was white and too pasty... The smelting was improved
exclusively by adding coal".** The last experiment is of
interest as the melting was conducted with hot blast
application.

The first patent for utilization of hot blast in
metallurgical production was taken out in Britain by
James Nilson in 1828. Next year hot blast was for the
first time applied to a blast furnace at the Clyde works,
which immediately increased its output and made the
consumption of fuel 37,5% less.** Some years later, in
1833, the first trial of cast iron smelting with hot blast
was performed at Kushvinsky works. There are
indications that the air was heated in air-pipe line of a
greater diameter by an individual stove for each tuyere.
The waste of fuel per a pood of produced cast iron
diminished though insignificantly which may be
explained by the apparatus being not improved and a
weak blast-air.

The second trial of blast-furnace melting with hot
blast at Kushvinsky works was performed as late as
1841. A small hot blast stove with 4 vertical pipes
heated by firewood was erected. The cast iron output
with the stove application increased a little,
nevertheless the trials were compelled to be stopped for
the blast-furnace inner walls were liable to destroy and
the obtained cast iron was inferior in quality.™

Nevertheless, the mining engineer Lisenko
heading the experiments did not submitted the
failure. In 1842 at Baranchinsky works he erected a
hot blast stove after the design by the German
metallurgist Fabre du-Fore, who had agreed to
collaborate with the Russian Mining Department.
However this apparatus appeared futile as well: the
bellows proved to be powerless for working with hot
blast. Lisenko continued his experiments at
Kushvinsky works. By 1845 he erected there the
Fabre du-Fore apparatus. The latter was initially
intended to be operated by the blast-furnace waste
gas, but was simplified and adapted to working with
firewood.

The trials were performed in the Kushvinsky
works’ Ne 2 blast furnace in May-June 1845 during
24 days. The average daily cast iron output increased
from 919 to 974 poods, thd"o”jtained foundry iron
became superior in quality, whereas the bloomery
iron’s quality became worth but insignificantly.

250 nygoB 4yryHa, 0AHaKo ce6ecToMMOCTb NPOAYKL MM
HEeCKONbKO CHU3MNach.*” I B nocnefHnin pas K aToW
ngee ropo6narogaTtckme JOMeHLWUKN 06paTUInCL B
1842 ropy. B 310 BpeMs Ha KyLIBUHCKOM 3aBOfe Ha
[lOMHe BblcOTOM B 21 aplWwuH npowa nnaBka Ha
LpoBax, 3aBajiMBaeMbIX BMeCTE C APeBECHbLIM YTI/IEM.
Kak nucan pykoBoAMBLUWIA NNABKOW FOPHbIA UHXEHEP
NnceHko, "Konowwu cxogunm HepaBHOMEPHO, pyfJa He
ycnesana NPUroTOBAATLCA WM HEpPeaKOo Npuxoguna
Le/IMKOM B FOpHe, 4yryHbl noayvyanuco 6envie, B
BbICLUEl/ CTeneHW rycTble... MnaBky nonpasasnm
TONbKO nNpubaBneHnem yrna." ** MocnegHuii onbiT
MHTepeceH elle U TeM, 4YTO NJiaBka Benacb npu
HarpeTom fyTbe.

V3BeCTHO, YTO MepBbI NAaTEHT Ha NPUMEHEHWE ro-
pAYEro AyThba B METanNNypruyeckom npomu3BoLCTBE Mo-
nyunn xeiimc HunbcoH B 1828 rogy. Benegytolem rogy
BO3MyXOHarpeBare/ibHble YCTPOWCTBA OblfM YCTaHOB/EHbI
npv SOMHe 3aBoja Knailg, 4To HeMeA/IeHHO YBEMYMIo
BbINMaBKy ¥ npueeno K 37,5% yMeHbLIEHMIO pacxofa
TonAmnBa.*™ A eLle yepes HeCKOMbKO neT, B 1833 roay,
MepBbIi OMbIT BbIMABKM YyryHa Ha HarpeTom AyTbe
6b1n nNposefieH Ha KyLBMHCKOM 3aBofe. V3BeCTHO, YTo
BO34YyX MNP 3TOM HarpeBasics B paCLUMPEHHOM BO34YX0-
MpoBo/ie 0CO60I TONKOM Ana Kaxaoh dypmbl. Pacxon
TOMAMBA Ha NyZ BbINIABNEHHOrO YyryHa CHU3WUACA, HO
He3HauYMTeIbHO, YTO MOXHO NpUNucatb HeCOBEPLUEH-
CTBY KOHCTPYKLMM annapata v cnabomy ayTbio.

BTopoii onbIT JOMEHHOI NNaBKW C ropsYnuM AyTbeM
npowesn Ha KywWwBUHCKOM 3aB0Ofe TONbKO B 1841 rogy.
Bbin ycTpoeH ManeHbKWii BO3[yXOHarpeBaTe/bHbIl
npuéop ¢ 4 BepTUKanbHbIMW Tpyb6amMu, KOTOPbI
oTannueanca fAposamu. BbinnaBka 4yryHa npu
fencTeny Npmbopa HECKOTbKO YBEeINYKUIach, 04HaKO
13-3a CUNIbHOrO pasrapa AOMHbI U YXYALEeHNs KayecTBa
YyryHa onbITbl NPULLIOCL OCTAHOBUTL. **

OfHaKo PYKOBOAMBLUMIA 3KCMEPUMEHTAMMW FOPHbIA
NHXXeHep JTUCeHKO He cMupuncs ¢ Heyfadeid. B 1842 ro-
[y OH cTpouT Ha bapaH4YMHCKOM 3aBOfie BO3[yXOHarpe-
BaTe/IbHbI/ anmapaT CUCTeMbl HEMELLKOTO MeTanaypra
dabp ato-dopa, KOTOPbIA HE3al0nro Ao 3TOro cor-
nacusncs coTpyAHUYaThb C PYCCKUM rOpHbLIM BELLOMCTBOM.
Ho u aToT annapaT He CMOr [eiicTBOBaTb: BO34YXO-
[YBKU 0Ka3annch CANLLKOM MalOMOLLHbIMY 415 paboThl
Ha ropsuyem ayTbe. JIMCEHKO MPOAONXKAET paboTy Ha
KywsuHckom 3aBoge. K 1845 rogy OH coopy)XaeT Tam
annapat ®abp ao-dopa. MocnegHuii nepBoHaYanbHO
[JO/MKEH Obln AecTBOBaTb KOSIOWHWUKOBLIMUA AOMEH-
HbIMW rasamu, HO 6bln YNpoLleH U NpUcnocobneH K
paboTe Ha ApoBax.

OnbITbl WM Ha JoMHe Ne 2 KyLIBMHCKOrO 3aB0ja B
mae-ntoHe 1845 roga B TeyeHune 24 cyTok. CpefHecy-
TOYHas BbIMNaBKa YyryHa sbipocna ¢ 919 go 974 nynos
YyyryHa, KayecTBO MOMy4aeMOro JNTEAHOro 4YyryHa
3HAUUTENbHO YNYYLINIOCh, KAYECTBO MepesesisHoro —
YXYALUNNOCh, HO HE3HAUNTENbHO. BmecTe ¢ Tem nocne

n



Cowper blast air heaters

The Cowper blast air heaters made their first appearance at
Kushvinsky works as early as 1883. The displayed on the photograph
ones were set in motion in September 1898. As a result of the
reconstruction only one detail was changed in them —the smoke valves
of the old type were substituted by the modern ones.

BosgyxoHarpesatenn Kaynepa

MepBble BO3AyxoHarpesaTenm cucTembl Kaynepa nosisBuamch Ha
KyLusuHckom 3aBofe ele B 1883 rogy. MpeacTasneHHble HAa CHUMKe
BCTYNWUNM B CTPOI B ceHTAGpe 1898 roga. B pesynbTaTe PeKOHCT-
PYKLWN B HIX 6biNa M3MEHeHa TONbKO 0fHa e Tanb — fIbIMOBbIE KNa-
NaHbl CTapPoro Tuna 6biNM CMeHeHbl COBPEMEHHBIMU TUMNOBLIMMY.



Nevertheless, afterthefurnace was blownoutin August
it cleared up that "...the hearth and boshes turned out
to have been ruined ...and consiquently the blast
furnace had acquired the shape of 2 truncated cones
connected by their basis". The usual refractory
material of the Goroblagodatsky works — the
Tochil’naya mountain’s stone — did not resist the
smelting with hot blast.Until more fire-proof
materials were found and more powerful bellows were
erected hot blast stoves had been arranged at none of
the Goroblagodatsky works.

The application of hot blast stoves in the forge process
was far more successful. In 1840-1841 V.K. Rachette
performed trials of the forge process with hot blast at
Nizhne-Turinsky works. Even relatively weak heating
saved up to 40,5% of fuel, the waste of iron diminished
considerably. However, after the first trials the obtained
iron was liable to crack which was caused by the not
improved technology as well as by insufficiency of
bellows due to winter shallowness in the works’ pond and
the forgemen’s incompetence. In the course of time this
shortcoming was liquidated. A bit later a more improved
hot blast stove was set in motion in the forge shop of
Serebryansky works. It utilized forge waste gas collected
by a special arch placed above the forge.™

In the 40-60-s of the XIX century the Goroblago-
datsky works adopted two new foreign technologies of
iron and steel producing. The first one — the Comtois
(from the French province Franche-Comte) forge
process — was introduced by the French masters, the
brothers Grandmauntagne. In 1846 the Frenchmen
trained the forgemen and built the Comtois equipment at
Nizhne-Turinsky works, in 1848 — at Serebryansky
one. The introduction of the Comtois process practically
prevented the Goroblagodatsky works from the iron
spoilage, which was of particular value for the armoury
iron producing.

The second technology the trials of which the
Goroblagodatsky metallurgists conducted for several years
was the Bessemer method of iron and steel producing. The
news of a significant upheaval in the metallurgy of iron
and steel made by Henry Bessemer spread to the Ural
immediately after the prominent inventor’s speech at the
sitting of the British Society of Sciences’ Promotion in
Cheltenham, on August 11, 1856. The Russian "Gorny
zhurnal™ ("Mining journal™) in its joint issue Ne 8-9
of August-September of the same year published
unabridged text of the Bessemer’s speech.™

The possibility to produce iron and steel by a mere
blowing of a blast-air through molten cast iron seemed
to be fairly tempting. At the end of 1856-the beginning
of 1857 trials of the Bessemer process were performed
at a number of tjie Ural works, Kushvinsky one among
them.~* Various booklets with descriptions of the
Bessemer’s converters were the only technical manual
available; to invite foreign specialists, to purchase

BbIJYBKM NeYu B aBrycte BbIACHWUIOCL, YTO ...FOPH U
neyn COBEPLUEHHO YHUUTOXWAWUCHL A0 ABOPa, W 4TO
BC/eACTBME 3TOr0 AOMEHHas neyb nosyyuna qopmy
[BYX YCEUYEHHbIX KOHYCOB, COEAMHEHHbLIX OCHO-
BaHWsMK". O6bIYHBIV orHeynop Mopo6narogaTtckux 3a-
BOZOB — KaMeHb ropbl TOYM/IbHOW — He BblAepXKMBas
NnaBKU Ha ropsyeM Ay Tbe. N noka He 6blIM CO34aHbI
60nee CTOMKME OrHeynopHble mMaTepuanbl U He Bbln
MOCTPOEHbI MOLLHbIE BO3AYXOAYBKW, BO34YyXOHarpesa-
TeflbHble annapaTbl Ha [opobnarofaTckuMx 3aBojax
60/bLLEe HE YCTaHABNUBASIN.

opa3fo 6onee ycnewHo BO34YyXOHarpeBaTesibHbIe
npmoéopbl ropobnarofaTckme UHXeHepbl NPUMEHUIN B
KpuyHoM pgene. B 1840-1841 ropgax B.K. Pawet Ha
HuHe-TypMHCKOM 3aBO/le MPOBOAUT OMbITbl KPUYHOIA
BbI /KM Xenesa npu ropsvem ayTbe. [axe OTHOCUTENb-
HO cnabblii Harpes Bo3fyxa cbeperan go 40,5% roptoye-
ro, 3Ha4YMTeNbHO COKpalan yrap yyryHa. MNpasga, B Ha-
Yyane onbITOB 06HapPYXMcsa 60/bLLOK 6pak B BblAenaH-
HOM ene3e — pebpoBble TPELLMHbI, HO MPUYNHOA 3TOrO
OblN0 He TO/MbKO HECOBEPLUEHCTBO TEXHOMOMUU, HO U
0YeHb cnabas MOLLHOCTb AyTbs (Aen0 6bl10 3MMOMA, B Ca-
MOe Ma/ioBOMe), a TaKXKe HeorMbITHOCTL MacTepos. oc-
TerneHHO 3TOT HeJOCTaTOK 6bI/1 NPecaosieH. HemHoro nos-
[Hee 6onee COBEPLUEHHbIA annapart 419 Harpesa 4yTbs
Hayan felicTBOBaTb B KPUYHOM Liexe CepebpsHCKOro 3a-
BoZa. B HeM MCM0Mb30BaINCh OTXOASLLMNE KPUYUHBIE rasbl,
Ans c6opa KOTOPbIX FOPH MMEN creLmanbHbliA cBog. N

B 40-60-e rogsl XIX Beka Topobnarogarckue 3aBojbl
OCBOW/M [1BE HOBbIX A/ Ce0S MHOCTPAHHbIX TEXHOMOMUM
BbIZE/NKY Xenesa u cTanu. MepBas U3 HUX — KOHTYas3-
CKUIA KPpUYHBIA cnocob — 6bina BBefeHa GpaHLy3CKUMU
MacTepamu 6patbamMu MpaHAMOHTaHb. B 1846 rogy hpaH-
Lly3bl 06y4anu mMacTepoB M CTPOUIN KOHTYya3CcKoe 060py-
[JoBaHVe Ha HmkHe-TypyvHCKOM 3aBoje, B 1848 rogy —
Ha CepebpsHckom. C MOMOLLbIO KOHTYa3CKOro cnocoba
"opo6narofarckue 3aBofbl NPAKTUYECKN M30aBUNCH OT
Opaka >xenesa, 4To 6bU1I0 OCOOGEHHO BaXKHO MpY BblAE/KE
opymeﬁ’Horo meTanna. 2

BTopoit  TexHOnorumeid, OMbITbl C  KOTOPOIA
ropo6narofaTckvie mMeTaniypr NpoBOAUAN HECKO/bKO
neT, bbln 6ecceMepoBCKUIA CNOCO6 NONYUYEHUA XKenesa U
ctann. Bectn 06 n3obpeteHun MeHpu Beccemepa cTanm
nocTynaTb Ha Ypan cpasy >Xe Mnoc/ie 3HaMeHWUTOro
BbICTYM/IEHUA Ha 3acefaHun bputaHckoro obuiecTsa
npeycnesaHus Hayk B YenteHrame 11 asrycra 1856 roga.
W yxe B 06beguHeEHHOM 8-9 HOMepe pyccKoro “lfopHoro
XypHaa" 3a aBrycT-CeHTAOpb TOr0 e rofja TEKCT peyn
Beccemepa 6blin ony6/1MKOBaH NOMHOCTbI. M

MbiCclb 0 BO3MOXHOCTM MONAYYEHUs >Kenesa U
CTanu NPoCTOi MPOAYBKOI BO3[yXa CKBO3b pacniaB-
NeHHbIA YyryH nokasanacb 0YeHb 3aMaH4YMBON. B KOH-
ue 1856 — Hauane 1857 roga onbITbl 6ecceMepoBaHus
OblNK NPOBEAEHbI HA LIENIOM pALe YpanbCKUX 3aBOL0B, U
B TOM u4ucne Ha KyWBUHCKOM.M  EAQUHCTBEHHbLIM
TEXHUYECKMM nocobumem 6bInn pasnnyHble 6poLLIOpbI €
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Pouring machine

The pouring machine was built in 1932 after the design by local
Kuskvinsky engineers. Initially it poured up to 150 tons of cast iron in
24 hours, after different improvements by the moment of its stoppage
(December 14, 1972) its capacity was 350 tons in 24 hours.

PasnueBoyHaa MallunHa

Pa3nueoyHas maluuHa nocTpoera B 1932 rogy no NnpoekTy MecT-
HbIX KYLLBUHCKUX WH>KeHepoB. NMepBoHayanbHo pasnusana Ao 150 TOHH
uyryHa B CyTKW, B pe3yNnbTaTe pasiuyHblX YCOBEPLUEHCTBOBAHWA K
MOMEHTY 0cTaHoBKM (14 fekabps 1972 rofa) ee npom3BoaN TENbHOCTb
yBenmumunach [0 350 TOHH B Cy TKU.



Pouring bridge crane Pa3nMBOYHbLIA MOCTOBOW KpaH

Pouring bridge electric crane "Putilovets" was erected in 1925. In PasnnBoYHbIA, MOCTOBOA 3neKTpuyeckuis kpaH "TlyTunosa’
1945-1946 it was completely reconstructed. 6bin NnocTpPoeH B 1925 rogy. B 1945-1946 rogax ero NoAHOCTbIO pe-
KOHCTpynpoBau.



converters or to visit Bessemer’s works the Ural
engineer® had no time. The results of the trials were
however not quite satisfactory, since none of the works
was equipped appropriately and the bellows were
insufficient.

The specialists of the Goroblagodatsky district’s
Verkhne-Turinsky works initiated the quantity
industrial production of Bessemer metal. Large-scale
experiments commenced there in 1862. The process
was headed by a mining engineer, the captain Grasshof
who had previously attended Bessemer’s works in
Sheffield. The first meltings proceeded in a converter
with 12 tuyere holes and of 70 poods of cast iron
capacity. The Bessemer process went on until the iron
was obtained, then a small portion of liquid cast iron
was added and the production of steel commenced. In
October 1863 a more powerful converter with 25 tuyere
holes and of 300 poods of cast iron capacity was set in
motion. The metal was acknowledged as highly
qualitative, it was used for producing bullets and sheet
steel. The waste of metal in the first converter hardly
exceeded 15% including its additional remelting in
reverberatory furnaces; in the second larger converter
the waste of metal was still lower.

Nevertheless, in July 1864 Bessemer converters of
Verkhne-Turinsky works were stopped. Bessemer met-
al was intended mainly to manufacture steel bullets,
but the order for this product was withdrawn whereas
another application of this kind of metal had not been
found.25

Thus the evidences indicate that the numerous
complicated and expensive technological trials performed
at the Goroblagodatsky group of works did not reacted in
benefiting the production process. At the same time they
had significant effects on the growth of mining and
metallurgical industry in the Ural. The technological
experience accumulated in the district was transplanted to
all the state and private Ural works. Specialists from many
Ural mining economies studied new technologies in
Goroblagodatsky district. The engineers and skilled
masters of Goroblagodatsky works rendered their
assistance in adopting new machinery and technologies all
over the Ural and even beyond its bounds.

The relations between Goroblagodatsky and
Nizhne-Tagilsky works’ groups were particularly close.
In the early XIX century the Tagil specialists received
a collection of drawings of the equipment applied in
Goroblagodatsky district. This collection was used as a
manual when erecting own machines. At present time
this collection is kept in the funds of the Nizhne-
Tagilsky Museum Reserve of Mining in the Middle
Ural.
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onucaHuWem  ycTpoiicTB  Beccemepa. [Mpurnacutb
MHOCTPaHHbIX CNeLnanncToB, 3aKynuTb TEXHUKY WK
noceTuTb NpeanpuaTre beccemepa ypanbckme MHXeHe-
pbl MPOCTO He ycrenu. Pe3ynbTaTbl ONbITOB OKa3aiuch
He C/MLWKOM XOpOLUMMM, CKa3blBaioCb OTCYTCTBUE
HeobxoamMmoro o6opyaoBaHUs M 0CO6eHHO cnabocTb
BO3yXOLYBOK.

MpoMbILLNEHHOE NPOU3BOACTBO BECCEMEPOBCKOIO Me-
Tanna nepsbIMU CyMenu co3fatb creunannctsl BepxHe-
TypuHcKoro 3aBoga IFopobnarogarckoro okpyra. LLinpoko-
MacLUTabHble OMbITbl HAYaNNCh 34eck B 1862 rogy. PaboToit
PYKOBOZM/ FOPHbIA MHXXEHeP KanuTaH "pacrod), KOTopblit
paHee nocelan 3asog beccemepa B LLegdunge. Mepsble
Nnasky MpoBOAMAMUCE B peTopTe ¢ 12 dypmamu u
BMecTUMOCTbO 70 NyaoB 4vyryHa. pouecc 6eccemepo-
BaHWA 4OBOAW/ICS [0 MOJSTYYEHUS XKenesa, 415 NonyyYeHus
cTann f,o6aBNANM He6O/MbLLIYIO MOPLIMIO XUAKOIOo YyryHa. B
OKTsA6pe 1863 roga B AeiicTeme BCTynuna 60nee mMoLLHas
peTopTa BMeCTMMOCTbHO A0 300 nyaoB uyryHa ¢ 25 qyp-
mMamu. KayecTBo MeTasina npu3HaBanocb OT/IMYHbIM, U3
HEro M3roToBAS/IN apTUNNEPUIACKNE CHAPAAE! 1 IUCTOBYHO
CTasb. Yrap YyryHa B NepBoii peTopTe He npeBbiwan 15%,
BK/IHOY4as W [OMNOSHATENBHYIO €ro NnepennaBky B OTpaXKa-
TeNbHbIX NeYax; BO BTOPOIA KPYMHOM peTopTe yrap Obin eLue
MeHbLLe.

Tem He MeHee B utone 1864 roga 6ecceMepoBCKue
KOHBepTepbl BepxHe-TypnHCKOro 3aBojaa 6biav 0CTaHOB-
NeHbl. Mpegnonaranocb, YTo 6eCCEMEPOBCKUA MeTans
OyLieT CNob30BaTLCA A5 NPON3BOACTBA CTa/lbHbIX CHa-
PALO0B, OfHAKO 3aKa3 Ha UX M3rOTOB/IEHNE Obl1 CHAM apy-
rOro >Xe NPMMEHEHMS ANS HEro HangeHo He ObIo.

Kak Mbl BUAMM, 0YEHb MHOTUE COXHbIE 1 JOPOroCcTo-
Aline NPOU3BOACTBEHHbIE ONbITbl [TOpo6iarofaTcKux
3aBOJI0B He MPUHECIN UM HEMOCPeSCTBEHHON NOJb3bI.
Tem He MeHee OHM 0Ka3a/in 3HAYUTE/IbHOE B/IMSHUE Ha
pasBUTME rOPHO3aBOACKOM MPOMBILLIEHHOCTM Ypana.
TexHOMNOrNYeCKNiA ONbIT, HAKOM/EHHbIA B OKPYre,
LUMPOKO MepefaBasica Mo BCEM Ka3eHHbIM U YacTHbIM
ypanbCKum 3aBofdam. B FopobnarogaTckom OKpyre ¢ Ho-
BbIMA TEXHOMOTMAMW  3HAKOMWU/INCL  CMeunanuncTbl
MHOIMX FOPHO3aBOACKMX X03AACTB Ypana. VIHxXeHepbl 1
BbICOKOKBaIM(ULMPOBAHHbIe MacTepa Topobnarogart-
CKMX 3aBOJ0B HanpasnsAnCh A1 NOMOLLM B OCBOEHUM
HOBOW TEXHUKW W TEXHO/OTMIA MO BCEMY Ypany U Aaxe 3a
ero npegensbi.

Oc06eHHO TeCHble CBA3W YCTaHOBWUAUCHL Mexay [o-
po6narogaTckummn n HuxHe-TarnibCKUMmM 3aBogamu.
TarnnbyaHe B Hayane XIX Beka Noay4nnu Lenyo TeT-
pagb uepTexen obopygoBaHus [opobnarogaTtckoro
OKpyra u 1Ucnonb30Bajn ee B KauecTBe Mocobus npu
CTPOMTENLCTBE COBCTBEHHOW TeXHWKWU. B HacTosLee
BpemMs TeTpadb XpaHuTca B ¢oHAax HwdxkHe-
TarmnbCKoro Myses-3anoBefHMKa rOPHO3aBOACKOIO
Zena CpepHerorypana.



Martin shop

The Martin shop was erected under the direction of a mining
engineer, the Kushvinsky works’ director A.N. Kuznetsov in 1906- On
March 3 the first smelting of steel in a Martin furnace Nb | was
performed. It had capacityof75 tonsofsteelin 24 hours. By 1910 it was
specialized in converting liquid blast-furnace cast iron.*

On April 3, 1912 Ne 2 Martin furnace was set in motion, it was
intended to produce artillery steel In 1917 a Martin furnace Ne 3 was
also set in mtAiotu The aggregate capacity of the Martin shop by that
time reached 2 million tons of steel in a year. All the furnaces were
operated with the mixture o fbUtst-furnace gas and thatgenerated in gas
generators from raw firewood. In 1941 sprayers were mounted in the
furnaces and the transition to liquid fuel took place.

On May 7, 1977 the Martin shop was closed. Over 71 years of its
functioning 5 %43 846 tons ofsteel had been smelted there.

UCTOPU3 Na, X -;..oride

Allive,

dapnees A.W. Mporpecc mapTeHoBaHus // Ypanbckuin TexHmk. 1910. Ne 1. Otaen TexHuyeckuii. C. IE

MapTeHoBCKas (habpuka

MapTeHoBckas habpuka Oblna NOCTPOEHA MOJ PYKOBOACTBOM
rOPHOro MH>KeHepa, ynpasnsatoLLlero KywsuHckum 3asogom A.H. Kys-
HelloBa B 1906 rogy. 3 MapTa npoLuna nepsas nnaska cTan Ha map-
TeHoBCKoii neun Ne 1. Mpoun3BoanTeNbHOCTb ee cOCTaBnsNa 75 TOHH
cTam B cyTKn K 1910 rogy Ha Heii 6bl10 OCBOEHO MapTeHOBaHMe
>KUOKOr0 IOMEHHOTO YyryHa. *

3 anpens 1913 roga B CTpoii BCTynuna MapTeHoBckas nedb Ns 2,
npeAaHasHayeHHas Ans BbiNycka apTUANEpWIACKoOA cTanm A B 1917
rofy Havana feicTBoBaTb M MapTeHoBckaa nedb N° 3. Obuiasn
NPOU3BOANTENBHOCTbL MapTEHOBCKONO Lexa K 3TOMY BpeMeHMN Coc-
Tasuna 2 MUANMOHA TOHH CTanu B rof. Bce neun paboTanm Ha cmecu
[JOMEHHOTO rasa u rasos, nofly4yaembix B rasoreHepaTopax u3 CbipbIxX
[poB. B 1941 rogy B MapTeHax yCTaHOBUAN (DOPCYHKM U NEPEBENN UX
Ha >KVKOoe TOonAmMBO.

7 mas 1977 roga MapTeHOBCKMIA LieX 6bin 3aKpblT. 3a 71 rog ero
[eaTenbHOCT U 3[eChb 6bIN0 BbiNNaBneHo 5843846 TOHH cTanm.

deaepanbHoe rccyfjapcTBeHHoOe
610 XKeTHOEe yupexxaeHne Hayum
MHCcTnTyT nctopum n 8pX6Cnor'mmn
YpanbcKoro otA4oneHus
Poccuiic:cl.>n akageMumn Hayk
oKL &«
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Bridge leading to a blast furnace’s mouth KONOWHWKOBLIA MOCT



Smith’s hearth Ky3HeuHbIl ropH

Cast by Kushvimky masters in the early XV 11 century. Theforge is OT/MT KyLWBUHCKUMK MacTepamu B Havyane XV III Beka. [opH
quadrangular in shape, prefabricated with bolts. Corner uprights are YeTbIPEXYroNbHON (opMbl, COOPHbIA Ha 6onTax. YrnoBble CTOWKW
cast. Along the cornice there is a geometrical ornament. MTble. 10 KapHN3y —reoMe T PUYECKUIA OPHAMEHT .



